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At present, China is in a period of rapid urbanization, and the concept of green structure is getting more and more attention.
Green structures can solve asset utilization and ecological problems brought about by rapid urbanization. �erefore, green
structure has become the only way for the development of China’s construction industry. �is paper aims to study the feasibility
analysis of new green building technologymeasures.�e related concepts of green building, the analytic hierarchy process, and the
meaning of life cycle cost are proposed. �e main assessment bottom lines include engineering, environmental, social, and
economic bottom lines. From the application examples of green building technology in the starting area of Guangzhou In-
ternational Financial City, it can be seen that, based on the green building technology proposed in this paper, it is necessary to sort
out speci�c technologies and practices suitable for the actual application of the project in a speci�c project. �en, the applicability
and incremental cost of each technology can be analyzed, and �nally, a green building technology system suitable for speci�c
project applications is formed. �e experimental results show that compared with residential buildings, the increase of public
buildings is 338 million yuan, and the increase of nonassigned parts is about 9.84 million yuan.

1. Introduction

As cities continue to grow in size and overall populations,
interest in energy and assets in urban communities continue
to expand, and so does disease in urban communities. With
people’s in-depth thinking on urban issues, the concepts of
“sustainability” and “green” have gradually become a con-
sensus around the world. In the context of large-scale ur-
banization, the construction industry has entered an era of
relatively rapid development. Large-scale building demoli-
tion makes large buildings occupy a lot of land resources,
consume a lot of water resources, and have a great negative
impact on urban air quality and microenvironment. �e
waste generated from the construction to the demolition
process of the building will have a huge load on the eco-
logical environment.

�e optimization and integration of green building
comprehensive evaluation system is an important research
direction in the current green building �eld. �e research on
the evaluation system is conducive to the development of the
evaluation and comparison of green buildings and helps to

formulate evaluation standards for green buildings. It also
contributes to the design, construction, operation, and
management of green buildings. �e concept of green
building includes not only the quality of the indoor envi-
ronment but also the impact of the building on the external
environment. �e innovation of this paper is to discuss the
feasibility analysis of new green building technology mea-
sures, which has certain innovation and practicability, and is
conducive to the sustainable development of economy and
society.

2. Related Work

With the escalation of the logical inconsistency between
monetary turn of events and ecological security, the basic
and broad plan strategies for the customary development
industry have been not able to meet the necessities of
practical turn of events, green structure energy preservation,
and natural assurance, which will de�nitely turn into the
prerequisites of future structures. Accordingly, the im-
provement of the development business has turned into an
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examination area of interest. Shi and Song started from the
green building theory, which combines the characteristics of
life cycle cost and takes sustainable development as the
guide. *e green building cost is divided into five stages:
decision making, design, construction and commissioning,
operation and maintenance, and recovery [1]. Blanco et al.
accepted that a manageable innovation for further devel-
oping energy effectiveness in structures is the utilization of
metropolitan vegetation, and found that building indoor air
temperature relies upon a few distinct boundaries. *ese
boundaries are connected with the environment of the area,
the actual structure, and its motivation [2]. Liu established a
virtual building model using building information modeling
(BIM) and used this model to analyze and simulate the
annual energy consumption [3]. Gogoi expounded the
characteristics of green buildings and tried to find out the
factors that affect the satisfaction of occupants in purchasing
or recommending green buildings [4]. However, the
shortcoming of these studies is that they are too one-sided.

With the development of social economy, more and
more scholars have conducted research on AHP. Jagtap and
Bewoor introduced the application of analytic hierarchy
process (AHP) in the identification of key equipment in
thermal power plants [5]. Emmanuel proposed a higher
education teaching evaluation method combining analytic
hierarchy process (AHP) and data envelope analysis (DEA)
[6]. Ahmed et al. proposed a goal-based AHP method. *e
method assigns pairwise comparison values based on field
data collected from the Mumbai city road network (con-
sisting of 28 road segments) [7]. For exact testing utilizing
well-being administrations research instruments, Agapova
et al. met a false ACR AC board of crisis division radiologists
and nonradiologists. *e general propriety of imaging
studies to analyze thought a ruptured appendix was eval-
uated by multistandard choice examination [8]. However,
the shortcoming of these studies is that the model is not
scientific enough and needs to be further improved.

3. Relevant Methods for the Feasibility
Deconstruction of New Green Building
Technical Measures

3.1. Green Building Technology

3.1.1. Green Building Technology Development Process. As
per the turn of events and activity of green structure in-
novation, the existence pattern of green structure innovation
improvement is isolated into five phases and three periods
[9]. *e specific stages are shown in Figure 1.

In the generation stage, in the process of conception and
gestation of green building technology, the main work in-
cludes the initial conception of technology and the gener-
ation of technology prototype. *e second stage of green
building technology development is the technical review
stage. At this stage, a specific analysis is carried out to
generate the technology of the stage, and a feasibility study
report of the technology is formed. *e technical design
stage is the third stage of technical development, and the

work in this stage includes preliminary design and con-
struction drawing design. In the fourth stage of technical
construction, green building technology is put into opera-
tion, and the main work includes technical preparation,
technical construction, and technical completion accep-
tance. As the last stage of green building technology de-
velopment, the use feedback stage often requires a longer
feedback time and, at the same time, can best reflect the
technical operation effect, also known as the posttechnical
evaluation stage [10].

3.1.2. Material Selection and Construction of Green Buildings.
Building materials are an integral part of buildings, and
green building materials are the basis for green buildings. At
present, one of the reasons why the concept of sustainable
building development in China is not implemented in place
is that building materials consume high resources and en-
ergy in the production process and use process, causing
serious environmental pollution [11–13]. Trying to use
environmentally friendly and pollution-free green building
materials and vigorously building green buildings is one of
the effective ways to save energy and protect the
environment.

In recent years, green building materials used in
buildings include ecological cement, green ecological con-
crete, green paint, green glass, and other green materials (as
shown in Table 1).

*e basic mineral composition and performance of
ecological cement are similar to ordinary cement, but the
quality is high and the cost is low. *ere are many types of
green ecological concrete. Permeable concrete has water
permeability and is mainly used for road and ground
pavement, with great application potential. At present, 7%–
15% of urban roads in China are covered by concrete.
Sound-absorbing concrete can significantly reduce noise,
mainly used in airports, highways, subways, and other places
where constant noise is generated [14, 15]. Green HPC
extends the life of buildings and is cost-effective. Green paint
has the characteristics of strong adhesion, long service life,
and harmless to people. It is a high-performance paint. Low-
E glass is a kind of green glass, which can greatly reduce the
dissipation and radiation of indoor heat to outdoor spaces
[16].

3.1.3. �eoretical Basis for Economic Analysis of Green
Buildings

(1) �e Principle of Correlation Analysis. Statistical analysis
of correlation is one of the commonly used methods in
economics. *e calculation principle of the correlation
coefficient is as follows: in the first place, the covariate of the
two factors is determined, and afterward partitioned by the
different scattering and standard deviation of the two factors
to normalize to acquire a normalized score with a unit
eliminated [17]. *e calculation formula of the correlation
coefficient is as follows:
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*e correlation coefficient r is between −1 and 1. A
positive value indicates a positive correlation between the
variables, and a negative value indicates a negative
correlation between the variables. *e degree of corre-
lation between variables is proportional to the absolute
value of the r coefficient. A and B are the independent
variable and dependent variable in the sample point,
respectively. X, Y are the mean of the independent var-
iable and the mean of the dependent variable in the
sample points, respectively. Since the correlation coeffi-
cient is a t-distribution, the test of the correlation co-
efficient is as follows:

(a) Make assumptions: H0 :R� 0; H1 :R≠ 0;
(b) Calculate the value of the statistic based on the data

of the research sample:
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p
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�����
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2
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Among them, n is the number of samples.
(c) Carry out inspection and judgment:

When the significance level is z, we check the T dis-
tribution table, the degree of freedom is n-2, and the
corresponding critical value is Tz/2(n − 2). If there is
|T|>Tz/2(n − 2), the null hypothesis should be
rejected, whichmeans that at the significance level of z,
the two variables are significantly related. Otherwise,
the null hypothesis should be accepted that at signif-
icance level z, the two variables are not correlated [18].

(2) �e Principle of Linear Regression Analysis. *e main
purpose of regression analysis is to build a regression model
with the help of independent variables; according to the

Table 1: Classification statistics of green building materials.

Serial
number

First-class classification of green
building materials Secondary classification of green building materials

1 Green cement

2 Green concrete Permeable concrete; sound-absorbing concrete; radiation proof concrete; keywords
green high-performance concrete; recycled concrete; plant compatible concrete

3 Green paint Waterborne coatings; solvent-free coating; solvent-based coatings with high solid
content; powder coating

4 Green glass Hollow glass; vacuum glass; low radiation glass; smart glass

5 Other green materials *ermal insulation materials; waterproof materials; green chemical building materials;
other new products of green building materials
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Figure 1: Development process of green building technology in the whole life cycle.
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measured data, the parameters of each index in the model
are solved. *e reliability of the model is judged by the
degree of fit between the predicted data and the measured
data, so that the model can be used to predict the relative
dependent variables.

Generalized mathematical model for multiple linear regres-
sion analysis. Let the predictable variable be B, which is
affected by m variables A1, A2, . . . , Am and unpredictable
random factors, the general multiple linear regression model
is expressed as follows:

B � β0 + β1A1 + β2A2 + · · · + βmAm + ε. (3)

Among them, β1, β2, . . . , βm is the regression coefficient.
For the existing n sets of sample data, it can be expressed

as follows:
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. (4)

*is matrix can be rewritten as B � A · β + ε. *e least
square method is used to calculate the value of the model
regression coefficient β. First, the sum of squares of errors
(SSE) must be minimized so that the minimum sum of
squares of errors can be obtained through the partial dif-
ferentiation of formula (5) to β.

SSE � (B − Xβ)′ · (B − Aβ). (5)

Among them, ε′ is the transpose matrix of ε. *e normal
formula to obtain the least squares theory is (A′A)β � AB.

*erefore, the regression coefficient matrix can be ob-
tained as follows:

β � A′A( 􏼁
− 1

AB. (6)

Tests of regression mathematical models. After the model is
established, it is also necessary to test the model and cal-
culate the prediction error. Tests of regression mathe-
matical models include the following: fit degree test, overall
model significance test, regression coefficient significance
test, collinearity diagnosis, and homogeneity of variance
test [19]. In the fit test, the coefficient of determination R2

represents the fit and explanatory power of the linear re-
gression model established by the independent and de-
pendent variables. *e value of R2 is between 0 and 1, and
the closer to 1, the higher the degree of fit. *e formula for
calculating R2 is as follows:

R
2

�
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����������
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􏽱 ���������

􏽐(B − B)2
􏽱⎛⎜⎜⎜⎝ ⎞⎟⎟⎟⎠

2

. (7)

*e F test was used to determine whether the overall
regression model was significant. *e variance is decom-
posed to calculate the value of the F statistic. When the F

value is larger, the significance level is higher. *e formula
for calculating F is as follows:

F �
􏽐(􏽢B − B)

2/m
􏽐(B − 􏽢B)

2/(n − m − 1)
. (8)

Among them, SSR refers to the variance between the
sample point and the average point; SSE refers to the var-
iance of the distance from the sample point to the regression
point. F obeys F (m, n−m− 1) distribution. When the
significance level is z, if F is greater than Fz(m, n − m − 1), it
indicates that the overall regression model is significant and
can be used for prediction; otherwise, it is not significant.

*e T test was used to judge whether the regression
coefficient of the regression model was significant. *e
formula for calculating the T statistic is as follows:

Tu �
􏽢βu

􏽢σ/
��������������

􏽐
n
v�1 Auv − Au( 􏼁

2
􏽱 . (9)

Among them,

􏽢σ �

��������������

􏽐
n
u�1 Bu − 􏽢Bu􏼐 􏼑

2

n − m − 1
.

􏽳

(10)

*e statistic Tobeys the T (n−m− 1) distribution.When
the significant level is z, if there is a T greater than
Tz(n − m − 1), the regression coefficient reaches the sig-
nificant level. Otherwise, it is not significant. In addition to
the insignificant correlation between the independent var-
iable and the dependent variable, there are other reasons for
the insignificant regression coefficient. For example, the
number of samples or variables is too small, and a certain
independent variable and other independent variables have
complex collinearity [20].

In order to avoid the correlation between independent
variables being too high, affecting the stability and signifi-
cance of the regression coefficient, and making the analysis
results of the regression model difficult to interpret, a
complex collinearity analysis should be carried out on the
independent variables. We use tolerance or variance infla-
tion factor (VIF) to assess the degree of collinearity of in-
dependent variables. Tolerance is calculated as follows:

Tolerance � 1 − R
2
u. (11)

Among them, R2
u is the square of the complex correlation

coefficient between the ith independent variable and other
independent variables.

Tolerance and VIF are reciprocals of each other. *e
value of tolerance is between 0 and 1. *e closer to 0, the
stronger the collinearity is; the closer to 1, the weaker the
collinearity. Similarly, the larger the VIF, the higher the
degree of collinearity between variables. When the VIF is
greater than or equal to 10, it means that there is a serious
multicollinearity between the variables.

Self-correlation analysis. After the model is established, the
error between the regression value and the actual value
should not only show a random normal distribution but also
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the errors generated between the variables should be in-
dependent of each other without self-correlation [21]. *e
DW statistic is used to determine whether the error terms
are independent, and the calculation formula is as follows:

DW �
􏽐

n
u�2 εu − εu−1( 􏼁

2

􏽐
n
u�2 ε

2
u

. (12)

*e value of DW is between 0 and 4. When DW is 0, it
means complete positive autocorrelation; when DW is be-
tween 0 and 2, it means that there is positive autocorrelation:
when DW is 2, it means no autocorrelation. DW between 2
and 4 indicates that there is a negative autocorrelation; DW
of 4 indicates a complete negative autocorrelation. Gener-
ally, when the DW value is between 1.5 and 2.5, it can be
considered that there is no self-correlation phenomenon.
*e test of the significant relationship and correlation of the
regression model is based on the assumption of the re-
gression model. If the assumption of the model does not
hold, the regression model cannot be used, so the regression
hypothesis should be tested.

3.2. Hierarchical Deconstruction Process

3.2.1. �e Concept of AHP. AHP is a hierarchical weighted
decision analysis method proposed in the early 1970s. As
analytic hierarchy process (AHP) can be seen from the
name, this method is that when using AHP to analyze
problems, it is necessary to first concretize and stratify the
layers.*en, a hierarchical organization model is established
[22–24]. *rough the hierarchical model, the research
question will be composed of several elements, which form a
hierarchy according to the logical relationship, which can
generally be divided into three categories: the highest layer,
the middle layer, and the lowest layer. Analytic hierarchy
process is divided into four steps, namely, the creation of the
ladder hierarchical structure model, the establishment of
each judgment matrix in each layer, the single-level sorting
and the total sorting, and their respective consistency checks.
*e specific operation process can be seen in Figure 2 [25].

AHP is a systematic analysis method, and it is concise
and practical. We effectively combine qualitative and
quantitative methods, decompose complex problems, and
make it easier to grasp and understand. At the same time,
AHP requires less data and information, and focuses more
on qualitative analysis and judgment than the general
quantitative method, and finally realizes qualitative and
quantitative optimization problem decision analysis.

3.2.2. �e Basic Steps of AHP. *e first premise of estab-
lishing a hierarchical model is to fully understand the
problem that needs to be solved. On the basis of fully un-
derstanding the problem, it is necessary to grasp the scope
and factors contained in the problem, and to understand the
mutual relationship and subordination of these factors. Only
after having a clear understanding of the above content can
we classify the factors involved in the problem to be ana-
lyzed. We construct a hierarchical model diagram with
interconnected elements as shown in Figure 3.

(1) *e highest level (target level) represents the prob-
lem that needs to be solved; that is, the overall goal is
to be achieved by the analytic hierarchy process.

(2) *e middle layer (criteria layer) represents the in-
termediate link to achieve the overall goal, such as
the criteria and indicators for measuring the overall
goal.

(3) *e bottom layer (the solution layer) represents
various solutions and measures selected to solve the
problem.

3.2.3. Weight Vector of the Judgment Matrix A � (xuv)n×n.
(1)
Calculate the product of all elements of each row of the
matrix, that is:

yu � 􏽙

n

v�1
xuv(u � 1, 2, . . . , n). (13)

(2) Find the nth root of yu, that is:

Wu �
���
yu

n
√

(u � 1, 2, . . . , n). (14)

(3) Normalize the vector 55, let:

Q �
Wu

􏽐
n
k�1 Wk

(u � 1, 2, . . . , n). (15)

*en Q � (Q1, Q2, . . . , Qn)T is the required weight
vector, which indicates that for the overall target M, the
weight of each criterion Zu is Q1, Q2, . . . , Qn, and
Z1, Z2, . . . , Zn can be sorted in a hierarchical order with a
value of Qu.

3.2.4. Consistency Test of Judgment Matrix. When the
compared elements are ambiguous and complex, in general,
the constructed judgment matrix cannot be completely
guaranteed to be completely consistent. At this time, the
largest eigenroot λmax of the judgment matrix A will be
greater than the order n of the matrix, and there are other
eigenvalues that are not 0. If we make the largest eigenroot
λmax of the judgment matrix close to n and make other
eigenvalues close to 0, we can make the judgment matrix
have a satisfactory consistency. *is further ensures that
reasonable results are obtained. *en, in order to judge
whether the consistency of a matrix meets the satisfactory
requirements, it is necessary to carry out the consistency test.

First, we need to obtain λmax (maximum eigenroot) of
the judgment matrix A according to the following formula:

λmax � 􏽘
n

u�1

(AQ)u

nQu

(u � 1, 2, · · · , n). (16)

Among them, AW is the product of the judgment matrix
A and the eigenvectorQ, and (AQ)u is the uth component of
AQ.

Next, we calculate the consistency index (C.I.)
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C.I. �
λmax − n( 􏼁

(n − 1)
. (17)

Furthermore, C.R. is obtained by the following formula:

C.R. �
C.I.

R.I.
. (18)

In the formula, C.R. is the consistency ratio, and R.I. is
the average random consistency index.

3.3. Life Cycle Costs

3.3.1. Definition of Life Cycle Cost Analysis. Life cycle cost
(LCC) was first proposed by the US Department of Defense,
and this theory was applied to the procurement of military
equipment. *e U.S. Department of Defense originally
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Bottom layer
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Criterion Z1 Criterion Z2 Criterion Zn

Scheme F1 Scheme F2 Scheme F3 Scheme Fn

Figure 3: Analytic hierarchy structure model diagram.
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Figure 2: Step diagram of AHP.
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defined LCC as the total cost to the government to set up and
acquire the system and the life cycle of the system, which
includes development, setup, use, logistical support, and
decommissioning. Life cycle costs calculated earlier are static
costs and do not take into account the time value of money.
Its schematic figure is shown in Figure 4.

Life cycle cost refers to the sum of costs throughout the
entire life process of a product. Generally speaking, it includes
various costs from the research, design, production, use of the
product to the research, design, production, use, maintenance,
and the final disposal stage of the waste life process [26].

Based on different perspectives and classification
methods, the life cycle cost of a product can be divided into
different parts. Generally speaking, the life cycle cost of a
product can be divided into external cost and internal cost.
External cost refers to the synthesis of all environmental
costs in the life cycle process, while internal cost refers to the
cost of raw materials and basic engineering invested by the
enterprise in the production process of the product.

3.3.2. Technical Framework of Life Cycle Cost Analysis.
Unlike LCA, LCC currently does not have internationally
accepted implementation methods and steps. Based on the
comprehensive analysis of previous research results, this
paper summarizes the implementation steps of LCC with
reference to the technical framework of life cycle assessment,
which is also based on the idea of life cycle. It can be sum-
marized as the following steps, and the details are shown in
Figure 5.

Step 1: the determination of the evaluation scope.
Similar to a life cycle assessment, the first step in an
LCC study is to define the scope of the study, which
generally covers the entire life cycle of the product or
process, but also depends on the actual situation. *is
step determines the scope of application of LCC and the
size of the subsequent workload.
Step 2: Identify the costs of each stage. We divide the
life cycle stages of the product according to the de-
termined evaluation scope, track the energy flow and

material flow of each stage, conduct inventory analysis,
and obtain the cost list of different stages.
Step 3: the choice of cost analysis model. On the basis of
the above steps, the possible costs of each stage are
summarized, an appropriate cost analysis model is
selected, and a reasonable cost structure is constructed
so that each cost has a clear cost relationship.
Step 4: life cycle cost analysis. We choose an appro-
priate analysis method to analyze each element in the
life cycle cost model. Commonly used analysis methods
include linear regression, correlation analysis, and
sensitivity analysis.

4. Experiment Deconstruction with Suitable
GreenBuildingTechnology in theNewUrban
Area of Guangzhou

4.1. Deconstruction of the Status Quo of Green Building De-
velopment in China. Since the first application for the green

Direct cost

e. g. compensation for
people affected by noise

e. g. cost of energy
conservation and emission

reduction measures for
temporary facilities

social cost e. g. treatment cost of
diseases caused by pollution environmental costs

e. g. cost of noise
reduction measures for
construction activities

Figure 4: Schematic diagram of generalized life cycle cost.

Determination of evaluation scope

Cost identification of each stage

Selection of cost analysis model

Life cycle cost analysis

Data update and correction

Figure 5: Life cycle cost analysis technology roadmap.
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building label in 2008, from the deployment of various
central documents to the implementation of corresponding
local laws, the management system related to green buildings
has been gradually improved, which has laid a good social
environment for the vigorous development of green
buildings in China (Figure 6). As of December 31, 2014, a
total of 2,538 green building project labels have been applied
for and evaluated (including design labels and operation
labels) nationwide, covering an area of 290 million square
meters. Among them, there are 2,379 design and identifi-
cation projects (with an area of 21.118 million square me-
ters), accounting for 93.7% of the total number of
applications. *ere were 159 operating identification proj-
ects (with an area of 19.547 million square meters), ac-
counting for 6.3% of the total number of applications.
Compared with 2008, the total number of applications for
green building labels has increased by 109 times. It can be
seen that the social consensus on the development of green
buildings in China has gradually formed.

*e projects applying for the green building evaluation
label are mainly one-star and two-star levels, and three-star
level is lower than the former two [27]. Taking the data
from 2008 to 2014 as an example (as shown in Figure 6(a)),
there are 966 one-star projects (126.328 million square
meters), 1054 two-star projects (118.505 million square
meters), and 518 three-star projects (45.868 million square
meters).

Guangzhou’s green building work has been developed
from point to face to ecological city construction, and a local
green building policy, technology, and management system
has been initially established. At present, Guangzhou is
creating a green eco-city area, hoping to effectively control
the quality of Guangzhou’s development and become an
advanced area of national green buildings. At the same time,
in order to implement the new requirements put forward by
the central government since the 18th National Congress of
the Communist Party of China, the special green building
work in Guangzhou urgently needs to start the research
work on the implementation of the green technology system
and form a green building technology application system
that can guide the planning and design [28].

For the types of buildings applying for label certifica-
tion, the 51% rate for residential buildings is slightly higher
than 48% for public buildings and only 0.9% for industrial
buildings. *e participation of residential buildings and
public buildings in green building evaluation already has a
certain social cognition foundation, but the participation of
industrial buildings in the evaluation of green building
labels started late and developed slowly. Up to now, China
has evaluated 28 green industrial building projects, in-
cluding 3 three-star operation logos. *e identification
projects are distributed in 8 provinces and cities, 5 of which
are coastal provinces. Guangdong and Jiangsu provinces,
which are ranked high in terms of GDP, are particularly
advanced in the number of applications for green industrial
building labels. It can be seen that the local high economic
level and the development level of civil green buildings also
affect the degree of local industrial building development
(Figure 7).

4.2. Four Bottom Lines of Deconstructing Architecture

4.2.1. nBL Evaluation Overview. *is report uses the nBL
assessment method. *e nBL is a consistent structure that
distinguishes and integrates significant elements into the
strategy pursuing cycle and choice settling on process by
guaranteeing that choices follow manageability standards.
*e report evaluates four bottom lines. *e first bottom line
is the engineering bottom line, which mainly includes fire
resistance, seismic resistance, life, and main functions of the
structure. *e second bottom line is the environmental
bottom line, which mainly includes environmental bottom
line, mercury emissions, energy emissions, and recyclability.
*e third bottom line is the social bottom line, which mainly
includes volume control, noise control, competition, com-
munity, and stress relief. *e last bottom line is the eco-
nomic bottom line, which mainly includes material cost,
energy consumption rate, and saving of recyclable materials
[29].

*ere are six stages from choosing markers, gathering
significant information to changing information into ulti-
mate conclusion values, which can be utilized to assess BAU
and the first-level marks of options. To begin with, we pick a
pointer. Second, gather logical information for tertiary
markers. *is information should be in a similar unit for
additional correlation. *en, the information is standard-
ized, weighted, and totaled. At long last, we analyze BAU and
elective arrangements. *ese issues will be talked about
exhaustively beneath.

4.2.2. Selection and Description of Indicators. In the first
place, we pick a proper marker in view of the reason for the
pointer, the spatial size of the undertaking, and the time
span. *e reason for these measurements is to think about
the manageability of BAU and elective arrangements really.
*e spatial size of the task is situated at the University of
Melbourne’s Parkville grounds. *e time span is from the
material to the development handling stage. Based on these
three factors, secondary and tertiary indicators were se-
lected. A detailed description of each indicator is discussed
in Figure 8.

4.2.3. Normalization, Weighting, and Aggregation.
Subsequent to gathering BAU values and choices for each
level-3 pointer, the information was standardized utilizing
formula (19). *en, markers were emotionally weighted by
the strength of significance utilizing the analytic hierarchy
process (AHP) Saaty’s pairwise rating scale. We standardize
the segments by isolating the heaviness of every section by
the complete load of every segment. After this, the amount of
every segment ought to be one, and the last weight is the
normal of each column. *e measurements are then col-
lected utilizing the added substance accumulation technique
(formula (20)). *e result of the standardized file and the
weight is the collected measurement, which is the worth of
each level 2 measurement.*erefore, the values of the level 3
indicators are aggregated into the values of the level 2 in-
dicators. We repeat the same steps to aggregate the values of
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the level 2 metrics into the values of the level 1 metrics. First,
level 2 indicators are subjectively measured according to the
strength of their importance. We standardize the sections so
every segment totals to one. *en, the result of the weight
and the standardized record is the totaled incentive for each
level 1 pointer.

Normalized Index �
Indicator value − worst value

best value − worst value
, (19)

Aggregated Indicator � 􏽘(Weight∗Normalized Index).

(20)

*e loads of the four button lines (designing, financial,
social, and natural) are emotional. *e designing primary

concern includes fire and seismic tremor opposition and the
life span of the structure, with an accentuation on the
wellbeing of the structure. Simply by guaranteeing the
wellbeing of the structure and individuals inside will the
remainder of the conversation be significant. Along these
lines, indeed, designing is the main model. *is report
expects that proprietors have serious areas of strength for a
natural manageability.

4.2.4. Weights and Results of Economic Indicators. Its weight
distribution is shown in Table 2 and Figure 9.

4.2.5. Comprehensive Evaluation Results. *e weights of the
four button rows (engineering, economic, social, and
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Figure 6: Status and ranking of green building development in China: (a) Status Quo of Green Building Development (2008–2014)
and (b) ranking by the total score of urban green buildings in the “Green Building Map” website database.
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Figure 7: *e distribution of stars and types of buildings with green building evaluation labels from 2008 to 2014: (a) star distribution of
green building evaluation signs and (b) building type distribution of green building evaluation signs.
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environmental) are subjective [30]. *is report accepts that
proprietors have major areas of strength for an ecological
maintainability. Understudies of Architecture will concen-
trate on the design, materials, and soul of this structure.
Sightseers can visit this famous structure and get a shallow
impression of the college or the city. It has the obligation to

communicate and direct certain social qualities—ecological
assurance. Accordingly, the ecological properties have the
most noteworthy weight. As per the authority site, the
University of Melbourne is a public government assistance
establishment that makes special commitments to society. Its
monetary properties are not huge. Social and engineering

Selection and description of
metrics

Engineering
Bottom Line

Environmental
Bottom Line

Social Bottom
Line

Economic Bottom
Line

Fire
resistance

Seismic
resistance

GHG
emission

Energy
emission

Glare
control

Noise
control

Cost of
Material

Energy
Consumpti

on Rate

Lifespan Primary
functions Recyclability Privacy Community Stress

relieving

Savings from
Recyclable
Materials

Figure 8: Metric selection and description.

Table 2: Weight distribution.

Level 1 aggregated
Economic BL

BAU 0.661
ALT 0.444

Level 2 aggregated

Life cycle costs Benefits
BAU 0.791 0.400
ALT 0.432 0.466

Weights 0.667 0.333

Level 3 aggregated

Cost of material Energy consumption rate Savings from recycling of external wall
BAU 0.787 0.800 0.400
ALT 0.214 0.869 0.466

Weights 0.667 0.333 1.000

1.000

0.800

0.600

0.400

0.200

0.000

Savings from recycling
of External Wall

Energy
Consumption Rate

Cost of Material

BAU
ALT

Figure 9: Economic indicator scores.
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Table 3: Level 1 indicator scores.

Score of level metrics
BAU ALT Weight (%)

Social BL 0.504 0.751 42.31
Environmental BL 0.691 0.803 12.25
Economic BL 0.661 0.444 22.72
Engineering BL 0.736 0.666 22.72
Total 0.664 0.689

Engineering BL

Economic BL

Social BL

Environmental BL

0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000

BAU
ALT

Figure 10: Level 1 indicator score.

Table 4: Green technologies used in typical green stormwater infrastructures.

Control measures Green technology
Decentralized control measures at
source

Tree pond, green roof, rainwater tank/bucket, sunken green space, rainwater garden, infiltration
pavement, etc. (as shown in Figure 11(a))

Conveying measures Grass planting ditch, ecological ditch, etc. (as shown in Figure 11(b))
Terminal centralized control
measures

Landscape water body, rainwater pond, rainwater wetland, multifunctional regulation, and storage
facilities (as shown in Figure 11(c))

(a) (b) (c)

Figure 11: Typical green stormwater infrastructure. (a) is the decentralized control measures at the source—concave green space; (b) is the
transportation measure—shallow ditch with vegetation; (c) is the centralized control measure at the end—ecological pool.
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have no specific inclination, so they have a similar weight.
*at said, the environment matters, and the economy is the
bottom line. Pairwise comparisons were performed based on
Saaty’s rating scale (Table 3, Figure 10).

4.3. Application Strategies of Water Saving and Water
Resource Utilization Technology

4.3.1. Green Rainwater Infrastructure and Rainwater
Utilization. Green stormwater infrastructure and rainwater
utilization green stormwater infrastructure (GSI) mainly
refer to a type of green infrastructure for urban stormwater
control and utilization. Typical green rainwater infrastruc-
tures are divided into decentralized control measures at the
source, transmission measures, and centralized control
measures at the end, as shown in Table 4 (Figure11).

4.3.2. Promote High-Efficiency Water-Saving Sanitary Ware.
We promote the use of water-saving appliances with higher
water-efficiency grades, which can improve water-use effi-
ciency at the source and reduce building water supply and
sewage production. It can also reduce the scale of sewage
treatment facilities and the energy consumed by sewage
treatment, thereby achieving significant economic and en-
vironmental benefits. Since the technology is not limited by
the nature of the building, the cost is low, and the incre-
mental cost is low, it should be preferentially promoted in
the new urban area of Guangzhou.

Nontraditional water sources mainly include reclaimed
water, rainwater, and seawater. However, due to the
abundant rainfall in Guangzhou, the use of river water as
miscellaneous water also belongs to rainwater utilization in a
broad sense.*e rainy season in Guangzhou is from April to
September every year, with an average monthly rainfall of
190mm. *e cooling water consumption period is basically
the same as the peak rainfall period in Guangzhou. Due to
the lower cost of rainwater treatment, it is more cost-
effective.

4.4. Pre-Assessment of the Application of Green Building
Technology in the Starting Area of Guangzhou International
Financial City. According to the statistics of relevant in-
stitutions, the incremental cost of green building technology
can generally be controlled at 2.7∼9.3% of the overall
construction cost. *e incremental cost of a one-star green
public building is only about 30 yuan/square meter, a two-
star level is about 236 yuan/square meter, and a three-star
level is about 367 yuan/square meter. From the perspective
of the entire life cycle of buildings, vigorously promoting
green buildings is an inevitable choice for building a low-
carbon eco-city (Figure 12).

Compared with the national level, the investment cost of
green building construction in the starting area of the Fi-
nancial City has certain advantages. *ere are already
supporting regional centralized resource utilization facilities
such as overall development of underground space, mu-
nicipal reclaimed water reuse system, regional centralized
cooling, green transportation, and other supporting facilities
in the starting area. Requirements for the use of passive design
techniques. *erefore, the incremental cost of green build-
ings in the starting area of the Financial City can be esti-
mated by the following amounts: according to the potential
distribution map of green building grades in the starting
area, the incremental cost of public buildings is 20 yuan per
square meter for one-star green buildings, 100 yuan per
square meter for two-star grades, and 200 yuan per square
meter for three-star grades. Residential buildings are cal-
culated based on the incremental cost of one-star green
buildings of 10 yuan per square meter, and the total in-
cremental cost of one-, two-, and three-star green buildings
is about 348 million yuan. Among them, the increase in the
transfer part is 338 million yuan, and the increase in the
nontransfer part is about 9.84 million yuan.

5. Conclusions

*e use of green structure innovation is a perplexing and
orderly issue. *is paper mostly concentrates on the
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Figure 12: Schematic diagram of incremental costs of green buildings.
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advocacy and utilization of the innovation through the
examination of the versatility of the innovation and plans the
innovation application procedure. In order to further op-
timize and promote the application of green building
technology in the new urban area of Guangzhou, future
research on the application of green building technology
needs to focus on the social aspects of technology promo-
tion, which are management issues. It is also necessary to
conduct more in-depth and comprehensive research on the
existing problems, realization paths, and mechanism re-
search of green building promotion in Guangzhou. *ese
issues need to be deepened and improved in future research
and study.

Data Availability

*e data that support the findings of this study are available
from the author upon reasonable request.

Conflicts of Interest

*e author declares no potential conflicts of interest with
respect to the research, authorship, and/or publication of
this article.

References

[1] Y. Shi and P. Song, “Life cycle cost of green building based on
BIM Technology,” Revista de la Facultad de Ingenieria, vol. 32,
no. 11, pp. 789–792, 2017.

[2] I. Blanco, E. Schettini, and G. Vox, “Effects of vertical green
technology on building surface temperature,” International
Journal of Design & Nature and Ecodynamics, vol. 13, no. 4,
pp. 384–394, 2018.

[3] Y. Liu, “Green building design based on building information
modeling technology,” Agro Food Industry Hi-Tech, vol. 28,
no. 1, pp. 1307–1311, 2017.

[4] B. J. Gogoi, “Green building features and factors affecting the
consumer choice for green building recommendation,” In-
ternational Journal of Civil Engineering & Technology, vol. 9,
no. 6, pp. 127–136, 2018.

[5] H. P. Jagtap and A. K. Bewoor, “Use of analytic hierarchy
process methodology for criticality analysis of thermal power
plant equipments,” Materials Today Proceedings, vol. 4, no. 2,
pp. 1927–1936, 2017.

[6] E. *anassoulis, P. K. Dey, K. Petridis, I. Goniadis, and
A. C. Georgiou, “Evaluating higher education teaching per-
formance using combined analytic hierarchy process and data
envelopment analysis,” Journal of the Operational Research
Society, vol. 68, no. 4, pp. 431–445, 2017.

[7] S. Ahmed, P. Vedagiri, and K. Krishna Rao, “Prioritization of
pavement maintenance sections using objective based Ana-
lytic Hierarchy Process,” International Journal of Pavement
Research and Technology, vol. 10, no. 2, pp. 158–170, 2017.

[8] M. Agapova, B. W. Bresnahan, K. F. Linnau et al., “Using the
analytic hierarchy process for prioritizing imaging tests in
diagnosis of suspected appendicitis,” Academic Radiology,
vol. 24, no. 5, pp. 530–537, 2017.

[9] U. Nadiah Nor Ali, N. Mohd Daud, N. Mohamad Nor,
M. Alias Yusuf, and M. Azani Yahya, “Enhancement in green
building technology including life cycle cost,” �e Social
Sciences, vol. 14, no. 4, pp. 148–154, 2019.

[10] V. D. Sekerin, M. Dudin, A. E. Gorokhova, E. A. Shibanikhin,
and M. H. Balkizov, “Green building: technologies, prospects,
investment attractiveness//international journal of civil en-
gineering and technology (IJCIET),” International Journal of
Civil Engineering & Technology, vol. 9, no. 1, pp. 657–666,
2018.

[11] N.’A. Yusof, S. S. M. Ishak, and R. Doheim, “An exploratory
study of building information modelling maturity in the
construction industry,” International Journal of BIM and
Engineering Science, vol. 1, no. 1, pp. 06–19, 2018.

[12] C. Ahiable, “A comparative review of building information
modeling frameworks,” International Journal of BIM and
Engineering Science, vol. 2, no. 2, pp. 23–48, 2019.

[13] B. A. Alnoor, “BIM model for railway intermediate station:
transportation perspective,” International Journal of BIM and
Engineering Science, vol. 4, no. 2, pp. 33–48, 2021.

[14] T. Yunchao, C. Zheng, F. Wanhui, N. Yumei, L. Cong, and
C. Jieming, “Combined effects of nano-silica and silica fume
on the mechanical behavior of recycled aggregate concrete,”
Nanotechnology Reviews, vol. 10, no. 1, pp. 819–838, 2021.

[15] Y. Tang, W Feng, Z Chen, Y. Nong, S. Guan, and J. Sun,
“Fracture behavior of a sustainable material: recycled concrete
with waste crumb rubber subjected to elevated temperatures,”
Journal of Cleaner Production, vol. 318, Article ID 128553,
2021.

[16] W. Tushar, N. Wijerathne, W. T. Li et al., “Internet of things
for green building management: disruptive innovations
through low-cost sensor technology and artificial intelli-
gence,” IEEE Signal Processing Magazine, vol. 35, no. 5,
pp. 100–110, 2018.

[17] J. Ding, S. Chao, H. Wu, Z. He, and J. Li, “Key technology of
green building in the Shanghai Tower structural design,”
Jianzhu Jiegou Xuebao/journal of Building Structures, vol. 38,
no. 3, pp. 134–140, 2017.

[18] M. F. . Hossain, “Green science: advanced building design
technology to mitigate energy and environment,” Renewable
and Sustainable Energy Reviews, vol. 81, no. 2, pp. 3051–3060,
2018.

[19] D. Green, H. Soller, Y. Oreg, and V. Galitski, “How to profit
from quantum technology without building quantum com-
puters,” Nature Reviews Physics, vol. 3, no. 3, pp. 150–152,
2021.

[20] V. D. Sekerin, M. N. Dudin, A. E. Gorokhova,
E. A. Shibanikhin, and M. H. Balkizov, “Green Building:
technologies, prospects, investment attractiveness,” Interna-
tional Journal of Civil Engineering & Technology, vol. 9, no. 1,
pp. 657–666, 2018.

[21] Y. Zhou and G. Jian, “Application of parametric building
information modeling (BIM) technology in green building
design,” Revista de la Facultad de Ingenieria, vol. 32, no. 11,
pp. 241–246, 2017.

[22] S. W. Park, L. Mesicek, J. Shin, K. Bae, K. An, and H. Ko,
“Customizing intelligent recommendation study with mul-
tiple advisors based on hierarchy structured fuzzy analytic
hierarchy process,” Concurrency and Computation: Practice
and Experience, vol. 33, no. 1, 2020.

[23] M. Lee, L. Mesicek, and K. Bae, “AI Advisor Platform for
Disaster Response Based on Big Data,” CONCURRENCY
AND COMPUTATION-PRACTICE & EXPERIENCE, Article
ID e6215, 2021, https://doi.org/10.1002/cpe.6215.

[24] K. Sharma, A. Shankar, and P. Singh, “Information security
assessment in big data environment using fuzzy logic,”
Journal of Cybersecurity and Information Management, vol. 5,
no. 1, pp. 29–42, 2021.

Mathematical Problems in Engineering 13



[25] R. Janani, P. Chakravarthy, and R. R. Raj, “A study on value
engineering & green building in residential construction,”
International Journal of Civil Engineering & Technology, vol. 9,
no. 1, pp. 900–907, 2018.

[26] L. Gao, L. Zhu, H. Zhou, L. Zhou, and Q. Liu, “*e energy-
saving potential analysis of green universities building on
operating data,” Journal of Xi’an University of Architecture
and Technology, vol. 49, no. 3, pp. 422–426, 2017.

[27] Z. Liu and A. Guo, “Application of green building materials
and multi-objective energy-saving optimization design,” In-
ternational Journal of Heat and Technology, vol. 39, no. 1,
pp. 299–308, 2021.

[28] W. O. Collinge, H. J. Rickenbacker, A. E. Landis, C. L. *iel,
and M. M. Bilec, “Dynamic life cycle assessments of a con-
ventional green building and a net zero energy building:
exploration of static, dynamic, attributional, and conse-
quential electricity grid models,” Environmental Science &
Technology, vol. 52, no. 19, pp. 11429–11438, 2018.

[29] P. Pal and M. Nandi, “Model house of green building,” In-
ternational Journal of Engineering and Technology, vol. 5,
no. 6, pp. 2501–2503, 2019.

[30] D. Manna and S. Banerjee, “A review on green building
movement in India,” International Journal of Scientific &
Technology Research, vol. 8, no. 10, pp. 1980–1986, 2019.

14 Mathematical Problems in Engineering


