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and the practical experience of the grassroots management unit, and carried
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out an overall renewal design of the external space environment of the collec-

naires, interviews, and observations, combined with the needs of residents

tive housing. The epidemic is combined with the division of functional layout,
refined design of outdoor activity space to ensure safe distance, and increased
shared smart facilities to improve the quality of the outdoor environment of
collective residences and strengthen community resilience; to achieve com-
munication and sharing, epidemic prevention and control on the basis of en-
suring safe social distance outdoor sports and other functions. In this way,
the ability of collective housing to prevent, identify, and dispose of urban
risks will be improved, and will provide residents with a better and livable
community life.
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Post-Epidemic

1. Research Background

1.1. The Problems Exposed in the Epidemic in the
Collective Residential Community Need to Be
Rectified Urgently

Coronavirus—a large family of viruses that range in severity from colds to severe
illnesses such as Middle East Respiratory Syndrome (MERS) and Severe acute
respiratory syndrome (SARS)—novel Coronavirus is a new strain of coronavi-
rus—that has not been previously identified in humans. Common signs of coro-
navirus infection include respiratory symptoms, fever, cough, shortness of breath
and dyspnea. In more severe cases, the infection can lead to pneumonia, severe
acute respiratory syndrome, kidney failure and even death.

During the outbreak, China took strong prevention and control measures, but
the prevention and control of this epidemic has exposed many shortcomings of
the outdoor environment of collective housing. China’s urban collective housing
generally has aging infrastructure, poor living environment, insufficient service
facilities, and lack of property management. Therefore, in the context of epi-
demic prevention and control, higher requirements have been put forward for
the transformation of urban collective housing [1]. During the severe period of
the epidemic, the whole country adopts closed management from urban areas to
villages and towns. The completeness of supporting facilities in a residential unit
can directly affect the comfort level of residents’ home isolation. For cities and
towns, communities with relatively new buildings have sound properties and
complete facilities, and the residents’ life satisfaction has been improved. How-
ever, in the residential complexes with longer buildings, the external space con-
figuration of the community no longer meets the needs of current residents, and
a large amount of public space is occupied by private cars. Occupation, the pop-
ulation type within the community is complex, with self-occupied old people,
migrants who rent a house due to location advantages, and traditional three-
person households buying houses due to the advantages of the school district
and commuting as the main residents. The complexity of the population struc-
ture directly leads to the safety of the collective housing. It is not high, residents
have a poor sense of participation and integration, and the community atmos-
phere is insufficient. Especially in the current situation of normalized manage-
ment of the epidemic, the already cramped community public space is trans-
formed into an epidemic prevention space, and disaster relief tents are set up for
the community’s daily temperature measurement and recording work. For ex-
ample, Jinsong District 2 is a typical case of collective housing, with a total of
800,000. The community area of 21 square meters has opened 21 doors, and the

inter-area roads are highly integrated with the internal roads of the community.
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The access control measures of the epidemic have brought great inconvenience
to the lives of residents. At the same time, children play in the green spaces around
the roads where vehicles pass, which is extremely safe. Although the closed man-
agement of the collective housing cut off the transmission route of the epidemic,
it also hindered the normal life style and social interaction of the residents to a
certain extent. The problem of the collective housing exposed in the epidemic

requires urgent attention and effective measures.

1.2. The Epidemic Has Transformed the Lifestyles of Urban
Residents

In the two years since the outbreak of the new crown epidemic, people’s social
space and social distance have been affected to varying degrees, which directly
led to a change in people’s usual behavior paradigm. During the extraordinary
period in February 2020, China recommended that residents maintain social
distancing (also known as “safe distance”) to reduce the spread of COVID-19.
The epidemic prevention standards of different provinces are different, and the
intensity of the measures issued varies. Some just close public places such as en-
tertainment venues, bars, schools, and some areas directly adopt a policy of
closing the city, requiring residents to stay at home and not go out unless neces-
sary. During this period, social media such as the Internet developed rapidly,
and online learning, office work, and social networking were being carried out
almost all over the country. Related learning and office apps, such as MOOC,
Tencent Conference, and WeChat, have gradually seized the market. Today,
people still choose a combination of online and offline methods to carry out re-
lated work, and the communication distance between people has also tended to
develop more flexibly.

In the post-epidemic period when the current prevention and control situa-
tion is stable, major entertainment venues have been reopened one after another.
Short video social software accounts for most of people’s spare time. The rich-
ness of leisure and entertainment activities has only increased compared with
that before the epidemic, so special attention is needed. Vulnerable groups such
as the elderly and young children who seldom use smartphones and occupy the
space for outdoor activities in the traditional residential complex, lack of suffi-
cient neighborhood communication, closeness to nature, and opportunities for
outdoor activities will cause a series of psychological and physical problems. Ten
years ago, the World Health Organization declared that lack of exercise was the
fourth leading cause of death in the world, and the global incidence of insuffi-
cient physical activity was about 27.5%.

Therefore, based on the geographical location of the sample, a total of 156
questionnaires were distributed through the PC to the residents of the surround-
ing communities in the early stage of the research. After removing the invalid
questionnaires, 150 valid questionnaires were obtained, with an effective rate of

96%. According to the questionnaire, over 97% of the interviewees live in collec-
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tive residences that have been built for more than 20 years. The residential floors
are mainly middle and low-rise buildings. At the same time, these collective res-
idences are mainly housed in houses that are normally bought and sold and
houses allocated by the unit. type. In the family structure of residents, residents
living with their spouses and children account for the majority, followed by
those living with their spouses. At the age level, due to restrictions on the Inter-
net, 68% of the respondents are under the age of 60. However, according to of-
fline actual data, this type of “collective housing with a construction period of
more than 20 years” still consists of the elderly. Resident subject, as shown in
Figure 1.

Therefore, when China implements the comprehensive renovation work for
collective housing in the post-epidemic period, it first needs to conduct a ques-
tionnaire survey on the surrounding area to understand the types and needs of
residents, especially in the context of the post-epidemic period. The redefinition
of the user’s behavior pattern to re-evaluate the space paradigm of the block,
residential area, and architectural design, re-examine the appropriate spatial
scale, redefine the flexibility and adaptability of the space, and rethink the con-
nection between the spatial planning and the user. Currently, planning research
from the perspective of post-epidemic situation is still in its infancy. Subject
competitions and academic conferences are the main focus, and there are few
practical-level strategy studies. “The entrance hall” in the park community) fo-
cuses on the thinking and practice of micro-reconstruction in the community in

the post-epidemic period.
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Figure 1. Statistics of the basic situation

of the respondents. Image source: self-painted.
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2. Combined with Existing Research on Promoting Public
Health from the Perspective of Post-Epidemic

Two years after the outbreak of the new crown epidemic, China and the world
have been deeply aware of the importance of urban health and population
health. Since the 21st century, mankind has been facing various health problems.
The increase in global morbidity and mortality caused by epidemics or other in-
fectious diseases has caused humans to reflect on their own health and living en-
vironment issues, including urban and community levels.

In the field of urban planning, health issues have always been the focus of at-
tention of experts, and some Western scholars initially combined the living en-
vironment with population health. Around 2002, the relationship and influence
between public health and the built environment of cities have gradually been
paid attention to by experts and scholars in academia, conducting different de-
grees of research, and constructing relevant theoretical models for different dis-
ciplines and different factors. James F. Sallis and other scholars first conducted
empirical research on this aspect [2]. Another wave of research was around
2005. Research in this period was mainly devoted to improving and sublimating
the original theoretical basis. Various results began to be intensively and objec-
tively proven, and a series of new proper terms and definitions appeared.

With the continuous development of various disciplines, in recent years, there
have been some projects dedicated to large-scale measurement of specific health
components in cities, especially in community environments. The ultimate goal
is to connect them with the existing population, so as to carry out interdiscipli-
nary collaborative research and provide evidence for the creation of healthy ci-
ties. For example, Cao X conducted a survey of 1553 residents in 8 communities
in a certain area in the United States and found that more than half of the
people’s behavior in the built environment of the community can be interpreted
as purposeful walking. Right, they still believe that walking type is related to the
health level of the community [3].

Chinese scholars’ research on residential health issues is later than in the
West. The research on public health by Chen Luyao, Tan Shaohua and others
has gradually matured in recent years. They have clarified the promotion of res-
idents’ health by green space elements, and pointed out that constructing open
and evenly distributed community green spaces can well promote population
health; second Based on the scale of people, designing community green spaces
that are participatory for different age groups [4]. Scholars Dong Jingjing pointed
out in his research literature that several factors of behavior change have a
strong logical relationship with the spatial environment, and this logical rela-
tionship determines all the characteristics of the urban spatial level, the needs of
healthy behavior [5]. Based on this theory, she puts forward the concept of a
healthy living unit, and builds a community positioning that meets basic health
needs by abstracting individual healthy behavior needs.

The research based on the perspective of public health has been relatively ma-
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ture, while the research on environmental factors from the perspective of epi-
demic situation after integration is relatively rare. Long Ying scholars summarize
the evaluation system of residential communities from the perspective of public
health [6], in view of its applicability in the post-epidemic period, he proposed
housing The interaction between environment and lifestyle (transportation, work,
recreation, residence) affects residents’ behavior patterns (physical activities,
mental activities, etc.). At present, the space and behavior of residents are re-
stricted to a certain extent, but the resulting health risk factors (insomnia, de-
pression, anxiety, etc.) need more detailed evaluation indicators to avoid and
control. Therefore, the entry of “post-epidemic” is both an inhibitor and a cata-
lyst. While paying more attention to the health of the external environment, it is

necessary to control social distancing and spatial isolation.

3. Sample Research and Current Situation Analysis

3.1. Sample Overview

Community X is located in Chaoyang District, Beijing. It was built in 1983 in
Dongba Township. There are 5 buildings, all of which are 5-storey high-slab
buildings, with a brick-concrete structure. There are 240 residents in the com-
munity and the occupancy rate is 100%, of which the elderly account for the to-
tal. More than 60% of the population; the community is a typical multi-residential
surrounding layout (Figure 2), with small public space, mixed pedestrians and
vehicles, aging facilities, and lack of barrier-free facilities; there are about 40
parking spaces in the community. The open space between the buildings is mainly

for parking, with less greenery.

0100_300 500 1000m

Figure 2. Real map of X community. Image source: Baidu map.

DOI: 10.4236/jep.2021.1212072 1223 Journal of Environmental Protection


https://doi.org/10.4236/jep.2021.1212072

J. Lietal.

3.2. Main Issues

Through on-site surveys, resident interviews and questionnaire surveys, the com-
munity X is divided into idle usable space, parking space and activity space by
region, as shown in Figure 3. Under the epidemic situation, the team tried to
jump out of the fixed transformation paradigm of collective housing. The model
of external and beautification projects, facility additions, internal pipeline bury-
ing, and building reinforcement can no longer meet the current epidemic pre-

vention and security needs.

3.2.1. Space Cramps Cause Functional Chaos

The public space in the small area is filled with parking spaces and lacks basic
activity space. The entrance of the community was originally a space for the el-
derly to rest and enjoy the cool. Later, due to the needs of epidemic prevention
and control, disaster relief tents were set up, which directly caused the elderly to
have nowhere to enjoy the cool. The cramp and complexity of the above spaces

have caused a certain degree of functional chaos.

3.2.2. Changes in Residents’ Lifestyles and Needs

During the epidemic period, online shopping and online purchasing businesses
are prevalent, and community epidemic prevention requires couriers not to en-
ter, resulting in a large number of express delivery at the door of the community,

causing great inconvenience to residents’ travel; most residents choose to jog

The trash

2 Community
entrance
(closed)

A Community
entrance

Idle available space

Residents build
their own seating

Ping pong table
Ping pong table
The fence

Figure 3. Schematic diagram of transformable space. Image source: self-painted.
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and walk in the community for fitness and fitness. Infection increases the risk; it
can be seen from the communication with residents that the common problems
of collective housing are becoming more and more catalyzed by the epidemic,
and the improvement of public spaces in the post-epidemic period needs to be

accelerated.

3.2.3. The Outdoor Environment Facilities Are Aging, Unable to Meet the
Needs of the Post-Epidemic Period

At the beginning of the design of the collective housing, the main purpose was to
meet the residential attributes, the design concept was single, and the con-
struction of flexible community space was not considered. Nowadays, the fa-
cilities are outdated and aging, and many designs lack rationality. The indepen-
dent belt-shaped area on the north side of the community used to be a frequent
venue for residents. During the epidemic, you need to go out of the community
to enter, and the round-trip temperature measurement caused great inconve-

nience to residents

4. The Outdoor Environment Design Countermeasures of
Collective Housing from the Perspective of Post-Epidemic

4.1. Dividing the Space and Function of Collective Housing from
the Perspective of the Combination of Peace and Epidemic

The planning and design of various public spaces in the community should not
only consider daily functional requirements, but also combine various require-
ments during the epidemic. The transformed community must have the ability
to respond to public health disasters. The community environment carries the
lives of residents and has a subtle effect on residents’ health. The community can
organize regular activities to enhance residents’ sense of belonging and create a
vibrant environment to attract young people, thereby changing the residents’
structure and community awareness [7]. The above planning theories need to be
practiced in applications and presented in scenarios. It can be said that when
theories are applied to generate value, they need to be implemented in applica-
tion scenarios.

The scene construction for the community X first starts from the perspective
of the combination of peace and epidemic. The residence is the most stable safe
house in the epidemic prevention barrier. The community can be compared to a
complete set of residential suites. In order to meet the basic living needs of the
residents, the residence needs a hallway, Living room, kitchen and bathroom,
balcony and bedroom, these functional spaces can correspond to the entrance
space, activity space, auxiliary space (fire fighting, power distribution, etc.),
green space and living space of the community one by one as shown in Figure 4.

The first is the entrance space, which should meet the current needs of epi-
demic prevention as the “porch” of the community, and shape it into an an-
ti-epidemic security workstation with community characteristics for daily in-

spections. The materials are based on the history of the door and window factory
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in the community X. Wooden door frames and bright yellow plastic floors are
selected to highlight the entrance space; additional rest seats that can accommo-
date community workers are added, and take-out and express delivery points are
provided to facilitate residents’ daily life and provide community epidemic pre-

vention Space as shown in Figure 5.

Community entrance set up
a porch to increase security

Joped Apunwwon

Reception of foreign visitors
to the community

Joped Ayunwwo)

Add rest areas to enhance
community care and return
parking space to residents

}eq Ajjioe}
ofjsusjoeIey)

Independent activity space
for children, with safety

apeuawoud jsay

Sunshine and greenery are
necessary for the elderly in
the community to keep
healthy

Comunitiés ned fitness
areas to promote the health
of residents

Jawod Auuns
pue sselb usaig
punoibAeld [lews

Figure 5. The rendering of the community “porch”. Image source:

self-painted.
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The additional activity venues added due to the impact of the epidemic in-
clude a small community sports field, which is likened to a community “gym”.
The only complete and square plot in the X community is planned as a sports
field, so that residents can meet their basic fitness needs without going out of the
community. Seats are placed on the side to provide residents with a space under
the pavilion for communication and interaction, as shown in Figure 6.

Other functional spaces include comparing the activity space to the “meeting
room” of the community, taking on the functions of receiving foreign guests,
displaying the history and culture of the community, and providing children
with independent spaces that are not disturbed by vehicles; auxiliary spaces in-
clude the addition and improvement of fire fighting and power distribution fa-
cilities; The Sunshine Corner is likened to the “small balcony” of the communi-
ty. According to the analysis of professional software such as sunshine and wind
speed, the public space with the best sunshine and smooth ventilation in the
community is extracted as the “Sunshine Corner”. The elderly who have no-
where to enjoy the sun are invited to relax and chat here. Physiologically, it
promotes physical health; psychologically, it provides social space for elderly
people who care at home to reduce loneliness; living space can be likened to a
residential “bedroom”. The most important thing for the “bedroom” is the sense
of security and comfort. To renovate the residential buildings inside, the build-
ing itself should be reinforced first, and then access control and barrier-free fa-

cilities should be installed to give residents a sufficient sense of security.

4.2. Refined Design Guarantees Safe Distance in Limited Space

Keshia Pollack Porter, professor of health policy at Johns Hopkins University,
once expressed his views and doubts about social distancing in the post-epidemic
period: “This is a good way to rethink how to use public spaces and streets. Op-
portunity. But can we really find a space where people can gather and socialize
safely [8]?”

During the 2020 epidemic, people’s social spaces are in a state of “social isola-
tion”. From the initial home isolation to the post-epidemic era, a minimum of

one meter of “safe social distance” is required to contain the epidemic. This is

Figure 6. The rendering of the community “gym”. Image
source: self-painted.
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vigorously advocated in the country. Under the circumstances, residents stayed
away from each other while waiting in line for shopping, dining in restaurants,
and public transportation. Studies have pointed out that after China has adopted
epidemic control measures, the number of people infected with new coronary
pneumonia has dropped from 3.8 people to 0.32 people. China’s epidemic pre-
vention work is very complete and in place worldwide. However, if you have
done a good job of civil air defense, it is difficult to guard against it. The trauma
caused by the epidemic is not only reflected in the body, but also an unstable and
unsafe social environment for people. People are worried about taking off their
masks and worrying about communicating with each other. Being too close and
worrying about increasing the risk of infection after stepping out of the safety
circle. Some people even have changes in their unhealthy state: anxiety, upset,
low mood, depression, fear and other “post-epidemic syndromes”, which require
targeted measures to resolve and intervene.

There are three main contradictions in the current collective residential space:
1) The physical community public space is not suitable for social communica-
tion under safe social distance; 2) People’s lack of trust in the public space under
the epidemic situation; 3) The basic functions of the community are not satisfied
with the current situation Resident needs. Based on these three contradictions,
in the practice of refined design of community X, it is necessary to build a rich
community external environment under the premise of controlling social dis-
tance, and regain residents’ emotions and demands for collective housing by way
of scene construction.

The “meeting room” of the community is a place for the community to show
its spiritual and cultural life to the outside world. Most of the collective housing
space is relatively compact, and the independent outdoor space in the north is
selected as the community “meeting room”, based on the construction of spiri-
tual civilization, to show the historical and cultural context of the community, so
as to encourage residents to participate in community life together as shown in
Figure 7.

The characteristic “facility belt” is to create a place for children living in a col-
lective house to play, which is not affected by vehicles and has high safety. In the
limited space, the children’s favorite activity facilities are elaborately arranged
and placed side by side to create their own entertainment space for community
children, as shown in Figure 8.

Introduce three-dimensional greening to fill the vacant green space in the
community, from full of green to sunny. The designable plots of Community X
are mostly long and narrow areas, and proper social distance should be consi-
dered during the renovation. In the post-epidemic period, community residents,
especially the elderly, lack space for activities, resulting in fewer opportunities
for neighborhood communication, which is not conducive to the physical and
mental health of the elderly. Therefore, create a community “balcony” combin-
ing “green grass room” and “sunshine corner” to give warmth and care to the

elderly in the community, as shown in Figure 9.
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4.3. Shared Smart Facilities Cater to the Lifestyle and Needs of
Residents in the New Era

A community is a small-scale urban cluster, which contains most of the urban

Figure 7. The rendering of the community “meeting room”.
Image source: self-painted.

Figure 8. Effect picture of characteristic “facility belt”. Image
source: self-painted.
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FELH

Figure 9. Effect picture of community “balcony”. Image
source: self-painted.

public space elements, such as public facilities, environmental sketches, and public
cultural event venues. The epidemic has compressed the breadth of people’s liv-
ing circles, limiting the frequency and scope of residents’ activities within the
community level. The community is no longer just a concept of “home” for res-
idents, but a miniature “urban settlement”, which requires richer functional
places to fill the restricted social space of residents. For cities, shared smart facil-
ities can be seen everywhere, including smart lighting systems, information re-
lease systems, video security systems, charging pile systems, supporting lines and
pipelines, supporting power lines, supporting communication networks, etc.
Shared smart facilities have the advantages of intensive construction, space sav-
ing, investment and energy saving, and can play the social benefits of convenient
services and refined management [9].

For collective housing below the community level, issues such as limited space
in the community, narrow roads, mixed pedestrians and vehicles, and blurred
boundaries during the epidemic require manpower and material resources to
control and adjust. Therefore, in addition to improving the quality of the space
level, it is a general trend to enrich the service scope and functions of integrated
residential buildings, and introduce shared smart facilities including smart ex-
press cabinets, electric vehicle charging piles, and shared washing machines.
Currently, the application standard framework for shared smart facilities at the
community level has not yet been established, and it is necessary to improve the
design standards of shared facilities in continuous practice.

Nowadays, online purchasing has become an important supplement to the
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daily life of residents in collective housing. Residents are increasingly concerned
about the security of the living environment, and they also put forward expecta-
tions for the convenience service facilities in the community. The design criteria
of “people-oriented, serving the people” should be combined with the current
situation, and redefine the community space by sharing and intelligent means,
so as to bring more convenience, comfort, safety, reliability, and livability com-

munity environment to the residents of the collective housing.

4.4. Establish a Long-Term Mechanism to Ensure the Operation
and Management of the Outdoor Environment of the
Collective Housing

Based on the reverse design of operation and management, there will be many
key points that are difficult to consider at the design level, such as how to make
management more efficient, how to meet the safety needs of residents at all
times, how to achieve long-term operation of convenient commercial services,
and also need to consider routines. The difference between period and special
period. As operators, real estate or businesses must first consider profitability
and balance, residents as users must consider safety and convenience, and the
government, as managers, must make overall arrangements and implement top-
level management and control. When seeking a tripartite balance, higher re-
quirements are also placed on planners.

The improvement of the outdoor environment quality of collective residences
cannot only rely on one-time capital investment and short-term space renewal,
but a long-term, long-term, and sustainable regular maintenance mechanism
must be formed according to the income level of the local residents and the ac-
tual situation of the community space. Promulgate corresponding environmen-
tal conservation and maintenance regulations to clarify the collection and use
mechanism of the maintenance fund for the residence itself and public space.
Establish a “community autonomy” community affairs organization mechanism
and discussion mechanism, and clarify “bottom-up” funding and affairs man-
agement methods in community reconstruction. The long-term governance of
the collective housing is inseparable from the support of the gradually improved
community autonomy mechanism. By establishing an autonomous community
organization structure and action mechanism to solve community affairs, it will
help to ensure the external environment of the collective housing before, after,
and continue to operate. Fund usage and action strategies in maintenance are

implemented.

4.5. Establish Multiple Co-Construction Methods and Methods to
Ensure the Renewal Effect of Collective Housing

The Fourteenth Five-Year Plan of the People’s Republic of China proposes that
the comprehensive outdoor environment renovation of “collective housing with
a construction period of more than 20 years” requires an area of 6 billion square

meters to be completed nationwide, and there are approximately 160 million
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square meters in Beijing. For the reconstruction area, China plans to quickly
complete the plan within a five-year cycle. Under the premise of very limited
time and funds, it is very difficult to carefully craft each reconstruction project.
In addition to applying theoretical thinking to the scene, the planner should
create it in front of the residents. It is also necessary to build a diversified co-
construction platform, stand with the residents, and jointly achieve the goal.
Residents of collective housing may come from the same unit or factory, but
with the rapid development of marketization, the once “acquaintance” commu-
nity has gradually turned into a standardized residential block with apathy and
unfamiliar neighbors. The community needs to use multiple co-construction
platforms as a catalyst, which can effectively bring neighbors closer in the short
term and enhance residents’ sense of community responsibility. In the long
term, community centers can be used as a network of point-like property
management and control, and the social governance network formed by social
services can be connected to urban residents. Set up invisible links to achieve re-

gional linkage.

5. Conclusions

The improvement of the outdoor environment of collective housing in the post-
epidemic era is only one part of the comprehensive renovation of old collective
housing in China. Comprehensive renovation should develop top-level design
from multiple dimensions such as policy guidance, financial support, space crea-
tion, management and operation, and subsequent maintenance to achieve this.
The activation and circulation of a huge industry with an area of 6 billion are
transformed. If the government is unable to achieve a continuous supply of funds,
it needs the intervention of social capital, but social capital needs to create pro-
duction capacity to achieve a balance of funds. The channels include investing in
small commercial service facilities in the community and implementing long-
term mechanism operations, driven by small businesses. Community vitality,
comprehensive renovation work led by the government to improve the outdoor
environment of the collective housing, multiple co-construction as a catalyst,
close the interactive relationship between residents and collective housing. Gov-
ernment requirements, corporate needs, and residents’ demands have all been
met, and a virtuous circular system has been created, which enlarges the spatial
dimension, enables a single successful case to be put into the area, and forms an
overall linkage transformation and improvement, which ultimately completes
the country’s 14th Five-Year Plan “The proposed 6 billion target”.

The limitations of the current research include: insufficient research samples
and the project is still under construction, and there is a lack of evaluation af-
ter use by residents. The project will continue to follow up. After the comple-
tion of the construction, it will continue to increase the depth of research and
improve the entire process analysis of the project based on feedback from resi-

dents.
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Support

1) Social Survey of young Teachers in North China University of Technology in
2021; 2) 2021 University student Innovation of North China University of
Technology; 3) Youth Fund of National Natural Science Foundation of China:
Research on optimization model and reconstruction strategy of built environ-
ment of large residential area under the guidance of public health; 4) Project of
Beijing Urban Governance Research Base of North China University of Tech-

nology in 2021.
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