


Bin Xu

Kiruthiga Kandasamy
Jianhui Hu
Zhenyu Zhao

Peijun Wang 
Dongsheng Li
Gokce Onal
Peter Hasdell
Noguchi Masa
Aniza Abdul Aziz
Mario D'Aniello
Zeng Yong
Zhao Xianbo (Bill)
Hai Ye
Rui Duarte Neves
Yuanxin Zhang
Oguzhan Kelestemur
Solomon Olusola Babatunde
Song Lih-Yau
Kim Jee-Sang
Xiaomeng Hou
Lin Weiwei
Suman Saha
Najib Mohammed Al-Fadhali
Quantao Liu
Chunxu Xia
Kunamineni Vijay
Afonso Rangel Garcez Azevedo
Behnoush Golchinfar
Amos Darko
Jianhui Zhan
Wandong Zheng
Garfield Guan Xianzhang
Soliman Amr Abu-Samra
Chen Yujiao
Dayi Ou
Mattheos Santamouris
Tan Chun Liang
Ma Xiaoli
Yuna Zhang
Rima Fayaz
Ece Kalaycioglu
Pedro Fernandes Pereira
Junye Hua
Zongbing Lu
Sungjin Kim
Marta Maria Sesana

Huaqiao University, China

National Institute of Technology, India
Shanghai Jiaotong University, China
North China Electric Power University, China

Shandong University, China
Dalian University of Technology, China
Eskisehir Osmangazi University, Turkey
Hong Kong Polytechnic Universiy, Hong Kong
University of Melbourne, Australia
University of Malaya, Malaysia
University of Naples Federico II, Italy
Chongqing Jiaotong University, China
Central Queensland University, Australia
Tongji University, China
Polytechnic Institute of Setubal, Portugal
Guangzhou University, China
Firat University, Turkey
Obafemi Awolowo University, Nigeria
National Taipei University of Technology, Taiwan
Seokyeong University, Korea
Harbin Institute of Technology, China
Waseda University, Japan
National Institute of Technology, India
Universiti Tun Hussein Onn Malaysia (UTHM), Malaysia
Wuhan University of Technology, China
Dalian University of Technology, China
National Institute of Technology, India
Federal Fluminense Institute, Brazil
Stevens Institute of Technology, USA
The Hong Kong Polytechnic University, Hong Kong
Hubei Provincial Communications Planning and Design Institute Co. Ltd, China
Tianjin University, China
G & K Consultancy Ltd, Hong Kong
Concordia University, Canada
Harvard University, USA
Huaqiao University, China
University of New South Wales, Australia
National University of Singapore, Singapore
University of Hull, United Kingdom
Baumann Consulting Inc., United States
University of Art, Iran
Ozyegin University, Turkey
University of Porto, Portugal
Nanjing Normal University, China
Nantong Xinhua Construction Group, China
University of Alabama, United States
Politecnico di Milano, Italy

Editor-in-Chief

Associate Editor

Editorial Board Members

Aim and Scope
Frontiers Research of Architecture and Engineering is an international, scholarly and peer-reviewed journal (print and online) with open access 

published quarterly in Singapore by Bilingual Publishing Co., an international publisher with a long history and high prestige, founded in 1984. 
It reports the latest and most innovative research results in all fields of engineering and architecture. It aims to promote the theory and practice of 
engineering science and architectural management. The Journal welcomes contributions which drive the exchange of ideas and rational discourse 
between educators and engineering researchers all over the world. A broad outline of the journal covers original research articles, case and technical 
reports, reviews and papers.

The scope of the papers in this journal includes, but is not limited to:

●   Railway/road/tunnel/bridge engineering
●   Construction and building materials
●   Building operations
●   Running water conveyance project
●   Central heating and central gas supply for building
●   Municipal road construction

●   Architectural design
●   Municipal public facilities construction
●   House and civil engineering building
●   Green building
●   Industrial and mining engineering building
●   Municipal engineering

Editorial Board



Volume 01 Issue 04 • October 2018
ISSN 2591-7587 (Print) 2591-7595 (Online)

Frontiers Research of
Architecture and

Engineering

                           Editor-in-Chief
             Bin Xu

                                            Huaqiao University, China



Contents
Article
93	 Analysis on Economical Land Use in the General Drawing Design of Oil Field Stations

	 Ning Hong

98	 Spatial Green Belt Development Report in China

	 Xi Peng

103	 Safety Risks and Preventive Measures for Construction Supervision of Construction Projects

	 Ting Zhou

108	 Technical Development and Safety Risk Analysis of Urban Underground Engineering

	 Zhiqiang Ye

Review
113	 Discussion on the relationship between Construction of Forest Towns and Reform & Development of 

	 State-owned Forest Farms

	 Sha Qiao

117	 Analysis on Construction Quality Control Technology of Reinforced Concrete Shear Wall Structure

	 Ting Zhou

Copyright

Frontiers Research of Architecture and Engineering is licensed under a Creative Commons-Non-
Commercial 4.0 International Copyright (CC BY-NC4.0). Readers shall have the right to copy and distribute 
articles in this journal in any form in any medium, and may also modify, convert or create on the basis of 
articles. In sharing and using articles in this journal, the user must indicate the author and source, and mark 
the changes made in articles. Copyright C  BILINGUAL PUBLISHING CO. All Rights Reserved.



93

Frontiers Research of Architecture and Engineering | Volume 01 | Issue 04 | October 2018

Frontiers Research of Architecture and Engineering
http://ojs.bilpublishing.com/index.php/frae

     Distributed under creative commons license 4.0        DOI: https://doi.org/10.30564/frae.v1i4.246

*Corresponding Author: 
Ning Hong,
China Petroleum Group Engineering Construction Co., Ltd. Beijing Design Branch, CPE Building,
No. 8 Shangdi Information Road, Haidian District, Beijing, 100085, China,
E-mail: hongning@cpebj.com.

Abstract

This paper takes the analysis of economical land use in the design of 
oil field stations as the research object. Firstly, it elaborates the sig-
nificance of saving land. Then combined with the "Fire Prevention 
Code of Petrol Chemical Enterprise Design", the paper analyzes and 
studies the safety and economical use of the general drawing design 
of the oil field stations for reference.
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Article

Analysis on Economical Land Use in the General Drawing Design of 
Oil Field Stations

Ning Hong*
China Petroleum Group Engineering Construction Co., Ltd. Beijing Design Branch, Beijing, 100085, China

1. Introduction

Land resources are the foundation of social and 
economic development and a basic national policy 
of China. The development of traditional oil field 

station construction is often too extensive, and there is a 
large amount of waste of land resources, which has a seri-
ous impact on China's economic development. Therefore, 
it is necessary to analyze the land saved in the design of 
the oil field battlefield drawing, so as to realize the land 
use for the design and construction of the oil field stations, 
which is of great significance for promoting the full utili-
zation of China's land resources.

2. The Significance of Economical Land Use
Although China has a vast territory, due to its large popu-
lation base, the per capita land is less and the arable land 
is less, far behind the world's per capita arable land. Some 
provinces and municipalities have even fallen below the 
warning line of 0.8 mu per capita arable lands set by the 
UN Food and Agriculture Organization. In 2011, China's 
urbanization coverage exceeded 50% for the first time, 
which means that China's urban population has surpassed 
the rural population. With the rapid urbanization of China, 
it took only 30 years to complete the Western 200 years. 
But at the same time, we should also see that with the 
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continuous advancement of urbanization, the per capi-
ta cultivated land in China is gradually decreasing, and 
the promotion of some cities is too extensive. The rapid 
expansion of the "big cake" type of city is based on the 
massive devouring of rural land, which further aggravates 
the shortage of land resources in China. Under the above 
situation, it is imperative to make rational use of land re-
sources and implement economical land use. In response 
to the above-mentioned problems of land resources, China 
has also introduced the Law on the Protection of Land 
Resources, and will cherish it very much, rationally use 
land and protect cultivated land as a basic national policy of 
China to effectively protect China's existing land resources.[1]

The general drawing design of oil field stations is an 
important part of oil field construction and development, 
and because of the relatively large number of oil field de-
velopment and construction points, the distribution scope 
is relatively wide, and there are many divisional and 
sub-project construction projects. These are all directly re-
lated to land use. It is necessary to rationally plan land use 
in the design of the oil field master plan and strictly im-
plement the basic national policy of China's land resource 
conservation and protection. On the other hand, in the 
design of the general drawing of the oil field stations, ra-
tional optimization of land use is also very positive, which 
has a very positive impact on the petrochemical enterpris-
es themselves. The size of the petrochemical enterprises 
occupies a close relationship with the amount of their own 
investment. For example, the relevant oil field enterprise 
oil production equipment and oil tank interval are not 
combined with actual needs. If the design is too large, the 
construction volume and floor space operation resources 
will be greatly increased, resulting in an increase in in-
vestment costs.[2] Based on this, it is of great significance 
to do a good job of designing the general drawing of the 
oil field station and realizing the land use for conservation, 
both in terms of implementation of policies at the national 
level and construction of oil field enterprises.

3. Analysis on Economical Land Use in the 
General Drawing Design of Oil Field Stations
For the general drawing design of the oil field stations, it 
is mainly divided into two parts; one part is the layout de-
sign, which requires the actual process flow of the oil field 
to meet the requirements of the actual production process 
and the safety production and transportation needs. Due 
to the inflammable and explosive nature of the oil field 
itself, the layout should be strictly in accordance with the 
national fire protection regulations, such as the "Fire Pre-
vention Code of Petrol Chemical Enterprise Design" (GB 
50160-2008) (hereinafter referred to as "Fire Prevention 

Code"). In terms of vertical layout, mainly based on the 
actual production requirements of petroleum companies, 
combined with the drainage requirements of the corre-
sponding sites, fully consider the conditions of oil field 
topography, hydrology, geology, etc., while performing 
the corresponding plane layout, complete the site leveling 
method selection; determine the site design elevation, 
layout location, etc.[3] Specifically, when conducting the 
analysis of the land use for the general plan design of the 
oil field station, the following aspects should be done:

3.1 Do a Good Job in Scientific and Rational Se-
lection of Oil Field Sites
Firstly, the address of the oil field station should be sci-
entifically and reasonably selected. When selecting a site, 
first, the normal life of the surrounding residents cannot 
be affected; second, try not to occupy the cultivated land, 
such as forests and vegetable gardens; third, it is strictly 
forbidden to increase the demolition expenses without 
any reason and achieve effective control of budget costs. 
In the specific site selection, the surrounding open land 
hillside should be selected, and the development scale and 
product characteristics of the oil field enterprise should 
be analyzed reasonably, so that the site is not worth more 
compact, and the site shape selection is more regular. 
Every inch of land within the site can be fully utilized to 
eliminate the waste of land resources, which is to some 
extent an effective form of land-saving expression.[4]

Secondly, it should be ensured that the site selection 
of oil field stations has certain space for development of 
the site. The petroleum resources are more precious, and 
the corresponding oil demand will gradually increase. 
Under this circumstance, in order to effectively meet the 
demand for petroleum energy in social development, the 
enterprises in the oil station sites will inevitably continue 
to develop, and the expansion of the oil station will be-
come inevitable. Therefore, when preparing site selection, 
it is ready to prepare for the rain, so that the site of the site 
has certain potential for expansion, so that it can meet the 
development needs of society and oil enterprises, and can 
effectively save resources. After all, the expansion on the 
basis of the original is more resource-saving and other re-
sources than the "restarting the stove". Therefore, it has a 
more positive impact on land conservation.

Finally, reasonable control of the plane shape of the 
oil stations. Generally speaking, the good shape of the oil 
stations field has a positive impact on the land area uti-
lization rate and layout effect of the stations, and should 
be combined with the actual rectangular shape as much 
as possible. It is strictly forbidden to choose irregular tri-
angles with narrow space to avoid land use dead angles. 
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Generally speaking, the aspect ratio of the site selection 
of the oil stations is controlled at about 3:1, which is more 
conducive to the utilization of land resources.[5]

3.2 Total Plane Fire Spacing Control
According to the "Fire Prevention Code", for the new A-B 
process equipment and facilities layout, the linear distance 
from the fence of the plant should be controlled at 25m. 
At the same time, the distance between the newly-built 
A-B process facilities and facilities should be controlled 
at 50m. The above-mentioned so-called pitch is a safe 
distance between the land boundary line of the device and 
the facility and the land boundary line of the factory area. 
However, in actual planning and design, it is generally 
encountered that the boundary line of the land on both 
sides of the device and the facility is generally adjacent 
to the site road. For the oil field road, there is generally a 
red line of the road, that is, a boundary line for the road 
land. After the power boundary line of the corresponding 
process device can only overlap with the road boundary 
line or retreat to the road boundary line, it is strictly for-
bidden to cross the road boundary line. The width of the 
road boundary line generally exceeds 60m, that is, the 
distance between the boundary line of the device wall and 
the center line of the road is 30m. If the land boundary 
of the installation and facilities is controlled at 25m, the 
25m empty space in the middle will be wasted. Based on 
this, in the principle of saving land, when the design is 
actually carried out, the distance between the newly built 
facilities and the process equipment and the wall can be 
appropriately reduced, and a good land saving effect can 
be achieved.[6] When the premise is that the red line of 
the road has been determined and it is guaranteed that no 
facilities will be built, the corresponding distance should 
also ensure that the actual pipeline layout and fire protec-
tion requirements are met.

3.3 Plane Spacing Control of Building Layout
The "Fire Prevention Code" have clear regulations on 
the control of the fire prevention plant equipment and the 
plane fire distance of the building, that is, for the facilities 
and equipment such as the oily sewage regulating tank, 
the dirty oil tank, the grease trap containing the combus-
tible gas, the fire prevention distance should be controlled 
at 15m, and all of the above structures belong to the 
same nature, that is, they are all flammable and explosive 
places. Therefore, it is not necessary to set the fireproof 
spacing between structures that are in the same sewage 
treatment and have the same nature. Structures with dif-
ferent properties need to control the fire distance to 15m. 
Therefore, when the safety control of the building plane 
is controlled, the nature of the corresponding structure 

can be understood, and unnecessary fire distance control 
can be constructed, and the purpose of saving land can be 
achieved.

3.4 Reasonable Setting of Roads in the Factory 
Area
The roads in the factory area occupy a large area in the 
general plan design of the oil field station, which gener-
ally accounts for about 30% of the total site area, and the 
potential for saving land is also relatively large. Some 
planners pay too much attention to the "grade" of the road. 
In the design of oil field station roads, large-scale roads 
and large-channel forms are adopted, ignoring the core 
functional requirements of road design. While occupying 
a large amount of land area, but not fully exerting the 
actual road transportation effect, the related construction 
cost has been seriously wasted, which can be described as 
"a thankless task". It has a serious impact on the general 
quality design of the general oil field stations. Therefore, 
in the actual design process, reasonable design should 
be carried out in combination with the type of roads, so 
that it can meet the requirements of actual transportation 
functions and achieve the purpose of saving land, thereby 
effectively reducing design costs and improving design 
economic benefits. Generally speaking, the roads in the 
factory area can be generally divided into three types, 
namely main roads, secondary trunk roads and branch 
roads. In the specific design, the road type should be rea-
sonably determined in combination with the flow of peo-
ple in the factory area, product transportation, etc., to en-
sure that each road design can make the best use of it. In 
particular, attention should be paid to the width design of 
the road. Generally, the width of the main road in a large 
factory area is between 7 and 9 m, and the width of the 
main road in a small factory area should be less than 7 m. 
For the design of main roads used in non-production of-
fice areas, the urban road styles can be used for reference. 
As far as possible, the road width can be built according 
to actual needs, which can effectively save land.[7] For 
the secondary trunk road, it is generally mainly respon-
sible for school fire protection, overhaul, etc. Therefore, 
combined with the actual driving demand for roads for 
fire trucks and maintenance vehicles, the width can be 
controlled at 6 to 7 m, and the small factory area can be 
controlled at 4 to 6 m.

3.5 Arrangement of Flammable Liquid Storage 
Tanks
In the general drawing design of the oil field stations, the 
arrangement of the flammable liquid storage tank group is 
very important. In the actual design, it is necessary to take 
into account the safety of the tank group and ensure that 
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the grounding purpose can be achieved, so strict design is 
required. According to the "Fire Prevention Code", when 
the flammable liquid storage tank group is designed and 
designed, it should not exceed two rows (excluding the 
C-type tank group) for the safety of the tank group, so 
that once the tank group fires, it can make the rescue more 
convenient and more secure. Therefore, in the actual de-
sign of the flammable liquid storage tank group layout, it 
should strictly comply with the requirements of the "Fire 
Prevention Code", which can not only ensure the actual 
fire protection requirements of the tank group, but also 
effectively save the land. In the actual transformation pro-
cess of the flammable liquid storage tank, two flammable 
liquid storage tank group arrangement schemes as shown 
in Figure 1 and Figure 2 can be adopted:

Land use in tank farm

5000m2 5000m2 5000m2

5000m2 5000m2

5000m35000m35000m3

Location of original fire embankment

Fire breakwater

Fire breakw
ater

N

Figure 1. Flammable Liquid Storage Tank Group Ar-
rangement Plan A

Land use in tank farm N

10000m3

Fire breakwater

Fire breakw
ater

Location of original fire embankment

5000m3 5000m3 5000m3

5000m3
10000m3

Figure 2. Flammable Liquid Storage Tank Group Ar-
rangement Plan B

As can be seen from Figure 1 and Figure 2, this ar-
rangement seems to have exceeded the arrangement of 
two rows, but mainly based on the perspective of saving 
land, and this arrangement is based on the original tank 
arrangement, if it belongs to the new tank group layout, 
the layout of the schemes 1 and 2 should be avoided. 

Specifically, Figure 1 and Figure 2 above show the exist-
ing coal-fired tank group of a chemical plant with a total 
volume of 5000m3 and only 4 tanks in the early stage. 
Two tank locations are reserved during the position de-
sign, used for subsequent expansion. In the east, south and 
west directions of the tank group, fire exit passages were 
arranged. On the north side of the tank group, restrictions 
were imposed on the land boundary of the tank group. At 
the request of Party A, it is necessary to increase the jet 
fuel volume by 200003 on the basis of the original tank 
group. Since the aviation coal tank belongs to Class B, it 
can be known from the "Fire Prevention Code" that tanks 
of Class B or above should not be arranged in two rows 
or more. The above Plan A and B seem to violate the re-
quirements, but they are not. From the perspective of tank 
arrangement in Schemes I and II, Scheme 1 added four 
jet fuel tanks, each with a tank capacity of 5000 m3, and 
Option 2 added two jet fuel tanks, each with a capacity of 
10,000 m3. And from the arrangement position, no matter 
which position direction meets the requirements of fire 
protection and storage tank cooling, it does not conflict 
with the specification requirements, and the newly added 
storage tank area is generally large. Based on the existing 
fire dam height and calculating the effective volume of 
the tank group, the above two schemes can also meet the 
requirements in the "Fire Prevention Code", that is, the 
tank volume should be greater than the maximum volume 
of a tank. Based on this, the above two plans can meet the 
actual requirements, and achieve good land-saving effects, 
and do not conflict with the provisions of the "Fire Pre-
vention Code". After further analysis, Plan B was selected 
as the final implementation plan. The reason is that the 
tank layout is not new, but the optimization is carried out 
on the basis of the original tank. If the plot is re-selected 
for construction, on the one hand, it will increase the floor 
space, on the other hand, the corresponding pipeline will 
be further elongated, and other supporting public works 
will increase, and for the north side of the tank group, 
the area where3 tanks can be added (the tank volume is 
5000m3) cannot be fully utilized, thus causing a certain 
waste of land resources.[8]

4. Conclusion
In summary, in the actual design of the oil field station 
yard, the oil field-related site is inflammable and explo-
sive, so it is necessary to strictly follow the fire protec-
tion requirements in the "Fire Prevention Code", and 
at the same time, It is necessary to further integrate the 
land-saving requirements, and it also has a more positive 
impact on the specific design implementation cost reduc-
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tion. However, because the "Fire Prevention Code" have 
a wide range of applications, some of the provisions are 
difficult to match the actual design requirements. There-
fore, it is necessary to analyze the specific problems in 
the actual design, and to have a deep understanding of the 
various elements in the specification, in order to meet the 
safety requirements of the "Fire Prevention Code", and 
to achieve cost savings and land resource conservation in 
order to make the oil field station drawing design more 
scientific and reasonable, compact and beautiful.
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Abstract

The green belt, located on the outskirts of a metropolis, has many characteristics such as good 
location, better landscape environment than urban areas, high availability in an original envi-
ronment, low development costs and large and concentrated open spaces. With the huge pop-
ulation in China, this has led to a shortage of green space per capita and the shortage of rec-
reational space. In view of such conditions, the recreational function of the green belt is very 
important, and can compensate for the shortcomings of tight urban recreation space. However, 
there has always been an important question about the scientific aspects and rationality of 
green belt use and control measures. In this paper, some outcomes of the Chinese green belt 
policy will be introduced. Then, three advantages and two disadvantages will be shown. Final-
ly, reasons analyse and comparisons between China's main cities and cities with a successful 
green belt will be given.
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Spatial Green Belt Development Report in China

Xi Peng*
The University of Sheffield, Sheffield, England, S102TN, UK

1. Introduction  

Since the Chinese Reform and Opening-up Policy in 
the 1980s, the trend has been rapid urbanization in 
China, at a growth of 1171.4 square kilometres of 

urban construction each year.[1] This rapid urbanization has 
caused a series of urban problems such as urban-rural con-
flicts, deteriorating environment, heavy traffic and chaotic 
urban areas. With the rapid development of Chinese cities, 
methods that can relieve the problems have increasingly 
drawn attention. Against this background, some cities and 
regions in China, such as Beijing, Shanghai and the Zhu 
River Delta region, have begun to incorporate construc-
tion of green belts into urban planning programmes and 
urban development management programmes.[2]

Green belt can be traced back to the theory of Garden 

Cities, proposed by Howard in the late 19th century.[3]

It refers to green land or afforestation having a higher 
proportion of land, with a shape or a line formed around 
the city or city area.[4] There are two main objectives for 
the green belt, firstly it is to prevent urban sprawl, which 
is the expansion of low-density, dispersed, and automo-
tive-dependent development into rural land, by ensuring 
the permanent opening of green land. According to The 
Draft National Policy Planning Framework (2011),[5] the 
limitation of urban sprawl has some idealized contribu-
tions to prevent neighbouring towns from being integrat-
ed, to protect rural areas from urban embezzlement and 
to promote urban regeneration by reusing urban land. The 
second aim is that a green belt always has the role of pro-
viding recreation space in urban areas.[6]
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In China, the first city to put the green belt policy into 
use was Beijing. Set out in Beijing's General Planning in 
1958, the thinking of green belt has been practiced in Bei-
jing for nearly half a century.[7] In that planning, the policy 
of a green isolation area was introduced and continued to 
be followed in many future editions of Beijing's General 
Planning document. In recent years, many Chinese cit-
ies, such as Shenzhen, Beijing and Wuhan, have adopted 
green belt management through space control and basic 
ecological control. Furthermore, cities, such as Hangzhou 
and Chengdu, have made great innovations in delineating 
the boundary of urban growth through the green belt poli-
cy.[8]

2. Critical Analysis

2.1 Spatial Development Outcomes in China
Many cities in China, including Beijing, Shanghai, Cheng-
du, Tianjin and Wuhan, have begun to consider restricting 
the rapid expansion of urban space through having a green 
belt and maintaining a compact spatial pattern. However, 
the green belt policy, which comes from Britain, has en-
countered many difficulties in its "localization" process. 
Beijing's first Green Isolation Area was generally consid-
ered to have evolved into an urban construction area like 
the Tokyo green belt[9] and the green belts in Shanghai are 
actually just a few kilometres wide around the Shanghai 
Ring Expressway.[10]

Due to the conflict from the rapid urbanization, the 
control of urban construction land is not enforced, leading 
to a large amount of green belt land having been invaded. 
This is the most prominent problem in the planning and 
construction of Chinese cities' green belts.[11] For instance, 
an area of ​​green land in Zhengzhou, in the city's gener-
al planning for 1995-2010, was 187 square kilometres. 
However, with the pressure of rapid urbanization, the 
2010-2020 Zhengzhou General Planning reduced this 
green land to 91.8 square kilometres. At the same time, 
the urban development land in Zhengzhou has continued 
growing (Table 1).
Table 1. Green land change and urban development land 

change in Zhengzhou

1995-2010 Zhengzhou 
General Planning

2010-2020 Zhengzhou 
General Planning

Green Land 187 km2 189 km2
Urban Devel-
opment Land 91.8 km2 400 km2

Sources: 1995-2010 Zhengzhou General Planning. 2010-2020 
Zhengzhou General Planning

In terms of difficulties in a green belt "localization" 
process, major cities are also exploring new ways for 
green space development. The Beijing government pro-

posed the construction of a second green belt area in 
2013, and the Shanghai government expanded the "green 
belt around the city" to the "urban open space ring". These 
indicate the preliminary exploration of the implementation 
of the green belt policy in local areas.[12] Through changes 
to the "localization" process, the impact of the methods, 
which limit construction activities, such as green belt 
policy and the urban growth boundary policy are more 
directly focussed on the size and structure of cities than 
traditional planning methods, which arrange and guide 
construction activities.

2.2 Advantages 
After the implementation of the green belt policy based 
on a combination of worldwide practices and related re-
search, it has both advantages and disadvantages on Chi-
na's urban planning policies. The main advantages are: 
(1) Significantly reducing the urban development land un-
planned expansion rate and the formation of a reasonable 
urban morphology; 
(2) Providing recreation space around the city and met-
ropolitan areas which makes urban living environments 
more liveable and more sustainable; 
(3) Reducing the impacts of an urban heat island effect, 
storm and flood and other extreme climate changes in ur-
ban areas.

Firstly, a green belt can control the speed of the urban 
sprawl and make the urban morphology more reasonable. 
There are three major urban containment policies: urban 
growth boundaries, urban infrastructure service boundar-
ies, and greenbelts.[13] The rapid expansion of a city has 
become an engine of rapid economic growth in China be-
cause of Chinese Land Finance. However, the over quick 
urban expansion leads to the unsustainability of urban 
development planning in addition to incongruous urban 
morphology.[14] Therefore, the method for resolving the ur-
ban sprawl is very important in rapid urbanization. In the 
Greater London Planning of 1944, Abercrombie proposed 
a green belt for London of 8-15 km wide, with a total area 
of over 2,000 km2, which has a history of being effective 
in achieving its purposes, such as to control urban growth, 
to enhance landscape protection, to improve the landscape 
(Figure 1). The implementation of the green belt policy 
eased the unreasonable expansion of urban development 
land areas in London after World War II.[15] In Beijing, to 
date, the change of land use and reduction of urban sprawl 
reflects the spread of the green belt in controlling the 
city.[16] The green belt is the organic combination of city 
and natural ecology, which can effectively control urban 
over-expansion and promote the sustainable development 
of the city.[17] Therefore, a green belt policy, as a green 
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field open space set up around cities to control their ex-
pansion is the first major advantage effectively mitigating 
a city's uncontrolled sprawl.

Figure 1. Greater London Plan
Sources: 1944 Greater London Plan

Secondly, as with the objectives of setting up green 
belts, providing urban recreation space efficiently is the 
second key advantage of green belts. Torkildsen [18]states 
that with the advent of the leisure era and the develop-
ment of Internet technology, the changes in people's habits 
have expanded the connotation of recreation; increasingly 
urban spaces are beginning to integrate into recreation 
functions thereby making urban recreation space to the 
cities more important. In Berlin, the economic utility of 
the green belt is that it serves as an open space that pre-
serves agricultural and forest landscapes as its original 
landscape features and provides space for recreation in the 
rural areas surrounding the city and metropolitan area [19]. 
In china, the recreation space has been in a disadvanta-
geous position in the urban space competition with other 
industries, resulting in a significant convergence of the 
leisure and recreation space in the metropolis. Green belt 
policy can solve the contradiction between the supply and 
demand of urban recreation space efficiently, which is the 
second significant advantage of a green belt policy.

Thirdly, green belts can maintain urban ecological 
stability. With the rapid development of urban scale and 
the rapid expansion of urban populations, the urban heat 
island effect, caused by the drastic changes of urban un-
derlying surface structures and the rapid increase of an-
thropogenic heat emission in cities, has gradually become 
a key factor impacting on urban living environments and 
residents' health.[20] Therefore, it is very important to be 

able to alleviate the ecological changes in cities and sta-
bilize the urban ecological balance. Amati [9] states that 
the green belt policy in Paris reduces its urban heat island 
effects, storms and floods on urban centres through the 
protection of open space and changing the ecological en-
vironment in urban areas, which is always an evaluation 
of the urban environment. Furthermore, the Paris green 
belt reduces the spread of central areas to reduce the to-
tal resident commuting volume and finally reduces the 
burning of fossil fuels, which reduces man-made damage 
to the urban environment. As the green belt can improve 
the urban environment, the advantages of the greenbelt in 
improving the ecological environment in urban areas are 
obvious, given that environmental problems have become 
increasingly serious.

2.3 Disadvantages
Firstly, the most serious disadvantage of green belt is gen-
erally the "leapfrog" land use structure, which is defined 
as a low-density urban sprawl with intermittent faults and 
disorganized features.[21] Due to the authority and perma-
nence of the green belt policy, it is extremely difficult for 
construction within the green belt area, especially residen-
tial construction.[22] However, with the continuing devel-
opment of cities, the number and quality of existing res-
idential buildings cannot meet the growth of the Chinese 
urban population and variation of family structures[23]. 
Daniel et al. [24] states that although more residential land 
development is needed, the extent of the urban area is 
limited by the presence of the green belt. Developers are 
more focused on agricultural land outside the green belt, 
resulting in a "leapfrog" land development model, which 
will lead to land-use confusion in the marginal areas and 
the occupation of agricultural land.

In addition, when the green belt has become an obstacle 
between the centre of the city and the fringe, it will inevi-
tably bring increased, unnecessary transportation costs.[25] 
There is more land needed for traffic construction within 
a green belt, which causes the green belt to be gradually 
cut and fragmented. Additionally, this not only hinders the 
traffic, but also damages the integrity and stability of the 
green belt. Therefore, the disadvantages come from the 
misuse of green belt policy leading to "leapfrog" land use 
structures, which then leads to an increase in urban com-
muting and infrastructure construction, and causes disor-
der of the urban land use structure.

3. Reasons and Lessons
In the context of China's rapid urbanization, urban plan-
ners have tried to incorporate the construction of the green 
belt into urban planning and urban development man-
agement. Several decades of green belt construction in 
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China have seen some achievements. For instance, part of 
the expected results has been achieved in Beijing's green 
belt and the green belt in Guangzhou, but these have not 
completely reached the goals or expectations. However, 
in reality, the urban green belt areas in China are most-
ly formed under the double structure of urban and rural 
areas. In these areas, there are a large number of natural 
villages and plots of land. Furthermore, there are many 
serious contradictions, which make the green belt policy 
in China unsuccessful between the trend of continuous 
urban development land sprawl and the original intention 
of green belt restoration and ecological environment res-
toration.

The first reason for these contradictions is that the 
green belt institutional system is incomplete. Although the 
demand for green belt construction in Chinese cities has 
risen rapidly in recent years, due to the lack of theoretical 
guidance, a systematic approach has never been formed. 
In comparison with the United Kingdom, where the 1947 
Urban and Rural Planning Law of the United Kingdom 
explicitly proposed the Green Belt Policy and in 1988, the 
British Environment Ministry released Planning Policy 
Guidance Note 2: Green Belts, to fully illustrate the legal 
nature and status of the Green Belt Policy in the UK.[26] 
However, in China, the ordinances are set too rigidly, 
resulting in poor compatibility in the process of construc-
tion. Apart from that, there has been a serious lack of 
public participation and a significant departure from the 
original intention of construction. The Chinese green belt 
policy is based on local regulations. The discrepancy of 
the policy system is an important reason that has led to the 
differences in the performance of the Green Belt policies 
between China and the United Kingdom.

The second reason is the unfair land system in rapid 
urbanisation. In China, unequal opportunities for state-
owned land and collective land to enter the market have 
left a huge space for rent-seeking, which has led to the 
repeated banning of enclosure.[27] At the same time, China 
is experiencing rapid urbanization and is inevitably fac-
ing the multiple needs of economy, population and space 
growth. As the green belt limits the supply of land, it leads 
to an increase in land and housing prices, which will pro-
duce many social conflicts because of the unfair land sys-
tem. When compared with a developed country, such as 
the UK, which completed urbanization as early as 1911, 
the different national conditions mean China has more 
problems in promoting a green belt policy and these needs 
to be resolved. 

These two reasons represent China's unsuccessful 
green belt policy, indicating that the green belt policy has 
its limitations. Achieving the dual goal of protecting the 

ecological environment, restraining the spread of cities 
and promoting economic and social development proba-
bly cannot be realized only through the construction of the 
green belt. 

4. Conclusion
In summary, a green belt policy is a method to ease urban 
sprawl and add urban recreation space. The green belt has 
some advantages, such as its efficiency in inhibiting the 
spread of the city, improvement of recreation space and 
maintaining urban ecology systems. However, the Chinese 
green belt has not had a great success largely due to the 
institution system and land system in China's rapid urban-
ization.
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Abstract

Based on the analysis of construction project safety risk and its 
preventive measures, it is first necessary to clarify the safety risks 
and existing problems of construction project supervision and 
to formulate effective construction procedures. It is necessary to 
check the production safety of the construction unit, strengthen 
the company's own safety production management, and reason-
ably control the risk to familiarize with the construction drawings, 
and make a special construction plan for the work of the bottom 
line. Finally, an effective solution is drawn to comprehensively 
expound the importance of construction project construction safe-
ty risk and its preventive measures.
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1. Introduction

In the continuous development of China's social econ-
omy, in the era of big data, people have raised the 
quality requirements for the quality of construction 

projects, and they have also received extensive attention 
from the society. There are security risks in the construc-
tion project during the construction of the construction 
projects. Therefore, the relevant personnel should compre-
hensively analyze the construction personnel and life and 
property in light of the actual conditions of the construc-
tion, and maximize the strengthening and improvement of 
construction safety risk management. As long as the safe-
ty management is caught, the construction safety accident 
can be reduced. In the process of building construction, 
the risks in the construction should be evaluated and ef-
fective measures should be taken to solve the problem, so 
that the construction can be completed smoothly.[1]

Project Cases:
It is considered that the construction process of the con-
struction project is very complicated, and the construction 
scale is relatively large, which brings certain difficulties 
to the project safety production management work. There-
fore, it is inevitable that there are hidden dangers of safe 
production, and may even lead to safety accidents.

In a certain year, urban subway construction, because 
the corresponding support safety precautions were not car-
ried out during the excavation of the foundation pits, the 
main reason was that the duties of the safety supervision 
personnel were not fulfilled, and the safety hazards were 
not discovered in time, which was affected by geological 
problems and precipitation problems, causing collapse 
accidents. . It will have a serious impact on the later con-
struction. From the process of construction of this project, 
if the safety is not done, it will seriously affect the con-



104

Frontiers Research of Architecture and Engineering | Volume 01 | Issue 04 | October 2018

     Distributed under creative commons license 4.0	       DOI: https://doi.org/10.30564/frae.v1i4.248

struction of the project, which will not only threaten the 
safety of the construction personnel, but also threaten the 
national economic development.

In the dumping platform of the atrium of the west 
building of a certain LED lighting and lighting exhibition 
center in a certain city, four people fell on the platform, 
and the hospital died after being rescued. After the inci-
dent occurred, the detailed investigation was carried out. 
The main reason was the 8th floor overhanging unloading 
platform of the accident project. The cantilever beam an-
choring did not meet the requirements. After the loading 
platform was loaded, the cable fell off and the platform 
rolled over. 

In a certain city, the construction of the construction 
site was neglected by safety regulations. A migrant worker 
fell from the third floor due to the fracture of the scaffold-
ing. The doctor who was treated urgently confirmed that 
the migrant worker had died on the spot. It is understood 
that the deceased did not wear a safety rope and did not 
wear a helmet when working.[2]

2. The Importance of Safety Supervision for 
Engineering Project Construction
In the process of building construction, the basic content 
of supervision work is mainly to prevent the occurrence of 
safety accidents. In the management, construction safety 
should be taken seriously to avoid the occurrence of safety 
accidents and affect the building. Before safe production, 
comprehensive management should be carried out, which 
is also the most important means of production. The main 
purpose of engineering safety supervision is to ensure 
the quality of construction and build a safe construction 
environment. During the construction, the management 
personnel should fully mobilize the enthusiasm of the 
personnel, and also regularly cultivate safety awareness 
for the construction personnel. If the construction workers 
work in an unsafe environment for a long time, they will 
have greater psychological pressure and the spirit is in a 
state of tension. If this is difficult, the staff will not be able 
to work with peace of mind and lack of interest in work. 
It also affects the quality of construction. This proves that 
a safe construction environment should be built for the 
construction workers to improve the construction efficien-
cy and to complete the work on time, thus promoting the 
economic development of China's construction enterprises.

3. Construction Project Supervision Safety 
Risks

3.1 Policy Risk
Policy risk usually means that the relevant policies of the 
construction project have changed, which has a serious 

impact on the construction progress and quality, and at the 
same time it is an investment in economic loss. Therefore, 
before the bidding for construction projects, the contractor 
should conduct a careful study and analysis of the project 
materials and be able to grasp the overall information of 
the project. Relevant staff should analyze the policies and 
forms of the localities and take effective measures in time 
to avoid serious consequences for the construction project.

3.2 Natural Risk
Construction projects will also be affected by environ-
mental factors. However, for natural risks, it is not an ir-
resistible event that human beings cannot change because 
of the will of human beings and human beings cannot 
prevent natural risks. Therefore, relevant managers should 
adopt economic measures to compensate for the impact of 
risks. At the same time, because construction work is ba-
sically open-air construction work, it is easily affected by 
natural conditions. For example, in the case of relatively 
high temperatures, construction workers may experience 
problems such as heat stroke. Therefore, in the construc-
tion work, it is necessary to analyze the risks faced and 
take corresponding measures to prevent them.

3.3 Operating Management Risk
In the process of construction engineering management, it 
will also be affected by many factors, which are mainly in 
risk management. In the process of business management, 
in the face of different risks, relevant management person-
nel should conduct detailed analysis in combination with 
the main problems of the factors. Therefore, the operation 
and management of construction enterprises not only 
involves bidding, production and construction, etc. There-
fore, there are great risks in operation and management.

3.4 Economic Risk
Compared with policy risks, economic risks are found 
to be very different. Economic risks are not like political 
risks, and can be calculated by calculating data. Therefore, 
the relevant staff should do a good job in information col-
lection and research, and take effective measures for the 
predicted risks, so as to achieve the purpose of reducing 
risks. However, for economic risks, companies should 
have a detailed understanding and mastery of building 
materials and markets, and adjust their procurement 
strategies according to information adjustments. When 
enterprises face economic risks, enterprises can adopt risk 
dispersion and transfer methods to reduce economic risks.[3]

3.5 Contract Risk
The contract for the project is mainly the legal document 
for the management of the project. At the same time, it is 
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also important evidence in project management. There-
fore, the manager of the project must raise the awareness 
of risk. In the process of drafting the contract, each article 
of the contract must be analyzed and studied in detail to 
avoid large impacts due to small mistakes. Effectively an-
alyze risk and ultimately reduce risk.[4]

3.6 Construction Technology Risk
In the process of construction enterprise development, the 
construction technology risk mainly comes from the man-
agement level and construction quality. The engineering 
design plan of the construction project is mainly imple-
mented after the relevant personnel determine it. The con-
struction enterprise should pay attention to the change of 
the construction plan, adjust the construction plan in time, 
find out the problems in the construction, and effectively 
reduce the occurrence of construction risks. At the same 
time, the construction unit should also pay attention to the 
problem of the claim, evaluate the construction technolo-
gy in time, and formulate a reasonable construction plan 
to ensure smooth progress.

4. The Main Causes of Construction Project 
Safety Risks

4.1 The Restriction of Construction Environment
In the construction industry, because construction and the 
main body cannot be transferred and divided, the con-
struction of workers is usually carried out in the open air. 
In the process of building construction, there will be some 
constraints, including natural conditions such as high-alti-
tude operations, high winds and precipitation. In this com-
plicated and relatively difficult construction situation, the 
construction quality and progress will be affected. There-
fore, the relevant management personnel should operate in 
accordance with the actual conditions of the construction. 
Because the geology is different, the construction method 
is different. It is necessary to ensure the consistency of 
the appearance and design of the construction building. 
If they are inconsistent, it will directly cause construction 
safety risks.

4.2 The Construction Projects Are Highly Pro-
cessable
In the construction project, a perfect communication plat-
form should be established to promote mutual cooperation 
and assistance between various departments, so as to en-
sure the progress and quality of the construction project. 
There will be frequent movements of personnel on the 
construction site, and the personnel work will be out of 
order, once it appears in management. Such problems can 
have serious consequences. In the construction project, 

because personnel are required to unload and dispose of 
equipment and materials, it is easy for personnel to en-
counter danger during the process of walking. There are 
also some personnel who work in more dangerous places. 
For example, cranes in aerial work, within the specified 
range, there will be some other staff, in case the hook 
items fall will have serious consequences. Therefore, there 
is no effective communication between the staff, and it is 
not possible to effectively match the equipment reason-
ably, which will affect the occurrence of security risks to a 
certain extent.[5]

4.3 The Quality of Construction Workers is Not 
High
In the process of building construction, there are still 
many workers who are under the subcontractor's package 
team. The construction unit adopts this method, which can 
reduce the construction cost of the enterprise. It is precise-
ly because of the quality of the construction workers that 
the quality of the project and the safety of the project have 
a great impact. Some enterprises will also use migrant 
workers to participate in the construction of the project. 
The migrant workers not only have no professional skills, 
but the comprehensive quality is not high, which has an 
impact on the quality of the construction of the project. It 
also poses a threat to the safety of the construction work-
ers on the construction site. This shows that enterprises 
have not effectively implemented safety education and 
paid attention to the production process.

5. The Preparation Work for Construction 
Projects

5.1 Check the Production Safety of the Construc-
tion Units
Before the construction of the building, the relevant per-
sonnel carefully check the production safety of the con-
struction unit. The main check content is the rules and 
regulations of the construction unit's equipment, construc-
tion technology and management system. The construc-
tion unit in the production process, as long as it meets 
the production conditions. Relevant standards can ensure 
the safety of construction workers and reduce the risk of 
property damage. At present, China needs to establish a 
sound safety production system and prohibit contracting 
projects. Therefore, in the supervision project, it is neces-
sary to carry out real-name certification. At the same time, 
it is also necessary to examine the safety of the completed 
projects, regular maintenance and inspection.[6]

5.2 Formulate Special Construction Plans
In the process of building construction, it will be affected 
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by internal and external factors, such as deep foundation 
pit engineering and formwork engineering. To ensure 
production safety, effective protective measures must be 
taken. On this basis, the relevant staff must combine the 
actual characteristics of the project construction and adopt 
the construction plan. The supervision department should 
focus on the safety production technology, and on the 
basis of safety production, reduce the danger of construc-
tion. Strictly review and unify the construction data and 
plans to avoid mistakes, which will affect the construction 
quality.

5.3 Be Familiar with Construction Drawings, and 
Do a Good Job of Handover
In the early stage of construction, the designer should 
design according to the actual situation of the construc-
tion. The chief management engineer should establish 
a design team that can familiarize with the analysis and 
analysis of drawings, and identify construction safety 
issues, take effective solutions to the problems, and 
develop feasible construction plans. At the same time, 
the construction unit should actively participate in the 
construction of key projects such as new materials, new 
equipment and new technologies used in construction. 
It is recommended that the designer ensure the safety of 
the construction personnel and prevent safety during the 
design process.[7]

6. Safety Risks and Preventive Measures for 
Construction Supervision of Construction 
Projects

6.1 Strengthen the Enterprises' Own Safety Pro-
duction Management and Rational Control of 
Risks
In order to solve the problems of the supervision indus-
try, the construction market should be planned, but each 
enterprise should further optimize and improve the inter-
nal management system to consolidate the competitive 
position of the establishment of the market. First of all, 
the responsibility system for production safety is the main 
core of enterprise safety production. Only in the process 
of continuous development and improvement of relevant 
rules and regulations, enterprises can achieve safe pro-
duction. In the process of development, the construction 
engineering construction laws and regulations are mainly 
used as the basis of enterprise standards. The relevant staff 
should prepare a complete set of project safety supervision 
responsibility system for the supervision enterprise. The 
state requires the supervision of the company's responsi-
bilities, should undertake all the supervision safety duties, 
mainly through the establishment of the responsibility 

system, effectively implement each management project, 
each staff member should bear the responsibility for safe-
ty production management.

6.2 Pay Attention to Construction Projects and 
Establish Insurance Work
In the face of serious safety establishment risks, the su-
pervision unit should take double effective measures to 
avoid and transfer risks, and at the same time establish 
and improve the insurance system. At this stage, the risk 
awareness of the supervision unit has been continuously 
strengthened. The key work of strengthening risk manage-
ment awareness and establishing risk management mecha-
nism is the insurance system for safety supervision.

6.3 Control the Safety Management of Hazard 
Sources
In order to improve the safety management level of dan-
gerous sources, relevant staff should identify and evaluate 
the construction phenomenon. According to the basic con-
tent of the construction safety management regulations, 
it is necessary to formulate safety hazard source manage-
ment standards at the construction site in combination 
with the actual conditions of the project, and construct a 
site construction hazard source management system and 
emergency response speed. At the same time, different 
safety control measures can be formulated according to 
different hazards. There are certain gaps in the geograph-
ical and construction conditions involved in different 
projects. Construction related personnel should determine 
the major hazards and hidden dangers of safety accidents. 
After systematic analysis, finalize effective measures to 
prevent and control risks.

6.4 Conduct Strict Supervision Measures Imple-
mentation Procedures
Construction enterprises should improve the internal 
supervision system, clarify the safety management objec-
tives, and implement the safety management responsibili-
ty to each worker. If there is a safety accident at the scene, 
they are directly responsible. It is good for construction 
enterprises to establish a supervision team to stipulate 
practice to carry out safety supervision on the construction 
site. For some construction units without relevant regu-
lations, they must be investigated for legal responsibility 
and arouse severe punishment. In the process of safety 
supervision of construction engineering, managers should 
carry out maintenance and inspection of daily phenomena. 
In the inspection work, if there are some illegal phenom-
ena or safety hazards, they should be strictly handled in 
accordance with the relevant supervision procedures. 
Therefore, the construction party should be notified in a 
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timely manner, combined with measures to carry out rec-
tification, and then written notices and instructions should 
be issued. Therefore, we must ensure the timeliness of the 
construction documents. After the notice, if the construc-
tion personnel have not taken measures to carry out the 
rectification, the establishment personnel should organize 
the construction unit in time, the construction unit, etc. 
to hold the special supervision meeting, etc. After that, it 
is emphasized in combination with relevant regulations. 
If the construction party does not carry out rectification, 
or refuses to rectify, if the construction party is required 
to stop work under severe circumstances, the supervision 
engineer should report to the superior.[8]

7. Conclusion
In summary, China's national economy is developing at a 
relatively fast pace. The development of the construction 
industry is the main pillar of production and lays a good 
foundation for China's economic development. Among 
them, in the construction industry, supervision work is 
very important. In the whole construction process, each 
construction link should be carefully and carefully treat-
ed. In combination with the low quality of construction 
workers, the Highly Processable construction, and the Re-
striction of the construction environment, comprehensive-
ly analyze the countermeasures and effectively improve 
the construction quality. While ensuring the safety of 
construction workers, it is also necessary to improve the 
economic benefits of construction, which will ensure the 
smooth completion of construction projects.
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Abstract

With the rapid development of China's urban construction, the acceleration of 
urbanization and the rapid expansion of population, the effective development 
and utilization of urban underground space have attracted great attention. There-
fore, it is inevitable to study the comprehensive technology of deep underground 
engineering, and the research results will play an important guiding role in the 
design and construction of middle and shallow space of underground engineer-
ing in the future. This paper analyzes several common construction techniques 
and methods in the current construction process of urban underground engineer-
ing, summarizes the main construction methods of underground engineering, 
forecasts the development of urban underground engineering construction, and 
analyzes the safety risks of urban underground engineering construction.
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1. Development Trend of Urban Underground 
Engineering

There is a popular view internationally that "the 
19th century is the century of roads and Bridges, 
the 20th century is the century of tall buildings, 

and the 21st century is the century of underground space".
[1] Since the middle of the 20th century, with the accelera-
tion of urbanization in the world, urban land has become 
increasingly scarce, and the problems of backward infra-
structure and environmental deterioration have become 
increasingly prominent. In order to solve these problems, 
some developed countries in the world began to use the 

underground space of cities. The European and American 
countries and Japan were the first to develop and utilize 
underground space. Among them, European countries 
have made good use of underground space, which greatly 
alleviates the shortage of urban land through extensive 
construction of subway, underground shopping malls, 
underground warehouses and underground comprehen-
sive service areas. After entering the 21st century, with 
the acceleration of China's urbanization process and the 
rapid economic development, Chinese cities are carrying 
out large-scale underground space construction (such as 
subway, underground shopping mall, underground ga-
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rage, and underground reservoir). The utilization of urban 
underground space will also develop from the current 
shallow space to the middle and shallow space (30 m be-
low the surface). The complex theory and key technology 
of underground engineering construction involved in the 
development of underground space in deep cities in China 
are still lack of in-depth and systematic research. There-
fore, it is inevitable to carry out comprehensive technical 
research on ultra-deep and complex underground engi-
neering, and its research results will play an important 
guiding role in the design and construction of underground 
engineering in middle and shallow space in the future.

The construction of urban underground engineering 
is carried out inside the underground rock and soil body. 
Therefore, its construction is very different from the 
construction of ground buildings. The construction of 
underground engineering mainly has the following char-
acteristics: (1) it is greatly influenced by the engineering 
geological and hydrogeological conditions; (2) poor work-
ing conditions, narrow working face and poor working 
environment; (3) underground excavation has little impact 
on the ground, but it may lead to ground subsidence when 
buried in a shallow place; (4) large amount of waste soil 
and gravel should be properly treated. The mechanical 
deformation, construction conditions and technical diffi-
culty of the tunnel and underground engineering are quite 
different from the surface structure. Generally speaking, 
its risk and risk are higher than the surface structure.[2]

2. Main Construction Techniques of Under-
ground Engineering
The key to the success or failure of urban underground 
engineering is the construction problem. The selection of 
construction method should be determined by technical 
and economic comparison according to the factors such as 
the nature of the project, scale, conditions of soil and rock 
strata, environmental conditions, construction equipment 
and time limit. The construction method should be safe 
and applicable, technically feasible and economically rea-
sonable. China has made great progress in the construction 
technology and method of underground engineering, and 
has successively adopted the research and application of 
construction technology methods such as open excavation 
method, reverse method, underground excavation method, 
caisson method, shield construction method, pipe jacking 
method and submerged pipe method, some of which have 
reached the international advanced level.[3]

2.1 Excavation Method
Open excavation method, also known as foundation pit 
excavation technology, has the advantages of simple con-
struction, safety, speed and economy, and its disadvantag-

es are mainly greater impact on the surrounding environ-
ment. Open excavation method is suitable for open ground 
and better underground geological conditions. The open 
excavation method is mainly used in the engineering prac-
tice of a large number of deep foundation pit projects, and 
has formed a complete variety of foundation pit enclosure 
excavation technology.[4]

2.2 Reverse Method
The reverse method is based on the underground structure 
itself as the wall, and also as the supporting system, which 
is the construction method of digging and constructing 
the underground structure system step by step from top to 
bottom. Because it works in reverse with the traditional 
sequence construction method of first supporting and then 
digging, it is called reverse operation. The principle of re-
verse action is supported by the structural noumenon (floor 
system), whose stiffness is quite large, which also reduces 
the overall deformation of the supporting structure, show-
ing obvious advantages. Reverse action needs to set up 
temporary column and column pile first, want to increase 
a few expenses, and in each stage of concrete casting, cast 
first and cast after working procedure, its junction brings 
inconvenience to construction.

2.3 Concealed Excavation Method
Underground excavation construction technology is un-
der the surface of the construction, the advantages of life 
without interference, but the technical requirements and 
high cost. There are three kinds of working methods: new 
Austria method, shallow excavation method and pipe cur-
tain method.[5]

2.3.1 New Austrian Tunnelling Method

New Austrian Tunnelling Method is a kind of tunnel de-
sign and construction method, which is designed to make 
surrounding rock form a hollow tubular support ring 
structure.

2.3.2 Shallow Excavation Method

Shallow buried and dark excavation is a method of under-
ground excavation for various types of underground cav-
erns near the surface of soft soil layer, which is based on 
strengthening and treatment of weak stratum and adopts 
sufficiently rigid composite lining (composed of initial 
support, secondary lining and intermediate waterproof 
layer) as the basic supporting structure.

2.3.3 Pipe Curtain Method

The pipe curtain method is based on the single pipe jack-
ing, and each single pipe is connected by the lock port to 
form a pipe row on the side of the steel pipe, and grouted 
between the lock ports to form a sealed stop pipe curtain, 
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which is then reinforced to the soil in the pipe curtain, and 
finally excavated and supported inside the pipe until the 
pipe segment is through and then poured the structure.

2.4 Open Caisson Method
Caisson sinking method, also known as caisson sinking 
method, is a special construction method for constructing 
vertical shaft in unstable water-bearing stratum. When a 
shaft is dug into a shaft by unsteady water-bearing stra-
tum, a section of shaft is prepared on the designed shaft 
position. The shaft has a blade foot at the lower end.

2.5 Shield Method
Shield tunnel construction method refers to the method 
of building tunnel without disturbing surrounding rock 
by using shield machine to control the excavating surface 
and surrounding rock at the same time without collapse 
and instability, and carrying out tunnel excavation at the 
same time. Shield is widely applicable. Tunneling allows 
the construction of underground structures below the lon-
gitudinal length, with shallow overburden, which will not 
cause surface fracture or large subsidence in unstable stra-
tum and ground water bearing stratum. It can be used in 
very loose soil or high pressure and strong stratum, such 
as soft and plastic stratum or flowing stratum, and also 
realized effective application in temporarily stable stra-
tum, playing the role of top protection. Therefore, shield 
construction method has a broad application range and 
prospect.

2.6 Pipe Jacking Method
The pipe jacking method is to use hydraulic jacks or 
equipment with jacking and traction function. The pipe 
jacking working well is used as the pressure wall. While 
the stratum is excavated, prefabricated underground pipes 
(or tunnels) are pushed forward in sections along the 
design route together to the destination. It is a kind of un-
derground construction method for tunnel or underground 
pipeline crossing various obstructions such as railway, 
road, river or building.

2.7 Immersed Tube Method
The submerged pipe method is also called precast pipe 
section sinking method, that is, the reinforced concrete 
structure is preloaded in the dock, and the water is dis-
charged to float and then buried to the designed position 
to build the underwater project. This method is easy to 
guarantee the quality of tunnel construction, low project 
cost, short construction period in the tunnel site, good op-
erating conditions, safe construction, wide range of water 
depth, free choice of section shape and size, section space 
can be fully utilized, but the drawback is high technical 
requirements.

3. Technical Prospect of Urban Underground 
Engineering Construction
The effective utilization of underground space will be a 
new land resource to benefit mankind. As domestic rapid 
advance of urbanization, land resources quickly reduce 
bring to people's life followed by a series of problems, 
while the development of urban underground space can ef-
fectively alleviate the urban traffic problems, improve the 
city's comprehensive disaster prevention ability, improv-
ing urban environment on the ground, so the reasonable 
development and utilization of urban underground space 
has become the inevitable trend of city development, it 
also bring huge development opportunities for geotechni-
cal engineers.

The construction technology of urban underground rail-
way is the main direction of the future development of ur-
ban underground engineering in China. The construction 
method of tunnel and station should be chosen according 
to local conditions to shorten the construction period, save 
investment and double the result with half the effort. We 
should focus on developing new construction methods, 
construction equipment and construction techniques suit-
able for China's national conditions in the 21st century, 
which will accelerate the construction speed of China's 
subway project and effectively improve the development 
of China's urban underground transportation.

4. Safety Risk Analysis of Underground Engi-
neering Construction
Underground engineering construction is characterized by 
large investment, high complexity, strong concealment, 
long construction period and uncertainty of surrounding 
environment.[6] Therefore, in the process of concrete con-
struction, there are a lot of risk factors, especially some 
risk factors, it is not easy to be found lurking in the pro-
cess of project construction and combined with the current 
underground engineering construction safety risk manage-
ment system in our country is not perfect enough, related 
engineering safety management standard is not perfect, 
increased the occurrence of safety accidents in under-
ground engineering, to the modern society economy and 
environment have brought many bad effects. And accord-
ing to the specific condition of underground engineering 
construction, build a set of scientific, rational and feasible 
security risk management system, effectively for the un-
derground engineering construction is the whole process 
of risk management, advance the security risks existing in 
the construction process of science assessment, not only 
can radically enhance the construction management de-
partment of risk management consciousness and ability, 
still can greatly reduce the occurrence of safety accidents 
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in the process of underground project construction, ensure 
the safety of underground engineering construction.

4.1 The Safety Risk Management System Is Not 
Sound
In the underground engineering construction safety risk 
management, while also issued a series of our country has 
a guidance document, but the safety risk management in 
the underground engineering construction, never build a 
relatively perfect system of laws and regulations, to the 
status of the risk management of project construction and 
the importance of accurate positioning, lead to under-
ground engineering construction safety risk management 
also temporarily in a state of disorder, the management of 
content and process didn't have a set of standards as the 
basis, lead to underground engineering construction safety 
risk management is difficult to obtain the ideal effect.[7]

4.2 The Safety Risk Management Is Underfunded
Due to budget, at the early stages of the underground 
project construction will be no risk of construction safety 
management costs money and use the standard for clear 
rules, causes responsible for the construction contractor in 
order to increase their own economic interests, and reduce 
the investment in capital construction safety risk manage-
ment, lead to a serious shortage of funds in security risk 
management, a lot of security risk management work are 
not normal, for the construction of the underground engi-
neering is buried under the great potential safety hazard.

4.3 The Project Monitoring Is Not In Place
Monitoring quality of construction projects is an import-
ant risk avoidance strategy, a lot of practice shows that 
if you can further enhance the quality of the engineering 
monitoring, and can be scientific and reasonable to eval-
uate the safety of the engineering construction risk, can 
effectively improve the safety of underground engineer-
ing construction, can effectively reduce the incidence of 
security risks. However, as far as the current construction 
situation is concerned, in most underground engineering 
construction, there is no set of effective standards for the 
project monitoring market, which has a great impact on 
the effectiveness and accuracy of the project monitoring 
data and cannot provide scientific and accurate data infor-
mation for the implementation of safety risk management.

5. Construction Method of Safety Risk Man-
agement System for Urban Underground 
Engineering Construction

5.1 Establish a More Complete Safety Risk Man-
agement Plan
In charge of underground engineering construction unit 

must develop a set of feasible safety risk management 
plan, through the risk management plan to improve the 
safety of construction personnel management conscious-
ness, and referring to the management plan as a key com-
ponent part of the underground engineering construction, 
it can not only contribute to the safety of the relevant 
personnel to make the right risk management decision, 
also can effectively reduce the incidence rate of construc-
tion safety accidents, ensure the life property safety of the 
construction personnel and related businesses. Therefore, 
the units in charge of underground engineering construc-
tion must strictly implement the safety risk management 
plan standards, and timely adjust and revise the specifi-
cations that may constitute safety hazards. In an actual 
underground engineering construction, the comprehensive 
safety risk management of the risk analysis and evalua-
tion, timely find the source of risk and risk existing in the 
construction process, according to the degree of risk, the 
risk may cause safety accident, the consequences of safety 
accident happens to build a complete monitoring system, 
in a timely manner according to the relevant contents in 
monitoring system using scientific and reasonable preven-
tion and treatment measures, avoid and reduce the safety 
risk.

5.2 Improve Relevant Laws and Regulations on 
Safety Risk Management of Underground Con-
struction
In underground engineering construction safety risk man-
agement work, the construction unit should strengthen, 
the ministry of railways and ministry of construction, 
the ministry of communications and the cooperation be-
tween other departments, formulate a set of relatively 
complete specifications and standards, to guide the safety 
risk management work smoothly, and risk management 
of construction safety in the standard specification of 
cost budget, determine the safety risk management in the 
position and the importance in underground engineering 
construction, strictly funds audit supervision, to ensure the 
maintenance funds can be fully applied to the safety risk 
management.

6. Conclusion
The construction of underground engineering in China 
should constantly develop existing technologies, study the 
technologies that are being applied abroad, introduce and 
absorb them into their own technology in combination 
with the national conditions, and catch up with the inter-
national advanced level through efforts. At the same time, 
the development of underground engineering construction 
technology is bound to have a greater impact on the de-
velopment of urban construction technology in China and 
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make due contributions to the utilization and development 
of underground space in the 21st century.[8]
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Abstract

In recent years, China's social economy has continued to develop. While pay-
ing attention to the pursuit of the economy, people are paying more and more 
attention to the pursuit of quality of life. China has vast territory and abundant 
resources, forest resources are particularly rich, in order to make full use of 
forest resources and regulate the use and protection of forests, China has pro-
moted the development of forestry by deepening the construction and reform 
of state-owned forest farms, and using forest resources to obtain benefits to 
meet people's living needs. This paper explores the necessity and advantages 
of building a forest town by analyzing the reform and development situation 
of state-owned forest farms.
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1. Introduction

The forest town is a special form of a characteristic 
town. It is to strengthen the construction of green 
homes by utilizing forest resources, and to create a 

harmonious, beautiful and livable ecological environment 
for the purpose of beautifying the environment and bene-
fiting mankind. This is consistent with the goal and path of 
building state-owned forest farms and to a certain extent has 
driven the use and development of forest resources and pro-
moted the process of ecological civilization construction. 
But regarding the relationship between the construction 
of forest towns and the reform and development of state-
owned forest farms, there are still many problems, which 
need to be further improved and solved, so as to effectively 
coordinate the relationship between the two and better play 
their role in the sustainable development of society.

2. The Cognition of Forest Towns
The forest town refers to the suitable location of the field, 
site and work area of the state-owned forest farm with rich 
forest resources and good ecological environment, and the 
forestry bureau of the state-owned forest area. The em-
phasis is placed on the use of old site worksites and field 
houses, through scientific planning and design, rational 
layout, complete reception facilities, complete infrastruc-
ture and perfect service functions. With the main features 
of providing forest tourism, leisure vacation, sports and 
other ecological products and ecological services, it inte-
grates the innovation and development platform of indus-
try, culture, and tourism and community functions. It is a 
special characteristic town, which is a functional commu-
nity combining four kinds of production, city, people and 
literature to meet people's production and life needs.[1]
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2.1 Rich Resources
In the process of building a forest town, we must make 
full use of the forest's own resources and give full play 
to the role of forest resources to build a characteristic 
forest community environment. The biggest features and 
advantages of the forest are green, green hills, woods, 
and grass, giving people a sense of self-cultivation and a 
happy mood. Therefore, when building a forest town, we 
must use green as the background to develop green indus-
tries, such as forest leisure and production, and rely on 
the beautiful environment of the forest to bring people a 
leisurely and lingering mood.

2.2 Combine Forest with Production
When developing forest towns, we can make full use of 
abundant forest resources for production and construc-
tion, promote green production, and rely on the eco-
logical environment for ecological tourism and tourism 
activities, thus promoting local cultural and economic 
exchanges. Finally, promote the further development of 
forest towns and economic growth.[2] For example, car-
rying out forest original catering, operating tourism and 
tourism industries, or operating forest specialty products, 
etc., make full use of the forest ecological environment 
to carry out ecological industry construction, thereby 
promoting the effective integration of forest and living 
production, and exerting the important value of forest re-
sources.

2.3 The Openness of Forest Towns
When building a forest town, we must adhere to the 
principle of opening up to the outside world, strengthen 
the exchange of life between the town and the outside 
world, and must not stagnate development. The forest 
resources should be rationally used and configured, and 
resources and products should be continuously shared and 
exchanged, and some public cultural activities should be 
held to strengthen the exchanges between the town and 
the outside world, and to carry out cultural exchanges and 
integration, so as to keep pace with the times, we con-
stantly improve the existing content and form of life.

3. Current Status of the Construction of For-
est Towns in China
In recent years, leaders of the country and various regions 
have paid more and more attention to the construction and 
development of forest towns. The state has also promul-
gated relevant laws and regulations to strongly encourage 
and regulate this behavior. The construction of forest 
towns has promoted economic growth to a certain extent, 
and also optimized the development and transformation 
of the industry, which plays an important role in people's 

ecological civilization construction and sustainable de-
velopment of society. However, due to the current under-
standing of the forest town is not very thorough, there is 
still a lack of theoretical practice for its development, so 
there are still some development defects.[3,4]

3.1 Unclear Understanding of Ideas and Lack of 
Effective Management
When the local government built a forest town, it did not 
have a deep grasp of the purpose and concept of devel-
oping a forest town, and confused it with urban and rural 
planning and development. It only focused on policy 
guidance, to engage in project construction, build a town, 
develop eco-tourism projects, and ignore the importance 
of ecological development and protection. In the end, 
the scale of investment will be large, resulting in waste 
of resources; ecological environment pollution is more 
serious, which is not conducive to ecological protection 
and sustainable development. At the same time, in the 
construction of forest towns in many places, only pay at-
tention to the corresponding slogan, but lack of effective 
management, resulting in the construction of the town is 
not complete, not comprehensive.

3.2 Lack of Scientific Planning
In some places, when building a forest town, it only pays 
attention to the development of the project and the con-
struction of real estate. It does not combine the natural 
advantages of the forest to develop the characteristic 
industry and ecological culture, which leads to a biased 
construction goal.

3.3 Facilities and Functions Need to Be Improved
The location of the forest town is relatively remote, and 
the surrounding development is relatively backward. 
Therefore, when building community facilities, certain 
difficulties have arisen. There is still a lack of convenient 
access to water supply and power supply, medical educa-
tion, and transportation.

4. Problems in the Process of Reform and 
Development of State-owned Forest Farms in 
China

4.1 Forest Farm Operating Mechanism Falls Be-
hind
In the original forest farm management mode, there are 
many problems. The messing together and egalitarianism 
within the management of state-owned forest farms are 
more serious, and the wage distribution system lacks ef-
fective management, and it is impossible to implement a 
wage distribution system that is more labor-intensive and 
unworkable. And within the management of forest farms, 
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there is a lack of adjustment and use of some incentive 
systems, and there is a phenomenon of uneven pay. In ad-
dition, in the personnel management of state-owned forest 
farms, there is no effective incentive system, and the se-
lection and appointment of employees cannot be carried 
out in a manner of open competition, which encourages 
employees' enthusiasm for work to be low. Moreover, 
considering the current development of China's forest 
farms, the development is still very slow, lacking effective 
management and overall planning, resulting in insufficient 
employee confidence and hindering the production and 
operation activities of the forest farm.[5]

4.2 Lack of Funds
In view of the current development of state-owned forest 
farms, there is still a lack of effective management and re-
lated capital investment, which has led to the state of lack 
of mental capacity in the development of the state-owned 
forest farms, which has hindered the further development 
and expansion of the forest farms. Moreover, the road fa-
cilities and related communication equipment of the forest 
farm are relatively backward, which makes the forest farm 
very disadvantageous in developing forestry projects. On 
the other hand, although some forest farms have promoted 
their own economy, promoted their own further develop-
ment, and vigorously introduced funds to develop char-
acteristic industries. However, due to lack of systematic 
management and effective management, they still failed to 
reverse the plight of the forest farm. Moreover, in terms of 
introducing funds and developing forestry specialty indus-
tries, the current forest farms will still be affected by the 
original forest farm management mode.

5. Strategic Analysis of Strengthening the Re-
form and Development of State-owned Forest 
Farms

5.1 Deepen Reform and Focus on Management
In order to make better use of the resources of state-
owned forest farms and promote the further development 
of state-owned forest farms, it is necessary to change 
the views on state-owned forest farms in terms of un-
derstanding and concept, and affirm its important value 
and status. On the basis of focusing on system reform, 
strengthen management. Attach importance to the protec-
tion of state-owned forest farms, and strengthen manage-
ment measures for afforestation and scientific forestry, 
and attach importance to the construction of ecosystem 
forest farms.[6] In order to achieve good results in the 
reform and development of state-owned forest farms, 
governments and state agencies should also strengthen 
management, attach importance to the construction of 

state-owned forest farms, and continue to increase in-
vestment in this project, and increase investment in its 
funds and technology. At the same time, it is necessary to 
improve the corresponding management mechanism and 
scientifically manage and use the funds invested by the 
state and the government to achieve deepening reforms 
and promote the continuous development of state-owned 
forest farms.

5.2 Promote Forest Farm Reform and Forest 
Town Construction

5.2.1 Unity of Ideas

Whether it is the construction of a forest town or the 
construction of a state-owned forest farm, its ideological 
concept must be unified. It is also necessary to follow 
the local conditions and always follow the concept of not 
cutting trees, not filling the lake and not digging moun-
tains, to promote the development of forest farms and the 
construction of forest towns. In this way, we can achieve 
the synchronization of China's social and economic de-
velopment and ecological environmental protection time, 
promote the sustainability of greening construction, and 
improve the current ecological environment damage.

5.2.2 Coordination of Thoughts

When building a forest town, it is necessary to adapt to lo-
cal conditions. When building a forest farm, it is also nec-
essary to focus on local characteristics and environment to 
promote harmonious integration between the two. In order 
to maximize its strategic positioning, promote the devel-
opment of regional green businesses, and build ecological 
barriers. On the basis of strengthening the investment in 
production facilities, the villages and towns will be inte-
grated with these green developments to achieve the goal 
of improving air, reducing pollution and ensuring ecologi-
cal balance.

6. How to Combine the Construction of Forest 
Towns with the Reform and Development of 
State-owned Forest Farms

6.1 Unify Development Concept and Improve 
Development System
When building a forest town, the forestry management de-
partment should play its own mission and responsibility to 
correctly understand and promote the construction of for-
est towns. And constantly reform the management mech-
anism to create targeted and maneuverable town planning 
for development purposes and requirements. In deepening 
the concept of a forest town, strengthen the main role of 
the market, and encourage people from all walks of life 
to participate in the construction of the town, thereby 
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establishing a mechanism of government guidance, en-
terprise-oriented, market-oriented operation, and active 
participation of all sectors of society. At the same time, it 
is necessary to set up a special organization to effectively 
plan and construct this development concept, and rely on 
the leadership role of the government to develop a public 
service system that covers urban and rural areas and eco-
logical significance, thus maintaining ecological balance 
and stability.[6]

6.2 Develop Forestry Ecological Products with 
Characteristics
In the process of construction, it is necessary to make 
effective use of the ecological environment and natural 
landscape of the forest area, and vigorously introduce 
cultural activities such as forest tourism, health care, lei-
sure, etc., focusing on the development and cultivation of 
forest products, so as to form forestry ecological products 
with characteristics. The forest town is located in a for-
est-rich forest area, and the proportion of forest resourc-
es in China's land area is very large. The geographical 
differences between forest resources are also very large. 
Therefore, when building a small town, it should pay 
attention to their characteristics and individualized con-
struction according to the resource structure, topography 
and biological types of the place, and develop ecological 
products with ecological significance. In addition, you 
can also take advantage of the richness of forest species 
to develop tourism, camping, adventure and other activ-
ities; use the natural terrain of the forest area to develop 
forest production and production; finally, the scientific 
research value and educational purpose of the forest area 
can be brought into play, and science education, Chinese 
herbal medicine planting, and specimen production can 
be carried out. In the end, we will form a mechanism to 
promote the transformation of traditional industries with 
green as the standard, develop ecological industries that 
are beneficial to human health, actively develop products 
with forest characteristics, maintain the vitality and com-
petitiveness of forests, and thus play a demonstration role 
of small towns.[7]

6.3 Enhance Cognition and Promote Development
In order to promote the mutual dependence and common 
development of forest towns and state-owned forest farms, 
we need to strengthen our understanding and development 
on the basis of existing knowledge, so as to create a more 
comprehensive community service platform that is suit-
able for living and suitable for travel. The construction 
of forest towns relies on forest resources and develops 
characteristic ecological products and ecological culture, 
which is conducive to the construction of ecological civ-

ilization in China. In order to adapt the construction and 
development concept of the forest town to the reform and 
development direction of the state-owned forest farm, it is 
necessary to play the role of the market mechanism when 
building the forest town. In the process of development, 
effective measures should be taken to protect natural re-
sources, use natural resources in a reasonable way, pay 
attention to the development and cultivation of natural 
resources, and develop ecological resources with develop-
ment characteristics.[8]

7. Conclusion
In summary, in order to promote the construction of eco-
logical civilization in China and maintain the sustainable 
development of society, China needs to focus on the con-
struction and development of forest towns on the basis of 
developing and reforming state-owned forest farms. In the 
process of construction, it is necessary to make full use 
of the advantages of forest resources and develop forestry 
ecological products and ecological industries with distinc-
tive characteristics, thus strengthening the role and signifi-
cance of the construction of forest towns.
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Abstract

In the process of continuous development of construction enter-
prises, new requirements have been put forward for construc-
tion projects. By strengthening the construction quality control 
of reinforced concrete shear wall structure, the construction 
level of reinforced concrete can be continuously improved, the 
construction quality can be guaranteed, and the construction 
project can be successfully completed, which is worthy of ex-
tensive application and promotion in construction enterprises, 
thus providing a broader development space for construction 
enterprises.
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1. Introduction

In the construction project, the shear wall structure has 
been widely applied and popularized. For the shear 
wall, it can bear the internal forces caused by various 

loads, and can effectively control the horizontal force of 
the structure. The shock resistance and stability of the 
structure are extremely significant, which in turn has a 
profound impact on the construction project. However, 
in the actual construction process, it is extremely vulner-
able to many external factors. Therefore, it is necessary 
to formulate practical and feasible optimization measures 
to ensure the construction quality of reinforced concrete 
shear walls. This paper mainly focuses on the construction 
quality control technology of reinforced concrete shear 
wall structure for the reference of relevant personnel.

2. Summary and Analysis of Construction of 
Reinforced Concrete Shear Wall Structure

2.1 Advantages and Disadvantages

2.1.1 Advantages

In the process of continuous development of science and 
technology in China, new materials and new technologies 
have been widely applied and promoted in construction 
projects, and under the influence of the improvement of 
the quality of life of the society, they are not consistent 
with the requirements of basic materials, so the construc-
tion The overall framework and comfort requirements 
of the project are getting higher and higher. In the past, 
the traditional slab beam frame construction technology 
is very prone to the phenomenon of external leakage of 
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the beam. If the ceiling is used for covering, it is difficult 
to improve the space frame of the construction project 
and bring a sense of visual depression. For the reinforced 
concrete shear wall structure, this problem can be greatly 
solved. By comparing and analyzing with the original 
beam and slab construction technology, the space ad-
vantage is more significant, and the characteristics of the 
overall frame are also extremely obvious. For example, 
the bearing capacity and seismic performance of the shear 
wall technology frame are significant, and can withstand 
large vertical loads and lateral loads. If the construction 
works partially damaged, it can bear the corresponding 
load to ensure the overall stability and seismic perfor-
mance of the construction project. The concrete reinforced 
concrete shear wall structure is shown in Figure 1:

Figure 1. Structure of reinforced concrete shear wall

2.1.2 Disadvantages

For the shear wall frame construction technology, its ad-
vantages are more significant, but because the shear wall 
structure construction technology is still in the initial 
exploration stage in China, there are still many problems 
in the actual application process. For example, the con-
struction project has a relatively high self-weight, and 
the requirements for many aspects are increasing, such as 
ground treatment and overall frame stability. At the same 
time, in the construction project, the shear wall frame is 
one of the most important components. In the graphic 
design process, it takes a lot of time to reflect the prac-
tical application functions of construction projects; it is 
difficult to give full play to the flexibility of construction 
engineering.[1] In the construction of large-scale public 
construction projects, there are many restrictive factors. 
Furthermore, it brings new challenges to the construction 
of reinforced concrete shear wall structure in China.

2.2 Characteristics of Reinforced Concrete Shear 
Wall Structure

2.2.1 Stress Nature

Based on the external perspective of the frame, for the 

frame shear wall, it has a perpendicular relationship with 
the ground. In the case of external forces, there is a signif-
icant difference between the horizontal bearing capacity 
and the horizontal bearing capacity due to the strong bear-
ing capacity of the frame structure. The shear wall has a 
good horizontal load carrying capacity, but the vertical 
force is weak. Furthermore, under the action of the two, 
the hollow frame cantilever beam structure of the overall 
frame shear wall appears to be curved, and its shape is bi-
ased toward the curve.

2.2.2 Rigidity Nature

There is no significant difference between the force re-
sponse of the frame shear wall structure and the pure 
frame structure, but if the bending moment of the sub-
strate reaches 20%, the frame stiffness will change dra-
matically. Generally speaking, the construction personnel 
should set the seismic resistance level of the frame shear 
wall in time. After the bending moment of the frame shear 
structure itself reaches 80% of the bending moment, the 
frame stiffness will gradually shrink. Combined with the 
relevant documents of the seismic design of the building, 
it can be seen that the rigid proportional relationship be-
tween the frame and the shear wall must be coordinated 
and standardized to determine the structural seismic rating 
of the frame shear wall.

3. Technical Points for Construction of Rein-
forced Concrete Shear Wall Structure

3.1 Steel Works
In the steel works, the amount of steel materials used is 
large and the types are extremely rich. For example, the 
primary steel bar has a diameter of 6 mm and the tertiary 
steel bar has a diameter of 18 mm. The main technical 
difficulty is that in the case of dense steel bars, the steel 
bars are prone to displacement during the installation 
and pouring process. In this case, the following measures 
should be taken: First, fix the stirrup frame. Combine 
the physical lofting, make the relevant processing and 
shaping molds such as the column ribs, and fully exert 
the positioning function of the frame ribs. Moreover, the 
application of the vertical or horizontal wall ladder rein-
forcement is strengthened to control the position of the 
steel bar to prevent the steel bar from shifting.[2] Second, 
clear the beam and column nodes. In high-rise build-
ings, the requirements for the number of steel bars are 
clearly stated. If the number of steel bars is large, dense 
beam-column joints are prone to occur. In order to ensure 
good implementation results, it is necessary to strengthen 
the application of computer technology to draw and stake 
out the on-site steel bars, and then use them as template 
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templates to prevent them from being on the construction 
site. In the construction of the project, the construction of 
the beam-column joints of the steel bars can be effectively 
guided. Finally, the sample guide system. In the construc-
tion, in order to ensure the good precision of the steel bar 
project, the staff must increase the control of the physical 
model during the construction process, and give certain 
guarantees to the project quality.

3.2 Template Engineering

3.2.1 Inside and Outside Template Design

In the process of template matching, the proportion of the 
external wall template is lower than the proportion of the 
outer template to ensure the accuracy of the template. In 
the process of supporting the mould, the reference object 
is the wall to be poured, and the outer template and the 
wall are to ensure a high degree of coordination and con-
sistency.

3.2.2 Fix the Inner Template

In the process of template casting, the wall root simulated 
on the inner template and the inner side is very prone to 
movement,[3] which affects the accuracy of the template. 
Therefore, the designer will place the short steel head on 
the inside of the template to play a good control role.

3.2.3 Lifting Wall Formwork

For the lifting of wall molds, to ensure good stability and 
accuracy, in the hoisting process, in order to prevent the 
wall mold from hitting the steel bar, it is necessary to ef-
fectively control the lifting position, continuously improve 
the stability of the floor, and maintain the personal safety 
of the construction personnel.

3.3 Concrete Engineering
In the concrete construction process, it is necessary to 
attach great importance to the problem of concrete mate-
rial configuration, and then rationally control the material 
proportion to prevent the collapse phenomenon, so as not 
to threaten personal safety. Moreover, in the pouring pro-
cess, the specific pouring sequence should be followed. 
In the process of pouring large-section beams, the appli-
cation of the layered casting method should be strength-
ened, and various ingredients should be sturdy to ensure 
good density.

In addition, after the completion of the concrete proj-
ect, the engineering designer should conduct an in-depth 
analysis of the humidity on the construction site and do 
a good job in concrete sprinkling maintenance to ensure 
a good wetness of the concrete surface. The humidity is 
controlled at least for about 7 hours.

4. Quality Control Measures for Construction 
of Reinforced Concrete Shear Wall Structure

4.1 Prepare for the Construction
First of all, it is necessary to arrange the construction per-
sonnel reasonably. In terms of concrete pouring quality, 
technical parameters such as initial setting time and slump 
of concrete are extremely important influencing factors, so 
it is necessary to reasonably arrange the construction or-
ganization of concrete pouring to give a certain guarantee 
of concrete strength. Secondly, we also carefully selected 
commercial concrete suppliers, conducted in-depth analy-
sis of concrete daily output, timely completed the signing 
of concrete contracts, and conducted in-depth analysis of 
the characteristics of the pouring parts and weather condi-
tions to select the most suitable admixture. Once again, it 
is necessary to determine the various technical parameters 
of the required materials. In various experimental reports, 
the focus is on various raw material tests, cement, con-
struction ratios, etc., to provide certain convenience for 
the technicians to conduct experiments.[4] Finally, for the 
equipment required at the construction site, to ensure the 
completeness and integrity of the configuration, before the 
construction, the use of the equipment should be careful-
ly examined. At the same time, it is necessary to prepare 
the on-site operating conditions, such as: do the hidden 
inspection of steel bars, check the iron and the blocks, 
ensure the proper thickness of the protective layer, and 
clean the impurities in the template in time. In the case of 
preparing for work before construction, it can lay a solid 
foundation for the smooth progress of the construction 
process.

4.2 Conduct Rationalized Control of Raw Materi-
al Quality and Concrete Ratio
In the construction process of reinforced concrete shear 
wall structure, if the cement encounters water, it is very 
prone to hydration reaction and produce corresponding 
heat, which becomes an important cause of cracking of 
the shear wall, which makes it difficult to ensure the over-
all stability of the reinforced concrete shear wall structure, 
and the quality of the project is also threatened according-
ly. Therefore, in the application process of construction 
materials, it is necessary to increase the control of the 
quality of construction materials. For example, in the con-
crete proportioning process, the application of coarse sand 
should be strengthened to effectively control the water 
content of concrete. In the actual construction process, in 
order to fully reflect the concrete and the easiness of the 
concrete, it is necessary to continuously improve the an-
ti-segregation function of the concrete. Therefore, in the 
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concrete proportioning process, it is necessary to add an 
admixture to ensure that the concrete meets the pumping 
requirements, and the concrete mixing work is minimized 
to ensure a good saving effect.

4.3 Properly Select the Construction Process and 
Carry out the Concrete Pouring Work
(1) The construction process of reinforced concrete is 
fully reflected in the process of pouring concrete. It is nec-
essary to ensure that the pouring work is completed at one 
time to avoid the accumulation or inclination of concrete. 
We must also attach great importance to the problem of 
selecting concrete discharge, slow down the speed of the 
hopper,[5] and ensure the flatness of concrete pouring. 
Moreover, it is necessary to properly control the pouring 
speed of the concrete and combine the standard speed of 
the construction to carry out the pouring, thereby ensur-
ing the steady improvement of the quality of the pouring 
work.

In addition, in the pouring process, the concrete tem-
perature should be rationalized. In the aspect of con-
struction quality control, it is necessary to increase the 
supervision and control of the concrete mold temperature, 
do a good job of cooling the concrete, and regularly spray 
water.
(2) In the construction process of concrete shear wall 
structure, it is necessary to strengthen the application of 
one-time pouring method. Ensure good cleanliness of the 
shear wall before carrying out concrete pouring work. On 
the surface of the shear wall, the mortar should be poured, 
and its thickness should be controlled at about 1.5 cm to 
prevent the buckling phenomenon of the coarse aggregate 
in the concrete, so as not to threaten the quality of the 
shear wall structure. In the lap joint work of the shear wall 
structure template steel column and beam ribs, because 
the pores are narrow and widely distributed, the height of 
the material below should be controlled below 50 cm, and 
then the application of the plug-in high-frequency vibrator 
should be strengthened. In this way, the concrete vibrating 
work is carried out, and after the vibrating and compact-
ing, the layered pouring work is also carried out.

4.3 Do a Good Job in Water and Cement Ratio, 
and Pay Attention to Vibration Management
(1) In the construction of reinforced concrete shear wall 
structure, it is necessary to minimize the difficulty of 
pumping and prevent the influence of steel bar density 
on concrete vibration. In actual construction, the water 
addition method will be used to continuously improve the 
fluidity of the concrete, but to a certain extent, this will 
lead to an increase in the rate of concrete segregation, thus 
affecting the stability of the shear wall structure.[6] There-

fore, in the specific construction process, it is necessary 
to strengthen the application of modern science and tech-
nology, and calculate the proportion of various raw mate-
rials rationally before the concrete ratio. In the process of 
adding water and loading, it is necessary to strengthen the 
application of quantitative equipment and facilities to en-
sure that the quality of various concrete proportions is in 
line with actual needs. In addition, the project supervision 
function should be fully exerted, and on-site inspection 
and inspection work should be done to ensure the concrete 
water-cement ratio quality.
(2) After the concrete is poured, and before the initial 
setting, a second vibrating work needs to be carried out to 
avoid affecting the quality of the pouring to ensure good 
tightness between concrete and steel, give a certain guar-
antee to the construction quality of reinforced concrete 
shear wall structure, to prevent cracks in concrete walls. 
In the first layer of vibrating process, the vibrating bar 
should penetrate deep into the concrete root to complete 
the vibrating work and avoid the separation of the mortar 
and the post-cast concrete,[7] which makes it difficult to 
reflect the stability of the shear wall structure.

5. Project Cases
Take an A project as an example, its footprint is 300m2, 
and the total construction area is 11050m2. The construc-
tion project consists of 12 floors, mainly including shops, 
commercial houses and hop houses. Among them, 1-3 
floors are shops, and 5-11 floors are commercial houses. 
In the foundation construction method of this project, the 
pre-tensioning method is applied to the pre-tensioning 
method. The foundation is the concrete pipe pile, and the 
reinforced concrete frame is the main structure. For the el-
evator shaft, the shear wall structure has been widely used.

Firstly, use the template engineering technology. In 
this project, the new multi-layer glued template has been 
widely used. The thickness of the template is 18mm. The 
combination of the layer height is combined with the layer 
height. The size of the wood selected by the main keel and 
the secondary keel is 100×100mm, 50×100mm.

Secondly, use the concrete crack control technology: 
(1) Design the proportion of raw materials. In the concrete 
configuration process, it is necessary to select good quality 
raw materials and add quantitative water reducing agent to 
continuously increase its density and firmness. (2) Prop-
erly lower the temperature. For concrete materials, it has 
certain peculiarities. When it encounters high temperature, 
it is prone to bulging, which leads to pores in the casting 
process and cracks.[8] Therefore, the construction workers 
of the project focus on controlling the temperature of the 
building concrete. (3) Timely testing of concrete. The 



121

Frontiers Research of Architecture and Engineering | Volume 01 | Issue 04 | October 2018

     Distributed under creative commons license 4.0	       DOI: https://doi.org/10.30564/frae.v1i4.251

engineering technicians use the electronic thermometer 
to actively detect the temperature of the concrete on the 
concrete, so as to promote the smooth progress of the con-
crete pouring work.

6. Conclusion
In summary, in the construction project, it is crucial to 
strengthen the construction quality control of the rein-
forced concrete shear wall structure, which can contin-
uously improve the overall quality of the construction 
project, conform to the construction safety principles, 
maintain the personal safety of the construction personnel, 
and create a standardized and safe construction engineer-
ing environment. Therefore, in the process of construction 
quality control of reinforced concrete shear wall structure, 
it is necessary to do a good job in preparation before con-
struction, rationalize control of raw material quality and 
concrete ratio, correctly select construction technology, 
and carry out concrete pouring work, etc., thereby promot-
ing the smooth construction of reinforced concrete shear 
wall structure.

References
[1]	 Haitao Zhang. Solution to the Super-strength of Rein-

forced Concrete Shear Wall Structure Coupling Beam[J].
Gansu Science and Technology, 2018,47(08):62-64. (in 
Chinese)

[2]	 Yuli Wang. Construction Technology of Frame Shear Wall 

Structure Engineering in Construction Engineering under 
New Situation[J]. House and Resident,2018(18):70. (in 
Chinese)

[3]	 Juan Li, Huqun Bai. Analysis on Construction Quality 
Control Technology and Key Points of Reinforced Con-
crete Shear Wall Structure[J]. Building Materials and Dec-
oration, 2018(10):1-2. (in Chinese)

[4]	 Xiuli Cui, Guangzhou Li. Application of Frame Shear 
Wall Structure Construction Technology in Construction 
Engineering[J]. Building Materials and Decoration, 2018 
(10):14-15. (in Chinese)

[5]	 Zuyi He, Bangxin Zhou, Xiankui Bai. On the Construction 
Technology of Frame Shear Wall Structure Engineering in 
Construction Engineering[J]. Building Materials and Dec-
oration, 2017(14):33-34. (in Chinese)

[6]	 Jianye Wang. Discussion on the Design of Reinforced 
Concrete Shear Wall Structure for High-rise Buildings[J]. 
Engineering and Technological Research, 2017(03):223-
224. (in Chinese)

[7]	 Aiping Fu. Construction Technology of Frame Shear 
Wall Structure in High-rise Building Engineering[J]. Ur-
ban Construction Theory Research (Electronic Edition), 
2016(26):76-77. (in Chinese)

[8]	 Wenchao Zhang. Application Research of Frame Shear 
Wall Structure Construction Technology in Construction 
Engineering[J].China High-tech Enterprise, 2016(17):108-
109. (in Chinese)



122

Frontiers Research of Architecture and Engineering
Author Guidelines

I.   Manuscript Format
●● Manuscripts should be in MS Word format. Authors are advised to download the document, Manuscript Submission Template, 

as a template or for more details on preparing their submissions for consideration.
●● Authors must ensure that the manuscripts are written in clear and comprehensible English. Manuscripts may be written in 

either American or British English. Non-English words usage must be kept to a minimum and the font must be italicized (except 
for e.g. and i.e.).

●● Authors whose first language is not English may wish to have their manuscripts professionally edited before the final 
submission to ensure that the academic content of the paper is fully understood by its prospective readers.
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as a proof that the author has approved the submission of the article and that it has not been submitted to more than one journal 
simultaneously.
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A well-written cover letter would provide an opportunity to convince journal editors to consider the article for publication. The 
author's cover letters will only be read by the editors and will be kept strictly confidential. It will not be shared with the reviewers.
Below is an example of the information that should ideally be included in your cover letter:
1.   The relevance of the study and its relevance to the journal
2.   The research question
3.   Major experimental results and overall significant finding
4.   Important conclusions that can be drawn from your research
5.   A self-written statement that the manuscript has yet to be published in any other journal and is not under consideration for 
publication in any journal other than the Journal.
6.   Any additional details that may encourage the editor to send your article for review.

III.   Title
Authors should avoid the usage of excessive uncommon jargon that may affect the target audience's understanding. Avoid titles 
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the manuscript.
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VII.   Introduction
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the selected research approach. Authors must ensure that a non-technical reader would be able to understand the introduction, 
including the technical goals and objectives, any technical issues faced and its application in the real world. It would be beneficial 
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VIII.   Materials and Methods
In this section, authors are required to provide a detailed account of the procedure that was followed while conducting the research 
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IX.   Ethics
Ethics information, including IACUC permit numbers and/or IRB name, if applicable. This information should be included in a 
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X.   Results
This section can be divided into subheadings. This section focuses on the results of the experiments performed.
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section. Any appendices should be included at the end of the main text of the paper, after the acknowledgments section (if any) but 
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information should be submitted as a separate file in Step 4 during submission. Please ensure the names of such files contain 
'suppl.info'.

XIX.   In-text citations
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