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  Abstract 
In recent years, the development momentum of China's construction field is good, 
and various construction projects are increasing, creating a good living space en-
vironment for people. In order to meet the needs of wartime, the construction of 
civil air defense basement is very necessary. Compared with the general construc-
tion engineering projects, the construction requirements of civil air defense base-
ment are higher, in terms of technical application standards are obviously higher 
than ordinary buildings, especially in structural design has more requirements, in 
the actual civil air defense basement structure design process, often appear a vari-
ety of problems, seriously affect the functional role of civil air defense basement, 
not conducive to the development of civil air defense engineering. The continuous 
acceleration of urbanization process has made the development space of urban 
ground buildings smaller and smaller, underground buildings have begun to be 
paid attention to underground construction projects must involve basement struc-
tures, the safety of basement structures is directly related to the quality and safety 
of the entire building, and the civil air defense basement structure introduced in 
this article has higher requirements than ordinary basement building structures. 
This article analyzes this and puts forward several simple points, which should be 
seriously solved to ensure the function of the civil air defense basement. 
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Introduction 

The basement of civil air defense (hereinafter referred to as "civil air defense") is a kind of civil air defense fortifica-
tion, including external walls, buffer walls, explosion-proof doors, closed walls and protective walls. Civil air defense 
basement engineering is an indispensable part of construction projects, which can not only be used as temporary bunk-
ers for civil air defense, wartime air defense command centers, communication centers, concealment stations, etc.; It 
can also meet people's daily life needs, and is an indispensable lifeline project for urban disaster resistance and mitiga-
tion. The design of the civil air defense basement plays a very important role in the quality of the entire project con-
struction; If the plan is not qualified, the quality of civil air defense basement construction cannot be discussed. There-
fore, this paper studies the design content of civil air defense basement structure, common problems in the design 
process and their solutions, which is of great significance to strengthen the design of civil air defense basement engi-
neering structure. 

1. Civil air defense basement structure design features 

1.1 Complex structural design 

Civil air defense basement has higher requirements for quality and structure, as far as the general building structure is 
concerned, its structural design work also presents complex characteristics, and the civil air defense basement structure 
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design work is more complicated. The main reason for the situation is due to the functional role of the civil air defense 
basement, which not only needs to assume the role of general construction projects, but also needs to meet wartime 
needs, and has certain protection capabilities to withstand stronger shocks and loads. Under normal circumstances, in 
the structural design of conventional buildings, in the design of the bearing capacity of components, it is only necessary 
to ensure that the bearing capacity can exceed the maximum load of the building, which can meet the general architec-
tural design requirements. However, this design concept is not applicable in the structural design of civil air defense 
basements, on this basis, it is also necessary to consider the vibration and load impact generated by various strategic 
weapons, and the structure of civil air defense basements needs to be stronger and more knotted [1]. The complexity of 
the design is at a glance. 

1.2 Structural design criteria for multiplicity 

The construction of civil air defense basement is a means of prevention, the current world situation is relatively 
peaceful, in a long-term state of peace, it is necessary to plan ahead and prepare for wartime, but if the construction of 
civil air defense basement is only to meet the needs of wartime, it will cause serious waste of resources, especially in 
the current state of urban space shortage, improving the utilization rate of urban space is of great significance. In order 
to make the important role of the civil air defense basement fully played, so in the civil air defense basement structure 
design process, it is necessary to ensure that the civil air defense basement meets multiple standards, in addition to the 
basic attributes of civil air defense, but also need to have conventional building functions. Based on this, in the need to 
use superimposed design, carry out civil air defense basement structure design work, such civil air defense basement 
can meet the current urban development needs, can effectively improve urban space utilization, for the development of 
the city is of great significance. For example, in terms of space design, it is necessary to analyze the carrying capacity of 
the civil air defense basement, consider the maximum number of personnel that the civil air defense basement can ac-
commodate in wartime, and also consider the functional role of the civil air defense basement in peacetime. This struc-
tural design feature brings great difficulty to the design work, designers need to consider multiple standards, the inci-
dence of design problems has increased significantly, and it needs to attract great attention to design [2]. 

2. Civil air defense basement structure design principles 
The structural design of civil air defense basements should follow the following principles, specifically: (1) In the 

process of carrying out the structural design of civil air defense basements, the characteristics of civil air defense base-
ments should be fully considered for both peacetime and wartime use, and the building design should take into account 
the principle of meeting daily use and wartime needs at the same time, and meet the difference in load between wartime 
and daily use, so as to ensure that the civil air defense basement can meet the actual multi-faceted bearing demand 
standards. (2) Due to the characteristics of the use of civil air defense basements, the structural strength of the building 
should be considered in the structural design process, that is, adhere to the principle that the structural design meets the 
strength testing standards. In the design of the civil air defense basement wall structure, the ductility ratio of each com-
ponent in the building should be determined, and the relationship between the protective sealing demand of the building 
and the deformation limit should be paid attention to in time. (3) Since the civil air defense basement plays a role in 
preventing the destruction of nuclear weapons or other conventional weapons during wartime, this requires that the 
strength design parameters should be used as the benchmark for the force consequences under the strongest damage 
situation in the design process of the civil air defense basement to ensure that the destructive power of weapons in war-
time cannot cause damage to the civil air defense basement. (4) The coordinated processing of the resistance design of 
various parts in the civil air defense basement building plays a particularly prominent role in the design of the civil air 
defense basement structure. This requires that in the process of civil air defense basement structure design, the resis-
tance coordination of various components should be dealt with in a timely manner to strengthen the unity of design 
standards, to prevent problems such as shortening the service life of buildings caused by incongruous design of various 
components. 

3. Common problems and solutions to civil air defense basement structure design 
Through the above analysis, it can be seen that the design work of the civil air defense basement has the characteris-

tics of complexity and multiple standards, the design is very difficult, the design staff needs to consider the problem in 
many aspects, and any factors are ignored. It may bring various design problems and affect the functional role of the 
civil air defense basement. In fact, in the civil air defense basement structure design process, often appear a variety of 
problems, can also be called design common problems, in order to create a high-quality civil air defense basement, to 
promote the development of China's civil air defense cause [3]. It is necessary to eliminate the impact of design factors 
on the civil air defense basement, the design department should focus on a variety of common design problems, plan-
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ning and design process, the use of efficient civil air defense basement structure design, to create a qualified civil air 
defense basement. Common design problems mainly include the following aspects: 

3.1 Design problems and solutions of anti-collapse scaffolding beam stirrups at the entrance and exit 
positions 

The main role of the civil air defense basement is to meet the needs of wartime, provide people with a safe place, and 
avoid casualties caused by various weapons of destruction. In the civil air defense basement, the work of the design of 
the entrance and exit positions is very important, the installation of anti-collapse scaffolding can improve the safety of 
entrances and exits, avoid the risk of collapse caused by vibration, and is an effective means to improve the safety of 
civil air defense basements. From the design point of view, the anti-collapse scaffolding roof needs to bear a large load 
after the construction is completed, of which these loads mainly come from two aspects, first, when the house collapses, 
various building structures will produce a large load on it, and the way of this load is usually at a vertical angle. Second, 
the explosive produces a horizontal shock wave at the moment of explosion. In the process of civil air defense basement 
anti-collapse scaffolding design, many designers do not consider the problem comprehensively, stirrup design has 
problems, mainly manifested in the spacing design of stirrups, often appear scaffolding beam stirrups between the ≥ 
150mm and stirrup encryption area spacing is greater than 5 times the diameter of longitudinal ribs, this stirrup design 
has obvious problems, will reduce the function of the anti-collapse scaffolding to bear the load, not conducive to the 
important functional role of the civil air defense basement. In the design of the anti-collapse scaffold, it is necessary to 
analyze the rationality of the stirrup spacing, combine the design specifications and actual engineering function re-
quirements, reduce the stirrup spacing, improve the load bearing capacity of the anti-collapse scaffold, ensure that the 
quality of the civil air defense basement can meet the needs of wartime, and realize the construction of high-quality 
civil air defense projects [4]. 

3.2 Door frame wall design problems and solutions 

As mentioned above, the structural design of the civil air defense basement needs to implement multiple standards, 
and on the basis of meeting the needs of wartime, the practical function of the civil air defense basement should be in-
creased, and the principle of combining war and peace should be followed to enhance the functional role of civil air 
defense basements. Based on the analysis of conventional building structure design, the design of the door frame wall 
usually needs to set up four retaining walls, which are located in 4 directions above and below, on this basis, the stress 
resistance of the retaining wall is calculated, and then a reasonable structural design is carried out to carry out the rein-
forcement of the retaining wall. However, from a wartime point of view, the functional role of the retaining wall has 
been improved, and it is an important defensive component in wartime, in addition to bearing the original load of the 
building, it also needs to resist external loads, including vibration and shock caused by various explosions [5]. However, 
in the actual retaining wall design process, many designers have ignored the combined force of the wall, resulting in the 
bearing capacity of the side wall to the left and right retaining wall bending moment and the top and bottom plate to the 
upper and lower retaining wall transmission moment bearing capacity is insufficient, can not achieve resistance coordi-
nation, the application of this design mode, will seriously weaken the function of the retaining wall, resulting in the im-
portant defense ability of the retaining wall can not be effectively played. In order to improve the rationality of the re-
taining wall design and fully implement the principle of combining war and peace, it is necessary to consider the prob-
lem from an overall perspective, and carry out the different design of the four retaining walls according to the different 
positions of the retaining walls, increase the current synergy, and improve the defense capability of the retaining walls 
as a whole. 

3.3 Common problems and solutions in the design of civil air defense basement diffusion room 

The diffusion chamber is an important part of the civil air defense basement, which belongs to a very critical content, 
the purpose of the diffusion room is to meet the needs of wartime wave elimination, explosives will produce a strong 
shock wave after the explosion. There will be a fatal threat to the personnel in the underground bunker, through the role 
of the diffusion chamber, the shock wave can be weakened, reduce or eliminate the threat of the shock wave to the per-
sonnel in the civil air defense basement, and ensure the safety of people's lives, based on the important role of the diffu-
sion chamber, in the process of designing the structure of the civil air defense basement, we must focus on the design 
effect of the diffusion chamber, improve its quality, and ensure that the structure of the diffusion chamber can meet the 
needs of wartime. However, in the actual design link, the design of the diffusion chamber often has various problems 
[6], the value of the diffusion chamber is unreasonable, and the residual pressure design also has problems, can not meet 
the actual residual pressure requirements, the equivalent static load of various components of the diffusion chamber 
lacks comprehensive consideration and analysis, the important functional role of the diffusion chamber is seriously 
weakened, directly affecting the safety of the civil air defense basement, affected by these problems, the civil air de-
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fense basement is difficult to meet the wartime needs. For these problems, the design department needs to pay attention 
to the strength of the wall between the shaft and the diffusion chamber and the structural components such as the roof, 
floor and exterior wall in contact with the soil of the diffusion chamber and ensure the comprehensiveness of the prob-
lem consideration, especially the load resistance of the diffusion chamber, which needs to be accurately calculated, 
combined with wartime construction standards, reasonable allocation of steel bars, the use of high-quality diffusion 
chambers, the elimination of explosion shock waves, and the civil air defense basement to play a miraculous effect in 
wartime. 

4. Conclusion 
Civil air defense basement structure design is not a purely functional problem solving, but a very comprehensive de-

sign work involving a wide range of content. In order to do a good job in the design of civil air defense basement struc-
ture, designers must have a clear concept, be very familiar with atlases, relevant specifications and calculation formulas, 
and have professional knowledge of system design and relevant design experience, in order to lay a good foundation for 
civil air defense engineering to play the expected role. In the design process, the common problems in the design should 
be summarized at all times, and continuously improved and improved in practice, so as to ensure the quality of the civil 
air defense underground project. Civil air defense basement is a very important civil air defense project, in the civil air 
defense basement structure design process, must fully combine wartime needs and peacetime functional needs, to en-
sure that the role of civil air defense basement can be fully played, for the development of civil air defense to make 
positive contributions. 
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