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Abstract 

As a new type of building structure system, modular building has the advantages of 
environmental protection, simple construction, labor saving and good seismic 
performance. The idea is to treat each room as a separate module, prefabricated by the 
factory and then transported to the construction site for installation. At present, 
modular building has been put into use at home and abroad, which is one of the main 
trends in the future construction industry. The characteristics of modular building 
structure are discussed in this paper. 

Keywords  

Modular Unit, fabricated structure, connection point, BIM system. 

1. Concept and specific advantages of modular architecture 

Modular building is a building structure system composed of a series of independent units. Each 
room of the system can be prefabricated by the factory as a modular unit and transported to 
the site for splicing. Each module has its own perfect and set sub item building function. It can 
be an open unit with only doors and windows, or a unit structure required by various buildings 
such as kitchen, bathroom and balcony. These modular units meet the overall complete 
architectural functions required by the architect through the combination of plane and vertical. 
Once installed, they can be put into use. Modular building is a new building structure system 
developed in recent 20 years. Compared with the traditional building mode, it has the following 
advantages: 

1.1. Construction products are of high quality and conform to the development 
concept of green building 

Compared with traditional buildings, modular buildings have excellent sustainability. It is 
reported that with the construction of a large number of reinforced concrete structures, China's 
annual cement consumption exceeds 1.5 billion tons, accounting for about half of the world's 
cement consumption. The production of cement requires mountain quarrying, and about 150kg 
of coal is required for each ton of cement.[1] The excessive use of coal emits excessive 
greenhouse gases such as CO2, which seriously affects the ecosystem and is not in line with the 
concept of green development in China. Because the construction process of modular building 
is completed inside the factory, it can be produced centrally through assembly lines, which 
makes the energy consumption of modular building lower than that of traditional building 
methods. The industrialized centralized production mode has changed the maintenance mode 
of concrete components, realized the recycling of maintenance water, and reduced the loss of 
building main materials. 

In addition, the modular building adopts reasonable window wall ratio, and the enclosure 
structure adopts high-quality thermal insulation board, which can effectively isolate the 
thermal bridge, and the energy consumption is significantly lower than that of the existing 
reinforced concrete structures of the same type. At the same time, due to the high density and 
thermal inertia of the composite wallboard, it can better play the effect of sound insulation and 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 4 Issue 6, 2022 

ISSN: 2664-9640                

137 

heat insulation. Its energy-saving index can reach more than 65% of three-step energy-saving, 
and develop to the requirements of four-step energy-saving. In line with the design concept of 
green building and sustainable development. 

1.2. Better construction environment 

Modular building adopts assembly construction method, which can not only effectively reduce 
the loss of building accessories, but also greatly improve the construction environment. It is 
reported that the average level of waste in the UK construction materials industry accounts for 
13%. [2]The modular building can recycle the leftover materials produced in the process of 
production and transportation, which greatly reduces the on-site waste. At present, the 
recycling of most steel in China is completed after use, while more than 50% of steel in Europe 
is refined from scrap. 

At the same time, compared with traditional building methods, the production and 
transportation of modular buildings need to be reasonably arranged. The modular units will be 
transported to the construction site at an appropriate time node, which can effectively reduce 
the on-site storage. Compared with the traditional construction method, the construction 
activities of modular buildings on the site can be reduced by 70%. At the same time, the 
assembly construction method effectively reduces the generation of construction waste, the 
discharge of wastewater, the impact of noise and flying dust on the surrounding environment. 
The health and safety of construction personnel and surrounding people have been maintained. 

1.3. Good seismic performance 

The residential structure of modular building generally adopts steel frame or steel frame 
support structure system. For high-rise buildings, energy dissipation and shock absorption 
support structure system is adopted. The steel structure has good bearing capacity, ductility 
and reliable connection joints, and the seismic performance is stronger than the general cast-
in-situ or fabricated reinforced concrete structure, so as to ensure the safety of people's life and 
property. 

1.4. Good building physical properties 

The modular building adopts high-quality composite diaphragm, which has good ductility. In 
addition to sealant at the joint, a water guide is set at the inner side, so that in case of water 
seepage at the joint, it can be discharged from the water guide hole to ensure good water 
tightness of the building. At the same time, the composite diaphragm can use lightweight 
aggregate concrete, which can provide good fire prevention, heat insulation and sound 
insulation for buildings and meet people's residential needs.[3] The toilet also adopts flexible 
materials with good water separation ability, which can prevent leakage and create a clean use 
environment. 

1.5. Improve the construction efficiency 

More than 90% of the workload of modular buildings is completed in the factory, which is 
greatly reduced by the influence of season and environment compared with the traditional 
model. The module units in the workshop are mainly transported on the ground by gantry crane, 
and equipped with appropriate crown block for auxiliary operation, which reduces the labor 
intensity of workshop workers. Moreover, the production and assembly of the module are 
completed on the assembly line, with a high degree of mechanization. The on-site installation 
also adopts the installation method of fast mechanical hoisting, which improves the 
construction efficiency as a whole.[4] According to the experience of Britain, America and other 
countries, the construction period of a 10000 square meter high-rise residential building with 
ordinary cast-in-situ reinforced concrete structure is about one and a half years, while the 
modular construction method can be completed in four months with only one crane and more 
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than 10 workers. In addition, due to the module production in the workshop, we can also check 
and maintain the module unit more effectively. 

2. The limitation of modular building and the reason why the promotion 
of modular housing is blocked 

2.1. The early investment of modular building is too large, and there are few 
relevant technicians in China 

The production of module units needs to invest a lot of money to build prefabrication factories, 
and the transportation and installation of modules need to use large equipment, and the cost of 
mechanical use and maintenance is too high. 

2.2. At present, China is mainly building high-rise buildings 

For high-rise buildings, the calculation of bearing system is particularly important. There are 
two commonly used module systems - wall bearing module and corner column support module. 
Among them, corner column support module is favored by designers because one or more sides 
can be completely open and the design can be more flexible. However, the increase of the 
number of modules leads to the increase of the number of connection points, and the integrity 
and stability of the structure will produce potential dangers. If the floor of each module is 
regarded as an independent diaphragm, it cannot provide sufficient stiffness for the whole 
structure. Moreover, the errors between the size of the module and the construction process 
will gradually accumulate, which may cause additional eccentric load to the whole building. It 
is reported that the error of the 10 storey module building is about 1 / 350 of the overall height, 
which is about 60% higher than that of the traditional construction method. 

2.3. Transportation cost and technical issues 

In order to maximize the construction efficiency of modular buildings, all links from module 
production to construction site installation need to be reasonably arranged, among which the 
transportation problem needs to be considered, which should not only meet the construction 
needs of the construction site, but also consider the transportation cost and safety problems, 
and comply with the relevant provisions of China's road safety law. It is a necessary challenge 
under the modular building construction mode. 

3. Design requirements for modular buildings 

3.1. Module size and sealing requirements 

The size of the module directly affects the smooth progress of module transportation, hoisting 
and installation. The transportation requirements are limited by the maximum width and 
height of highway loading. According to British regulations, the maximum width of the module 
is 3.5m and the maximum length is 12m; The maximum load height shall be 4.5m to prevent 
collision with the viaduct during transportation.[5] 

The module needs to be sealed during transportation, which is generally covered by thick dry 
plastic film and retained during construction. At the same time, the connection parts between 
modules and public areas such as corridors need waterproof treatment. 

3.2. Module weight and lifting requirements 

Affected by the lifting limit of the crane, the weight of the module cannot be too medium. During 
construction, the lifting capacity of tower crane is often less than 20t. When the lifting goods 
exceed 20t, the cost will often increase by 60%. 

At the same time, the stress of the module unit in the lifting process will cause different ordinary 
internal stresses, especially the stress concentration at the connection with the tower crane. 
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During construction, the top of the module unit is usually lifted, and the angle of the lifting rope 
needs to be adjusted so that the stress component of the horizontal component will not be too 
large. The unit module is usually lifted from the corner, so it needs an independent frame or a 
pair of beams to assist in lifting. The plane dimensions of heavy lifting frame and module unit 
shall be the same to prevent horizontal force and shear force on module unit. 

4. Future direction of module development 

At present, the research on modular buildings has proved that modular buildings have great 
potential in improving building productivity, construction efficiency, reducing labor and saving 
energy, but further research is still needed to give full play to the advantages of modular 
buildings. 

4.1. Further improve the lateral load resistance and seismic resistance 

In the future, modular buildings need more open space to realize the flexibility of design layout. 
Therefore, the lateral stiffness of the structure can be improved by adding lateral support and 
load-bearing formwork system to meet the development needs of long-span modules. For 
example, the damper system is added to the steel support module system to improve the 
seismic performance of the whole structure. 

4.2. Fast connection technology 

In the future, new and efficient connecting components need to be opened to realize the smooth 
progress of self-locking and unlocking between modules. For example, snap on mechanical 
connectors are used in field work,[6] but the impact of components on overall stability, 
structural integrity and firmness needs to be evaluated, especially for high-rise modular 
buildings. In order to facilitate field installation, these connectors need to consider the 
manufacturing error. At the same time, the second-order analysis of modular high-rise 
buildings is very necessary to ensure the overall stability of module stacking. 

4.3. Development of high performance composites 

Composites generally have many advantages, such as light weight, high strength and good 
durability, which can meet the structural or non structural requirements of modules. For 
example, ultra lightweight materials with low thermal conductivity are suitable for interior 
walls, which can provide excellent sound insulation and heat insulation performance for the 
structure; High strength composite materials can be applied to columns or structural walls to 
reduce the building height and realize the standardization and unification of column size. 

5. Conclusion 

This paper analyzes the advantages of modular architecture compared with traditional 
architecture and the main problems existing at present, and comes to the conclusion that 
although modular architecture has the problem of excessive investment in the early stage due 
to the high degree of industrialization, it can effectively improve the construction efficiency, 
shorten the construction period and reduce the labor consumption and waste of resources. It 
can create a safer construction environment. It meets the development requirements of green 
building in China. It is one of the main trends of the development of the construction industry 
in the future and should be valued and promoted by the society. 
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