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ABSTRACT: Prefabricated structure refers to the prefabrication of some components at the 

processing plant or the construction site. Connecting individual prefabricated components into 

a single structure, such as mechanical lifting, is one of the important ways to achieve 

industrialization of housing. After the design of the BIM application system is completed, the 

model is pre-assembled through this system, and at the same time, the assembly speed is 

guaranteed to be rapid. After the pre-assembly, the model is imported into the structural 

analysis software with the corresponding interface. Compared with traditional cast-in-place 

structures, its advantages are rapid construction progress, high production efficiency, labor 

savings, environmental damage and pollution during construction, high economic benefits, and 

the goal of the energy conservation and emission reduction. Also, we integrate the fuzzy data 

mining and visualization model to present the novel solutions to the questions that will promote 

the further development. 
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1 INTRODUCTION  

The development of the prefabricated structural 

design application system described in this article is 

based on the premise of the Revit parameter family. 

The main goal of Revit's research on prefabricated 

structure design is to convert the pre-collected 

construction drawings to generate Revit's parameter 

family and incorporate it into the application 

system's family base. If the application system 

family library design is completed, the design of the 

family system will be deepened through the Olive 

Mountain Express software, which will improve the 

effectiveness of Revit software. Not only does it 

provide a great convenience for users to create a 

model, it also greatly improves the efficiency of 

modeling. The deepen family library system catalog 

is generated through the Revit family manager 

section. The system then assembles the structure to 

the structure. After assembly, it is imported into the 

structural design software for study. The version of 

the applied structural analysis software is SAP2000. 

The function of this software is more complete, and 

the structural design engineer is very familiar with 

it. As a result, it provides excellent analysis engines 

and scientific and practical design tools for 

structural design in many industrial fields. 

Node connection problem is one of the key 

factors restricting the development of prefabricated 

assembly structures. The main problem of 

prefabricated housing is whether the overall 

performance can meet the needs of earthquake 

resistance. Therefore, as early as the last century, 

some scholars have conducted joints of reinforced 

concrete structures. Systematic studies have led to 

some very important conclusions. B.Z.YAO et al. 

conducted experiments on two types of nodes under 

different loads. The results show that the bending 

strength and ductility of cast-in-place joints are not 

as good as those of prefabricated components. 

Restrepo et al. conducted repeated loading tests on 

the post-casting monolithic precast concrete frame 

joints. The results showed that the stress 

performance of the specimens was not affected by 

the joint connections and the strength of the 

specimens was comparable to that of cast-in-situ 

structures in terms of strength and energy 

consumption. There isn't much difference. Priestley 

conducted theoretical analysis and experimental 

research on partially bonded prestressed splice 

joints and non-bonded splice joints. The prestressed 

tendons remain elastic even when the joint 

deformation is large, and the nodes are considered 

in the residual deformation and do not consider Two 

kinds of hysteresis model of the residual 

deformation. Vasconez et al. conducted low-cycle 

repetitive loading tests on steel fiber reinforced 

concrete post-injection joints. The results showed 

that when steel fiber post-cast concrete was used for 

beam-column joints, the bond strength between 

reinforcing steel and concrete was significantly 
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enhanced, and the ductility of joints followed as 

improved, better seismic performance. 

In general, the purpose of optimizing the modern 

building structure is to meet the basic functional 

requirements and comfort requirements of the 

building, to meet the requirements of building 

quality, safety and aesthetics, and to control the cost 

of the building construction. According to the 

overall requirements of architectural design, the 

structural design should minimize the differences 

between the center of mass and the center of 

stiffness, so as to ensure that the building will not 

produce large torsional effects under the effect of 

horizontal loads. The building's plan structure 

adopts symmetrical and regular methods as far as 

possible. Under the corresponding functional 

conditions of the building, as general corresponding 

load-bearing components in the vertical direction 

are maintained in the up-down direction. Therefore, 

the following issues should be considered. 

 

 
Figure 1. The BIM based Design Pattern 

 

The prefabricated structure has been rapidly 

developed due to advantages such as high economic 

benefit, good quality, and small environmental 

pollution. The main structural system includes pre-

cast concrete frame structures and precast concrete 

shear wall structures. Node connections include 

beam-column connections, column-column 

connections, some wall-wall horizontal connections, 

and wall-wall vertical connections. Divided into dry 

connections and wet connections from the 

construction point of view. The wet connection is 

the connection of two components by pouring 

concrete. Before the concrete is poured, the 

prefabricated parts are provided with reinforcing 

bars or bolts, welded or mechanically connected 

together, and also finally the concrete is poured. 

Wet connection integrity close to cast-in-place 

concrete structures. Dry connections are 

components where steel plates or other steel 

components are embedded in the factory and 

welded or bolted. Compared to the wet connection, 

the connection between the dry connection 

members is loose and the integrity is poor, but the 

degree of industrialization is high and the 

construction speed is fast. 

Table 1. The Issues Considered for the Proposed 

Models 

Issues 

Considered 

for the 

Proposed 

Models 

Detailed Components 

Determine 

the 

relevant 

objective 

function 

After the objective function is determined, 

the optimal solution is found. Then, 

according to the stress constraint, structural 

strength constraint and crack width 

constraint, a series of constraint conditions 

are optimized to ensure the rationality of 

the structure. 

The 

structure 

design of 

the house 

building is 

in the 

selection 

of the 

calculation 

model 

The response spectrum method for seismic 

analysis and calculation, select the total 

stiffness model, total stiffness model is 

assumed to have nodes connected to each 

component on the floor has two degrees of 

freedom horizontal translational degrees of 

freedom, the elastic plate can affect this 

constraint, related, also cannot connect it 

with the floor, can reflect the relative real 

layered structure. 

Measuring 

conditions 

The system structure optimization design 

scheme involves multiple variables and 

multiple constraint conditions. Constraint 

conditions including house size, structure 

stability, the degree of stress limit, 

plasticity deformation limit structure, the 

designer according to the housing 

construction rules the construction 

constraints and objectives determine the 

constraints of the comparison and analysis, 

the guarantee conditions in accordance 

with relevant regulations, realize the 

optimization design. In the process of 

design optimization, simplify the 

complexity and transform the constraint 

condition into the constraint condition. 

  

2  NODE CONNECTION BASED ON 

BIM ASSEMBLY STRUCTURE 

2.1  Component parameterization 

It is also specifically divided into two steps: 1 

Collecting and searching for information on the 

parameters of the conventional components. Take 

B-stage hex head bolts as an example to analyze the 

parameterization process of conventional 

components. 2 After the statistical information is 

completed, the parameter family is compiled. The 

main operation flow is: open the Revit software → 
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click the new family → select the appropriate 

template → complete family editing based on 

family information. In the selection of the template, 

the corresponding template file should be selected 

according to the use of Revit. Since the bolts in this 

example are based on panel work, a face-based 

metric conventional model should be chosen. 

 
Figure 2. The BIM Design Results 

 

According to the specification data sheet of 

class B hexagon bolts, the same bolts have different 

specifications. In the BIM parameter family, for 

members of different specifications, it is not 

necessary to edit the family again. Simply modify 

the parameters according to the hexagon bolt group 

parameters. Being able to obtain the required 

specifications and models is not only convenient, 

but also provides great convenience for later 

revision work. 

With the preparation of the hexagonal head bolt 

family, more component families can be included 

and edited, thus fully improving and perfecting the 

overall structural design system family database. 

The BIM application system family library 

framework is a system library framework design 

scheme proposed by the Institute for quick and easy 

assembly structure design. It can make appropriate 

adjustments and improvements in the actual project 

in combination with specific conditions and 

conditions. 

 

2.2 BIM deepens family banking system 

In order to increase the speed of the calling 

component and achieve the goal of rapid assembly 

of structural components, the BIM deepening 

family library system needs to be developed and 

designed, thus creating a system directory of family 

library files. The design of the family system was 

deepened through the Olive Mountain Express 

software. So the first step is to install the Oliver 

plug-in in Revit software. The development and 

design of the BIM deepening library system is 

mainly achieved through the family steward module 

in the Olive Mountain Express Module. The BIM 

technology appearance the insufficiency and the 

limitation which had for the solution two-

dimensional design as well as the traditional three 

dimensional design has provided the plan, this 

technical core was contains the building real 

information through the establishment the three 

dimensional construction information model, 

caused in to construct the project all to be possible 

to gain in the different stage different participation 

side in this model needs the data, realized the items 

of basic construction entire life cycle management.  

In practical engineering applications, the first 

step in creating an information model is to obtain 

structural prototype data. There are many kinds of 

these data, including two-dimensional design 

drawings, construction drawings, remote sensing 

data, aerial picture data, and massive cloud data of 

structures. Different modeling methods require 

different prototype data.  

 

 
Figure 3. The Visualized Implementation of the BIM 

based Design Pattern 
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The BIM 3D information model creation 

technology based on the structure of massive point 

cloud data is selected. The 3D laser scanning of the 

existing building is first performed to obtain the 

massive point cloud data, and then the point cloud. 

The data is streamlined, registered, denoised, 

contoured and extracted. Since the Autodesk Revit 

series software does not have the ability to directly 

create BIM models using point cloud data, the scan 

to BIM plug-in is required. Also the listed aspects 

should be also considered into the model. (1) The 

calculation of the staggered structure engineering is 

relatively complicated. In addition to the elastic 

calculation under the common earthquakes using 

software such as SATWE, other structural 

calculation programs such as EPDA should be used 

for elasto-plastic dynamic time history analysis and 

elastoplastic static analysis, so that different 

programs can be compared. The calculation results 

can more clearly identify related problems in 

structural calculations. (2) Because of the wrong 

layer structure in the low and short column, and the 

existing calculation analysis software is very 

difficult to achieve automatic identification and 

determination of the short column and the low wall 

function, and these artifacts and easy to brittle 

fracture occurred in the quake, which requires the 

designers in the design process initiative to 

determine which component for the low wall and 

short column, and take strict structure strengthening 

measures. 

When the system family library is successfully 

implanted, a family library system file directory will 

be automatically generated within the Olive Hill 

housekeeper. Through this directory, the specific 

classification of the system family library can be 

clearly seen, and it also has a good preview 

function. In this system, the load family simply 

selects the preview pattern, and then clicks Load to 

implement the family-to-project loading process, 

which is more intuitive and faster. 

For an engineering project construction 

company, whether or not it can accurately judge the 

situation of the enterprise will, to some extent, have 

a direct impact on the scientificity and rationality of 

the preparation of quotations at the bidding stage. In 

the fierce market competition, for companies 

participating in competitive bidding, under normal 

circumstances, it is necessary to accurately control 

their own actual costs, competitors' costs, and their 

own competitiveness in bidding projects. When the 

project enters the construction stage, the project 

construction company needs to update the project 

cost information in real time so that effective 

control measures can be taken at the first time. In a 

word, in the project cost management process, 

engineering project construction companies need to 

fully grasp the various information required for 

project cost. Therefore, the following principles 

should be well considered. (1) By thick and thin, by 

fine and coarse. By means of coarse and fine, the 

risk factors are decomposed and gradually refined 

to obtain a broad understanding of engineering 

risks, so as to obtain the initial risk list of 

construction projects. From a construction project 

by the fine and coarse initial risk list many risks, 

according to the experience of the similar 

construction project and the analysis of the 

proposed project specific situation and risk 

investigation, to determine who has a larger 

influence on construction project goal of project 

risk as the main risk, namely as the main object of 

risk assessment and the countermeasures decision 

risk. (2) We should consider whether there is 

uncertainty in the problems encountered, and do not 

deny or exclude some risks. We must confirm or 

exclude them through careful analysis. If the risk 

has been confirmed, and confirmed to take 

measures to then eliminate the risk, this should be 

eliminated as soon as possible; and if the risk is 

temporarily unable to confirm cannot be ruled out, 

should conduct in-depth analysis, and then be 

excluded or confirmed; if the risk cannot be sure to 

confirm and certainly cannot be ruled out, according 

to the confirmation of consideration. 

 

 
Figure 4. The Further Design Patterns 

 

BIM technology is supported by the 

development of the general modern science and 

technology. BIM technology can process 

information. Compared with traditional design 

technology, BIM technology has superiority. 

Engineers can make full use of BIM technology to 

process engineering information and establish 

corresponding the database of architectural projects 

facilitates the search for information related to the 

project in the database of the construction project. 

There is also a variety of information that does not 

exist in isolation. They are also closely linked with 

each other. The establishment of such a database 
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saves designers time costs. . If designers want to 

search for information related to construction 

projects, they can search smoothly in the database, 

and can carry out targeted searches. The 

information found is also very high; the accuracy of 

this method effectively overcomes the traditional 

information recording methods; the lack of certainty 

increases the time efficiency of the designers, which 

in turn promotes the smooth development of the 

design work. 

 

2.3 Application system assembly model 

After the design of the BIM application system 

is completed, the model is pre-assembled through 

this system, and the assembly speed is guaranteed to 

be rapid. After the pre-assembly is completed, the 

model is imported into the structural analysis 

software with the corresponding interface, and the 

structure is subjected to force. Related analysis and 

research. Take the steel mesh canopy as an example 

for detailed explanation. In the Revit Structure 

software, the appropriate family members are 

selected through the application system of the BIM 

building information model, parameter family 

parameters are adjusted according to actual 

conditions and conditions, and a steel mesh canopy 

model is quickly assembled. Usually, the traditional 

modeling of steel mesh canopy is a headache for 

designers, and the design process is not only 

complicated and cumbersome, but also difficult to 

meet the precision requirements. Based on the 

application system designed by BIM technology, 

just selecting the right family component and 

properly adjusting the parameters to complete the 

assembly process can accomplish this task, which 

greatly shortens the modeling time and ensures the 

accuracy. The most critical point is that each 

component is accompanied by relevant material 

information and dimensional data. 

After completing the construction of the 

structural model, the next task is to analyze and 

calculate the structure. Then the conversion of the 

structural model file must be completed before the 

calculation. In order to ensure the accuracy of the 

structural analysis and calculation work, the 

following work needs to be completed before the 

structural model is exported. That is, the physical 

model is used as a control to check the consistency 

of the analysis model. At the same time, we must 

also pay attention to the inspection of the imported 

structural analysis software model. 

 

2.4 Frame structure node connection 

The prefabricated frame structure joints are 

mainly connected by bolts, welded connections, 

bovine leg connections, and port connections. The 

wet connections are mainly pulp anchor 

connections, post-cast integral connections, cast-in-

place connections, and the like. 

Bolted. Bolt connection is the connection of 

columns and columns, beams and columns, beams 

and beams with bolts, which is a dry connection. 

The pseudo-dynamic test was conducted on the 

precast concrete frame structure. The results 

showed that the failure mode of the precast concrete 

frame structure was the bending of the bottom of 

the column and the hysteresis curve was full. It had 

good seismic performance and could meet the 

seismic requirements of the design and 

construction. 

Cow legs connected. Beam-column joints are 

mostly connected by calf-legs. The calf-legs 

themselves have high bearing capacity and are 

common in dry connection applications. According 

to the different functional requirements, the bovine 

leg can be set to be a bright calf leg and a dark calf 

leg. The calf leg is widely used in a prefabricated 

concrete multi-storey factory building, and the dark 

calf leg is used in a residential building with a high 

requirement for space aesthetics. 

Welding connection. Welding connection is a 

method of dry connection. The connection method 

does not have a clear plastic hinge. It is vulnerable 

to brittle failure under seismic load and has poor 

seismic performance. During the construction, 

concrete was poured on-site and the environmental 

pollution was small. 

Bolted. Bolt connection is a common mechanical 

connection method. Its advantages are simple 

construction, easy operation, and shortened 

construction period. Due to the poor bearing 

capacity of the bolted connection, the connection 

keys are easily damaged and relatively few in 

engineering practice. 

Sleeve grouting connection. When the 

prefabricated wall is prefabricated at the factory, a 

cast iron sleeve is embedded in the lower end of the 

wall, and the steel is reserved in the sleeve. When 

the construction is installed in the construction site, 

the lower structure is reserved and the reinforcing 

steel is inserted into the sleeve. The grouting 

material is poured into the sleeve through the 

grouting hole. The final substructure is connected to 

the prefabricated wall as a whole. 

Cast-in-situ connection. The cast-in-situ 

connection is that after the prefabricated shear wall 

is installed at the design position, the two shear 

walls are reserved by means of laps, etc., and finally 
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the cast-in-place concrete becomes a whole. Most of 

the prefabricated assembly nodes used now require 

on-site wet operation, which requires high 

construction technology and the quality is not easy 

to guarantee. Therefore, there are many issues that 

need to be studied for the nodes. 

 

2.5 Structural stress 

Load specification. So far, specifying loads in 

the Revit Structure definition has been very 

inconvenient. Because when the load designation 

needs to be modified, it is necessary to return from 

SAP2000 to RevitStructure. After the modification 

is completed, the conversion and import steps are 

performed again, and the operation is troublesome. 

At the same time, it is prone to errors during 

repeated operations. Load assignments are defined 

directly in the SAP2000 software, which brings 

great convenience and stability to the analysis. 

At present, the presentation of construction 

drawings in Revit Structure is still the traditional 

way of presentation, that is, the presentation of 

structural flat construction. Go to the appropriate 

structure view in the Revit Structure software. The 

software can automatically generate a 

corresponding structural floor plan, which provides 

the function of processing annotations for drawing 

drawings. 

The greatest advantage of the drawings designed 

with BIM technology is that there is a connection 

between the attribute parameters and the annotation 

parameters of the components, which not only 

provides great convenience for the modification of 

the later drawings, but also brings about the 

maintenance work. Convenience. However, it also 

has certain deficiencies: Compared with traditional 

CAD drawing tasks, the drawings drawn by BIM 

technology have a large workload. 

  

3 CONCLUSION  

Assembled structure has broad prospects for 

development. At this stage, it still needs continuous 

improvement and the improvement. In the process 

of continuous development of general fabricated 

structures, standardized structural design is an 

indispensable step. For a long time, fabricated 

structural design is one of the trends in the 

development of structural design. In the era of 

building industrialization, the application of 

structural design based on BIM can promote the 

development of fabricated structural design and also 

regardless of the commonly used prefabricated 

concrete components and steel components, or the 

less commonly used bamboo-wood material 

components, BIM technology can be a solid 

technical foundation. With the support of BIM, the 

basic family components with adjustable parameters 

can be realized. Therefore, the process of the 

structural design achieves the purpose of 

simplifying and simplifying. Scientific researchers 

must constantly introduce new technologies and 

materials to improve the overall technological level 

of China's construction industry, adding new 

opportunities for prefabricated structures. 
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