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Abstract: With the rapid development of China's economy, more and more cars 

appeared. However, the problem of urban parking is becoming more and more serious. 

The mechanical stereoscopic garage can make full use of land resources and parked 

vehicles to the maximum extent. It is an important way to solve the static traffic 

problem in the city. The working principle of a typical non-avoidance dimensional 

garage is described, and according to the site constraints and garage design 

requirements, the structure and overall size of the main frame are determined. The 

walking system, slewing system, lifting system and safety protection system is mainly 

designed, which provides a theoretical basis for the design of non-avoidance 

dimensional garage 
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1. Introduction 

With the improvement of the people's living standards, cars have been very common, 

making people’s travel very convenient. From the perspective of development trends, 

car ownership will remain high in the future, resulting in a conflict between excessive 

car ownership and serious shortage of parking spaces [1-5]. At present, the proportion 

of car ownership and parking space in China is only 5:1, and the reasonable proportion 

of car parking and car ownership should be 1.2:1. At present, many communities are 

expanding the underground garage, although the current contradictions can be 

alleviated properly, but the cost of civil construction is relatively high and the economic 

benefit is low. In recent years, the development of mechanical double-layer or 

multi-storey parking equipment developed by vertical spatial thinking has a relatively 

mature technology, and the cost is low, and the economic benefit is very optimistic. 
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Therefore, this paper will solve the problem through the system design of 

non-avoidance dimensional garage. 

 

2.  Mechanical System Design of Non-avoidance Dimensional Garage 

The stereoscopic garage is emerging in recent years. The technology of stereo garage 

at home and abroad is not very mature, which brings great difficulties to the design of 

non-avoidance dimensional garage. This paper mainly focuses on the basic size of 

large and medium-sized cars: Captain 4.6~4.9 m, car width 1.7~1.9 m, car height 

1.3~1.6 m, wheelbase 2.7~2.9 m, carries on the design to the overall size of 

non-avoidance dimensional garage.  

Through the analysis and comparison of the above parameters and the advantages and 

disadvantages of all kinds of mechanical solid garage, the overall design drawing of 

non-avoidance dimensional garage is obtained, as shown in Figure 1. The advantages 

of non-avoidance dimensional garage are designed : save the use of the land; 

non-avoidance; vehicle access time is short, time is not more than 90 s; car access 

without reversing storage, provides convenience for the owners; covers an area of 

small; the upper and lower car do not need to avoid. The non-avoidance dimensional 

garage multiplied the parking space, which ensured the efficiency of the work and 

reduced the cost. This paper gives a brief description of the overall design of 

non-avoidance dimensional garage. 

 

Fig.1 the overall design drawing of non-avoidance dimensional garage 

 

In order to achieve a series of actions, the design of non-avoidance dimensional garage 

initially includes five major systems and five parts.The five major systems: walking 

system, slewing system, lifting system, electrical control system and safety protection 
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system. The five parts: rails, columns, floors, base, run five car body structure. The 

concrete working principle of non-avoidance dimensional garage is as follows: 

When the owner sends the command to the equipment, the control module will send 

commands to the motor to perform operations such as lifting, rotation, and traverse. 

When a car arrives, the owner only needs to press the remote controller to start the 

equipment. The equipment will enter the state of automatic operation. The vehicle 

board will be slowly moved outwards by the walking system. After reaching the 

designated position, the vehicle platform will be driven by the rotation system 90°, 

then the loading plate is lowered to the ground by the lifting system. When the owner 

enters the vehicle into the vehicle board to stop the car from reversing, the sensor in 

front of the vehicle platform issues an alarm to indicate that the vehicle has reached a 

suitable position, and the owner can turn off the engine, pull the parking brake, and get 

off the vehicle. When the owner takes the car, after the safety of the surrounding 

environment, press the pick up button, the device will move, the vehicle platform will 

move to the ground, and the owner will return to the original location after the car is 

completed.       

                

3. Key System Design of Non-avoidance Dimensional Garage 

3.1 The design of walking system 

As the quality of the car is larger, the pressure on the garage is greater. The design 

structure is shown in Fig 2. The transmission part adopts a motor to drive the sprocket 

1 and the sprocket 2 to move, and then drives the sprocket shaft, so that the linkage 

wheel rotates to realize the movement. During the operation, the motor is connected 

with the box, and the sprocket 2 is connected with the wheel to drive the box and the 

upper column and the carriage board. 

 

 

Fig.2 walking system transmission diagram 

 

In the access to the garage, the structure is subjected to greater forces. Therefore, in 

the design of the walking system, six wheels are designed on both sides of the lane to 

resist the torque generated above. 
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3.2 The design of slewing system 

The slewing system is one of the important components of the basic functions of the 

garage. Here choose bearing support. Bearings can resist large overturning moments 

while resisting axial forces[6]. 

The slewing system takes the sprocket to rotate the shaft so as to realize the rotation 

of the loading plate. As shown in Fig 3, the motor drives the sprocket 1 and the 

sprocket 2 to be jointly driven. The sprocket 2 is mounted on the column shaft, and is 

jointly driven with the slewing bearing 3 to rotate the column. The transmission 

method using the chain transmission must bring vibration or shock to the garage, and 

slewing system use the FM start method to start the motor[7]. 

 

Fig.3 slewing system transmission diagram 

 

 

Fig.4 lifting system transmission diagram 

 

3.3 The design of lifting system 

The role of the lifting system is mainly to realize the sports that the car lifts. The column 

takes a hollow structure. And lifting system take the chain wheel transmission method. 

A sprocket is arranged at a suitable position on the bottom and the upper part, and a 

structure connected with the chain is provided on the interior of the vehicle-carrying 

plate, so that the lifting and lowering of the vehicle-carrying plate can be realized. 

As shown in Fig. 4, the motor drives the sprocket 1, the sprocket 1 is driven by the 

chain to the sprocket 2, thereby driving the vehicle to reciprocate on the board. 

Because the chain has a certain strength, in order to prevent the chain from breaking, 

resulting in the falling of the vehicle-carriage plate endangering the personal and 
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property safety, according to the internal wire rope to prevent the chain from breaking 

the harm. 

 

3.4 The design of fall-proof device  

During the operation of the parking equipment, in order to prevent the chain is broken 

after the aging of the equipment and the equipment is overloaded, Fall-proof device is 

provided below the pillar shell, as shown in Fig. 5. A spring is provided in the structure 

for generating the pressure of the extruded chain. The front wheel presses on the chain. 

When the chain breaks, the jaws will immediately pop out and get stuck in the slot of 

the column. There are two functions: the first one is the pressure of transmitting the 

spring; the second one is the tension of the chain, which prevents the chain from being 

dislodged, resulting in an unsteady transmission ratio. 

 

4. Conclusion 

In recent years, with the development of China’s comprehensive strength and the rapid 

development of economy, more and more cars appeared. However, the private cars 

bring convenience to people at the same time, also brought us all kinds of problems. 

How to access car in the rush rapidly has become a problem we have to consider. The 

non-avoidance dimensional garage designed in this paper can effectively solve these 

problems. To improve people's quality of life, the development of non-avoidance 

dimensional garage is in line with current needs. It will certainly be recognized by the 

society and will bring huge benefits to the community. 
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