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Abstract— Rollover of the heavy vehicle most of the times 

occurs on curving section of road.  To reduce these type of 

the accidents especially on the curving section introduce an 

interconnected hydraulic suspension system in which double 

acting hydraulic cylinder are used, they are diagonally 

opposite connected to each other. Due to centrifugal force 

the load is concentrated on the outer suspension. Due to 

interconnection of the hydraulic system oil from lower 

portion of the cylinder moves in upper portion of another 

cylinder. Due to this type of connection the force is 

transferred to the inner side and balance or maintain the 

centre of gravity of the vehicle within the limit and prevent 

the accident. 
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I. INTRODUCTION 

The most of the accident of the heavy vehicle like truck, 

trailers occurs on the curving section of the road. Rollover 

occurs due to travelling at the high speed on the curving 

section, losing control due to rapid decrease of friction, such 

as driving on the ice road due to these reason the centre of 

gravity of the vehicle deflects from the mean position. When 

the vehicle undergoes a turn ,centrifugal force caused by its 

body pull it outward from turning centre and therefore 

centre of gravity of the vehicle deflects beyond the limit and 

rollover occurs  

In the luxurious car the sensors are fitted to sense 

the deflection for maintaining the C.G. within limit. For 

rollover prevention one of the innovation is there that is real 

time estimation of roll angle and C.G. height. 

This paper introduce an interconnected hydraulic 

suspension system in which double acting hydraulic 

suspension are used .Connect the cylinder diagonally 

opposite means lower portion of the one cylinder is 

connected to upper portion of the another cylinder and vice 

versa .when the vehicle is taking the turn that time due to 

centrifugal force more load is concentrated on the outer 

suspension and due to inter connection if outer piston of 

cylinder goes downward then the oil moves from lower 

portion to upper portion of inner cylinder and at a time both 

side moves downwards due to spring provided above the 

piston after the ending turn piston moves upward . In this 

way an interconnected hydraulic suspension system gives 

stability to the vehicle n maintain the C.G. within the limit 

 
Fig. 1: Model of the project set-up 

 
Fig. 2: 

 
Fig. 3: 

 
Fig. 4: CAD model of the project 
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II. MANUFACTURING 

For the implementation of the system  and for  experiment  a 

small scale model is made as shown in fig. in which two 

double acting hydraulic  cylinders are used and they are 

interconnected with the help of flexible pipe , top of one 

cylinder to the bottom of another cylinder and vice versa. 

Then springs are fitted on the cylinder they act as a 

suspension and they helps to lift the position rod at initial 

position. Pan is fitted on the both suspension it acts as a 

body of the vehicle. For the experiment weights are placed 

on the pan .weights acts a load acting on the suspension at 

the curving section .By observation see that as the load 

placed, both cylinder moves downward. It indicates that the 

load on the one suspension is transferred to another cylinder 

and C.G can be maintained within limit. 

 
Fig. 5: experimental set up 

III. CALCULATIONS 

A. Experimental Calculations  

Diameter of the cylinder =D=40mm, 

Diameter of the piston rod =d=20mm, 

Load =100N, 

Spring length=250mm,  

Inner diameter =50mm. 

Area below the piston =A= π/4*D2=1256.63mm2 

Area above the piston=a= π/4*(D2-d2) =942.47mm2 

Let F1 be the force applied on one side 

F1=100N 

P=F1/A=0.0795 N/mm2 

This pressure is transferred to the another cylinder in the 

upper portion, 

P *a=F2 =75N 

Hence if 100 N of force when applied then out of which 

75N is transferred to other side. 

B. Load Transfer Calculation 

Calculation of  
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For the calculation we take the speed of the vehicle 60 

km/hr  

From above calculation get the forces or load on each wheel  
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These are the values of the load on 4 wheels without using 

system: 

Load on the front wheel 1= 27196.76N  

Load on the front wheel 2=119844.67N 

Load on the rear wheel 3= 2780.32N 

Load on the rear wheel 4= 95428.23N 

After implementation of our system as per experimental 

calculation force transferred from outer wheel to inner 

wheel  

So we get new values of the load 

Load on the front wheel 1=61933.42N  

Load on the front wheel 2=108265.78N 

Load on the rear wheel 3= 37516.98N 

Load on the rear wheel 4= 83845.29N 

Now, keeping velocity factor unknown and from above new 

loads  

 V=30.01 

 
Fig. 6: 

IV. RESULTS 

Without system 
Load 

transfer 
With system 

Speed(km/hr) Load(N) (N) Load(N) Speed(km/hr) 

40 532156.1 18286 70442.1 19.38 

50 41406 24081.68 65487.68 24.99 

60 27196.76 34736.66 61933.42 30.01 

70 9289.9 48165.44 57455.34 35.34 

Table 1: 

As the speed increases the load on the inner wheel 

decrease.  

For reducing rollover accidents it is required to 

increase the load on the inner wheel  

The above table gives load on the inner wheel with 

system and without system  

After implementation of hydraulic suspension 

system in the vehicle there are less chances of rollover 

accidents and stability of the vehicle can be maintained at 

the curving section.  
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V. CONCLUSION 

Now a days we can see that most of the accidents are 

happen on the curving section of the road, mostly accidents 

of heavy vehicles like trailers, trucks are occurred. This 

paper gives the solution on these type of the accidents. The 

installation cost may be higher but it is one time investment 

and after that it will save valuable life. After comparing the 

experimental results to the actual condition, It is concluded 

that the use of interconnected hydraulic suspension system 

will reduce the rate of rollover accidents mostly which are 

happened in the curving section of the road. 
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