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Abstract. In order to study the effect of viscous energy dissipation brace to the special Stress 
Performance of the concrete frame  joint, the paper analyzes the concrete frame with installed and 
not installed damper under the action of earthquake by adopting Sap2000.The internal forces in 
joint area and seismic capacity of concrete frame are compared. The analysis results prove that 
installed this damper improves the ability of joint's energy consumption, and produces stress 
concentration in joint area. But internal forces are improved, and the story drift angle of floor 
displacement and floor shear are significantly reduced. The seismic capacity of concrete frame are 
obviously improved .and improve the seismic performance of structure. 

Introduction 
In order to study the effect of energy dissipation device to the concrete frame joint, Morgen B et 

al have studied a new rotation of friction energy dissipator being set in the prestress reinforced 
concrete beam-column joints, and done large size prefabricated component tests, the result shows 
that the energy dissipator can dissipate a large number of earthquake energy and  protect the 
security of the main structure [1]. Zhou Yun et al have studied axillary viscous damper brace in 
influence on frame structure, and found that the internal force of beam-column joint significantly 
has been reduced setting the viscous damper brace, the emergence and development of plastic hinge 
delayed on the framework pillars, the beam-column joints effectively protected, the seismic 
performance of reinforced concrete frame improved[2]. Cui Mingjuan et al analyzed the influence 
on frame joint for a new type of steel tank damper, through the analysis of the finite element 
software ABAQUS, the damper is effective improving the hysteretic performance of beam-column 
joints, and advantageous to the seismic[3]. Besides, there are a lot of research results[4,5]. In order 
to further study on seismic behavior for viscous energy dissipation brace concrete frame joints, no 
control structure and control structure is analyzed respectively basing on the finite element software 
sap2000. 

Theoretical Analysis of the Energy Dissipation Damping Mechanism  
Maxwell model that is the viscous damper mechanical model for damping in series with the 

spring units is adopted in this paper. The  viscous damping unit in Sap2000  as shown in figure 1.  
 

Fig 1 Maxwell Model 

Assuming that axial deformation of damping unit and spring unit respectively are kd  and cd . 
  

ck ddd +=                                                                  (1) 
Exp
ckd Cdkdf ==                                                             (2) 

k represent the spring constant; C represent damping coefficient; Exp represent damping 
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index，must be positive；the scope of use is between 0.2 ~ 2.0; kd represent the deformation in the 
damper; cd represent the deformation rate in the damping. 

Numerical Model 
A four stories RC frame  is simulated and analyzed to nonlinear time history using sap2000 for 

not installed damper, each story installed dampers, the following  two layers installed dampers and 
the above two layers installed dampers, the analysis model is shown in figure 1. The viscous 
damper is simulated by Nlink element in sap2000. Damping coefficient Cα =1000kN·s /m， 
Speed index α =0.2，Stiffness coefficient is 100~10000 times of damping coefficient in the 
structure [6]. 

   
Fig 2 Calculation model 

When nonlinear time history in the structure is analyzed using sap2000, El Centro - wave (peak 
341.7 cm/s2) of 70 Gal (more than 8 degrees met earthquake) is used, sampling period is 0.02s. The 
results of the analysis as shown in the following Fig 2- Fig 4. 

    
Fig 3 the interlayer displacement and floor shear under more earthquake of El-Centro wave in X 

direction 
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Fig 4 the shear of beam end in middle column joint 

 
Fig 5 axial force of the side column 

Table 1 the axial force of viscous damper 
number of viscous 

damper 
Model 1（KN） Model 2(KN) Model 3(KN) 

1 37.91 50.76 4.33 
2 68.71 75.46 5.13 
3 117.77 29.84 69.65 
4 95.87 38.48 70.95 

 
By contrast,   the interlayer displacement, angular displacement and interlayer shear force is 

significantly reduced on each floor of frame structure being installed viscous damper, decreases rate 
of maximum displacement in the seismic of the structure is the maximum to 80.5% in the X 
direction, it is obvious to improve the seismic performance of the structure. The contrast of the 
model one, two and three can be found that the seismic capacity of the frame structure with viscous 
dampers is better in model 1. The seismic capacity of the frame structure have improved in the 
model two and three because of each floor being installed the viscous damper, but the structure is 
easy to be destroyed because larger stress  is generated in the floor of not installed the viscous 
damper. Because of the energy dissipation of the damper, the axial force in the viscous damper and 
the stress concentration in the joint are obviously generated. However, the shear force and axial 
force at the joint of the beam and the column end installed the viscous damper are obviously 
decreased, which indicates that the viscous damper can improve the structural mechanical 
proprieties and reach the requirement of earthquake by viscous energy dissipation. 

Conclusion 
The classification of the damping and energy consumption device is introduced, and the 
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calculation model of a four stories RC frame for not installed viscous dampers each story installed 
dampers, the following two layers installed dampers and the above two layers installed dampers is 
found and simulated using sap2000. 

1) The interlayer displacement, angular displacement and interlayer shear force between layers 
of the floors is significantly decreased on each floor of frame structure with viscous dampers，and 
can effectively improve the seismic resistance of frame structure, consume the earthquake energy, 
improve the seismic performance of structures 

2) Install the viscous dampers in the frame structure that make the joint produce stress 
concentration, so the joints need to be strengthened. But the internal force of the beam end and 
column end in the joint decreases obviously, the internal force in the joints are effectively improved. 

3) The uniform arrangement of viscous dampers in the frame structure can better play the 
damper's energy dissipation capacity, and the frame structure has a higher safety reserves at the 
same time. 
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