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4.  Results

3. Methodology

Assumption

Linear zone (A)

Non linear zone (B,C)

Particular interest has been brought last years

to the study of tire-ground interface to make

vehicles more safe and comfortable. Depending

on the application area, many models have been

developed in the literature, to describe the

behavior of the tire on the ground. These models

contain numerous dependent parameters with an

arbitrary distribution.
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References

• Sensitivity analysis method proposed for model with dependent and arbitrary 

distributed parameters 

• Application on tire model : physically consistent results were obtained

• Dependent parameters

• Arbitrary distributed parameter

• input variables

• macro-coefficients

• the pure lateral force considered as the 

output model here

• The lateral stiffness as a function of the vertical 

load and the camber angle is defined as 

Orthonormal data basis construction in 

terms of non-central statistical moments 
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Calculation of sensitivity indexes from 

polynomial chaos coefficients
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Input variable correlation matrix
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• To determine the parameters affecting the

variation of the tire forces.

1. The overview
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Input decorrelation using Cholesky

decomposition

step(1)

• ��
: the correlated and uncorrelated  contribution 

of �

• �����
: the contribution of � without its correlative 

contribution with

• ��
: the proper contribution of �

[1] T. A. Mara and S. Tarantola. Variance-based sensitivity indices for models with 

dependent inputs. Reliability Engineering & System Safety. 107:115-121, 2012.

[2] S. Oladyshkin and W. Nowak. Data-driven uncertainty quantification using the 

arbitrary polynomial chaos expansion. Reliability Engineering & System Safety. 

106:179-190, 2012.

[3] W. F. Milliken and D. L Milliken. Race Car Vehicle Dynamics. Society of 

Automotive Engineers Inc. 1996.
• Dynamic sensitivity analysis of tire model

Tire lateral force � as a function of slip angle α , for 

different values of 


Arbitrary probability density functions of Input 

variable 

step(2)

step(3)

2. Model
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5.  Conclusion and perspectives

Macro-

coefficients 

calculation
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