
 
 
 
 
 
 
 

 
 

International Institute of Earthquake Engineering and Seismology (IIEES) 

EVALUATION OF THE METHODS FOR CALIBRATION OF OPTIMAL LOAD AND 
RESISTANCE FACTORS BASED ON STRUCTURAL RELIABILITY THEORY 

 
Mahshid MOHAJER AREF 

School of Civil Engineering, Department of Civil Engineering, Science and Research Branch, 
 Islamic Azad University, Tehran, Iran 

mah.aref@yahoo.com 
Ali KHODAM 

Assistant Professor, Department of Civil Engineering, Arak University of Technology, Arak, Iran 
ali.khodam@gmail.com 

Mohsen-Ali SHAYANFAR 
Associate professor, Centre of Excellence for Fundamental Studies in Structural Engineering, 

 Iran University of Science and Technology, Tehran, Iran 
shayanfar@iust.ac.ir 

Mirhamid HOSSEINI 
Assistant Professor, Department of Civil Engineering, Science and Research Branch, Islamic Azad University, Tehran, Iran 

mirhamid.hosseini@srbiau.ac.ir 
 

Keywords: Structural reliability, Code calibration, Partial safety factor, Reliability index, limit state functions 
 

In the code calibration based on structural reliability theory, the purpose is to provide partial safety factors for 
obtaining safe and economical structural design (Gayton et al., 2004). This goal can be achieved by taking statistical 
characteristics of loads and resistance parameters into account. In this context, different reliability methods are presented 
for different kind of problems in a way that each one is appropriate for a special kind of problem depending on the 
nonlinearity of limit state function (Beck et al., 2010; Bojórquez et al., 2017). 

In this paper, an algorithm is proposed for code calibration based on structural reliability theory, which leads to a 
uniform level of reliability for a variety of limit states. This method is based on computing derivatives of limit state 
function with respect to random variables for reliability assessment which results in increasing the efficiency of the 
algorithm. In this context, the partial safety factors for two cases including a limit state with different design situations, 
statistical parameters and target reliability indices are computed.  

In the first case the limit sate Equation 1 with a constant target reliability, the effects of an increase in Kl, the ratio of 
live to dead load, on the load factors including dead, live, and wind load and resistance factor are investigated. 
 

. . .D L WR D L W∅ = γ + γ + γ                                                                                                                                                   (1) 
 
The results illustrated in Figure 1 show a slight increase in ∅  and γD,a significant increase in γL, and a significant 

decrease in γW. This process is also performed for the second case by changing the ratio of wind load to dead load 
(Kw). 

Finally, the optimal partial safety factors for the limit state with different design situations are computed by two 
different methods, namely minimum penalty function method and weighted factors method. The comparison of the 
results shows that the minimum penalty function method (method 1) leads to the partial safety factors obtained only 
from design state with dead-to-live load ratio of 1. On the other hand, the weighted factors method (method 2) leads to 
the partial safety factors contributed by all design states. Consequently, the weighted factors method is more suitable 
for problems with high number of design states and reliability analyses. 
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Figure 1. The effects of changing KL on partial safety factors. 
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