






 

 
Fig. 5 Exterior Concrete girder 

 
Fig. 6 Exterior Steel girder 

 
 
The effect of crossbeam is varied depending on the number of lanes and distance 
from exterior girder to curb. The cases with three number of lanes(Case 3 and Case 
4) show higher variation than the cases with four number of lanes(Case 5 and Case 
6). This is because of slab. As the number of lane increases, so as the slab width. 
Therefore the wide slab affects to load distribution more than crossbeam. Distance of 
exterior girder to curb shows higher effect to crossbeam than the number of lane. 
The cases with shorter distance of exterior girder to curb vary more than longer 
distance cases. The reason is that if distance of exterior girder to curb is longer, the 
more vehicle load is applied at outside of exterior girder where is far away from 
interior girder, so effect of cross beam between exterior and interior girder is reduced. 
 
 
6. Proposed Load distribution factor 
 
The number of girder should be more than four to be affected by cross beam. As 
spacing between cross beam increase, load distribution factor increases. Also 
distance from exterior girder to curb and the number of lanes affect to slope of 
variation of load distribution factor. As distance from exterior girder to curb and the 
number of lane decrease, the slope of variation of load distribution factor increase. 
Therefore the proposed load distribution factor is shown in Eq (4) 
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,where Nl is the number of lane, de is distance from exterior girder to curb, s is 
distance between cross beam (m) and S is distance between girder(mm). Last term 
in the right equation is from non-cross beam AASHTO LRFD code which is Eq (2).  
Comparison between FEM result and proposed equation are shown in Fig. 7-10. It 
can find that proposed equation properly suggests load distribution factor in concrete 
and steel girder.  
 



 
Fig. 7 Proposed Equation (Case 3) 

 
Fig. 8 Proposed Equation (Case 4) 

 

 
Fig. 9 Proposed Equation (Case 5) 

 

 
Fig. 10 Proposed Equation (Case 6) 

 
 
Fig. 11 and Fig. 12 are comparison between FEM, Grillage method, LRFD and 
proposed Equation. AASHTO LRFD (Eq. (3)) suggests conservative load distribution 
factor. Therefore, proposed equation is more efficient than AAHSO code and provide 
more safety than grillage method.  
 
 

 
Fig. 11 Comparison in Concrete girder 

 
Fig. 12 Comparison in Steel girder 



7. Conclusion 
 
One of reason for crossbeam is for load distribution. Crossbeam is effective in girder 
bridges with more than four girders. As the number of crossbeam increases, the load 
distribution factor is decreased. Therefore crossbeam prevents the girder from 
destruction due to concentrated load.  
AASHTO LRFD suggests very conservative LDF and uses different equations 
depending on crossbeam. Since proposed equation includes LDF at non-crossbeam 
case, it can use for non-crossbeam and crossbeam cases. Therefore proposed 
equations is efficient than AASHTO and safer than grillage method. 
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