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Abstract - The previous studies of box girder bridges were related to the comparison of pre stressed concrete box girder with 
other sections of precast pre stressed concrete girder with respect to load carrying capacity, shear stress resistance and pre 
stressed losses. The rectangular, trapezoidal and circular sections of box girders are the typical sections which are generally 
used. Now a day trapezoidal section of box girder becomes more popular due to its high structural efficiency, better stability 
and serviceability. This paper presents a comparative study of single cell, two-cell and three-cell trapezoidal sections of post 
tensioned box girder  for same span length, span width, traffic and loading conditions is in the production of carries. 
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I. INTRODUCTION 
 
Box girder is a bridge in which a girder in shape of 
hollow box works as a main beam. The typical 
sections of box girders are rectangular, trapezoidal 
and circular. The trapezoidal section of box girder is 
most commonly used now a day. The high span/depth 
ratio can be adopted due trapezoidal section of box 
girder. The webs of this section are inclined with 
respect to vertical axis due to which this section has 
high torsional resistance.   
 
Most of the previous studies are based on the 
comparison of prestressed concrete box girder with 
other sections of precast prestressed concrete girder 
with respect to load carrying capacity, shear stress 
resistance and prestressed losses. This study aims 
with performance of single-cell, two-cell and three-
cell trapezoidal sections of post tensioned box girder 
for 20m span length and their comparison with 
respect to load carrying capacity and shear force 
resistance.  
 
In the present study the analysis of single-cell, two-
cell and three-cell trapezoidal sections of box girder 
is carried out by using STAAD Pro V8i software. 
Permissible stresses for deck slab are taken as per 
IRC: 21-2000. Permissible stresses for box girder are 
taken as per IRC: 18-2000. The various types of 
loads, forces and stresses to be considered in the 
analysis of the various components of the bridge are 
given in IRC 6:2000.The comparison of performance 
of these sections of box girder is studied which may 
give an idea for selection of suitable section of box 
girder and also this study may give the guidelines for 
developing and adopting most suitable section of box 
girder which can fulfill all structural aspects.  
 
 

II. DEAD LOAD BENDING MOMENT  
 
The bending moment developed due to dead load is 
more as compared to the bending moment due to 
super imposed dead load and live load. 

 
Figure 1: Bending moments in single-cell Trapezoidal section  

 
Figure 2: Bending moments in two-cell Trapezoidal section  
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Figure 3: Bending moments in three-cell Trapezoidal section  

 
Figure no. 1, 2 and 3 show the bending moments 
developed in single cell, two-cell and three cell 
trapezoidal sections respectively. The bending 
moments occurred due to live load and super imposed 
dead load is same in all three sections but the dead 
load bending moment is different. 
 
III. DEAD LOAD SHEAR FORCE  
 
The shear force developed due to dead load is more 
as compared to the shear force due to super imposed 
dead load and live load. Figure no.4, 5 and 6 shows 
the shear force developed in single cell, two-cell and 
three cell trapezoidal sections respectively. 
 

 
Figure 4: Shear force in single-cell Trapezoidal section 

 
Figure 5: Shear force in two-cell trapezoidal section 

 
 Figure 6: Shear force in three-cell trapezoidal section 

 
The shear force occurred due to live load and super 
imposed dead load is same in all three sections. The 
dead load shear force is different in these sections. 
 
IV. SLOPE AND DISPLACEMENT 
COMPARISON 
 

 
Figure 7: Slope comparison of single-cell, two-cell and three-

cell trapezoidal section 
 
The figure no. 7 shows slope comparison of single 
cell, two-cell and three-cell trapezoidal sections. The 
slope at beam of mid span is zero. The slope 
developed in single cell trapezoidal section is more as 
compared to two-cell and three-cell trapezoidal 
section.  

 
Figure 8: Displacement comparison of single-cell, two-cell and 

three-cell trapezoidal section 
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Due to dead load the displacement occurred is more 
as compared to that in case of live load and super 
imposed dead load. Maximum deflection developed 
in the mid of span of girder.  Above figure shows 
that, the displacement occurred in single cell 
trapezoidal section is more as compared to that in two 
cell and three-cell trapezoidal sections 
 
V. RESULTS AND DISCUSSIONS 
 
It has been observed that the bending moment occurs 
due to dead load only is different in all sections of 
post tensioned box girder due to different sectional 
areas of these sections. Figure no. 7 shows the 
comparison of dead load bending moments developed 
in single-cell, two-cell and three-cell trapezoidal 
sections of box girder for span length of 20m and 
same loading conditions. 

 

 
Figure 7: Dead load bending moment comparison 

 
The dead load bending moment developed in single 
cell trapezoidal section is less as compared to that in 
two cell and three cell trapezoidal sections. 
The shear forces occurred due to live load and super 
imposed dead loads are same in all sections of box 
girder. The shear force due to dead load only is 
different in these sections.  

 

 
Figure 8:  Dead load shear force comparison 

 
Figure no. 8 shows the dead load shear force 
comparison of single-cell, two-cell and three-cell 
trapezoidal section of box girder. The dead load shear 
force developed in single cell trapezoidal section is 
less as compared to that in two cell and three cell 
trapezoidal sections.  
The slope and displacement occurred in two-cell 
trapezoidal sections are more as compared to those in 
three-cell trapezoidal sections. The slope and 
displacement occurred in single-cell trapezoidal 
section are more as compared to two-cell and three-
cell trapezoidal section.   
 
CONCLUSION 
 
 The dead load bending moment and shear force 

developed in single cell trapezoidal   section is 
15.62% and 31.05% less as compared to those in 
two-cell and three-cell trapezoidal sections. 

 The slope and deflection in single cell 
trapezoidal section is 24% more as compared to 
two cell trapezoidal section and 33% more as 
compared to three cell trapezoidal sections.  

 From this study it has been proved that the single 
cell trapezoidal section is more advantageous in 
case of moment carrying capacity and shear force 
resistance as compared to all sections studied in 
this work.  

 The slope and displacement occurred in three-
cell trapezoidal section is less than that in single-
cell and two-cell trapezoidal section. For high 
span/depth ratio three-cell trapezoidal section is 
more suitable as compared to single-cell and 
two-cell trapezoidal sections. 
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