6     Comparison of Results

A.
Concrete Quantity in Superstructure
Table 6.1:  Support Reaction Internal Post-tensioning
	Support No.
	Reaction (T)
	Total Concrete

	1100
	3662.95
	11966 cum

	1200
	11294.21
	

	1300
	11294.21
	

	1400
	3662.95
	


Table 6.2:  Support Reaction  External Post-tensioning

	Support No.
	Reaction (T)
	Total Concrete

	1100
	3252.42
	10677 cum

	1200
	10093.4
	

	1300
	10093.4
	

	1400
	3252.42
	


From above value, it has been found that there is total saving in concrete of superstructure is 1289 cum i.e. a saving of 10.8% over internal prerstressing system.

B.
The loss in prestressing force due to friction occurs throughout the span in internal post-tensioning while same occurs at deviator locations only in external post-tensioning as shown in figure 5.8 & 5.25.
C. 
The maximum percentage losses in prestressing force is 18.96% and 18.28% for internal post-tensioning and external post-tensioning respectively.

D. The ultimate moment capacity of section is more in internal post-tensioning as compare to external post-tensioning.
E. 
The shear web reinforcement required is 28.75 cm2/m and 37.16 cm2/m at intermediate support location for internal post-tensioning and external post-tensioning respectively. Thus the shear web reinforcement required is more in external post-tensioning as compare to internal post-tensioning.

7.     Conclusion

External post-tensioning has been a popular technology that had been used in the construction of new bridges and strengthening of existing bridges.

(i) It is evident that the external post-tensioning is a viable technology for new bridges that had resulted in the construction of several innovative bridges.

(ii) This technology has been successfully used for flexural and shear strengthening of existing bridges.

(iii) The parallel design of a multi-cell box girder highway bridge with internal and external tender has shown that the difference in concrete quantity of superstructure is in the range of 10.8%. The concrete quantity in superstructure with external prestressing system is less which results further saving in design of substructure and foundation.

(iv) The quantity of prestressing tendon and requirement of shear reinforcement with external prestressing system is more as compare to internal prestressing system. However, the difference in quantity is small.

In spite of a disadvantage at the ultimate limit state because of the inability to fully reach the tender load capacity, the solution with external tendons can be competitive in terms of reinforcement amount. For most practical cases, the difference between the two solutions with internal and external prestressing is small. Thus, the amount of prestressing should not be used as criteria for the choice of other criteria related to the respective advantages of the two types of prestressing.
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