
QUESTION BANK 

CE6702 – PRESTRESSED CONCRETE STRUCTURES 

UNIT 4 – COMPOSITE BEAMS AND CONTINUOUS BEAMS 

PART – A (2 marks) 
 

 

1.  Define propped construction.                             (AUC May/June 2013, Nov/Dec 2013) 

The dead load stress developed in the precast prestressed units can be 

minimized by propping them while casting the concrete in situ. This method of construction 

is termed as propped construction. 

2.  How to achieve compositeness between precast and cast in situ part and 
show the sketches?                                  (AUC May/June 2013, Nov/Dec 2013) 

The composite action between the two components is achieved by roughening 

the surface of the prestressed unit on to which the concrete is cast in situ, thus giving a 

better frictional resistance or by stirrups protruding from the prestressed unit into the added 

concrete or by castellations on the surface of the prestressed unit adjoining the concrete 

which is cast in situ. 

3.  What is meant by composite construction of prestressed and in situ concrete? 

(AUC Nov/Dec & Apr/May 2011) 

In a composite construction, precast prestressed members are used in 

conjunction with the concrete cast in situ, so that the members behave as monolithic 

unit under service loads. The high strength prestressed units are used in the tension 

zone while the concrete, which is the cast in situ of relatively lower compressive strength 

is used in the compression zone of the composite members. 

4.  How deflections in composite members are computed?           (AUC Nov/Dec 2011) 

In the case of composite members, deflections are computed by taking into 

account the different stages of loading as well as the differences in the modulus of elasticity 

of concrete in the precast prestressed unit and the in situ cast element. 

5.  What do you mean by unpropped construction?                       (AUC Nov/Dec 2012) 

If the precast units are not propped while placing the in situ concrete, stresses are 

developed in the unit due to the self weight of the member and the dead weight of the in 

situ concrete. This method of construction is referred to as unpropped construction. 

6.  What are the forces considered in the calculation of deflection of prestressed 

concrete beams?                                                                               (AUC Apr/May 2010) 

Prestressing force 

Self weight of the beam 

Dead load of the concrete 

Live load acting on the concrete



7.  What are the roles played by shear connectors in composite construction? 

(AUC Apr/May 2010) 

It is generally assumed that the natural bond at the interface contributes a part of 

the required shear resistance depending upon the strength of the in situ cast concrete and 

the roughness of the precast element. Any extra shear resistance over and above this should 

be provided by shear connectors. 

 
8.  What are the advantages in using precast prestressed units? 

(AUC Apr/May 2011, Nov/Dec 2010 & 2012) 

   Saving in the cost of steel in a composite member compared with a 

reinforced or prestressed concrete member. 

Sizes of precast prestressed units can be reduced due to the effect of composite 

action. Low ratio of size of the precast unit to that of the whole composite member. 

Composite  members  are  ideally  suited  for  construction  bridge  decks  without  
the disruption of normal traffic. 

9.  Name the loadings to be considered for computing initial Deflection. 
 

Prestress 

Self weight of the beam 

Weight of the in situ cast concrete 

 

 

(AUC Nov/Dec 
2010)

 

 

10. How do you compute the shrinkage and resultant stresses in composite member? 

(AUC Nov/Dec 2012) 

The magnitude of differential shrinkage is influenced by the composition of 

concrete and the environmental conditions to which the composite member is exposed. In 

the absence of exact data, a general value of 100 micro strains is provided for computing 

shrinkage stresses. 

 
11. Distinguish between propped and unpropped construction methods. 

(AUC Nov/Dec 2012) 
 

 

S.No Propped construction Unpropped construction 

1 The dead load stress developed in 

the precast prestressed units can be 

minimized  by propping  them  while 

casting the concrete in situ. This 

method of construction is termed as 

propped construction. 

If the precast units are not propped while 

placing  them  in  situ  concrete,  stresses 

are developed in the unit due to the self 

weight  of  the  member  and  the  dead 

weight   of   the   in   situ   concrete.   This 

method of construction is referred to as 

unpropped construction. 

2 If the pretensioned beam supports 

the weight of the slab while casting. 

If the slab is externally supported while 

casting. 



12. What are the assumptions made in stresses developed due to differential shrinkage? 

The shrinkage is uniform over the in situ part of the section. 

Effect of creep and increase in modulus of elasticity with age and the 

component of shrinkage, which is common to both the units are negligible. 

 
13. Name the loadings to be considered for computing deflection if the beam is 

propped section. 

Prestress 

Self weight of the beam 

Dead weight of the in situ cast concrete 

Live load of the in situ cast concrete 
 

 

14. Name the loadings to be considered for computing deflection if the beam is 

unpropped section. 

Prestress 

Self weight of the beam 

Live load of the in situ cast concrete 
 

 

15. Sketch the typical cross section of precast prestressed concrete beam. 
 
 



PART – B (16 
marks) 

 

 

1.  Design a precast prestressed inverted T – section to be used in a composite slab of 

total depth 600 mm and width 300 mm. the composite slab is required to support an 

imposed load of 16 kN/m2 over a span of 14 m. the compressive stress in concrete at 

transfer and the tensile stress under working loads may be assumed to be 20 and 1 

N/mm2 respectively. The loss ratio is 0.85. Determine the prestressing force required 

for the section.                                                                          (AUC May/June 2013, 

Nov/Dec 2013) 
 

 

Solution: 
 

 



2.  Explain the term shrinkage stresses in composite beams.(AUC May/June 2013) 
 

 

 
 
 
 



 

3.  A precast pretensioned beam of rectangular section has a breadth of 100 mm 

and a depth of 200 mm. the beam with an effective span of 5 m is prestressed by 

tendons with their centroids coinciding with the bottom kern. The initial force in 

the tendons is 150 kN. The loss of prestress may be assumed to be 15 percent. 

The beam is incorporated in a composite T – beam by casting a top flange of 

breadth 400 mm and thickness 40 mm. if the composite beam supports a live load 

of 8 kN/m2. Calculate the resultant stresses developed in the precast and insitu 

concrete assuming the pretensioned beam as: 

(a) Unpropped, (b) propped during the casting of the slab. Assume the same 

modulus of elasticity for concrete in precast beam and insitu cast slab. 

  (AUC Nov/Dec 2011) 

Solution: 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  Discuss in detail about the factors which influence flexural strength and shear 

strength of composite prestressed section. (AUC Nov/Dec 2011) 

 
Flexural strength of composite section: 

 

 



Shear strength of composite section:



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5.  A precast PSC beam of rectangular section has a breadth of 100 mm and a depth of 

200 mm.  The beam with an effective span of  5 m  is  prestressed  by tendons 

with  their centroids coinciding with bottom kern. The initial force in the tendon is 

150 kN. The loss ratio = 0.85. The beam is incorporated in a composite T beam by 

casting a top flange of breadth 400 mm and thickness 40 mm. If the composite beam 

supports a live load of 8 kN/m2. Calculate the resultant stresses developed in the 

precast and insitu cast concrete assuming the pretensioned beam as unpropped 

during the casting of the slab. 

Eprecastpsc = 35 kN/mm2, Einsitu con = 28 kN/mm2. (AUC Nov/Dec 2012) 
 

 

Solution: 
 

 





 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.  Write step by step design procedure for composite construction.  (AUC Nov/Dec 
2013) 





7.  Explain  the  advantages  of  using  precast  prestressed  elements  along  with  

in-situ concrete.                                                                       (AUC Apr/May 2010) 

 

 
 

 

8.  Explain different types of composite construction with sketches. 

(AUC Apr/May 2010, 2011, Nov/Dec 
2012) 

 

 





 
 

 





 

9.  A composite beam of rectangular section is made of inverted T-beam having a slab 

thickness of 150 mm and width of 1000 mm. the rib size in 150 mm x 850 mm. The in 

situ concrete slab has EC = 30kN/m2 and the thickness of cast in situ slab is 1000 mm. 

If the differential shrinkage in 100 x 10-6 units, estimate the shrinkage stress 

developed in the precast and cast in situ units.                                                                  (AUC 

Apr/May 2011) 
 

 

Solution: 
 

 



 
 

 



10. A composite T - beam is made up of a pretensioned rib 100 mm wide and 200 mm 

deep and cast in situ slab 400 mm wide and 40 mm thick having a modulus of 

elasticity of 

28kN/mm2. If the differential shrinkage is 100 x 10-6  units, estimate the shrinkage 
stress 

developed in the precast and cast in situ units.                                    (AUC Nov/Dec 

2010) Solution:



 

11. Explain the precast prestressed concrete stresses at serviceability limit state. 

(AUC Nov/Dec 2012) 



 

 
12. Design a composite slab for the bridge deck using a standard invested T-section. The 

top flange is 250 mm wide and 100 mm thick. The bottom flange is 500 mm wide and 

250 mm thick. The web thickness is 100 mm and the overall depth of the inverted T-

section is 

655 mm. The bridge deck has to support a characteristic imposed load of 50 
kN/m2over 

an effective span of 12 m. Grade 40 concrete is specified for the precast pretensioned 

T section with a compressive strength at transfer of 36 N/mm2. Concrete of grade 

30 is used for the insitu part. Determine the minimum prestress necessary and 

check for safety under serviceability limit state. Section properties: Area = 180500 

mm2, position of centroid = 220 mm from the soffit.I = 81.1 x 108 mm4, Zt = 18.7 x 106 

mm3, 

Zb = 37 x 106 mm3. Loss ratio = 0.8, Mmin = 0.                                           (AUC Nov/Dec 

2012) 
 

 

Sol
utio
n:



 


