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1. The ends A and C of the continuous welded steel-plate girder, Figure 1 are rigidly
embedded into rock. Using a stiffened web design, choose a suitable cross-section to
satisfy:

(a) Flexure,
(b) Shear, and their interaction.

[Assume adequate size for the load base plates.]

2. Figure 2 shows a steel rigid frame, to be designed with a constant plastic moment capacity,
Mp Using the Plastic Method of Design:

• Select an adequate steel section for member BOC.
• Canryout a preliminary design for the reinforced concrete footing at joint 0, using a value

for the soil bearing capacity of 350 kPa.

3. For the loaded steel rigid frame in Figure 2:

(a) Design a welded comer connection at joint B.
(b) Check whether the section chosen in Question 2 is adequate for the beam-column AB.

[Assume lateral support is provided at aUjoints and load !Qcatiops.]

4. A heavily-loaded floor" of a warehouse is to be designed in a composite steel-reinforced
concrete construction. The steel beams are to be spaced 2.5 m, with a design span length
of 16m. The design live load = 18 kPa. Using unshored construction:

(a) Design the cross-section, assuming 100% interaction between the steel beams and the
concrete slab.

(b) Calculate the number of shear connectors required.

[Assume the steel beams have adequate bracings.]

5. Figure 2 shows a reinforced concrete frame to be designed using the Limit States Design
Method. The members of the frame can be assumed to have the same stiffness. Determine
a suitable rectangular cross-section for member BC, showing the amount and layout of the
reinforcing steel for both flexure and shear.

[Assume lateral support is provided at all ioints and load points.1
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6. (a) Check whether the rectangular cross-section chosen for member 8e in Question 5 is
also adequate for the beam-column CD.

(b) Design the steel reinforcement at the rigid connection 8.

[Assume the frame in Figure 2 is braced at joints A. 8. C and D.]

7. The prestressed concrete girder in Figure 3 is to be post-tensioned.

(a) Design a rectangular cross-section allowing no tension.
(b) Calculate the required area of prestressing steel strands and determine their profile.

[Moment of inertia can be bpsed on the gross cross-section.]
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