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Group 1 (General procedure, framing systems) 

 

1. A shipowner is considering the possibility of using a transverse framing system for its 

future tanker ship, Lpp: 112 m, B: 17.2 m, D: 8.9 m, Tfull: 6.7 m, and, full: 10285 tons. The 

sectional inertia of the ship hull structure has been estimated as Iyy:175082 m2cm2 and the 

centroid is 4.08 m from base line. Spacing between deck frames is 0.6 m and between 

longitudinal girders is 2.15 m, plating deck thickness is 11 mm and corrosion allowance 

is 1 mm. Use the following DNV formulation for the buckling critical stress of rectangular 

plates, and calculate the maximum bending moment in kN-m that may be applied on the 

section of the hull. 

 

 

 
 

 

Group 2 (Secondary behavior) 

 

3. A reinforced plate panel, clamped on all its edges, supporting uniform pressure of 30 

kN/m2, with one girder and two stiffeners welded to the plate is to be analyzed as a 

grillage, that is, a combination of three beams. Sectional inertias are: 500 and 100 cm4, 

for the girder and stiffeners, respectively. The contact force between the beams has been 

calculated as 16167.7 N. Calculate the percentage of the total force acting on the panel, 

which is supported by the two stiffeners. 
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Group 3 (Plate bending) 

 

4. To reduce the maximum stress in a simply supported rectangular plate, its edges are to 

be welded to the reinforcements which limit it. Dimensions of the plate and mechanical 

properties of the material are: axb= 1.92x1.2 m, E= 6.90E4 N/mm2, t=6mm, = 0.30, 

=6500 kg/m3. Calculate the reduction in maximum normal stress, as a percentage of the 
original maximum stress, when a pressure corresponding to a water depth of 1.05 m. Use 

Timoshenko’s result in the following table. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

            

 

 

 



Problem: A pedestrian bridge, completely built from 3-mm thick standard steel plate, is to be 

analyzed. The structure is 10 m long by 1.2 m width, and is designed to support 22 “standard 

Ecuadorian” pedestrians plus its own structural weight (423 kgf). The bridge has two longitudinal 

side beams, sb, and 18 transversal frames, tf, strengthening the walking surface. The longitudinal 

on the sides and the transverse frames are 25 and 5 cm in height, respectively. Please keep the 

directional system shown in the figure. Start by including a short factual discussion on the model 

and process you are going to follow, and, at the end include comments on your results. 
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From DNV rules: 402 The effective plate flange area is defined as the cross-sectional area of 

plating within the effective flange width. Continuous stiffeners within the effective flange may be 
included. The effective flange width be is determined by the following formula: be = C b (m) 

 
 

 

           

 
 
 
 

Equivalent von Mises stress: 2
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