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Answer ALL the Questions (all questions carry equal marks) 

1. (a) What are the guiding principles for port design at individual port 
level? Describe the factors attributable to port productivity? How 
does traffic fluctuation affect the operation of a port? With a 
schematic diagram explain the port cost as a function of traffic 
volume and cost of operation? 

[5] 

(b) With a schematic diagra:rp. describe a 'natural' and 'artificial' port? 
What are the varioUs factors essential for the construction of a 
'natural' port? 

[5] 

2 (a) Describe the various types of breakwater used in port engineering 
studies? Explain how wave run-up and overtopping is important in 
the design aspect of a breakwater providing suitable mathematical 
expression for the same? 

[5] 

(b) The sketch (shown in next page) is a submerged breakwater with 
the following specifications: water depth (d) = 15 m; the structure 
height (h) = 1.8 m from the bottom; the incident wave height and 
periods are 2.5 m and 5 seconds respectively; the crest width (B) = 4 
m and nominal armor unit diameter of median size (D11so) = 0.86 m. 
Using a suitable design formula estimate the wave transmission 
coefficient? 

[5] 
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3.(a) Explain the various land installation unit in a port complex? 
Provide an appropriate mathematical expression for vessel's 
waiting time applicable to a general cargo vessel? Comment on the 
berth occupancy factor in a medium sized port? 

What is the occupancy factor for 10 general cargo berths with an 
average of 2 vessels/day heading for a berth (assume, average 
servicing time as 3.5 days)? 

[3+2] 

(b) Explain in detail the approach and methodology for design of a 
Navigation channel? What are the various factors which contribute 
to the Squat of a vessel entering the navigation channel? 

[5] 
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