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Computer Aided Design of Circular Reinforced 
Concrete Silos

Eng. G.A.P. Gampathi, Eng. P.P.P. Peiris

Abstract: It is reported each year that a large number of silos, bins and hoppers fail due to bad design, 
poor construction or improper use. Many failures are the results of loading conditions not correctly 
accounted for and applied by the designer. This paper describes design procedures that have been 
found to be successful with computer aided design. In particular, the paper covers the design of a main 
silo and interstice walls for three loading cases.

1. Introduction

Silos are commonly used structure to store raw 
material in industrial factories. In Sri Lanka, these 
silos are generally used to store grains to produce 
food items such as flour and raw material for 
cement productions. It is reported around the 
world in recent years, hundred of industrial and 
farm silos, bins and hoppers fail due to design 
errors (Safarian & Harris, 1985). Sometimes their 
failures are structural collapse or cracks that 
are found in concrete walls. These data indicate 
that corrective measures are probably required. 
Silo design requires specialized knowledge. The 
designer must first establish the materials flow 
properties, and then consider such items as 
flow channel geometry, flow and static pressure 
development, and dynamic effects. Problems 
like vibration has to be prevented, while 
assuming reliable discharge at the required rate, 
non- uniform loads, thermal loading, and the 
effect of non-standard fabrication details should 
be considered. Having established the design 
criteria, a competent design has to follow.

2. Objective

The objective of this study is to determine the 
effectiveness of the finite element application 
in silo design, determination of proper way to 
model silo in finite elements and also to compare 
these results with manual calculations.

3. Methodology

3.2 Loading
For this study, 50 numbers of silos having 
diameter of 8m and 50m height and filled with 
wheat grains was considered. Properties of 
the filled material were taken as the following; 
density 8.5 kN/m3, friction angle 250 and 
friction against concrete wall p'=0.44. For 
load calculation, bulk material properties like 
friction and cohesion, particle sizes, moisture 
and temperature condition were taken into 
account. Flow pattern during discharge also 
been considered.

In addition to the vertical dead and imposed 
load, lateral wind load also incorporated to the 
design.

The following load cases were applied for the 
design;

• All silos are fully loaded but interstices 
(additional storage spaces, create by 
main silos) are empty

• Only interstices are loaded

• All silos and interstices are loaded.
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