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Abstract

Acceleration and sound measurements during granular discharge from silos are used to show that
silo music is a sound resonance produced by silo quake. The latter is produced by stick-slip friction
between the wall and the granular material in tall narrow silos. For the discharge rates studied, the
occurrence of flow pulsations is determined primarily by the surface properties of the granular material
and the silo wall. The measurements show that the pulsating motion of the granular material drives the
oscillatory motion of the silo.

1 Imtroduction

The discharge of granular materials from silos is often characterized by vibrations or pulsations
of the silo, termed ‘silo quake’. and a loud noise, termed ‘silo music’ [8.9,10, 14,1923, 27.30.31]. Both
of these are undesirable as silo quake may cause structural failure and silo music is a source of noise
pollution. Unfortunately. the numerous conflicting studies published in the literature [8,9.10, 14.19.23,
27.30.31] do not give the silo designer a simple model to understand the physical processes that cause
the p1115'1110115 and to guide silo design or modlficatlc-n that would prevent the pulsations or at least

v 15 to investigate the cause of the noise and the
PDF en ligne

m of the granular material and the motion of the

Several studies of the discharge of granular material from silos have noted fluctuations in

discharge rate and the production of noise and vibration [8.9.10, 14,19.23, 27.30,31]. The top of the v
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