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DIN 1055 BSEN 1991-4 AS 3774
Slim silo hc/dc22.0 Slender hc/dc2 2.0 Tall hb/dc > 3.0
Medium Simness 1.0 < he/dc < 2.0 |Intermediate Senderness 1.0 < he/dc < 2.0|Medium tall 1.0 <hb/dc<3.0
Low silo 0.4 < he/dc < 1.0 |Squat 0.4 < hc/dc < 1.0 |Squat hb/dc < 1.0
Braced wall silo hc/dc < 0.4 Refaining hc/dc < 0.4
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a) Mass flow b) Pipe flow ¢) Mixed flow

Key

1. Mass flow

2. Funnel flow

3. All solids in motion

4. Flowing

5. Flow channel boundary
6. Stationary

7. Effective transmission
8. Effective hopper

Figure 3.1: Basic flow patterns
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a) Retaining silo b) Squat silo ¢) Slender silo d) Very slender silo

Key

1. Flowing

2. Flow channel boundary
3. Stationary

4. Effective transmission
5. Effective hopper

Figure 3.4: Aspect ratio (slenderness) effects in mixed and pipe flow patterns
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a) mechanical discharge  b) air injection and air ¢) pneumatic filling of d) expanded flow hopper
with concentric pressures  slides promote mass flow  powders causes almost gives mass flow only in
flat top surface bottom hopper

Figure 3.5: Special filling and discharge arrangements
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IS 4905 - 1074 ACI313-97 | DIN1055-6:2005-03 | BSEN1OL-4
Materials stored is | Granular & . .
definid 4 Powdey Granular Bulk material Stored solids
: Based on
Silo Classification No No B.ased ont B slendemess & wall
wall thickness a
thickness
Bulk Density W. Weight per unit Specific Gravity y. Bulk unit weight y,
3 2 Coefficient of wall
Angle of internal volume vy, Lateral Coefficient of wall Sicticn it Avple of
Vital Parameters friction @. Angle pressure ratio k. friction p, Angle of ot emalli'n ct'gn
of wall friction 5, |  Coefficient of intenal friction ¢, | '] e oo O
Pressure ratio A friction ' Horizontal load ratio k erm ; i%t ;ssure
. . . : o Obtained from tests & Obtained from tests
.:fu;?’;!;:al.; ‘T:;.ses Dleraecctt’lz]gzglts‘or No values provided as lower and | & provided as lower
) e upper limit value and upper limit
Loads during Horizontal load. Horizontal load, 2 :
Aling Verfica Joad & vesficat load & Resférenceeu:tiri‘gzg lizad & Pa::l: cl;;);d ®
discharging Frictional load Frictional load
Computation of Based on Based on materials Based on Silos Based on Silos
Loads matenals
Effect of hot stored Geometric. Matenals. Gf:ome e,
R g e e : 2 Materials, Filling &
Limitations No material 1s not Filling & discharging discharging
considered arrangements. arrangements.
S : - Based on Capacity
CIa'SSIﬁcanon of No No Based on C apacity of of stored matecial
action assessment stored material
Walls — Concentric
) . and Asymmetric . ) Mass flow, Pipe
¥ lo"\ Pa(tel n No . B = Mass ﬂowt ?‘unnel filow flows il Misad
during discharge PPSEs and Mixed flow
= 2 Funnel and Mass flow
flow
Applicable hopper All . Conical and Conical and Cuneiform | Conical and Wedge
shapes for design ) I Pyramidal hoppers hoppers shaped hoppers
Pres_sure zone No For calculation of No No
consideration wall pressure
i Check and
Eack “ - limitations are Calculation given Asper DIN 1045-1 As per EN 1902
calculation R
Particle size No fimitation No limitation #0.03 d. #0.03 d.
Reinforced details,
Column & Mentioned Mentioned No No
Foundation design
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