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Abstract— This research gives an insight into the effects on 

the behaviour of reinforced cement concrete (RCC) silos of 

the ratio of height to side dimension. In accordance with 

Janssen's theory according to IS: 4995 (Part I and Part II), we 

calculate various load and structural parameters. Analysis of 

silo by RSM. Analysis of silo. For seismic zone V as per IS: 

1893 (part-I):2016 the considered silos are studied. The 

rectangular silo square is a model and is analysed in STAAD 

Pro. Results are achieved in the form of lateral displacement 

and base shear for the various height to diameter ratios. 
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I. INTRODUCTION 

Silos usually works for various goods as warehouse structures 

for various supplies and demands, and the civil engineering 

profession has always had an interest in structural safety. 

Silos are usually referred to as high structures containing the 

materials of grain, cement, and wheat. The high silos are 

generally made of a conical roof, a cylindrical shell, and a 

conical hopper. Frames or columns of reinforced concrete can 

raise them and support them. The silo's basic form is circular, 

but as required, can be square, rectangular, or polygonal, and 

has a conical, pyramidal, or flat roof and ground. Generally, 

silos with the number of columns are supported, the entire 

structure wall, the floor and column of the hopper are linked 

by the ring beam to distribute load, there are two different 

ways to analyse silos. The first model of the seismic loading 

is the statically equivalent shell loads. Alternatively, an 

analysis of the response spectrum may be conducted in an 

empty state. Plate stresses are the interactive effects between 

the granular material and the shell. 

II. OBJECTIVE 

1) Study all loads (pressure) of stored materials and stress 

on silo. 

2) The use of computer analytics and silos design 

programmes shall be studied. 

3) The precision of the analysis and design results to be 

analysed, debated, and verified. This thesis will examine 

the parametric study of reinforced concrete silo with 

different column supports with different heights to lateral 

dimensions, i.e. length, width and diameter. 

4) This research gives you an idea of the effect of height to 

side dimension ratios of reinforced cement cement 

(RCC) silo in various forms (i.e., square, circular, and 

rectangular). In accordance with the theory of Janssen IS 

4995 (Teil I and Part II): 1974, various load intensity and 

structural parameters are calculated. Silo analysis done 

with Silo during the filling condition of the materials the 

hydrostatic force is considered during analyses by the 

equivalent static technique of decimonic analysis. The 

seismic zone Zone-V is studied in accordance with the 

IS: 1893 (Part-I) is worn. In STAAD Pro the different 

silo shapes are model and analysed. 

III. METHODOLOGY 

All these designs were based on the I.S. 4995- 1974 and I.S. 

456-2000 codes recommendations. The aim of the analysis is 

to assess the performance of the different RCC silo forms 

using the Equivalent Static Lateral Power method and to 

conduct an analysis of different forces. 

1 Type of silo RCC Square silo. RCC Circular silo RCC Rectangle Silo 

2 Type of material stored Wheat (assumed) Wheat (assumed) Wheat (assumed) 

3 Bulk density of material stored 
8.5 kN/m3 (Table 1,IS: 

4995 (Part-I):1974) 

8.5 kN/m3 (Table 1,IS: 

4995 (Part-I):1974) 

8.5 kN/m3 (Table 1,IS: 

4995 (Part-I):1974) 

4 Lateral Dimension of Silo (D) = 6m (Assumed) (D) = 6m (Assumed) (D) = 6m (Assumed) 

5 Depth of vertical wall 
(H) = 12 m, 18 m  

and 24  m 

(H) = 12 m, 18 m 

 and 24  m 

(H) = 12 m, 18 m  

and 24  m 

6 Height of the conical hopper (H’) = 2.5 m (H’) = 2.5 m (H’) = 2.5 m 

7 Opening of hopper bottom (d) = 1 m (d) = 1 m (d) = 1 m 

8 Height of column above plinth (h) = 9 m (h) = 9 m (h) = 9 m 

9 Height of column below plinth (h’) = 3 m (h’) = 3 m (h’) = 3 m 

10 Angle of repose 
28◦ (Table 3, IS: 

8730:1997) 

28◦ (Table 3, IS: 

8730:1997) 

28◦ (Table 3, IS: 

8730:1997) 

Table 1: Different shape RCC Silo Dimension 
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Sr. Member 
Square Silo Circular Silo Rectangular Silo 

(H/D=2,3,4) (H/D=2,3,4) (H/D=2,3,4) 

1 Cylindrical wall (H) 
300 mm thick 300 mm thick 300 mm thick 

12 m Height 18 m Height 24 m Height 

2 Hopper Bottom wall (H’) 
300 mm thick 300 mm thick 300 mm thick 

2.5 m Height 2.5 m Height 2.5 m Height 

3 Column 500*500 500*500 500*500 

4 Bottom ring beam 500*500 500*500 500*500 

5 Top ring beam 300*300 300*300 300*300 

6 Plinth beam 500*500 500*500 500*500 

 

Sr Load Intensity for Circular silo for square silo Rectangle Silo 

1 Horizontal wall pressure at top of cylindrical wall (Ph) 0.01 kN/m2 0.01 kN/m2 0.01 kN/m2 

2 Horizontal wall pressure at bottom of cylindrical wall (Ph) 41.89 kN/m2 36.68  kN/m2 36.68  kN/m2 

3 Frictional wall pressure (Pw) 10.13 kN/m2 9.35 9.35 

4 Vertical Load intensity (Pv) (applied on bottom ring beam) 34.84 kN/m 31.76  kN/m2 31.76  kN/m2 

5 Normal Pressure on hopper bottom (Pn) 52.82 kN/m2 48.61  kN/m2 48.61  kN/m2 

Table 2: Different shape RCC Silo Description 

IV. RESULT 

A. Maximum Center Shear Stresses for Different Shapes of 

Silo 
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B. Maximum Plate Center Shear Stresses on Different Silos 

for Varying Height to Lateral Dimension Ratio 

 

 

 

C. Maximum Membrane Stresses for Different Shapes of 

Silo 

 

 

 

D. Maximum Membrane Stresses on Different Silos for 

Varying Height to Lateral Dimension Ratio 
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E. Maximum Bending Moment on Plate shell for Different 

shapes of Silo 

 

 

 

F. Max Bending Moment for Varying H/D Ratio 

 

 

 

G. Maximum Principal Stresses on Plate Shell of Different 

Silos 

 

 

 

H. Maximum Principal Stresses for Varying H/D Ratio 
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I. Max Von Mis Stresses for Different Silo 

 

 

 

J. Max Von Mis Stresses for varying H/D Ratio 

 

 

 

K. Maximum Tresca Stresses for Different Silos 
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V. CONCLUSION 

1) It is observed that Center Shear Stresses & Membrane 

Stresses are increased with a H/D ratio increase in all 

Considered shapes (Square, Rectangle & Circular) of 

silos, but these stresses are found very less in a circular 

silo as compared to square and rectangular shapes. 

2) Bending Moment increased with H/D ratio in Circular 

Silo but in square and rectangular shaper of silo very less 

effect seen due to H/D variation, Bending Moment found 

very less in the circular shape of the silo. 

3) Principal Stresses, Max von Mis stresses & Tresca 

stresses in silos slab are the increase in the circular silo 

with increased H/D ratio but very less variation seen in 

due to H/D ratio in Square in rectangular shapes silos 

also these stresses found very less in the circular shape 

of the silo. 

4) Lateral displacement is increasing with the H/D ratio is 

increase and found very little in a circular silo as 

compared to other shapes. 

5) Base shear increased with H/D ratio but in a circular silo, 

it found very less as compared to a rectangle and square 

shape. 
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