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An Analysis of the Farm Silo Supperted by Ground

H i A¥- i Hex*
Cho, Jin Goo - Cho, Hyun Young

Summary

This study was carried out to investigate the applicability of the conventional design
method for ground supported circular cylindrical shell structures.

For this purpose, the ensiled farm silo was adopted as a model structures,

Herein, the conventional design method was based on the assumption that such structures
are clamped at the bottom edges or the ground pressure is independent of the deflection
at the surface,

In the present paper, the applicability of above assumption was checked out by comparison
with an exact method considering soil-structure interaction,

Some results of numerical calculation show us :

When the ground is very hard, for example Winkler's constant k is larger than 100 kg
/cm2/cm,or the bottom plate of structures has a infinitely stiffness, for example the
bottom plate thickness is larger than 100 cm, the sectional forces, obtained from the conventional
method at any wall of structures resting on an elastic foundation, can used for design
purpose.

Therefore, if the above condition is satisfied then the conventional assumptions can
be justified for the design purpose.

In this case, the assumption that such structures are fixed at the lower edges was more
realistic than the assumption that the reaction pressure acting on structures is uniformly
disributed since the accuracy of results of the analysis by the former assumption was higher
than that obtained from the latter assumption.

But the sectional forces in the bottom plate resting on ground directly could not be
evaluate correctly by the conventional method.
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Fig. 1. Farm silo on an elastic foundation.
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Fig. 2(a), Hoop-stress variation along height in

silo wall (bottom plate thickness= 20cm).
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Fig. 2(b) Hoop-stress variation along height in
silo wall (bottom plate thickness=30cm).
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Fig. 3. Hoop-stress variation along height for

various bottom plate thickness.

Table-1. Comparision of hoop stresses.
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R‘jﬂ; o tr 20(cm) 30(cm) 50 (em) 100(cm) 150 (em)
7l & A 9. 83kg /cm? 9. 83kg/em? | 9. 83kg/cm? . 83kg/cm? 9. g3kg /em?
00 (cm) 4 kg/cm?/em 63. 5% 66 7% 74. 7% 94. 4% 98. 3%
15 ” 89. 4% 87. 9% 88. 9% 95. 7% 98. 5%
100 7 100. 4% 98. 8% 8. 6% 98. 6% 99. 2%
71 & A 11. 30kg/em? | 11. 30kg/em? | 11. 30kg/cm? | 11. 30kg/em? | 11. 30kg /cm?
1 40(em) 4 kg/em?*/em 94, 2% 94. 2% 96, 2% 99. 2% 09. 7%
{5 ” 98. 2% 98. 1% 98. 4% 99. 4% 99. 7%
100~ 100. 0% 99. 8% 99. 8% 99. 8% 99. 8%
7 &z 4. 44kg /em? 4. 44kg /cm? 4. 44kg /em? 4. 44kg/em® 4. 44kg /cm?
820 (cm) 4 kg/cm®/cm 100. 0% 100. 0% 100. 0% 100. 0% 100. 0%
15 ” 100. 0% 100. 0% 100. 0% 100. 0% 100. 0%
100~ 100. 0% 100. 0% 100. 0% 100. 0% 100. 0%
| 1. 8tkg /cm? 1. 81kg/cm? 1. 81kg /cm? 1. 8tkg/cm? 1. 81kg/cm?
1200 (em) 4 kg/em? /em 100. 0% 100. 0% 100. 0% 100. 0% 100. 0%
15 ” 100. 0% 100. 0% 100. 0% 100. 0% 100. 0%
100~ 100. 0% 100. 0% 100. 0% 100. 0% 100. 0%
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Fig. 4(b). Y-Moment variation along height in

silo wall (bottom plate thickness=30cm)
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Table-2. Comparison of ¥moment in silo wall.

Dist ty 20{em) 30(cm) 50(cm) 100 (cm) 150(cm)
from lower K
71 & =z | +466. Okg-cm/cm | —466. Okg-cm/em | — 466. Okg-cm/em | ~466. Okg-em/em | — 466. Okg-cm/cm
1olem) dkg/em? /em 333 3% 344. 8% 261, 8% 136. 0% 1. 0%
15 ” 168 8% 178 7% 172. 0% 127. 9% 110 0%
00~ 99. 1% 107. 1% 110. 0% 109- 1% 105 5%
71 %z | +70.97kg-em/em | +70. 97kg-em/em | +70. 97kg-cm/em [ +70. 97kg-cm/em | +70. 97kg-cm/em
140(em) 4 kg/em? /em 203 5% 211. 5% 174. 0% 115 7% 104. 3%
15 124. 8% 134 3% 130 4% 1. 7% 103 8%
100 92 4% 97. 8% 101. 1% 102. 7% 101. 6%
71 % =z | -2 08kg-cm/em | —2.08kg-cm/em | —2.08kg-cm/cm | —2. 08kg-cm/cm | —2. 08kg-cm/cm
£20(am) 4 kg/em? /cm 93 1% 93 5% 94. 9% 7. 6% o8 8%
15 ” 93 9% 94 4% 95 7% 98 0% 98 9%
100~ 95. 8% 96 2% 97. 4% 98 7% 99. 2%
71 & &l | -1 64kg-em/em | -1. b4kg-cm/cm —1.64kg-em/em | —1. 64kg-cm/em | — 1. 64kg-cm/em
1200(cm) 4 kg/cm?/cm od. 6% % 1% 96 0% 98 0% 99. 0%
15 95 4% 95 9% 96 8% 98 3% 99. 1%
100~ 97. 0% 7. 4% 98 2% 99. 0% 99. 4%
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