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 The practical design pressure may also be expressed in terms of the wall thickness, for a given column length, and height of the
columns. For example, the stress of the bottom column of a 10-column network is given by: Similarly, for the top column:
where Z1 is the height of the bottom column and Z2 is the height of the top column. For design purposes, the pipe can be

characterized by the following stress-thickness relationship: where P1 and P2 are the design pressures. Figure 5.1 indicates the
predicted stress-thickness relationship for a thick-walled pipe. Equation 5.1 is used to predict the maximum stresses in the pipe
due to the weight of the columns and is applicable to thick-walled pipes. For thin-walled pipes, the actual stress in the pipe due
to the weight of the columns should be used. For example, for a 40-in. (100-cm) pipe, the stresses may be calculated using the

following formula: where σ1 is the stress in the pipe, C is the pipe thickness, and w is the weight of the columns. For thin-walled
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pipes, the stress in the pipe due to the weight of the columns may be directly applied as a limit to the column lengths and
designs. As an example, the allowable column length and design pressure for a 35-in. (90-cm) diameter pipe is given in Table

5.1. Table 5.1. Allowable column length and design pressure for a 35-in. (90-cm) pipe Average column thickness (in.) |
Allowable column length (ft) | Design pressure (psi) --- | --- | --- 2.16 | 10.9 | 360 2.31 | 11.0 | 360 2.63 | 12.0 | 360 2.79 | 12.1 |

360 2.93 | 12.2 | 360 The actual stresses calculated using Equation 5.2 for a 35-in. (90-cm) pipe with a designed pressure of 360
psi are given in Table 5.2. Table 5.2. Actual stresses in a 35-in. (90-cm) pipe Design pressure (psi) | Actual stress (psi) --- | ---

360 | 248 82157476af
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