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Comparison of Maximum Section Forces of Greenhouse Structures

with respect to Roof Types
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Summary

Section forces of greenhouse structures were studied to suggest basic information for
the structural design of greenhouses with respect to roof types and support conditions.
Structural analyses were performed for pitched and arched roof, and fixed and hinged
support under snow loads and wind loads. Followings are the results obtained and are ex-
pected to be useful in determining the span length and roof type in greenhouse design.

1. Special considerations might be required for roof design at the heavy snow region,
and for the support design at the strong wind region, respectively.

2. Single-span structure was found to be stronger than multi-span structure under the
snow load, but the former was found to be weaker than the latter under the wind load.

3. Arched roof structure was expected to be safer than pitched roof structure if the di-
mensions.and loads were equal.

4. Greenhouse orientation and roof slope should be considered in optimum structural de-
sign of grrenhouses, because these two factors are closely related with the influence of

wind load and snow load.
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{b) Three-span arched roof type under the wind load

Fig. 1. Dimensions and loads of the struc-
tural analysis models
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Fig. 2. Kinds of the structural analysis
models
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Table-1. Comparison of the maximum section forces

Maximum Support Span Snow load Wind load

section forces | Conditions numbers Pitched type | Arched type | Pitched type | Arched type

Single 480 477 115 198

Fixed Two 829 809 312 346

Axial force Three 824 812 347 366

‘ Single 485 476 135 208

Hinged Two 831 808 314 346

Three 825 812 355 365

Single 167 73 230 135

Fixed Two 203 69 165 114

Three 205 69 152 118

Shear force -

Single 170 72 220 130

Hinged Two 202 68 147 114

Three 205 68 132 102

Single 11,910 2,227 - 23,310 8,318

. Fixed Two 13,120 2,597 13,170 5,429

Bending Three 13,490 2,651 11,310 6,104

moment Single 12,210 2,310 29,500 11,050

Hinged Two 12,940 2,656 20,170 5,429

Three 13,450 2,729 14,020 6,537
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(a) Snow load
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{b) Wind load

(a) Snow load

Fig. 3. Bending moment diagram of the sin-
gle-span structures (fixed support)
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(b) Wind load
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(a) Snow load

(b) Wind load

Fig. 5. Bending moment diagram of the
three-span structures(fixed sup-
port)
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