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Development of a Closed Roof Model for Liquid Manure
Storage Tanks to Prevent Corrosion and Atmospheric

Diffusion of Oder Gases

Yun, N. K, Lee, S. H., Kim, K. W. and Yum, S. H.
Agricultural Facilities and Resources Engineering Division, National Institute of Agricultural
Engineering, Rural Development Administration

Summary

The roof structural model of liquid manure storage tank was designed to improve a structural
safety and an ability of resistance to corrosion by the bad environmental condition with high
humidity and high gas concentration.

Due to corrosion of a general steel, the 5 years used materials were reduced to one-third of a
new material in the result of a bending strength test. Some structural materials were tested to
evaluate a strength and an anti-corrosion, and stainless steel pipe (STS439), steel angle with zinc
hot dipping, rectangular steel pipe covered with FRP (Fiberglass Reinforced Plastics) resin were
selected finally. A stainless steel is more expansive about 3~5 times than general structural steel.
But its durability under heavy corrosive environment is expected twice as long as general steel.
The roof models were designed as closed cone type for each of the three structural materials.

In the result of a FEM (Finite Element Method) structural analysis for the developed models,
the safe snow depth was higher 2.3 times than a general roof structure, when elements of equal
section modulus were used.

(Key words : Roof structure, Liquid manure storage tank, Structural safety, Steel corrosion)
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(a) a gable type roof

(b) a cone type roof

Fig. 1. Roof types of a liquid manure storage tank.
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Table 1. Survey results on the actual condition for liquid manure storage tanks and its
roofs
Classification Quantity Rate(%)
able [ 19 63
Roof Type £ Rl
cone type 11 37
livestock farming 16 53
Use
field farming 14 47
> 6 2 7
Using Period (years) 4= 30
sin €110 cars
& Y 2~ 23
< 12 40
no use 29 97
Aeration
use 1 3
St c ity (ton) 400 27 90
orage Capaci on
& pacity > 400 10
no corrosion 2 7
) plating corrosion 5 17
Corrosion Status - -
partial corrosion 17 57
severe corrosion 6 20
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Fig. 2. Air temperature and relative humidity
inside the roof in 29, June, 2006.
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Fig. 4. The strength test result of 5 years used materials for the roof structure.
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Fig. 6. A drawing of the developed roof
structure model.
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Table 2. Structural analysis results of roof models according to used materials

Diameter Dimensions Safe snow Maximum Allowable
Material (WxHXT) depth bending stress bending stress
(m) (cm) (cm) (kgf - cm 9 (kgf - cm ™)
general 234x1.8
(S841) @ = 1.392em’) 13.3 731 734
stainless steel [133x20x1. 5
(STS439) | (Z=1.312cm’) 249 1,248 1,249
zinc hot
93 dipping (2-3%"55701*‘:‘:’1'3) 62.9 1,426 1,427
(SGH400) )
FRP resin
covering (ZD 53"53707Xczm3) 116.2 1,423 1,427
(SGH400)
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