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Corrosion and Strength Changes of Agricultural Steel Pipes Elapsed
20 Years under the Greenhouse Environment

Sang-Woon Nam'*, Hee-Ryong Ryu’, Man-Kwon Choi’, and Hyun-Ho Shin'

'Department of Agricultural and Rural Engineering, Chungnam National University, Daejeon 34134, Korea
*Protected Horticulture Institute, National Institute of Horticultural & Herbal Science, Haman 52054, Korea

Abstract. In order to increase the durability of the pipe framed greenhouse, galvanized steel pipes with four corrosion
protection treatments were installed in the greenhouse. After 20 years, experiments on surface corrosion and strength
change were conducted. Control (untreated) pipes exposed in the atmosphere showed a 1.3% reduction in strength, but
little difference from other treatments. The strength of heavy protective coating pipes buried in the ground decreased by
0.6%, showing little change, but untreated pipes decreased by 15.7%. And antirust paint and asphalt coating pipes
decreased by 4.2~4.4%. Pipes exposed in the atmosphere did not show severe corrosion in all samples. There was no
change in heavy protective coating pipes, and no rust was found in antirust painting pipes either and there was only slight
discoloration. Asphalt coating pipes discolored black and some rust was found, and untreated pipes were rusted by
20~30% of the surface. However, untreated pipes buried in the ground were completely rusted, and asphalt coating pipes
were rusted by 80~90% of the surface. Antirust painting pipes were rusted by 20~30%, and heavy protective coating
pipes did not change almost. The heavy protective coating treatment showed a clear corrosion protection effect even in
the parts buried in the ground, and the antirust painting treatment also showed some corrosion protection effect.
Therefore, it is judged to be applicable to the field of pipe framed greenhouses.

Additional key words : corrosion protection, galvanized steel pipes, parts buried in the ground, pipe framed
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Fig. 1. Photo of corrosion protection treatment pipes buried in
greenhouse.

Fig. 2. Photo of bending strength test for a sample pipe.
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Table 1. Change of collapse loads of sample pipes according to
corrosion protection treatments.

Condition Item Collapse load (N)
(a) (b) © (d)
Exposed in the Average 3816 3,820 3849 3,868
atmosphere  Std Dev. 13 89 66 49
Buried in the Average 3,262 3,697 3,705 3,846
ground Std.Dev. 171 32 117 78

note : (a) control, (b) asphalt coating, (c) antirust paint (d) heavy
protective coating
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Fig. 3. Comparison of collapse loads of sample pipes according to
corrosion protection treatments. ((a): control, (b): asphalt coating,
(c): antirust paint (d): heavy protective coating).
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Table 2. Deflections at the collapse load of pipes according to
corrosion protection treatments.

Deflection (mm)
(@) (b) © (d
Average 7.0 7.1 7.1 6.6
Std.Dev. 0.4 04 0.5 0.8
Average 83 7.4 6.9 6.9
Std.Dev. 1.3 1.2 0.4 0.7

note : (a) control, (b) asphalt coating, (c) antirust paint (d) heavy
protective coating

Condition Item

Exposed in the
atmosphere

Buried in the
ground
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Fig. 4. Comparison of flexural rigidity at the collapse load of pipes
according to corrosion protection treatments. ((a): control, (b):
asphalt coating, (c): antirust paint (d): heavy protective coating).
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Fig. 5. Flexural rigidity and load-deflection curve obtained by bending
test for a sample pipe (d) exposed in the atmosphere.
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Fig. 6. Flexural rigidity and load-deflection curve obtained by bending
test for a sample pipe (a) buried in the ground.
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Fig. 7. Surface corrosion status of sample pipes exposed in the
atmosphere. ((a): control, (b): asphalt coating, (c): antirust paint (d):
heavy protective coating).
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Fig. 8. Surface corrosion status of sample pipes buried in the ground..
((@): control, (b): asphalt coating, (c): antirust paint (d): heavy
protective coating).

Table 3. Surface rusty degree of sample pipes elapsed 20 years under
the greenhouse environment.

Treatment Exposed in the atmosphere  Buried in the ground

(a) 20~30% rusted Completely rusted
(b) 10~15% rusted 80~90% rusted
(©) No rust, discolored 20~30% rusted
d No change Almost no change

note : (a) control, (b) asphalt coating, (c) antirust paint (d) heavy
protective coating
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