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Abstract. Because soils in reclaimed lands nearby coastal areas have much higher salinity and moisture content than
soils in inland area, parts of greenhouses embedded in such soils are exposed to highly corrosive environments.
Owing to the accelerated corrosion of galvanized steel pipes for substrucrture and structure of greenhouses in saline
environments, repair and reinforcement technologies and efficient maintenance and management for the construction
materials in such facilities are required. In this study, we measured the corrosion rates of the parts used for green-
house construction that are exposed to the saline environment to obtain a basic database for the establishment of
maintenance and reinforcement standards for greenhouse construction in reclaimed lands with soils with high salin-
ity. All the test pipes were exposed to soil and water environments with 0, 0.1, 0.3, and 0.5% salinity during the
observation period of 480 days. At the end of the observation period, salinity-dependent differences of corrosion rate
between black-surface corrosion and relatively regular corrosion were clearly manifested in a visual assessment. For
the soils in rice paddies, the corrosion growth rate increased with salinity (0.008, 0.027, 0.036, and 0.043mm-yr at 0,
0.1, 0.3, and 0.5% salinity, respectively). The results for the soils in agricultural fields are 0.0002, 0.039, 0.040, and
0.039mm-yr" at 0, 0.1, 0.3, and 0.5% salinity, respectively. The higher corrosion rate of rice-paddy soil was associ-
ated with the relatively high proportion of fine particles in it, reflecting the general tendency of soils with evenly dis-
tributed fine particles. Hence, it was concluded that thorough measures should be taken to counteract pipe corrosion,
given that besides high salinity, the soils in reclaimed lands are expected to have a higher proportion of fine particles

than those in inland rice paddies and agricultural fields.
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Table 1. Specification of test pipe.

Test pipe Test pipe Length(cm)
1 [175x75%2.3t 20
2 [160x60x2.3t 20
3 D48.1x2.1t 20
4 ®31.8x1.7t 20
5 ©25.4x1.5t 20

Fig. 1. Test pipe.
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Table 2. Physicochemical properties of used soils.

Water Soil texture(%)
Soil pH*  content -
(%) Sand Silt Clay
Paddy 5.65 17.8 85 15 -
Upland 5.87 10.9 95 5 -

Soil pH measured at the ratio of soil to HyOas1:5(mass:volume)
"Water content measured by oven-drying method

10 Gravel 4.76 Sand 0074 Sit 0.005  Cuay

Paddy Soil

Upland Soil

Percent finer by weight (%)

0 1 (3] 001 0.001
Particle size (mm)

Fig. 2. Grain size distribution characteristics of used soils.
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(a) Upland soil
Fig. 3. Test pipe embedded in soil box.

(b) Paddy soil

(a) Test pipe

Fig. 4. Water tank experiment.

Table 3. Electrical conductivity of used soil according to salt con-
centration.

(b) Water tank

Table 4. Electrical conductivity(EC) of aqueous solution accord-
ing to salt concentration.

Salt concentration(%)

Salt concentration(%)

Soil Aqueous solution
0 0.1 0.3 0.5 0.1 0.3 0.5
Paddy 0.13dS'm™ 0.78dS'm™ 1.16dS'm™" 1.85dS'm™ EC 0.05dS'm™ 0.6dS‘m™ 1.6dS'm"’ 2.6dS'm’
Upland 0.22dS'm™ 1.28dS'm™ 1.80dS'm™ 2.00dS'm"!
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Fig. 6. Corrosion of test pipe in upland soil (a: 0% salinity; b: 0.1% salinity; c: 0.3% salinity; d: 0.5% salinity).

Table 5. Corrosion growth rate of test pipe in soil according to salt concentration.

Salt concentration(%)

Soil
0 0.3 0.5
Paddy 0.008mm-yr’! 0.027mm-yr’! 0.036mm-yr 0.043mm-yr’"
Upland 0.0002mm-yr’! 0.039mm-yr’! 0.040mm-yr’! 0.039mm-yr’

Al - AESH, M243 X445 20154
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Fig. 7. Corrosion growth rate of test pipe in paddy soil according
to salt concentration.
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Fig. 8. Corrosion growth rate of test pipe in upland soil according
to salt concentration.
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Fig. 9. Corrosion of test pipe in underwater environment (a: 0% salinity; b: 0.1% salinity; c: 0.3% salinity; d: 0.5% salinity).
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Table 6. Corrosion growth rate of test pipe in underwater environ-
ment according to salt concentration.

Salt concentration(%)

0 0.1 0.3 0.5
Omm-yr! 0.024mm-yr!  0.028mm-yr!  0.030mm-yr’!
0.05
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£
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3 * _—
& b —
€ 0.02 _— y = 0.0498x + 0.0093
?, _— R* =0.6326
g 001 p —

0

0 01 0.2 03 04 0s 06

salinity(%)

Fig. 10. Corrosion growth rate of test pipe in underwater
environment according to salt concentration.
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