HIO|QA|ABIZSt (J of Biosystems Eng.)

3514

Vol. 32, No. 4, pp. 207~214 (2007)

Physical Properties of Hardpan in Paddy Fields
K.S.Lee J. G, Park S C. Cho K M Noh Y, C, Chang

Abstract

Based on the profiles of cone index with depth, physical properties of hardpan in selected rice fields were measured and

analyzed in the study. An error correction algorithm removing a random measurement error from raw CI profile data was

introduced in the study. The properties of hardpan included the shape, the thickness and the rice root growing layer. The

analysis of physical properties of hardpan in the rice fields showed that the type of hardpan could be classified into 6

categories. The thickness of hardpan ranged from 6 cm up to 41 cm and the average hardness of hardpan was analyzed
to be from 1.1 MPa through 3.2 MPa in Cone index.
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Fig. 1 Textured distributions of Cls at different depths in a selected field.
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Fig. 2 The flowchart of an algorithm for correcting random errors
from CI measurement.
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Fig. 3 An application of the error correction algorithm for
removing random measurement errors from Cls.
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Fig. 4 ClI profiles with depth before and after applying the
correction algorithm.
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Fig. 5 Textured distributions of Cls with depth in a selected field before and after applying the error correction algorithm.
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Fig. 5 Textured distributions of CIs with depth in a selected field before and after applying the error correction algorithm (continued).
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Fig. 6 Typical profile of CIs with depth for determining the

hardpan thickness.
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Fig. 7 Classification of CI profiles for various hardpan in selected paddy fields.
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Table 1. Hardpan characteristics and composition of soil for selected paddy fields
ftem Composition (%) Texture H?rdp an. H'ardpan. H'a rdpan Avgrage cone Cohesion Internal friction
starting point ending point thickness index of (kPa) angle (deg)
Region Sand  Silt  Clay (cm) (cm) (cm)  hardpan (MPa) & &
seocheon 468 35 182 CL 16 34 19 175 19.17 32.14
-seocheon
 booyeo 299 529 172  SiCL 10 27 18 237 11.67 34.65
-joongjung 1
_ booyeo 292 53 178  SiCL 7 EY) 26 2.93 1333 20.66
-joongjung 2
booyeo 298 512 19  SiCL 8 32 25 225 11.67 32.14
-koonsoo
kimjae 42 696 262  SiCL 24 41 18 271 5.00 26.69
-chungha
kimjae 13.1 645 224  SiCL 19 2 8 1.66 6.67 23.74
-chungha
kimjae 77 753 17 SiCL 20 28 9 1.16 13.33 26.69
-jinbong
Kimjac 163 687 15  SiCL 4 24 21 151 833 34.65
-jinbong
yeojoo 482 406 112  SL 18 48 31 2.98 15.83 23.74
-heungchun
yeojo0 443 427 13 SL, 26 3 6 1.05 333 26.69
-heungchun
yeojoo 562 346 92 SL 18 58 4] 2.82 13.33 32.14
-neungseo
yeojo0 447 407 146  SL 24 59 36 3.17 8.33 23.74
-neungseo
Yyeojo0 48 4 11 SL 17 53 37 229 22.50 20.66
-booknae
yeojoo 51.1 385 104  SL 21 47 27 259 9.17 26.69
-booknae
wonjoo- 582 358 6 SL 12 21 10 1.58 10.00 37.02
panboo kumdae
| omoos 55 39 6 SL 18 30 13 2.56 10.00 37.02
sinrim Seongnam
pyoungtack 26 542 198  SiCL 14 30 17 1.28 5.00 26.69
-seotan
pyounglack- o0 sey 38 sicL 19 51 33 1.25 5.83 26.69
jinwe
pyoungtack 136 568 296 CL 18 29 12 223 6.67 39.24
-anjoong
pyounglack = o 36 oL 24 30 7 1.16 8.33 37.02
-anjoong
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Table 1. Hardpan characteristics and composition of soil for selected paddy fields (continued).
Ttem Composition (%) Texture Hjardpan' Hlardpan. H.ardpan Av.e rage cone Cohesion Internal friction
starting point ending point thickness index of (kPa) angle (deg)
Region Sand  Silt  Clay (cm) (cm) (cm)  hardpan (MPa) & &
pajoo 367 443 19  CL 18 32 15 1.32 3.33 23.74
-joonae
p?o‘;f’ 231 549 22 CL 27 58 32 1.17 5.00 20.66
Pajoo 395 403 202  CL 20 54 35 126 0.83 23.74
-joonae
pajoo 444 372 184 CL 38 54 17 1.07 5.00 17.44
-joonae
pajoo 62 64 298 C 16 31 16 1.82 -5.00 48.52
-papyoung
pajoo 154 508 338 C 23 56 34 1.68 2.50 4330
-juksung
chilgok
-dongmyoung 439 369 192  CL 18 32 15 126 4.17 34.65
-namwon
chilgok
-dongmyoung 503 295 202 SL 5 18 14 1.56 -1.67 45.15
-namwon 1
chilgok
-dongmyoung ~ 47.1 345 184  SL 9 16 8 1.48 0.00 45.15
-namwonl
chilgok
-dongmyoung 49 33 18  CL 3 31 29 222 3.33 39.24
-namwonl
dackoo- 151 569 28 C 2 31 30 227 33.33 32.14
dansung hwawon
busan kangseo-
karak dongmoon 109 635 256  SiCL 12 30 19 1.65 21.67 32.14
suamnam
busan kangseo- 702 224  SiCL 7 28 2 1.63 15.00 29.49

karakdong doonchi
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