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Investigation of the Physical and Mechanical Characteristics

of Poldered Paddy Fields in Kojima Bay (I)

—On the Behavior of the Foundation of the Poldered Paddy

Fields caused by the Operation of a Combine Havester—

Hideo KoBasHI, Kinzo NAGAHORI, Chikashi TaANEMURA and Yoshihiko OciNo

In the poldered péddy fields in Kojima Bay the behavior of the cultivated surface
soil is clearly distinct from that of subsoil, and in such fields the drainage of water
and salt is generally not so easy. It is very difficult to work by the machinery,
because the machines cause, such difficult problems as the drain disorder and other
facilities’ disorders. In order to solve these problems obstructing factors must be
found. So the authors have experimentally investigated the behaviors of the soils
before and after the operation of a combine havester.

The results of the investigation are as follows:

Concerning the consistency of the soils, either surface soil or subsoil is in the
unstable condition, especially the disturbance gives it a tendency easily to flow and
deform:

the sensitivity ratio of the soils is very high (that of the surface soil is 2~3 and
of the subsoil is infinity).

These phenomena also clearly correspond with cone penetration resistance (q.),
shearing resistance (z), cohesive force (C) and unconfined compression strength (qu).
Every value of the post-condition is lower than that of pre-condition.

In other words they are the phenomena of the soil softening. The authors have
proved in this paper that these phenomena are due mainly to the operation of a
combine havester.
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=Moo mE . - =Fao K
M—3 | Aokl | REE N—3I | &Kk | (REE :
B | SHE | A BN | 54 | 'E
% % % % % % % %
1 A - 48 1.10 42 5 83 1 A 50 1.11 | 42 2 56
AP 48 111 42 5 53 AP 44 1.14 43 7 50
C 96 0.74 29 0 71 C 75 0.89 33 o] 87
cp 106 0.70 26 0 74 Cp 100 0.73 27 0 73
2 A 56 1.04 40 1 59 2 A 51 1.09 a | a4 55
AP 58 1.02 39 2 59 AP 57 1.05 40 0 60
C 0 0.81 30 0 70 Cc 97 0.74 28 Q 72
cp 99 0.74 30 0 70 Cp 0 0.79 29 0] 71
3 A 60 0.9 36 7 57 3 A 6L 1.02 39 0] 6l
AP 65 0.¢8 36 0 64 AP Bl 1.02 38 o] 62
C o1 | 0.77 29 0 1 C 103 0.71 27 0 73
Ccp 86 0.83 30 0 70 Cp 93 0.74 21 0 73
4 A 63 0.9 36 4 80 4 A B4 1.08 40 1S) 54
AP 57 1.00 33 5 57 AP 59 1.08 40 o] 80
c ! 92 0.76 29 0 71 C 94 0.75 28 0 72
Ccp | 95 0.75 28 0 12 cp 100 0.74 27 0 73
5 A 61 0.97 37 4 59 5 A 47 1.07 41 9 50
Ap 45 1.13 43 6 51 AP 37 1.07 40 0 80
C 102 0.70 27 0 73 c 100 0.73 27 o] 73
cp 100 0.73 27 0 73 CPp 96 0.75 28 0 72
5 A 63 0.93 35 7 58 6 A 50 0.97 37 14 49
AP 64 0.98 36 3 61 AP 38 1.00 38 4 58
Cc 99 0.71 27 2 71 C 101 0.71 27 0 73
cp | 93 0.758 22 1 70 Ccp 104 0.70 26 0] 74
7 A 56 1.04 40 1 59 7 A 51 1.07 41 5 34
AP 52 1.08 41 3 56 AP 50 1.13 43 0 57
C 95 0.74 28 1 71 C 94 0.77 28 0 72
Ccp 100 .71 27 1 12 Cp 9L 0.79 29 o] 71
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T 1]z |3 [ 4 | s | e i 7

SvyRFvY—EE | M-A 083 | aes | aeo s 085 | 0.8 | 0.5 | 0.69
AP 0.83 | 064 | 051 | 086 | 0.8 | 083 | 078

N-A 079 | 078 | a6l | 0.72 | 0.83 | 0.8 | 0.78

AP ool | 086 | 06l | 0.63 | 0.656 | 0.88 | 0.20

M-C 012 | 0.21 | 020 | 0.18 | 0.03 | 0.08 | C.14

cp 002 | 0os | 028 | 014 | 008 | 0.17 | 0.08

N-C 043 | 011 | 002 | 015 | 0.0 | 0.08 | 0.18

cp 006 | 021 | 0os | 008 | 012 | 0.0 | 0.20

WL i s | M-A 016 | 031 | 039 | 0.44 | 041 | 044 | 031
AP 0.16 | 0.35 | Q.48 | 0.33 | 0.11 | 0.47 | 0.24

N-A 020 | 022 | 040 | 0 | 014 | 020 | o

AP 009 | 033 | 0.40 | 037 | 033 | .35 | 0.20
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cp 1.05 | 0.95 | 0.73 | 0.89 |, 0.9 | 0.9 | 0.9

N-C 05 | 0092 | 1ou | 02 | 0% | 0.8 | 087

cp 0% | 08 | 0w | 0% | 0090 | 1L02 | 0.83
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FREIIIREE (Ms, My, Msete) ZRUTNA T ERFEBLRI TS,

cniE, BoHa Y 4 YOEFICE T, FHRETESRCLEC EAETTEDT, T
DORERIYD, HEKOBNECARE, HILDRESKE {ELNS LRI S, Thic
DNTiE, IoICHOYER, AFEHHE» L SEFNICGERE L THIZLENH 5.

R, BRKEBOFEENKEOHWNICEEZRIZL TV AREEZMEDIT, IS5ITHEP R
FMEE & o THEFZDOH Mocrz, Msogs, Moo, Mag, Msor, Momgs ThH B, TDEEREDD
T2&, BEHEKELG, b~6mITREERFLIOTRITOAELEEINS.

PIELOEBRERTIE, N, MFAJE DICKRBEERBOMEETHERAE2~4kg/cm? % 10cm
PAOEITBNTHRREL T, REEEBBROLUARTETHD, BRIy 1Y
BEAZINTVEDTHEH, KFETHLLICLAR/ILOTESELL, B—EcBNT, £
RSB TR ASEDS LOWTRETREORELFEINE, LT, £0
RARHEC DN TH B0, COBILERREE /S SBERCBEETOERELEZLNEDT,
TNHICDNTIE, 4ROBWEREXTHLLICL THE L,

i) BEIMESLE: 2T

LT ORI KURE T L BEEER OETE S OB 0TI, EENCERECE X
NTHEe, UL, TO—BNREBEELZH 270010, EBERERTHLDT, AFBEICE
WTHE, a3 v A YEFHIRORLICONT, 1ORBETH o7, TN OREEEZ—BIOR
13, Tabled DEYD TH 5.

EFVABRMKEON, MAJRIEHAOTERE & & v EHE , BHES, wEHCLD
BiEEZRARThIL, Figs7a, b, cOEDTH S,

CNSORRPETAL NS MBEID—RICKEVERRLTED, gk, a3
NAVOETRE, Ny, Ny My, My 2RGB0FN /NS VEERLTOE. $1bb,
M, My, Ny, Nol3 SR OEBO 00, BRMILRINES, Z0Dpr (1.0~1.23kg/cm?)
BRENVER L 072D DEEZLLNE. RICKHEACRTEHESIC DN TS, « & FESER
BHSI, Ny, Ny, My, M; QHEEBIE, WIFnda v 4 vy OoEFRIcBTA2CRLT
CODEBETFTLTNE LD e, THLE, BENCEIUENEIR, BEAERNEOD
BalRBTENERL, RECIOMEERLTOS &3, DEOERRER, THEHK
AR DBBIERS 2 v N4 VEDOEBYUAL Z > THEERIINIBDTH S T &5
BCRLTNB ENZ B, ' '
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Table 4. BUPHEFE c XIS, ¢ RUCHE
(TEEFHEESE SH-36ic X 3)

@‘ ¥ o O | BMER | 35 2 7 AEREE#ES i 2
HLE 0(kg/cm?) r(kg/cm?) C(kg/cm?) ¢

N, 1.25 1.23 0.83 19°30° N EREEmE -

N,-P T L70 1.20 . 0.9 13°20°

N, 1.18 0.92 0.60 19°007 P 3y VER

N,-P 1.02 0.82 0.60 140407 BOME

N; 1.08 o o8l 0.58 14°30 M EEIECRE

N,-P 0.83 0.89 0.80 15°00

N, 0.0 0.72 0.589 11000

N-P 0.80 0.49 0.38 11°00

N; 112 0.91 0.65 16°30°

N;-P 0.88 0.35 0.37 120307

N 1.10 0.95 ~ 0.80 120°00"

Ns-—P 0.95 0.85 0.68 11°20°

Ny 1.18 0.93 0.73 13°20°

N;-P 125 0.95 0.65 - 15°007

M, 1.30 1.08 0.74 15°00

M,-P 1.80 1.20 0.98 16°40°

M, 1.02 0.70 " 0.80 13030

M,-P 0.70 0.46 0.35 12°307

M 0.90 0.51 0.39 10°00°

Ms-P 0.60 0.42 0.32 12000

M, 0.71 0.89 0.42 18°007

M,P 0.51 0.39 0.30 14°00

M; 1.08 0.53 0.40 7°00"

M;-P 0.71 0.39 0.31 8°00

Ms-1, 0.98 0.73 0.52 1503

Ms-1-P 0.70 0.52 0.39 13°10° -

Ms-n1 0.8 0.70 0.54 11°407

M;.1,-P 0.70 0.83 0.38 14°30°

Ms_10 0.93 0.78 0.88 16°20°

M;s-10-P 0.85 0.82 0.51 g°00’

Ms-s 0.85 0.89 0.52 11°20°

Ms.s-P 0.76 0.62 0.82 8°3

M;_7 1.08 0.75 0.4 13°30° :

M;--P 0.93 0.61 0.48 10°00°

M 0.74 0.65 0.53 90307

M,-P 0.75 0.88 0.40 13°20°

Me-45 1.06 0.75 0.50 15°307

M;-.s-P 0.78 0.71 0.8l 17°30°

My , 1.35 1.00 0.78 11020

M;-P 1.31 0.98 0.78 16°10
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