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On the real state of coarse pores in clayey paddy field’s

soil and their permeability.

— Study on the soil and its void by X—ray radiograph (I)—
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&) Ky DEARGEIEEETFITHBTH 5, 15emiZ D0 TI1E, BE 2,

6 T L2 SFAT H I8 CRIE L 7,
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=- 8;@*#&0J§ﬁ< ) & EBIHE (Kn) O FEL
l
CHE b R &
( / Sec) / sec

% | 15emKy | 8.26X107* | 1.49%10* 5.54

35emKy | 5.57X10°* | 2.76%x10°* 2.02
M| 80emKy, | 6.34X107% | 1.87X1077 | 33.90
é% 15emKy | 9.50X107* | 1.81x10-* 5.28
%; 35emKy | 5.11X10°% | 7.30X10°* 7.00
BESRECHZBERELTROIS Ao b hiE2on

%, @ Poiseuille ROBHETH BB O AW O
HABESWCERBIMHESH %, OB— 6107 L&
B OBRRBEESTILE R ICBEL, ZORIIZOWTIEH
Ry B KB O EES TS EICH bR AIMEL ) s
o QILBRAMEEIZ A L 7B bk 2 & OB H O & [k
BRBES 2B, BRBECHS G ERH OBEC X
D, BB EFERCELTBE S h D, SR
BEEFNCR L CORERICBEE & L 2 wv,)
EKM80em® Ky 122 Tt K¢ 2VEHME Ky 03448 &
—BRIZKE&V, ZOBHRERLED, Qizkzboe
Bbhass, LLCEH 4 BB LSESILEOR N
PHUAE L, ERERNELLERE ADRBE) o
RIEED Ke/Km A E S o b D EEbAD,
DEoZ tpomEd8MIicBTh, Ky LILBEGOE
BE & i Poiseuille RIC L D, 2% 0 BiFR (10B L)
77n—%®%6h%‘kﬁﬁotoL#LKHuow
TIREEILROERIIAY - HBARORIFVNEI 2 2
ERAEI o KHEDKDEFHIZoWTIE, $CI0k
HY, MEY RSO TWEE AT
2, TITHFLVYRECL VBB R4,

4. BAMEEKICRIZTIRELBOES
BEEIRLBERILBED Y b, SEXILBREZ0
Ky & Ky £HNB 2 i D BAMMKICRTEH 0
RKEWILiZHAL»THL,

L L 2 RARLLTF O KFRAR 12 X 0 Bk s e KPS
DEEILRIEN, BELIHFELTTIIOrhb o

107 7em/s D Ky TH Y, TEOBKEKE LTIEA
HOTERE CHEESREA—FThot, ThALD
TEILMBEOFEIMEKELOEKE T L, LYo
EOEBREZ LTWADTHS S h,

COREHLPITHELEL LT, Ky 2llEL%
HAELEAL, HOELARECTKEZEL ., #i0E
LIZEDEEILR 2 HE S €, 20RETOBKEK
Ke #810, Ky &N, BEILBOBKE~OZE
DVHETE D EE L2, K JISEICH 2230803 Ky )
EFHF L FEECH L VAR ONERTH 2, £d
RPWHR Ky & LT TELZTE—-IC L, Ke HIE
DB LT 7 U VEEICTIE LB OB KR T
572, R ER—ITRT,

XL Kp AL HIET LTV b, Ky 258 K%
BRECHBILBPBEOEHEDK L &< A—Th 55
EAH, SHOEBROHBETE SR IER TS
Bo BB UICK 2+ OEE LB AE 2 &0 BE{bd
Kp DIETO-HE 2 LTWALLHRR VY, 22T
BENOCORETERL TBL, £/, BemiED Ky i
BROBEBKEFEELTCVL I LT TICEL, L
> TIDRBND Ky BTICRBRAZEOERIC L 232
bEINRTVD, £ TEEFILBOBAMIT 2T IR
HDBHEH %\ 15cm, 80emiED Kg & Ky D33l X »
THW T %, MEBIZBITH Ky/Kg B3.1~15.4EDE%
RLTWS, ZOMEEIRLRL 28R F okt 4 28058

ORER AT L, BEILEASE KIS KA LA
POELEBELTWAIERYEL LWL LS,

NV &8

(1) BEr—2 (Rh#R) LEHL VURE) oMl
774 LEAKE»S15, 25, 35, 80cmif T+ RIEFEL
FRML e CoRBHCo & "BHEBAE 10k 0HILKE
(B0 pumlh ) D®RXBBEER BB L 7,

(2) BEEFORAELZEL, H “BEE +%
ELZe TRIZKDILBEEREE L CHR SN,

(38) HEICA > T2 WEETRHEELL oK T % Bk
BB ERLZ, TR VERBAEICZABEIR

F—9 BV L LOBKEH (Ko & THE - 0EK L5 (Ky) OB F
LS 5 h A B

BE [ Ka ™/ se) | K (/) [Ka/Kn | Ku ™/ sa0) | Kn ™/ ee) | Ku/ K
15(cm) | 3.04X 1077 | 5.46X10* 5.57 | 5.41X1077 | 3.52X 107" 15.4
80(em) | 1.87X 1077 | 6.00X 107 3,12

#) Kyld&R—7 £ 9514
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o T EKEOBAREE R - 720 F—FAHC S RIETT
M KTEHEMOEABRE Ky & Ky ZHELZ.

) LB EEICRT B0, KRR X A
ILEORENE L o e SREILBIZRKREST~
0.8mm, FH0.4m< S\, SABER 1 ~1.64/af, K
FILEIL R AT —T60~90 pm < H vy, SHEER
2~ 5K/ TH o 72o REFEMOILBIEIRL, KFH
B0 Z RIaAi & v S REILBR o8k X5 BG4
BTh o7,

L6 HELmoRRERAREDNBRSFEELE (F
100 gmBl L) B02.4~7.8%, AMBBAELT {16.5—~
19.5% &K s hTwi, ILBREGRORBSIERNEE L

Hhi,

(6) EPBEAGEE B WILBEOSARITIZ LS
WiE L, 35emBli%id Ky/Ky At v LEEEOE
%% L7, Poiseuille X% FLBEOERICHA L TEK
B % Kb 72354, SEAHIC O W TIZI0EUADRE
TER Ky BIz—E L7, KFEHIZ2 W TREREA
BEBTHo70

() EWKy X100 "em/s BOETH - 7225, HFL
REEDELCTHEL - EKRE K 85138 { Ky/
Kp 3. 1~15. 4 TH o7 2O & IZREETILE
(250~100 gm) ®HEKEI:OFEKERKICHEEL
TwatBhbhil, EH Ky 235mliZOFEL T
10 *m/s BOETL, ThIFRICILBEFEEE
IBOBEBRIC X D KM R EKEERP b6 EN TV D
LEPEL-TVD,

(M ) KHEOFFIoNY, ®KXBEE T3 346
Mo TR EROBIZ, (19804) IR s hiEF
Ko R EE L) | KRB AR RBERMER
DA MRS E 2, E-EREEOS M - B
DTk FRHEEORFHEREEOFEED L.
FERFBBOKE, BECOWTRNF -~ O/EL
FITHOERBET BEEKR, KL RETEE LEFATE
EriFot, £, AFEBTARCRAFRERER
BLEEEETFoRBTEORMNIb 272,
BXHEBEIowWTREIRIFIEDTE, VI Ty
o AATEHERT IR O MIFE R TH 720
BRI Y » TR BFEEMEH L BRFERO
AHBATELT, BHRAY v 70 BRI -7
NSO AIIEELREY, BRELHBELRTLRE
THh,
31 B X ®
1) fikot—, T, BAEE  BERRAEORSREL
FRICEATIERBOBXBRBEERIIDVWTOEE
—XMBEGIC I A B BBRICET AR, B
s 114, 61~68 (1984)
2) B SUUER LFROMR, BFREREEZE. B
EREREE BEMTARME T £ X b, 56~67 (1983)
3) HWHEIIY  HBOBKEROFIEICOWT, £
BRzk, 40, 271~275 (1969)
4) MEE KETBLIIC B 28NERBRORES
¥, LBEEE, 41, 119~120 (1970)
(1985. 3 . 6 =H)

Summary

(1) The real state of coarse pores (the diameter >50 gm) in the sample soils was radiographed by soft X—ray
with "Heavy Liquid Infiltration Method”. The sample soils were prepared by undisturbed sampling from clayey
paddy field. The sampling depths were 15em, 25cm, 35cm and 80cm.

(2) The infiltrating method of heavy liquid (contrast medium) to sample soils was improved exceedingly and
that was named “Drying method”. -

(3) A permeability testing method was designed for bare (uncontained in cylinder) undisturbed sample and by
this method the coefficient of permeability was measured for the sample which had been radiographed by H. L. L.
method and Drying method. After the coefficient of permeability in vertical direction (Ky) was measured, the hori-
zontal permeability (Ky) was measured for the same sample.

(4) The soft X—ray radiographs of soil pores showed exceeding development of root pores formed by rice.
Vertical pores had 0.7 ~0.8mm diameters in maxmum size or 0.4mm diameter in mean size and pores number per cnf
was 1 ~1.5. Horizontal pores had nearly uniform diameter of 60~90 zm and pores unmber per cnf was 2 ~ 5.

The anisotropic characteristics of pores distribution that had large diameter in vertical direction and small di-

ameter in horizontal direction was very clear. It seemed that this characteristics induces the anisotropic per-
meability.
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(5) The root bodies pieces found in Yahaba samples were 2.4~7.8% to the volume of noncapillary pores and
that found in Hachirogata samples were 16.5~19.5% to the same. Then the pores in radiographs seemed almostly
blank pores. Noncapillary pore was defined as a pores having over 100 pm diameter in this report.

(6) The coefficient of permeability corresponded with the direction of pores distribution and Ky/Ky ratio for
the samples having less depth of 35cm showed a few hundred.

The calculated values of permeability coefficients with Poiseuille formula for the vertical pores distribution
approched nearly to measured Ky values.

But the Poiseuille formula was unsuitable for the horizontal pores distribution.

(7) Measured Ky values for the samples having less depth of 35cm were 10 %cm/s class. This values means that

the permeability of clayey soil was improved by root formed pores.
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