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STUDY ON MECHANISM OF CONFINED INFILTRATION (3)

——Consideration by Simplified Model Experiment—

By Yasuo ISHIHARA and Etichi SHIMOJIMA

Synopsis

In order to examine the mechanism of exchange of water penetrating to a ground and
air in pore of a ground, the simplified experiments are carried out by using the U-shaped
capillary tube which is connected to the bottom of a cylindrical lucite bucket. The U-shaped
tube has two straight glass tubes which are same or different size in inner diameter and the
confined infiltration is imitated by pouring the liquid of glycerin into the bucket quickly.
Denoting the diameter of tube which air is discharged as d, and the other as d;, it is found
out that in case of d,/d;=£1.0, the discharge process of air begins when the pressure of com-
pressed air reaches nearly the value of the height of static capillary rise plus the depth of
ponding liquid, and so on.

Applying theses results obtained to the experiments of confined infiltration by the use of
sand column in a cylinder with bottom plate reported already, the followings are disclosed.

(1) In infiltration into a homogeneous field of sand by ponding water on the sand surface,
the quasi-saturated zone occures when the increasing pore-air pressure in the neighbourhood
of sand surface reaches nearly the value of height of capillary fringe and plus depth of
ponding water.

(2) The physical process of air discharge in confined infiltration can be understood,
analogous to the discharging process of air in the U-shaped tube.
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Fig. 7. Regime of changes of p, and p,, black
circles show a group corresponding to
Fig.6(a), white ones to Fig.6(b) and
black triangles to Fig.6(c).
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LTHRBINZOT, EROBHEHREFVERTORKERBHEETONZ CECHIETEL &S,
ZhYZ, EFNERTOD pe OBRERD h., LT ¢ % Ef, BUBTIRREFEELTHL DT,
hy THUT by EEPMARMBOBEIZODDTRIEOVBZDBARY EOFEELNTLIVWERDNS,

4.2 BUSSHERORE

Bi%ic, REERICEIZHBOLEFVERICEI S (V) LOBRIKDVTERLTEL , WERSBOD
B4, wetting front OFHTOERERBTHREELTEL, Z20ERFRABTHTOHNERET
RESIETINIESD, 2LT, COXIBRR, T4bb, d EhEBAT HAOEBOEBLIOTH
CHEUFEADEBRAOELRENE CTHREELVBEAOBERREEZ THE, BETEL, ®d
HEBET AWERDOEROERLD T HICHS d & d DBEBIUEBELEGRTALOD/NIBUERZE
Uteli 5 AIBOZERAKFEEZELOZERE S OROEICE > T dy & d: OEY d) BhOBKEHROET TH
BAINTVIRETH S, Leh->T, COREAER 4 ETORKEROBE L & SICEOARERD S
HOOTHEBH LT EEZB30TH 5B,

%9 RO LLT d OFOHWAKREROBBIER x, 2L0, RO)EHERITHE

ddp _ pa (ﬂ)“ L br o, dxp ao

at 4, CLe T

E13%, 2CT, PEEEDOREOHEDOREHEKFRICHT 2 DORUBRBIMICHT 5 b02ENE
N Kns Kpo ERRT &, Knpp Koo 3RB), RO KU LBOKER k=1d* OBRXD

S, k a4
Kpyp=2L o % opogmye 2l pag/(d3+d]) oomvrermimmminniinii, an
S e ps g/ (di+df)
4
Kpo= Se . ke Y dj ¢ Py 2@/ (dIFdE) e e 12)

N Ha
Li8Bo LLIT, S=S,4S8, T Su S, BENENE dyy dy OWERTH 5o
50T, RAD, RAD LY (d/d)* OEFERD, ThERAODIRATSLE,

ddp _ Kny, , dxs
dt  Kn, dt

........................... '...--..-.--..-..-.--.--.--.'--.............-.....-.........(13)

BELNE, BB, CORRBRDLSBOLNCEDTH-T, d BEOELILDEZOHAMRELEZDOL
WHOORHBEENELNT LIROIETHR,

EFVEROEE, Fig.6 @), (b) THRNIEIBHELKFEOENHELZET HDT, d BOLHDZE
KERREEEMICAT—ELAB LTI, 22T, RUDLVELBEOLELER dram £ &,

B Bprant — Ems o B et es st ere s srasae s s arsaersansae s
it TR d a9

LB, TTT, d BEROWKEHOBEHEHIMM & & DIRR—E LN B LI EBRHRER 1D ICH
WBE, bas ICHET BERIE brrow IHE L SIC—EFHATEMATZC LIS, TOMKRIB, WER
BB ZHEOTORMHALREE & BICBEB—EEBILEVIERERL—HT S, —F, 0L
ISRBLC IR CAARIR ORERIZIZEIET 5 & UT, BRSO T ICH 518 3R MR 0K & 2RO
ticxt LT Darcy RIBSERIZY 5 & UTHET LIcHERY, bo ORLEAD
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_K
K+K,

L2 o K. -H) 0, ;4=

e gt (A ] v s A= g s (15)

Lito fo, CZig, suffix “¢” i3 K- (1-A) BREAMEELZKS 0) KHETEHDT, o, ;wetting
front OBEEE TIZIZ—EME K, K. ; ZUTNRENEKEE, BRER Ths.

RKAYH ERUD ZREET B E, (1-4) KUEFBR->TVEY, FAETHECEPHB, TOHEER,
WEDEA wetting front OBENCENZ @ FFIC transmission zone SRS H, BRI LFHENZD
T, COWATKOTENIRL D REDERAZT 20, BEERCTRCOEESEGTh TRV LIKER
T3, ZQHBEEBTRPEOEAELTRAD® Kuy BREFEINZOT, RAHTRK -
(A—4) LVWIEBHIKE-7b I ThbB. B8, K-7T B4 A=02 THBDT, 1-A4).=s1ELTkl,

PEDEI LT, URBIREZEFNVERICL > T, BEEROEEDHEEEMHITD OEEHEIIC
BEARNIT &S,

5. 8 b v K

RS i RBET S BOFBKE MRER S OXBBHEEAT 2.0, UFECLIEFVERE
Totco TOHRE, & ZEEBHHINZEORREEL, d ZMHFOBEORRET S L, dy/d=1.0 23
TERDES, BEROEKEOESHNLEELRSCE LORKELZMA L dbOIIZTELILE, &8
PELIRER S UED TERDOHHBRSHE D, DTRRIIEE THREBEMSKES ¢ L0872,

NS DERE—BUPNOHERKEEOCEACHEA LICEC S, DE¥QZEBPELME T,

1) EEREL, BEEELEOEKEDMES capillary fringe OFEX (@) IKHKE (h,) ZWAT
HORIZIZZELIES, BBEBRTTHERINS, £LT, ZOMEIIEAFIEUMTMBOMREE LTS
b, O EERELHARIRITERINODHAERTORRET IBREME,LOH 5L, BREOHEIK
RRICBIR L, (@, +h,) CBTTHTEICIES,

2) YENREIOKREERIEF VERTOREBREIEUTH S,

L URA5, BEAMSSERINEROBERIRATHY, 4R OLADBPIEDI L, B, &
B ORI R RFLEREFHR O FACOM M-160 AD ZFH Ui,

g % x ®
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