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A New Apparatus for Testing Soil Permeability 

Nowy model aparatu do badań przepuszczalności wodnej gleb 

HoBaa MOX€JIŁ amriapaTa JIA MCCJIEĄOBAHMA BOJNOIIDOHMIIAEMOCTM IIO4B 

The lack of a convenient and at the same time accurate apparatus for 
testing the hydrophysical properties of soil induced the author to con- 
struct a new contrivance for studying the water permeability of soil 
(Phots. 1—4, Figs. 1—94). 

The set consists of the following parts (the numbers of the parts cor- 
respond to the numbers in the photographs and figures): 

1. metal cylinder with an overflow to keep a constant level of water; 
2. strengthening ring with wire mesh placed in the centre; 
3. metal cylinder, 500 ml of capacity, containing the soil sample with 

its natural structure preserved; 
4. metal funnel with wire mesh; 
5. glass measure burette graduated from bottom to top, with a stop- 

cock at the bottom and an overflow at the top limiting its capacity to 250, 
500 or 1000 ml (Phot. 2). 

6. a glass measuring cylinder, 2000 ml of capacity (lower container); 

7. stand for 10 sets with a pipe leading water from the main (provi- 
ded with screw clamps to regulate the water flow) and with an outlet 
for water coming from the overflows. 

The apparatus is provided with a reducer. Parts 1, 2, and 3 can be 
exchanged to measure soil permeability in 250 ml samples. 
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Fig. 1. Apparatus for testing »oil permeability 

The soil sample, with its natural structure preserycu, is placed in the 
metal cylinder of 250 or 500 ml capacity (during transportation the cylin- 
der is covered with lids). The cylinder is placed so as to establish con- 
nection with the funnel at the bottom: at the top it is covered with the 
strengthening ring, on which the upper container is placed. If the sam- 
ples are of 250 ml capacity, the reducer is introduced into the funnel. 
The set is tightened with rings of elastic rubber and placed on the stand. 
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According to the supposed intensity of water flow, the 250. 500, or 
1000 ml burette is attached (Phot. 2): the stopcock should be open. 

Then water is let into the upper container and its temperature is 
measured. When the water level in the upper container has rcached the 
overflow, the stopcock of the burette is closed. At this moment the mea- 
«uvrement begins. 
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The amounts of water percolating through the soil samp.e are mea- 
sured in equal interva's by means of the graduatod burette (the intervals 
are 5, 10, 15, or 30 minutes, according to the intensitv or percolation). 
When the burette is full its stopcock is opened and the contents let into 
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Phot. 1. 

the measuring cylinder (it takes 3 to 5 seconds to empty a 250 ml burette). 
The overflow attached to the upper part of the burette and connected 
with the measuring cylinder by a rubber tube allows the measurement 
to continue, even if the apparatus is left unattended for a moment. 

The above-described apparatus is based on the same principle as those 
constructed by S. Ziemnicki (5), and by J. Ostromęcki (1, 2). 
"The method of evaluating the results, according to Darcy's formula, is 
given in the paper published by S. Ziemnicki and B. Dobrzań- 
ski (5): *) 

)JQ=KkiF 
Q — the flow of water in units of time 
k — the coefficient of permeability 
i — pressure decrease 

, F — diagram 
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Phot. 3. 
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Fig. 3. Reducer and other 
«łements which serve to adapt 
'he apparatus foc testing soil 

Phot + „«rmeabili.y in 250 mi samplos. 

 
ADVANTAGES OF THE NEW APPARATUS 

Tre apparatus is very easy to operate. Once the measurement has 
begun, the only function of the operator is to read from the burette scale 
the volumes of water perco'ating through the soil. 

Thanks to the use of a g: ut number of exchangeable metal cylinders. 
the apparatus allows us to carry out moss determination of soil per- 
meabilitv. 

The construction of the apparatus makes it possible to preserve the 
natura] structure of the tested soil sample, so that it can be used for other 

purposes, «s testing the volume weight, the swelling and shrinking capa- 
citv. tke relation of the organic to the mineral substance, possibly the 
content of roots in the given volume, ete. This permits an increase in 
the possibilities of carrylng out measurernment=. the number G7 rep ttions 
remaining unchanyed (not less than 3). 
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Fig. 4. A tower set which allows the testing of soil permeability in soil profiles. 

The apparatus can serve for testing soil permeability in soil profiles 
of various thicknesses, thanks to the possibility of a tower-like arrange- 
ment of the cylinders with soil samples when a special stand is used 
(Phot. 4, Fig. 4). Thus the conditions of the experiment can be brought 
nearer the natural ones. 
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: i STRESZCZENIE 

Brak wygodnej i zarazem dokładnej aparatury do studiowania fizyko- 
wodnych właściwości gleb skłonił autora do skonstruowania modelu apa- 
ratu do badań przepuszczalności wodnej gleb (fot. 1—4, rys. 1—4). 

Badania przeprowadza się na próbkach o objętości 250 lub 500 cm*, 
pobranych z zachowaniem naturalnej struktury do metalowych cylindrów. 

Opracowany model oparty jest na tej samej zasadzie działania, co 
aparaty S. Ziemnickiego (5) i J. Ostromęckiego (1, 2). Spo- 
sób obliczania wyników podany jest w pracy S. Ziemnickiego 
i B. Dobrzańskiego (5). 

PEB3IOME 

OTcyTcTBue BbIro;HOi M OHĄHOBPEMEHHO TOHHOŃ arnrapaTypbl „IA U3Y- 
4eHMA (DUBUKO-BOJHBIX CBOŃACTB IIOHB CKJIOHMJI ABTODA K CKOHCTPYMpPOBa- 
HMIO MOĄEJIM arnrapaTa AA KCCJIENOBAHNA BOĄOTPOHMNAEMOCTU IIO4B (POT. 
1—4, pnuc. 1—%4). 

MccJieqOBaHMA HPOM3BOĄATCA Ha OÓpa3NaX ro oóbeMmy 250 Jzm60 500 cM*, 
E3ATBIX IIDM COXpaHeHMM ECTECTBEHHOŃ CTPyKTypbI B METaJIIMiecKie 
LMNMH 4pBI. 

Paspa6oTaHHaA MOJE:Ib ONMpaeTca Ha Ty »Xe CAMylo OCHOBy 4€ŃCTBKA, 
uro u arrnapaTbl €C. 3SeMHunqkoro (5) « IO. OcrpoMeH1qHKOTrTO 
(1 u 2). Cnoco6 uCHMCJIEHMA MTOTOB NpeĄCTABJIEH B paGoTe C. 3€MHU1L- 
xoro u B. JJoópxaHckoro (5). 
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