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Abstract— Permeability is a property of soil due to which 

flow of water enter into soil. It is ability to permit water in 

soil. According to Darcy’s law for laminar flow, discharge 

velocity is directly proportional to hydraulic gradient. 

Permeability gets affect by specific surface area, shape of 

particle, size of particle, void ratio, fluid properties, degree of 

saturation, organic matter etc. There are some laboratory test 

and some are field test to find out the permeability of soil. 

Laboratory test are constant head test, falling head test, 

capillarity permeability test and consolidation test. Pumping 

out test and pumping in test methods is the field test. This 

paper presents a review on determination of soil permeability. 
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I. INTRODUCTION 

Hydraulic conductivity of water in the soil is known as 

permeability. Flow of water occurs only due to difference in 

total heads between two points. Total head is sum of pressure 

head, velocity head and datum head any point. Total head loss 

between any two points in a soil mass is equal to the 

difference in the levels of water in two piezometer kept at 

those points.  Hydraulic conductivity is head loss per length. 

According to Darcy’s law for laminar flow, discharge 

velocity is directly proportional to hydraulic gradient. There 

are some laboratory test and some are field test to find out the 

permeability of soil. Laboratory test are constant head test, 

falling head test, capillarity permeability test and 

consolidation test. Pumping out test and pumping in test is 

the field test. Arrangement of soil particles affects the soil 

permeability.  

A. Factors affecting permeability of soil:  

1) Permeability of soil is inversely proportional to specific 

surface area. 

2) Permeability of soil of round particles is more than the 

angular particles. 

3) Permeability of soil is directly proportional to size of 

particle. 

4) Permeability of soil is inversely proportional to 

temperature. 

II. LITERATURE REVIEW ON DETERMINATION OF SOIL 

PERMEABILITY 

1) Darcy’s Equation: It state that for laminar flow discharge 

velocity (v) is directly proportional to hydraulic gradient 

(i). 

V = k i, Where, k= coefficient of permeability  

2) B C Punamia:  It reported some laboratory tests and some 

field test to find permeability of soil. 

Laboratory test to find permeability: 

 Constant head test: It is best for coarse grained soil 

 Falling head test: It is best for fine grained soil 

 Capillarity permeability test: It is suitable for partially 

saturated soil. 

 Consolidation test: It is suitable for impermeable clays. 

Field test to find permeability: Field test are more 

reliable than laboratory test. Field test are expensive also 

compare to laboratory test. 

 Pumping out test: It is more accurate but expensive also. 

 Pumping in test: It is suitable for determination of 

permeability of individual layers of stratified soil. 

3) State of California— business, transportation and 

housing agency: This study reported constant head 

permeability test and falling head permeability test.  

 Constant Head Permeability test: “The permeability test 

is a measure of the rate of the flow of water through soil. 

In this test, water is forced by a known constant pressure 

through a soil specimen of known dimensions and the 

rate of flow is determined. This test is used primarily to 

determine the suitability of sands and gravels for 

drainage purposes, and is made only on remolded 

samples. The test is limited to materials which have a 

coefficient of permeability of approximately 300 

mm/day or greater. The “Constant Head” type of test is 

used on samples that represent materials to be used as 

backfill for abutments, as permeable material for under 

drains, as sand drains, as sand blanket for sand drain 

areas, and similar materials.” 

Calculation: The permeability “K” is calculated 

from the following formula: 

K = Q/iAt,     

Where: Q = quantity of water discharged, i = the 

hydraulic gradient = H/L 

H = head of water, L = height of sample, A = cross-

sectional area of specimen, t = elapsed time 

 Falling head permeability test method In this test, water 

is forced, by a falling head pressure, through a soil 

specimen of known dimensions and the rate of flow is 

determined. This test is used to determine the drainage 

characteristics of relatively fine-grained soils and is 

usually performed on undisturbed samples. 

Compute the coefficient of permeability from the following 

formula: 

K = 2.3 (aL/At) log10 (h1/h2) 

Where: K = coefficient of permeability, a = cross-

sectional area of the standpipe, L = average height of the 

sample for the load increment. 

A = cross-sectional area of the sample, t = elapsed 

time increment, h1 = height of water at the beginning of, time 

increment in millimeters, h2 = height of water at the end of 

time increment in millimeters. 

4) Amr F. Elhakim Reported that “Permeability was 

measured using field falling head permeability and full 

scale pumping tests. The experimental values of 

permeability exhibited natural variability within the 

expected range. The falling head test measures the 

permeability at specific depths yielding a detailed 

permeability profile versus depth. Conversely, the 

pumping test provides an average permeability for the 

soil stratum. The measured permeability values lie 
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within the typical ranges for sands and silty sands. The 

permeability profiles from both field tests demonstrate 

that the permeability decreases with depth, which 

reflects the effects of increasing soil compactness and 

cementation with depth. 

III. CONCLUSIONS 

Soil permeability is hydraulic conductivity of water in the 

soil. Soil permeability gests affect by arrangement of soil 

particles. Permeability is inversely proportional to specific 

surface area and temperature, where it is directly proportional 

to size of particle. Permeability of round particle is more than 

the angular particles. Permeability can be found out by 

laboratory test and also by field test. Constant head test is 

suitable for coarse grained soil, and falling head test is 

suitable for fine grained soil. Field tests are more reliable than 

laboratory test but they are costly also. Determination of soil 

permeability is carried out by suitable method for soil 

condition with the proposed formula of particular method. 
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