
Hydrometer 

Analysis



• Grain size distribution of soil which contain

significant amount of finer particles (silt

and clay)

• Cannot be done by sieve analysis

• Hydrometer analysis will be performed on a

fine grained soil that passes #200 sieve

Hydrometer Analysis



• The hydrometer is made of glass, has a stem,

and a bulb.

• When it is inserted into a liquid, it floats or

submerges in an upright position with its bulb

on the downside

• Usually there are readings from 0 to 60 on a

hydrometer stem

Hydrometer



• The hydrometer floats in the suspension and the reading on its

stem tells how much soil is still suspended in the liquid at that

moment.

• When the reading is 30, it means that there are 30 gm of soil in

1000cc soil suspension

• There are two types of ASTM soil hydrometers:

1.ASTM 151H

2.ASTM 152H



Determination of Particle Diameter
• Stoke’s Law: 

The terminal velocity (v) of a freely falling sphere through a medium
is proportional to the square of the diameter (D) of the particle



Velocity, v=L/t

L= Distance of fall of a particle in time t



• When we insert the hydrometer in a soil-water suspension we do 

not measure L directly



• The water level in the jar rises by

• Rise of the c.g. of the hydrometer bulb

by half of this

Here, Vb=Volume of the hydrometer bulb

Aj = Cross-sectional Area of the hydrometer jar



• In the soil-water suspension we can read the upper meniscus,

whereas we need the reading at the lower meniscus

• For ASTM 152H hydrometers:

for R1=0 the distance L1=10.5 cm and

for R2=50, the distance L2 =2.3 cm, Lb=14 cm,

Vb=67 cm3 .

The cross-sectional area of the hydrometer jar is

27.8 cm2. For these values,







(a) Correction for meniscus (Cm): This correction is always additive.

(b) Zero correction (Cz): This correction is introduced because a

defloculating agent is used in the preparation of the soil water

suspension, which increases the hydrometer reading. This

correction is always subtractive.

(c) Temperature correction (CT): ASTM 152H hydrometers are

calibrated at 200C. So if the test temperature is different from soil

water suspension, a correction is needed.

Corrections





Ws=Weight (in gms) of soil used to prepare the suspension

• ASTM 152H hydrometers are calibrated such that for soil of specific

gravity of 2.65

• Because the sp.gr.of a soil may vary from 2.65 a correction factor is 

introduced

Determination of Percent Finer





• Hydrometer- ASTM 152H

• Hydrometer jar 

• Balance

• Measuring cylinder / graduated jar  

• Thermometer

• Mechanical mixture & mixing pot

• Can 

• Water bath

• Wash bottle

• Stop watch

Equipment



• 50 gm of fine soil from the bottom pan of the sieve set

should be taken and placed into a beaker, and 125 mL

of the dispersing agent (sodium hexametaphosphate,

40 gm/liter) solution should be added.

• 125 mL of dispersing agent should be added to the

control cylinder, and it should be filled with distilled

water to the mark

• The hydrometer and thermometer should be

inserted into the control cylinder and the meniscus

correction, zero correction and temperature should

be noted respectively

Procedure



• The soil slurry should be transferred into

a mixer by adding more distilled water. The

solution has to be mixed for a two minutes

• The soil slurry should be transferred into

the empty sedimentation cylinder

Distilled water has to added up to the mark

• The open end of the cylinder should be

covered up with a stopper

• The cylinder should be inverted

approximately 30 times during a minute

• The hydrometer has to be inserted in the

soil water suspension



Datasheet



Elapsed time, t = 25s
Room temperature = 220 C
Meniscus correction, Cm = 1
Zero correction, Cz = +6
Actual hydrometer reading, Ra = 52.5
Reading after Meniscus Correction R = Ra - Cm = 52.5 - (-1) = 53.5
Effective Depth, L (from Table 4-2) = 7.5 cm (using interpolation)
Value of K (from Table 4-8) = 0.01332 (for room temperature 220C 
and soil specific gravity 2.65)

D in mm = K √
𝐿

𝑡
= 0 .01332 x √

7.5

2.5
= 0.071861

Sample Calculations 



Temperature correction, CT (from Table 4-9) = +0.40

Correction factor for unit weight of soil, a (from Table 4-5) = 0.99

Corrected Hydrometer Reading, Rc = Ra – Cz + CT = {52.5 – (+6) + 0.4}

= 46.9

Percent Finer = (Rc x a x 100) / Ws

= (46.9 x 0.99 x 100) / 50

= 92.862




