


Unconfined compression strength Instrument Set Up



INTRODUCTION

 The main object of the test is to determine the

unconfined compressive strength (qu) of a cohesive

soil.

 The test is suitable for saturated non-fissured

cohesive soil, for which angle of shearing resistance

may be assumed to be zero.

 The undrained shear strength can be taken as half

the unconfined compressive strength. i.e Cu=(qu /2)



 In this simple test, a cylindrical specimen of soil is

subjected to simple vertical compressive stress, till

the sample fails either due to shear along a

diagonal plane or by lateral bulging.

 The maximum load at which the failure takes

place, when divided by cross-sectional area of the

sample will give the value of unconfined

compressive strength of the soil.



 If Pf is the failure load, and Af is the final cross-

sectional area of the sample at failure,

Where, Af is given as 

= total deformation of the soil sample at failure.

the shear strength of the soil is then assumed as equal 

to1/2 qu.

C =  Cu =    qu
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Unconfined compressive strength (qu) :

Unconfined compressive strength (qu) is the load

per unit area at which an unconfined cylindrical

specimen of soil will fail in simple compression test.

Sensitivity : sensitivity is defined as the ratio of

unconfined compression strength of undisturbed

soil sample to the unconfined compression strength

of remoulded sample at constant moisture content.

THEORY



 Soil consistency can be easily known from the value of

unconfined compressive strength.

 sample should always be extracted along the same

direction in which it entered the tube in the field.

 Where no maximum stress is observed, stress at 20%

strain will give the unconfined compression test.



APPARATUS

Compression machine
Dial Gauge
Proving Ring
Split mould of internal diameter 30 mm 

and length 76 mm.
Sampling tube of internal diameter 30 

mm and length 200 mm
Metal Plate
Moving Plate
Vernier calliper
Balance
Sampling extractor



PROCEDURE

 Procurement of sampling tube with undisturbed sample

from the site.

 Coat the inside of the split mould with a thin layer of

grease or oil to prevent adhesion of the soil.

 Extrude the specimen from the sampling tube to the split

mould with the help of sample extractor and knife.

 Trim the two ends of the mould sample.

 Remove the sample from mould by splitting it in two

parts and weigh it. Also measure the length and diameter

of the specimen.

 Place the specimen on the bottom of the machine.



 Raise the bottom plate of the machine to make contact of the

specimen with the upper plate.

 Adjust the strain dial gauge and proving ring dial gauge to

read zero.

 Apply the compression load by raising the bottom of the

machine to produce axial strain at a rate of 1.25 mm/min.

 Record the strain and proving ring dial gauges reading every

after 30 sec.

 Compress the specimen till it fails or 20% vertical deformation

is reached whichever is earliest.

 Measure the failure angle from horizontal and note the load

at failure.

 Determine the water content of the specimen.



 The graph shows the sample deformation along the

horizontal scale and the extension of the spring along the

vertical scale.

 Two curves obtained shown in the next slide.

 The extension of the spring and corresponding

deformation in the sample length (∆L) can be read from

the graph.

 The stiffness of the spring multiplied by spring extension

will give the total load Pf applied on the sample.

 Then qu can be calculated using,



 Graph obtained from unconfined compression test.



OBSERVATION

Sr. No. PARTICULARS OBSERVATION

1 Initial length of specimen Lo (mm)

2 Initial diameter of the specimen Do 

(mm)

3 Initial area of the specimen Ao

(mm2)

4 Initial volume of the specimen Vo

5 Water content

6 Mass of the Specimen

7 Density of the Specimen ρ = 6/4 

(g/cc)

Table No. 1



 Table No. 2



Unconfined Compression Test (UC Test)

s1 = sVC + Ds

s3 = 0 

Confining pressure is zero in the UC 

test
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Unconfined Compression Test (UC Test)

s1 = sVC + Dsf

s3 = 0 
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τf = σ1/2 = qu/2 = cu 



MERITS

 The test is convenient, simple and quick.

 It is ideally suited for measuring the

unconsolidated undrained shear strength of

intact, saturated clays.

 The sensitivity of the soil may be easily

determined by conducting the test on an

undisturbed sample and then on the remoulded

sample.



DEMERITS

 The test cannot be conducted on fissured clays.

 The test may be misleading for soils for which the

angle of shearing resistance is not zero. For such

soils, the shear strength is not equal to half the

compressive strength.



 Thank You


