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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document covers areas in the international field of geotechnical engineering never previously
standardized. It is intended that this document presents broad good practice throughout the world
and significant differences with national documents are not anticipated. It is based on international
practice (see Reference [4]).
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INTERNATIONAL STANDARD

ISO 17892-7:2017(E)

Geotechnical investigation and testing — Laboratory
testing of soil —

Part 7:
Unconfined compression test

1
Thi
Thi

Scope
5 document specifies a method for the unconfined compression test.

5 document is applicable to the determination of the unconfined compressive stre

honmogeneous specimen of undisturbed, re-compacted, remoulded o~ reconstituted

conj

Thi
is n
vali

NO']
and

2

Thd
con
und

ISO
Idef

ISO
of W

ISO
of b

3

For

pression loading within the scope of geotechnical investigations.

5 test method is useful to estimate the undrained shear strength*of soil. It is noted thg
t prevented during this test. The estimated value for undrained shear strength is, thej
for soils of low permeability, which behave sufficiently undrained during the test.

testing in accordance with EN 1997-1 and EN 1997-2.

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this documeht: For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

14688-1, Geotechnical investigation and testing — Identification and classification of soi
tification and description
ater content

Llk density

Terms:and definitions

the purposes of this document, the following terms and definitions apply.

ngth for a
5oil under

it drainage
efore, only

E This document fulfils the requirements of unconfined:compression tests for geotechnical investigation

Pir content
pplies. For
[s) applies.

| — Part 1:

17892-1, Geotechnical investigation and testing — Laboratory testing of soil — Part 1: Deflermination

17892-2, Geotechnical investigation and testing — Laboratory testing of soil — Part 2: Delermination

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

3.1

[EC Electropedia: available at http://www.electropedia.org/

[SO Online browsing platform: available at http://www.iso.org/obp

unconfined compressive strength
vertical stress at failure (3.3) in the test

3.2

undrained shear strength
shear strength in the unconfined compression test equal to one-half of the unconfined compressive
strength (3.1)

© IS0 2017 - All rights reserved
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3.3
failure
stress or strain condition at which one of the following criteria are met:

— peak stress during the test;

— aspecified deformation criterion if a peak stress has not been achieved, e.g. 15 % vertical strain.

4 Symbols

Oy vertical stress on the specimen

&y vertical strain

qu uniconfined compressive strength

Cu undrained shear strength

Hi initial height of the specimen

AH change in height of the specimen during compression

Aj initial cross-sectional area of specimen

P vertical load on the specimen including the weight of the.top platen if it is resting on the
spgcimen

5 Apparatus

5.1 Gengral

The appargtus shall undergo regular maintenance, checking and calibration as specified in Annex A.

A schematic diagram of a typical apparatus for unconfined compression testing is shown in Figure 1.

2 © IS0 2017 - All rights reserved
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Figure 1 — Schematic diagram of a typical unconfined compression apparaty

Load frame

1 The load frame:shall be able to provide a range of rates of strain required for the test]
shall have sufficient capacity to load the soil specimen to failure. The actual rate shall n
e than 20 %cof the intended rate. The movement of the platen shall be smooth withou
h that fluetuations do not occur in the test results.

2 AThe stroke of the load frame shall be more than that required for the test. A value of

(see 6.4.1)
bt fluctuate
t vibration,

B0 % of the

spe

Cinten height is normally suitable.

5.2.3 The top and the bottom platen shall be designed such that their deformations are negligible
compared to the deformations of the soil specimen. Their diameter shall be such that no part of the soil
specimen projects beyond them in any part of the test.

5.2.

4 The equipment shall be designed so that it maintains alignment during the test.

© IS0 2017 - All rights reserved
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5.3 Measuring devices

5.3.1 Load measuring device.

The accuracy of the load measuring device, within the range 20 % to 100 % of the capacity of the device,
shall be 2 % of the actual value or better. The device should be insensitive to changes in horizontal forces
or bending moment and to changes in temperature during a test. The capacity of the load measuring
device should be chosen so that the failure load is at least 20 % of its capacity.

NOTE Class 1 load measuring devices calibrated to ISO 7500-1 meet this accuracy requirement.

5.3.2 Digplacement measuring device.

The devicelfor measuring the change in height of the specimen shall be accurate to 0,1 mm or to 0,1 46 of
the initial §pecimen height, whichever is greater.

5.4 Ancillary apparatus

The ancilldry apparatus consists of

— balande, accuracy 0,01 g or 0,1 % of the weighed mass, whichever valué\is greater, and
— appardtus for determination of water content.

The apparatus for the specimen preparation consists of

— cutting and trimming tools (e.g. a sharp knife, wire saw, spatula, cutting ring, soil lathe),
— steel straight edge, with a maximum deviation from straight of 0,1 % of its length,

— try-sqyare or a jig (e.g. a mitre box) or split mould-to ensure that flatness shall be accurate to within
0,5 % of each dimension and that right-angles.are within 0,5° of true, and

— calliperrs, either analogue or digital, readable to 0,1 mm or 0,1 % of the measured length, whichg¢ver
value i greater.

6 Test procedure

6.1 General requirements’and equipment preparation

6.1.1 The cross-sectional area of the specimen may either be circular or square and shall be at lpast
34 mm in diameter %1 000 mm? in area.

6.1.2 Foy cylindrical specimens, the ratio between height and diameter shall be between 1,8 and|2,5.
For square|specimens, the ratio between the height and length of the side shall be between 2,0 and 2[8.

6.1.3 The largest particle in the specimen should not exceed 1/6 of the specimen diameter for
cylindrical specimens and should not exceed 1/6 of the side length for square specimens.

6.1.4 Prior to each test, check that there is no visible sign of damage to any of the equipment.
6.2 Preparation of specimens

6.2.1 The following procedures shall apply to undisturbed, re-compacted, remoulded or reconstituted
samples.

4 © IS0 2017 - All rights reserved
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6.2.2 Examine undisturbed samples prior to testing. If significant disturbance is apparent in the
specimen, this should be recorded in the test report. Highly disturbed samples will not provide
meaningful results and should not be tested.

6.2.3 Take care to maintain the water content of the specimen during the preparation process. If the
process is interrupted, the specimen shall be protected so that the water content does not change. Air
circulation around the specimen shall be avoided.

6.2.4 Cutand trim the specimen to the required dimensions. Take care to avoid deforming the specimen
during the cutting and trimming process.

6.2/5 The soil specimen end surfaces shall be plane and perpendicular to the longitudjnal axis in
accprdance with ISO 17892-2. Remove grooves and holes in the ends and sides of the speecimen by further
trimming or by selecting a new specimen, if available. Otherwise, fill grooves or holes not exgeeding 1/6
of the specimen diameter with remoulded sample material. Grooves and holes in\the ends mjay be filled
with a material that hardens with time and which does not release or absorbvater.

6.2/6 Specimens may be prepared in the laboratory by reconstituting'the material in a mguld. Water
mixed into the material shall be given time of at least 16 h before compaction to equalize thrqughout the
soillmass.

6.2]7 Measure the specimen height, diameter and mass ifantediately prior to the test in accordance
with ISO 17892-2 by linear measurement.

6.2)J8 Mount the specimen into the apparatus so that'it is centred with respect to the top and bottom
platens. Take extreme care to avoid deforming the specimen during the mounting proces$. Very soft
spefimens may have to be mounted without téliiching the specimen by hand at any stage |during the
preparation.

6.3| Initial readings

6.3]1 Move the piston towards.the specimen and record the initial load measuring devjce reading
whille the piston is moving, prior'to contact with the specimen. Continue to move the piston until it is just
in cpntact with the specimen./This seating load should be kept as small as possible.

6.3]2 Take an initialréading of the displacement transducer at the moment of contact off the piston
with the specimen

6.4 Compression

6.41 " “Compress the specimen at a strain rate of between 1 % and 2 % of the specimen height per minute.

6.4.2 Select an appropriate recording frequency so that at least 15 readings should be taken prior to
failure and, thereafter, at least every 0,5 % strain. For brittle materials, readings may need to be taken at
smaller intervals of strain to define failure.

6.4.3 Ifthe axial strain at which the test is to be stopped has not been specified, the test may be stopped
when the strain reaches 15 % or exceeds the strain at peak stress by 5 %, or when the stress decreases
by 20 % from the peak value, whichever occurs earlier.

© IS0 2017 - All rights reserved 5
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6.4.4 During compression, record the following:

— load;

displacement;

elapsed time.

If the displacement of only one platen is measured, the displacement of the other platen, if significant,
shall be taken into account when calculating the change in height of the specimen.

and

The

6.5 Disrhounting

6.5.1 Unload the specimen and remove it from the apparatus.

6.5.2 Skdtch or photograph the specimen illustrating the mode of failure.

6.5.3 Cut open the specimen to allow any internal structures or inhomogeneity to be identified
recorded. If there are particles greater than 1/10 of the specimen diameter, their'size and approxinate
proportion|shall be noted. A photograph of the cut specimen may be taken.

NOTE The presence of particles greater than 1/10 of the specimen diafmeter can affect the results.
magnitude ¢f the effects will depend on the nature of the specimen and the guantity, location and compositig

these partid

6.5.4 De
part of the
an additior

les.

Epecimen, without further delay, in accordance with ISO 17892-1. If a failure surface is pres
al water content may be taken from near the failure surface.

7 Test results

7.1 Bulk

7.1.1 De
specimen |
6.5.4) shall

7.1.2 (Cal

density, dry density and water content

las been dried. Otherwise, the water content of the representative part of the specimen
be used.

culate the initial bulk and dry densities from the initial measurements of specimen dimens

n of

ermine the dry mass of the entire specimen or detefinine the water content of a representative

ent,

ermine the water content from the final dry weight and the initial wet weight if the whole

see

ons

and mass fpllowing the linear measurement procedures in ISO 17892-2.
7.2 Streps andstrain during compression
7.2.1  Theverteatstrainshall-bedetermined-rom——————
AH
£y =—— (1
v Hl
7.2.2 The vertical stress shall be determined from Formula (2):
P
Oy=——""— (2)
Ai /(1_8V )

7.3 Unconfined compressive strength

Determine

6

the unconfined compressive strength, qy, as the value of oy at failure.

© ISO 2017 - All rights reserved
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7.4 Undrained shear strength

If required, the estimated undrained shear strength, cy, shall be determined from Formula (3):

8

cu=0,5xqy

Test report

8.1 Mandatory reporting

The test report shall affirm that the test was carried out in accordance with this documen
include the following:

a)

b)

3)

and any other relevant details required, e.g. depth of specimen within a sample, metho
selection, if relevant;

visual description of the specimen tested including any observed features noted aff
following the principles in ISO 14688-1, including a description of particles that exceed
specimen diameter, if present, and a note that the results may-have been affected if an
exceed 1/6 of the specimen diameter;

specimen type, i.e. undisturbed or artificially prepared,’and the procedure used for the g
of specimens;

initial specimen dimensions (mm);
water content (%);

initial bulk density (Mg/m3);

dry density (Mg/m3);

mean rate of compression in either mm/min or % strain per minute, in either case, to two
figures;

unconfined compressive strength to the nearest kPa;
strain at failure to&he nearest 0,1 %;
description, sketch and/or photograph of the specimen showing the type of failure;

any deviation from this procedure.

Optional reporting

t and shall

identification of the specimen tested, e.g. by borehole number, sample number'and sarple depth

of sample

er testing,
1/10 of the
y particles

reparation

significant

£ - Al ) -y A L. H pa |
ITUTIUVV 1115 adauuIitivulidarl I11Iiur 11iativull lllcly T 1 Cl.il.lll CUu.
the estimated undrained shear strength to the nearest kPa;

plot of vertical stress as ordinate versus strain as abscissa.
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Annex A
(normative)

Calibration, maintenance and checks

A.1 Gen,

All measut
shall be ch
specified. ]

If calibrati
accredited
internation

Where cal
appropriat
should be
When not

environme
shall be o
measurem

In-house c4
and record

Notwithst§
reference
adjusted o1

All calibrat

A.2 Env

There are no specific envirenmental conditions applicable to the execution of this test method.

I"Jl rnn“ivnmnnfc

Falrequirements
ement equipment used in this document shall be calibrated periodically. Its perferma
bcked where required at intervals and it shall be operated in a controlled enviroiment,
'his annex defines these requirements for this method.

bn of measurement equipment is carried out by a third party, it shall beCearried out by

al standards of measurement.

e reference standards or instruments that are used solely for.calibration purposes. Th
alibrated by an accredited calibration laboratory with ceptification requirements as ab
in use, the reference measurement equipment should<{be“retained securely in a suit
nt separate from working standards or instruments. Reference standards and instrumg
[ an accuracy at least that of the working device\so that the desired accuracy of
ent is achieved.

|libration procedures shall be documented and:shall only be performed by approved pers
s of such calibrations and of performance checks shall be retained on file.

inding the required calibration or check intervals in this annex, whenever any iten
bquipment or test measurement.egquipment has been mishandled, repaired, dismant
overhauled, it shall be recalibrdated before further use.

ed equipment shall be used.only within the range for which it has been calibrated.

jronmental conditions

A.3 Equ

A.3.1 Deformation of apparatus

ipment

nce
fso

f an

calibration laboratory. The certification shall show traceability to recognized national or

bration of test measuring equipment is carried out in-house, the laboratory shall hold

ese
Dve.
hble
bnts
test

bns,

1 of
led,

Correction Tor displacement due to apparatus compliance shall be Investigated and recorded. Unless
it can be shown to be insignificant, checks shall be carried out to determine the compliance of the
apparatus at least once a year and when essential parts are changed or replaced.

The following procedure may be used: the apparatus shall be assembled by using a steel cylinder in
place of the specimen. The height change recorded by the displacement system under axial load shall be
measured and recorded and, if required, used as a correction to the observed height change during tests.

A.3.2 Load frame

Unless the actual average speed of travel is calculated from specimen test data, representative speed
settings of the unloaded load frame should be checked at least once a year. In either case, if the observed
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