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European foreword
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“Geotechnics” in collaboration with Technical Committee CEN/TC 341 “Geotechnical lnvestlg
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This European Standard shall be given the status of a national standard, elth:\@ llcatlon of an
identical text or by endorsement, at the latest by August 2018, and confllc standards shall
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Attention is drawn to the possibility that some of the elem w&}s document may be the subject of
patentrights. CEN shall not be held responsible for idegtN ¥ any or all such patentrights.
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Endorsement notice
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standa \
bodies (ISO member bodies). The work of preparing International Standards is normally ca @ﬁ\
through ISO technical committees. Each member body interested in a subject for whi éc ical
committee has been established has the right to be represented on that commj &rnational
organizations, governmental and non-governmental, in liaison with ISO, als QQ rt in the work.
ISO collaborates closely with the International Electrotechnical Commlsga ) on all matters of
electrotechnical standardization.

The procedures used to develop this document and th se@“\ed for its further maintenance are
described in the ISO/IEC Directives, Part 1. In parti ifferent approval criteria needed for the
different types of ISO documents should b s document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, 5 WWW.iso irectives).

Attention is drawn to the possib some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patentrightsidentified during the development of the document will be in the Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principlesin the Technical Barriers to Trade (TBT) see the following

URL: www.iso.org/iso/foreword.html.

This document was prepared by the European Committee for Standardization (CEN) Technical
Committee CEN/TC 341, Geotechnical investigation and testing, in collaboration with ISO Technical
Committee TC 182, Geotechnics, in accordance with the Agreement on technical cooperation between
ISO and CEN (Vienna Agreement).

This first edition of ISO 17892-7 cancels and replaces ISO/ TS 17892-7:2004, which has been technically
revised. It also incorporates the Technical Corrigendum ISO/TS 17892-7:2004/Cor 1:2006.

Alist of all the parts in the ISO 17892 series can be found on the ISO website.

iv © ISO 2017 - All rights reserved
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Introduction

This document covers areas in the international field of geotechnical engineering nevac{\\xsusly
e

standardized. It is intended that this document presents broad good practice throu orld
and significant differences with national documents are not anticipated. It is baéd ternational
practice (see Reference [4]). ge *

-

e

C
o™

\\\\9“

© IS0 2017 - All rights reserved \%



This page deliberately left blank



BS EN ISO 17892-7:2018

INTERNATIONAL STANDARD 1SO 17892-7:2017

Geotechnical investigation and testing - Laboratory ((\\
testing of soil — cO
N

Part 7:
Unconfined compression test (lSOé\W‘Q 7: 2017)

1 Scope
This document specifies a met&@o‘\&e unconfined compression test.

This document is applicm'to the determination of the unconfined compressive strength for a
homogeneous specimen of undisturbed, re-compacted, remoulded or reconstituted soil under
compression loading within the scope of geotechnical investigations.

This test method is useful to estimate the undrained shear strength of soil. It is noted that drainage
is not prevented during this test. The estimated value for undrained shear strength is, therefore, only
valid for soils of low permeability, which behave sufficiently undrained during the test.

NOTE This document fulfils the requirements of unconfined compression tests for geotechnical investigation
and testing in accordance with EN 1997-1 and EN 1997-2.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 14688-1, Geotechnical investigation and testing — Identification and classification of soil — Part 1:
Identification and description

ISO 17892-1, Geotechnical investigation and testing — Laboratory testing of soil — Part 1: Determination
of water content

ISO 17892-2, Geotechnical investigation and testing — Laboratory testing of soil — Part 2: Determination
of bulk density

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

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

— IEC Electropedia: available at http://www.electropedia.org/

— 150 Online browsing platform: available at http://www.iso.,org/obp

31
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 1
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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; 0((\\

— aspecified deformation criterion if a peak stress has not been achieved, e.g. 15 % Q\%@Pstram

4 Symbols . g

oy vertical stress on the specimen C;K\\

.
Ev vertical strain \N

qu unconfined compressive str@ \

Cu undrained shear strength

H; initial height of the specimen

AH change in height of the specimen during compression

A; 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 speci-
men

5 Apparatus

5.1 General
The apparatus 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 © 1SO 2017 - All rights reserved
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Figure 1 — Schematic diagram of a typical unconfined compression apparatus

5.2 Load frame

5.2.1 The load frame shall be able to provide a range of rates of strain required for the test (see 6.4.1)
and shall have sufficient capacity to load the soil specimen to failure. The actual rate shall not fluctuate
more than 20 % of the intended rate. The movement of the platen shall be smooth without vibration,
such that fluctuations do not occur in the test results.

5.2.2 The stroke of the load frame shall be more than that required for the test. A value of 30 % of the
specimen 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 3
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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 oft @i(e\
shall be 2 % of the actual value or better. The device should be insensitive to changesin RpM™ forces
or bending moment and to changes in temperature during a test. The capacity o measuring
device should be chosen so that the failure load is at least 20 % of its capac%na'

NOTE Class 1 load measuring devices calibrated to ]SO 7500-1 meet“@c’ur y requirement.

o\

5.3.2 Displacement measuring device. ‘G

The device for measuring the change in heig pecimen shall be accurate to 0,1 mmorto 0,1 % of
the initial specimen height, whichev‘e\‘;‘i'gg Ty

5.4 Ancillary apparatus \(\

The ancillary apparatus consists of

— balance, accuracy 0,01 g or 0,1 % of the weighed mass, whichever value is greater, and

— apparatus 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, cuttingring, soil lathe),

— steel straight edge, with a maximum deviation from straight of 0,1 % of its length,

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

— callipers, either analogue or digital, readable to 0,1 mm or 0,1 % of the measured length, whichever
value is 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 least
34 mm in diameter or 1 000 mm? in area.

6.1.2 For 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 © 1SO 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 preparati@@&e(s\s. If the
process is interrupted, the specimen shall be protected so that the water contee%es ot change. Air
circulation around the specimen shall be avoided. \)

6.2.4 Cutand trimthe specimen to the required dimensigns Tgtgto avoid deforming the specimen

during the cutting and trimming process. (\
ol

6.2.5 The soil specimen end surfaces s l&ne and perpendicular to the longitudinal axis in
accordance with ]SO 17892-2. Remo nd holes in the ends and sides of the specimen by further
trimming or by selecting a ne ¢ihbn; if available. Otherwise, fill grooves or holes not exceeding 1/6
of the specimen diameterﬁ@o‘ulded sample material. Grooves and holes in the ends may be filled
with a material that harde ith time and which does not release or absorb water.

6.2.6 Specimens may be prepared in the laboratory by reconstituting the material in a mould. Water
mixed into the material shall be given time of at least 16 h before compaction to equalize throughout
the soil mass.

6.2.7 Measure the specimen height, diameter and mass immediately prior to the test in accordance
with ]SQ 17892-2 by linear measurement.

6.2.8 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 process. Very soft
specimens may have to be mounted without touching 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 device reading
while the piston is moving, prior to contact with the specimen. Continue to move the piston until it is just
in contact with the specimen. This seating load should be kept as small as possible.

6.3.2 Take an initial reading of the displacement transducer at the moment of contact of the piston
with the specimen.

6.4 Compression
6.4.1 Compressthe specimen ata strainrate 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 testis 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; 0((\\
— elapsed time. 66‘0

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

6.5 Dismounting G\(\\(\

6.5.1 Unload the specimen and remove it f\(\@“ﬁatus.

6.5.2 Sketch or photograph the%ya’&@l Tllustrating the mode of failure.

6.5.3 Cut open the specimen to allow any internal structures or inhomogeneity to be identified and
recorded. If there are particles greater than 1/10 of the specimen diameter, their size and approximate
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 diameter can affect the results. The
magnitude of the effects will depend on the nature of the specimen and the quantity, location and composition of
these particles.

6.5.4 Determine the dry mass of the entire specimen or determine the water content of a representative
part of the specimen, without further delay, in accordance with ]SQ 17892-1. If a failure surface is present,
an additional water content may be taken from near the failure surface.

7 Testresults

7.1 Bulk density, dry density and water content

7.1.1 Determine the water content from the final dry weight and the initial wet weight if the whole
specimen has been dried. Otherwise, the water content of the representative part of the specimen (see
6.5.4) shall be used.

7.1.2 Calculate the initial bulk and dry densities from the initial measurements of specimen dimensions
and mass following the linear measurement procedures in 1SO 17892-2.

7.2 Stress and strain during compression

7.2.1 The vertical strain shall be determined from Formula (1):

AH
£, =— 1
Y H; 1)
7.2.2 The vertical stress shall be determined from Formula (2):
P
(2)

COy=—"7"-—"=
Ai /(1_€v)

7.3 Unconfined compressive strength

Determine the unconfined compressive strength, q, as the value of gy at failure.

6 © 1S0 2017 - All rights reserved
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7.4 Undrained shear strength
If required, the estimated undrained shear strength, c,, shall be determined from Formula (3): \

cu=0,5xqy 0((\

S.
gauge

8.1 Mandatory reporting '\(\a‘

(3)

8 Testreport

The test report shall affirm that the test was 'egﬁut in accordance with this document and shall

include the following:

a) identification of the speci }A\e , e.g. by borehole number, sample number and sample depth
and any other releva iN required, e.g. depth of specimen within a sample, method of sample

selection, if relevant;

b) visual description of the specimen tested including any observed features noted after testing,
following the principlesin ISO 14688-1, including a description of particles that exceed 1/10 of the
specimen diameter, if present, and a note that the results may have been affected if any particles
exceed 1/6 of the specimen diameter;

c) specimen type,i.e. undisturbed or artificially prepared, and the procedure used for the preparation
of specimens;

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

f) initial bulk density (Mg/m3);

g) drydensity (Mg/m3);

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

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

1) any deviation from this procedure.

8.2 Optional reporting
The following additional information may be required:
a) the estimated undrained shear strength to the nearest kPa;

b) plot of vertical stress as ordinate versus strain as abscissa.

© IS0 2017 - All rights reserved 7
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Annex A
(normative)

Calibration, maintenance and checks

A.1 General requirements \(\\(\

All measurement equipment used in this docum
shall be checked where required at mter
specified. This annex defines these r i@ or this method.

If calibration of measurement eq i is carried out by a third party, it shall be carried out by an
accredited calibration laboratory. The certification shall show traceability to recognized national or
international standards of measurement.

Where calibration of test measuring equipment is carried out in-house, the laboratory shall hold
appropriate reference standards or instruments that are used solely for calibration purposes. These
should be calibrated by an accredited calibration laboratory with certification requirements as above.
When not in use, the reference measurement equipment should be retained securely in a suitable
environment separate from working standards or instruments. Reference standards and instruments
shall be of an accuracy at least that of the working device so that the desired accuracy of test
measurement is achieved.

In-house calibration procedures shall be documented and shall only be performed by approved persons,
and records of such calibrations and of performance checks shall be retained on file.

Notwithstanding the required calibration or check intervals in this annex, whenever any item of
reference equipment or test measurement equipment has been mishandled, repaired, dismantled,
adjusted or overhauled, it shall be recalibrated before further use.

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

A.2 Environmental conditions

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

A.3 Equipment

A.3.1 Deformation of apparatus

Correction for 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, ifrequired, used as acorrectionto 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 atleast once a year. In either case, if the observed

8 © IS0 2017 - All rights reserved
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speeds are more than 10 % different to the selected speeds or are outside the allowable range for the
test, corrective action shall be taken.

A.3.3 Measuring devices \
00“\

The following requirements apply equally to 66

— load measuring device, and a
— displacement measuring device arg
The performance of each device shall be verified at le@‘&n\g\a year.

The response of the device shall be record ihimum of six values of increasing measurement at
approximately zero, 20 %, 40 %, 60 p¥nd 100 % of its working range. Additional test points will
be required if the device is to l@ generate results below 20 % of its working range.

c

Repeatthe measurements v alibrationrange, two more times to give a set of three measurements.
Plot the mean recorded values and add the curve of best fit, which may be linear or non linear. The use
of the device is acceptable if all the individual points lie within 2 % of the measured value.

© IS0 2017 - All rights reserved 9



BS EN ISO 17892-7:2018
ISO 17892-7:2017

[1]

(2]
(3]
[4]

10

Bibliography

ISO 7500-1, Metallic materials — Verification of static uniaxial testing machines @YS\
Tension/compression testing machines — Verification and calibration of the force-r@' system

EN 1997-1, Eurocode 7 — Geotechnical design — Part 1: General rules \)
EN 1997-2, Eurocode 7 — Geotechnical Design — Part 2: Grou Ws%ation and testing

DIN. ISSMGE (Eds.) (1998): Recommendations of the m\ or geotechnical laboratory testing;
(in English, German and French); Berlin, Wien, ch Beuth Verlag)

© 1SO 2017 - All rights reserved



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and oiter standardization
products are published by BSI Standards Limited.

About us

-\
We bring together business, industry, government, consumer r;\
and others to shape their combined experience and exp&g# 1Y dards
-based solutions. ( \

The knowledge embodied in our standards has been carefully assembled in

a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help

them achieve their goals

Information on standards

We can provide you with the knowledge that your organization needs

to succeed. Find out more about British Standards by visiting our website at
bsigroup.comvstandards or contacting our Customer Services team or
Knowledge Centre

Buying standards

You can buy and download PDF versions of BSI publications, including British

and adopted European and international standards, through our website at
bsigroup.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Copyright in BSI publications

All the content in BSI publications, including British Standards, is the property

of and copyrighted by BSI or some person or entity that owns copyright in the
information used (such as the international standardization bodies) and has
formally licensed such information to BSI for commercial publication and use.
Save for the provisions below, you may not transfer, share or disseminate any
portion of the standard to any other person. You may not adapt, distribute,
commercially exploit, or publicly display the standard or any portion thereof in any
manner whatsoever without BSI's prior written consent.

Storing and using standards
Standards purchased in soft copy format:

e A British Standard purchased in soft copy format is licensed to a sole named
user for personal or internal company use only.

e The standard may be stored on more than 1 device provided that it is accessible
by the sole named user only and that only 1 copy is accessed at any one time.

* A single paper copy may be printed for personal or internal company use only.
e Standards purchased in hard copy format

e A British Standard purchased in hard copy format is for personal or internal
company use only.

* |t may not be further reproduced - in any format - to create an additional copy.
This includes scanning of the document.

If you need more than 1 copy of the document, or if you wish to share the
document on an internal network, you can save money by choosing a subscription
product (see ‘Subscriptions’)

bsi.

Reproducing extracts

For permission to reproduce content from BSI publications contact the BSI
Copyright & Licensing team.

Subscriptions

Our range of subscription services are designed to make using standards

easier for you. For further information on our subscription products go to
bsigroup.com/subscriptions

With British Standards Online (BSOL) you'll have instant access to over 55,000
Bntish and adopted European and international standards from your desktop

It's available 24/7 and 1s refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they‘re

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsigroup.com/shop

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email subscriptions@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision.

We continually improve the quality of our products and services to benefit your
business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Useful Contacts

Customer Services

Tel: +44 345 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 345 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK



