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Foreword

This document (EN 1SO 22476-1:2012) has been prepared by Technical Committee CEN/TC 341
“Geotechnical Investigation and Testing", the secretariat of which is held by ELOT, in collaboration with
Technical Committee ISO/TC 182 "Geotechnics".

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by March 2013, and conflicting national standards shall be withdrawn at
the latest by March 2013.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

The electrical cone penetration test (CPT) consists of pushing a cone penetrometer using a series of push
rods into the soil at a constant rate of penetration. During penetration, measurements of cone resistance and
sleeve friction are recorded. The piezocone penetration test (CPTU) also includes the measurement of pore
pressures around the cone. The test results can be used for interpretation of stratification, classification of soil
type and evaluation of engineering soil parameters. Two International Standards_define cone penetration
tests: defines CPT and CPTU practice using electronic transducers; defines CPT

practice using mechanical measuring systems.

“Cone resistance” is the term used in practice and in this part of ]SO 22474, although “cone penetration
resistance” is a more correct description of the process.

The test results of this part of |SO 22476 are specially suited for the qualitative and/or quantitative
SO 22475-

determination of a soil profile together with direct investigations (e.g. sampling according to 112])
or as a relative comparison of other in situ tests.

The results from a cone penetration test are used to evaluate:
— stratification;
— soil type;
— geotechnical parameters such as
— soil density,
— shear strength parameters, and

— deformation and consolidation characteristics.

Documents

. Document Sharing Hub
Vi © 1SO 2012 — All rights reserved

Full document details: BS EN ISO 22476-1:2012


http://dx.doi.org/10.3403/30255332U
http://dx.doi.org/10.3403/30123759U
http://dx.doi.org/10.3403/BSENISO22476
http://dx.doi.org/10.3403/BSENISO22476
http://dx.doi.org/10.3403/30113760U
http://www.avadocuments.com/doc/bs-en-iso-22476-1-2012
http://www.avadocuments.com/doc/bs-en-iso-22476-1-2012

BS EN ISO 22476-1:2012
EN ISO 22476-1:2012 (E)

Geotechnical investigation and testing — Field testing —

Part 1:
Electrical cone and piezocone penetration test

1 Scope

This part of ISO 22474 deals with equipment requirements, the execution of and reporting on electrical cone
and piezocone penetration tests.

NOTE 1 This part of ]SO 22474 fulfills the requirements for electrical cone and piezocone penetration tests as part of
geotechnical investigation and testing according to EN 1997-1| [3] and EN_1997-2 [4].

Within the electrical cone and piezocone penetration test, two subcategories of the cone penetration test are
considered:

— electrical cone penetration test (CPT), which includes measurement of cone resistance and sleeve
friction;

— piezocone test (CPTU), which is a cone penetration test with the additional measurement of pore
pressure.

The CPTU is performed like a CPT with the measurement of the pore pressure at one or several locations on
the penetrometer surface.

NOTE 2 CPT or CPTU can also be used without measurement of sleeve friction, but this is not covered in this part of

iSO 22474

This part of specifies the following features:
a) type of cone penetration test, according to Table 1;
b) application class, according to Table 2;

c) penetration length or penetration depth;

d) elevation of the ground surface or the underwater ground surface at the location of the cone penetration
test with reference to a datum;

e) location of the cone penetration test relative to a reproducible fixed location reference point;
f) pore pressure dissipation tests.

NOTE 3  This part of |[SO 22474 covers onshore and nearshore CPT. For extra requirements for offshore CPT, see
NORSOK G-001 [8].
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2 Normative references

The following referenced documents are indispensable for the application 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.

SO 8503, Preparation of steel substrates before application of paints and related products — Surface
roughness characteristics of blast-cleaned steel substrates

SO 10012, Measurement management systems — Requirements for measurement processes and
measuring equipment

3 Terms, definitions and symbols

3.1 Terms and definitions

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

3.11

average surface roughness

Ra

average deviation between the real surface of the cone penetrometer and a medium reference plane placed
along the surface of the cone penetrometer

3.1.2

cone
conical shaped bottom part of the cone penetrometer and the cylindrical extension

NOTE 1  When pushing the penetrometer into the ground, the cone resistance is transferred through the cone to the
load sensor.

NOTE 2  This part of ]SO 22476 assumes that the cone is rigid, so when loaded its deformation is very small relative to
the deformation of other parts of the cone penetrometer.

3.1.3

cone penetration test

CPT

pushing of a cone penetrometer at the end of a series of cylindrical push rods into the ground at a constant
rate of penetration

314

cone penetrometer
assembly containing the cone, friction sleeve, any other sensors and measuring systems as well as the
connection to the push rods

NOTE An example of a cone penetrometer is shown in Figure 1; for other filter locations, see Figure 2.
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St

S

a) Cone resistance and sleeve b) Cone resistance load cell in c) Subtraction type cone
friction load cells in compression compression and sleeve friction penetrometer
load cells in tension

Key

1 sleeve load cell
2 point load cell overload protection device
3 cone load cell
4 thread

5 soil seal

Figure 1 — Cross section of an example of a cone penetrometer

3.1.5

cone resistance
cone penetration resistance

3.1.6

corrected cone resistance
qt
measured cone resistance, ¢, corrected for pore pressure effects

3.1.7

corrected friction ratio
R

ratio of the measured or corrected sleeve friction to the corrected cone resistance measured at the same
depth

NOTE Usually the measured sleeve friction is used; however, if available, the corrected sleeve friction is used.
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3.1.8

corrected sleeve friction
h

measured sleeve friction, f;, corrected for pore pressure effects

3.1.9

dissipation test
measurement of the pore pressure change with time during a pause in pushing while holding the cone
penetrometer stationary

3.1.10

electrical cone penetration test
cone penetration test where forces are measured electrically in the cone penetrometer

3.1.1

excess pore pressure
AM1, Auz, Au3

pore pressure in excess of the ambient pore pressure at the level of the filter caused by the penetration of the
cone penetrometer into the ground:

Au, =u, —u, (1)

Au, =u, —u, (2)

Auy =u; —u, (3)
3.1.12

filter element
porous element in the cone penetrometer that transmits the pore pressure to the pore pressure sensor,
maintaining the geometry of the cone penetrometer

3.1.13

friction ratio
Ry
ratio of the measured sleeve friction to the measured cone resistance at the same depth

3.1.14

friction reducer
local and symmetrical enlargement of the diameter of a push rod to obtain a reduction of the friction along the
push rods

3.1.15

friction sleeve
section of the cone penetrometer where friction between the soil and the sleeve is measured
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3.1.16

in situ equilibrium pore pressure

Ug

original in situ pore pressure at filter depth

3.1.17

inclination
angular deviation of the cone penetrometer from the vertical

3.1.18

initial pore pressure

U

measured pore pressure at the start of the dissipation test

3.1.19

measured cone resistance
dc
division of the measured force on the cone, O, by the projected area of the cone 4

q. =0, /4, (4)

3.1.20

measured pore pressure

u1, u2, u3

pressure measured in filter element during penetration and dissipation testing

NOTE The pore pressure can be measured at several locations as follows (see Figure 2):
uy on the face of the cone;

u, on the cylindrical section of the cone (preferably in the gap between the cone and the sleeve;

us  just behind the friction sleeve.
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Figure 2 — Locations of pore pressure filters

3.1.21

measured sleeve friction
Js

division of the measured force acting on the friction sleeve, F, by the area of the sleeve, A4:
fs=FglAg (%)

3.1.22

measuring system
all sensors and auxiliary parts used to transfer and/or store the electrical signals generated during the cone
penetration test

NOTE The measuring system normally includes components for measuring force (cone resistance, sleeve friction),
pressure (pore pressure), inclination, clock time and penetration length.

3.1.23

net area ratio
a
ratio of the cross-sectional area of the load cell or shaft, A, of the cone penetrometer above the cone at the

location of the gap where fluid pressure can act, to the nominal cross-sectional area of the base of the cone,
A

C

NOTE See Figure 6.

3.1.24

net cone resistance
dn
measured cone resistance corrected for the total overburden soil pressure
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3.1.25

net friction ratio
an

ratio of the sleeve friction to the net cone resistance measured at the same depth

3.1.26

normalized excess pore pressure
U
excess pore pressure during a dissipation test compared to the initial excess pore pressure

NOTE See 7.4.

3.1.27

penetration depth
V4
vertical depth of the base of the cone, relative to a fixed point

NOTE See Figure 3.

3.1.28

penetration length

/

sum of the lengths of the push rods and the cone penetrometer, reduced by the height of the conical part,
relative to a fixed horizontal plane

NOTE 1 See Figure 3.

NOTE 2  The fixed horizontal plane usually corresponds to the level of the ground surface (on shore or off shore). This
can be different from the starting point of the test.
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