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Introduction
In a price driven market the quality of geotechni-
cal investigations is uneven. The Belgian mem-
ber society BGGG-GBMS of ISSMGE, therefore 
decided to install a TaskForce (TF) that would 
tackle the problem.

As CPT are the primary tests performd in Bel-
gium (first CPT equipment used in Belgium in 
1939 ) the drawing up of a standard procedure 
for CPT jobs was set out as a primary goal of 
the TF.

The members of the TF are representative for 
the actors concerned: the academic world, in-
dustry, geotechnical contractors, engineering  
offices, governmental agencies, research  
centres and companies performing CPT.
Over the course of the work sessions of the TF, 

enhanced insight led to the decision of draw-
ing up not one but a set of several standard  
procedures for geotechnical investigations :
•   General Provisions [1], referring to the  

general principles for planning, execution 
and reporting of geotechnical investigations, 
including informative annexes with recom-
mendations for the extent and spacing of 
investigations.

•   Cone penetration tests (CPT) – part 1 [2],  
referring to planning, execution and  
reporting of geotechnical investigations 
consisting of CPT.

•   Cone penetration tests (CPT) – part 2 [3], 
referring to advice concerning geotechnical 
design on the basis of CPT. 

•  Borings and sampling - to be drafted.
•  Laboratory testing - to be drafted.
For CPT assignments 2 documents were 

drawn up, in order to make a distinction  
between planning, execution and reporting on 
the one hand and general qualitative and/or 
quantitative advice for geotechnical design on 
the other hand.

This was felt necessary as in the Belgium  
context a CPT report almost always contains this 
kind of advice, given “free of charge”.

The guidelines in these standard procedures are 
intended as well for the client (contractors, en-
gineering offices, architects) as for companies 
that perform the relevant tests. They can be 
downloaded from the website 
http://www.bggg-gbms.be

Belgium being a mainly bilingual country, docu-
ments are available in Dutch and French (fig 1).
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Tabel 1 -  Types of assignment for geotechnical investigations

Type of  
assignment Scope of assignment Content of report Required  

qualification

G1 Execution of geotechnical investigation + reporting of 
test results

Test results and directly derived values (e.g. friction 
ratio from CPT) Geotechnician*

G2
Execution of geotechnical investigation + reporting of 
test results + deskstudy + evaluation of test results in 
terms of need for further testing.

• Test results and directly derived values
• Results of consulted relevant sources of  
   information (geotechnical, geological and hydro- 
  geological data)
• Recommendations for further testing

Geotechnician*

G3

Global geotechnical investigation assignment
• Deskstudy
• Planning and execution of investigation
• Reporting test results  
• Global evaluation of test results
• Determination of baseline parameters **

• Test results and directly derived values
• Results of consulted relevant sources of  
   information (geotechnical, geological and hydro- 
   geological data)
• Recommendations for further testing
• Global evaluation of investigation
• Baseline parameters for geotechnical design

Geotechnical 
expert*

G4

Geotechnical  control tests/monitoring:
• Planning and execution of control tests
•  Planning and execution of monitoring

• Results control tests
• Results monitoring Geotechnician*

*    With respect to the required qualification of the person in charge of the geotechnical survey a distinction is made between  geotechnician and 
geotechnical expert (see  textbox)

 ** Baseline parameters are lower bound values of geotechnical characteristics, embedded in a safe approach of the design (see further)
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Abstract
In order to assure a better and uniform quality for geotechnical investiga-
tions in Belgium the Belgian member society of ISSMGE decided to draw 
up a set of several standard procedures for geotechnical investigations, 
and a TaskForce to tackle the problem was created. As CPT are the prima-
ry tests in nearly any soil survey in Belgium the drawing up of a standard 
procedure for CPT jobs was set out as a primary goal of the TF.
This paper describes the general approach of assignments for geotechni-

cal investigation and design (the General Provisions document), and the 2 
CPT documents referring to respectively the planning, execution and re-
porting of CPT-jobs, and the general qualitative and/or quantitative advice 
for geotechnical design based on CPT results.

General Provisions document
The General provisions document defines the 
different types of assisgnments for geotechni-
cal investigations (G1 to G4). The scope of the 
assignement, the content of the report and the 
required qualification for the person in charge of 
the survey are summarized in table 1.

For the proposal of  different types of assign-
ments the French approach of “Missions d'in-
génierie géotechnique” [4] was an inspiration 
source.

The General Provisions document also defines 
different types of assignments for geotechnical 
design. The main topics are summarized in ta-
ble 2.

As stated the general provisions also give guid-
ance for the extent of a geotechnical survey (type 
and number of tests) for different type of con-
structions. In order to set out the extent of the 
investigation one should:
•   define the geotechnical category of the  

construction project;

•   consult relevant sources of information  
(geotechnical, geological and hydrogeological 
data, history of the site);

•   chose the type of test in accordance with the 
predominant failure mechanism(s);

•   chose the number of tests in accordance 
with the homogeneity/heterogeneity of the 
subsoil and the risk level of the project.

The type of test to be executed (CPT, sampling, 
laboratory tests …) is determined on the basis 
of scores attributed to the risk level of the 
construction (e.g. depth of excavation), the soil 
profile (homogeneous/heterogeneous, presence 
of soft clays, peat), distance to constructions 
sensitive to settlement …

Figure 1  - Covers op standard procedures Cone penetration tests part 1 and 2.

Tabel 2 -  Types of assignment for geotechnical design

Type of  
assignment Scope of assignment

D1

Advice regarding geotechnical design; this type of assignment is further diffe-
rentiated into 4 subcategories, with respect to whether qualitative or quan-
titative advice is given, and also with respect to the geotechnical category (in 
accordance with EC7) of the considered project.

D2 Full geotechnical design of the construction.

D3 Geotechnical support during construction.

D4 Implementation and follow-up of geotechnical monitoring.

Registration of geotechnician/geotechnical 
expert by BGGG-GBMS and BSIGRM  
(Belgian Society for Engineering Geology 
and Rock Mechanics) 

Within the framework of the standard pro-
cedures for geotechnical investigation, the 
need to provide the required qualification 
for the author of the report (in most cases 
also the person in charge of the survey) was 
recognised.
Therefore the implementation of a 
registration system for geotechnicians and 
geotechnical experts was initiated.

•  A geotechnician is responsible for  
drawing up and reporting of the geo-
technical investigation, differentiated for 
different type of tests (CPT, sampling, 
geophysiscal tests, laboratory tests …)

•  A geotechnical expert is responsible for 
evaluation of the geotechnical investiga-
tion, and for geotechnical consultancy and 
design, differentiated for the geotechnical 
category of the construction concerned.

A document with the criteria and the 
procedure for granting a registration as 
geotechnician or geotechnical expert by the 
BGGG-GBMS and BSIGRM is being drafted. 
Start of implementation is expected in 2019.
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For the number of tests recommended values 
are given , depending on the nature of the geo-
technical problem, geology and soil conditions.

This recommendations are intended to give 
guidance, but the engineering judgment and 
competence of the geotechnical expert remain 
of paramount importance. 

Standard procedures for CPT – part 1
The standard procedure for CPT – part 1 gives 
guidance for planning, execution and reporting 
of CPT soil investigations.
Responsibilities are clearly assigned, either 
to the client (or its representative) or to the 
CPT-company. In addition an order form resp. 
a standard specification format for a CPT- 
assignment is given.

In the standard procedures distinction is made 
between construction projects with limited size 

and/or solicitation and limited risk level and 
construction projects of medium to great size 
and with medium risk level.

For the former, requirements are less strict 
(e.g. mechanical CPT are also accepted while 
for the latter only electrical CPT may be used).  
This is done so as to make no unrealistic 
requirements for CPT-jobs for simple projects 
like dwellings.

Planning phase
Information to be submitted by client prior to 
execution of the CPT:
•   Accessibility (use of CPT-truck, track-truck 

or light weight CPT system) and attainability  
of the test site.

•   History of the site, relevant for the  
execution of the CPT such as:

  o  presence of underground utility pipes on 
private domain;

  o  presence of backfill material, waste  
materials;

  o presence of foundation remnants;
  o presence of contaminated soils.

•   Specific data concerning the extent of the 
CPT survey: 

  o number of tests;
  o  location of tests (plan with X,Y-coordinates  

in general coordinate system and  
absolute elevation Z); 

  o  depth to be reached (or required thrust 
capacity op CPT-equipment);

  o  CPT-type (electrical, piezocone,  
mechanical) and application class;

  o use of friction reducer (imposed or not);

Information to be obtained by CPT-company 
prior to execution of the CPT:
•   the location of public utility pipes in the 

vicinity of the test location;
•   for assignments type G2 and G3 the 

CPT-company shall consult relevant sources 
of information (geotechnical, geological 
and hydrogeological data, history of the 
site).

•   a site reconnaissance giving an indication  
of practical problems to be expected 
during the survey (this is however optional, 
depending on the assignment given by the 
client).

Execution phase
CPT are to be executed and test results reported  
in accordance with ISO-standards EN ISO 
22476-1 (electrical and piezocone CPT) and EN 
ISO 22476-12 (mechanical CPT).
Further following information is to be reported:
•  cone type;
•    reference readings of the measured  

parameters, before and after test; 
•  time registration during test;
•   calibration data of cones and sensors (to be 

provided if requested by client);
CPT-results in digital form are to be added to 
the report.

Standard procedure for CPT – part 2
The standard procedure for CPT – part 2 
gives guidance for general qualitative and/or  
quantitative advice for geotechnical design on 
the basis of the CPT test results. 

CPT assignments type G2 and G3 can be  
combined with assignments type D1 (Geotech-
nical advice regarding geotechnical design); 
this type of assignment is further differentiated 

Figure 2  - Screenshot DOV website with locations op CPT and borings (orange and green dots).
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into 4 subcategories, with respect to whether 
qualitative or quantitative advice is given, and 
also with respect to the geotechnical category 
(in accordance with Eurocode7) of the consid-
ered project).

The report of a type D1 assignment for ge-

otechnical design, shall anyway clearly be  
separated from the report of the corresponding 
assignment of geotechnical investigations type 
G2 or G3.

Essential topics to be dealt with in assignments 
type G2 are:

•   desk study prior to the planning and ex-
ecution of the CPT; the aim is to specify  
adequately the number and location of 
tests, taking advantage of available test 
data, knowledge of the geology of the  
project site, relevant historical data (e.g. 
presence of gullies due to major breach-
ing of dikes,  filled in ancient canals and 
ditches …); in Belgium geotechnical data 
(CPT results, boring logs, water level meas-
urements …) can be downloaded from the 
respective sites  Database of the subsoil of 
Flanders (DOV)  for Flanders and  Géoportal 
de la Wallonie for Wallonia; fig 2 shows a 
screenshot from the DOV website.

•   reporting of test results as stated in the 
CPT-1 document

•   evaluation of CPT test results, compared 
and matched with existing test data in the 
vicinity and geology of the site.

•   A synthesis of the soil investigation  
program;

•   Proposal for extra CPT (type, number, loca-
tion and depth) and/or other tests if deemed 
necessary; this is substantiated with  
analysis of the executed tests and available  
information (homogeneity/heterogeneity of 
the soil profile, any anomalies, disruptive 
elements (e.g. filled in ditches and canals, 
gullies …)

Essential topics to be dealt with in assignments 
type G3 are:
•   Desk study prior to the planning and 

execution of the CPT, according to 
requirements type G2

Figure 3  - Site plan with CPT locations of the actual soil investigation and available test locations.

Figure 4  - Linear ground profile with 2 homogeneous zones and representative CPT profiles, CPT1 and CPT2
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•   reporting of test results according to  
requirements type G1

•   synthesis of soil investigation and proposal 
for extra tests according to requirements 
type G2

•   determination of baseline parameters for 
geotechnical design; 

Baseline parameters are lower bound values 
of geotechnical characteristics, embedded in 
a safe approach of the design. The choice of 
these parameters take into account possible 
limitations (type and number of tests) of the 

soil investigation, and possibly whether or 
not  adequate monitoring was provided. These 
baseline parameters are therefore to be con-
sidered as guide values. They can be main-
tained or adjusted when a complete  design 
study is carried out.
Shear strength characteristics on the basis of 
CPT values, as given in the table of the Belgian 
National Annex of Eurocode 7, are an example 
of such baseline parameters (table 3).

Representative  qc-values for each considered 
layer are entered as input in the table, lead-

ing to values for density and shearing resist-
ance parameters, that may be considered as  
characteristic values.

Values for deformation characteristics 
can also be derived from CPT-values, but 
one should be aware of the fact that these 
are only approximate, and do not take into  
account the stress dependency of deformation  
characteristics.

Providing the ANB-table has a double finality:
•   on the one hand these conservative  

Tabel 3 -  Table from Belgian National Annex to EC7

Soil type Secondary soil type compacity/
consistency

qc
(MPa)

Rf
(%)

γk
above GWL 
**
(kN/m!)

γk
beneath 
GWL**
(kN/m!)

ϕ’k
(°)

c’k
(kPa)

cu,k
(kPa)

Gravel* -
medium 
dense
dense

10 – 20
> 20 < 1 18

19
20
21

35
40

0
0

-
-

Silty or clayey
medium 
dense
dense

10 – 20
> 20 1-2 19

20
21
22

32
37

0
0

-
-

sand -

loose
medium 
dense
dense
very dense

2-4
4-10
10-15
> 15

< 1

16
17
18
18

18
19
20
20

27
30
32
35

0
0
0
0

-
-
-
-

Silty or clayey

loose
medium 
dense
dense
very dense

2-4
4-10
10-15
> 15

1-2

16
17
18
19

18
19
20
20

25
27
30
32

0
0
0
0

-
-
-
-

loam -

soft
medium stiff
stiff
very stiff

0.4-1
1-2
2-4
> 4

2-4

17
18
19
20

17
18
19
20

22
22
22
22

0
2
4
8

10
25
50
100

sandy

soft
medium stiff
stiff
very stiff

0.4-1
1-2
2-4
> 4

1-3

17
18
19
20

17
18
19
20

25
25
25
25

0
2
4
8

10
25
50
100

clay -

soft
medium stiff
stiff
very stiff

0.4-1
1-2
2-4
> 4

3-6

16
17
18
19

16
17
18
19

20
20
20
20

2
4
8
15

20
50
100
200

sandy

soft
medium stiff
stiff
very stiff

0.4-1
1-2
2-4
> 4

2-5

16
17
18
19

16
17
18
19

22
22
22
22

2
4
8
15

20
50
100
200

peat
medium stiff
stiff
very stiff

0.2-0.5
0.5-1
> 1

> 6
10
12
14

10
12
14

15
15
15

2
5
10

10
20
40

*   For natural gravel deposit; for backfilled gravel γ’k = 35° should be adopted. For temporary constructions a limited cohesion can be adopted,   
     provided substantial motivation and arrangements for control.
** GWL = freatic groundwater level
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assumptions are in accordance with the 
provisions of Eurocode 7, as a limited ge-
otechnical investigation (with no labora-
tory testing) corresponding to a higher  
level of uncertainty, should result in safer/
more conservative values for geotechnical  
characteristics

•   on the other hand the geotechnical expert 
can propose better geotechnical charac-
teristics if substantially justified; if not the 
values proposed in the ANB table prevail.

Assignments D1 for geotechnical advice
a) Assignment  type D1.1
General qualitative advice concerning founda-
tion concepts, their feasibility, main concerns 
(e.g. presence of layers sensible to settle-
ment), necessity of groundwater lowering, … 
without however going into detail and without 
calculations or quantitative substantiation.
This qualitative advice is relative to the con-
sidered construction project (e.g. number of 
floors of building, underground construction 
levels …), and specific features of the project.  
One of the objectives of the implementation of 
the CPT standard procedures was to do away 
with passe-partout design advice and calcu-
lations, that were meant to cover a range of 
hypothetic foundation systems. 

b) Assignment  type D1.2
This type of assignment results in an evaluation 
of the CPT results and in a qualitative advice 
(as described in D1.1), along with exploratory 
calculations in support of the qualitative 
advice.

The evaluation of the CPT test programme 
takes into account the results of the CPT test 
programme and also the results of available 
test data, knowledge of the geology of the 
project site, and relevant historical data, as  
reported in the desk study. Fig 3 shows a site 
plan with locations of new and already available  
CPT.

Based on these data the project site is divided 
in one or more geotechnically homogeneous 
zones, each zone represented by a  
corresponding representative CPT profile. 

To do so one or more linear ground profiles may 
be drawn up, resulting in the above mentioned 
geotechnical zoning. Fig 4 shows an example 
of linear ground profile, with representative 
CPT for corresponding homogeneous zones 
and proposed soil layering.

For each soil layer appropriate geotechnical 
baseline parameters are attributed, as stated 
above.  Subsequently calculations for bearing 
capacity (shallow or deep foundations) and 
settlement analysis are made for each repre-
sentative soil profile.

This evaluation can also result in a detailed 
proposal for additional tests (as well CPT or 
other in situ and laboratory tests).

Conclusions
By setting up a system of standard pro- 
cedures for geotechnical investigation the  
BGGG-GBMS wants to assure a good and  
uniform quality for these surveys in Belgium.

The CPT-documents part 1 and 2 (together 
with the general provisions document) are  an 
important first step towards this goal. CPT are 
after all, for nearly eighty years, the primary 
tests performed in any geotechnical investi-
gation (if not inappropriate due to hard soil or 
rock conditions).

A framework for quality assurance in geotech-
nical investigations has been drawn up, with 
clearly assigning responsibilities to parties 
concerned. 

The standard procedures are to be referred to 
in the Belgian National Annex of Eurocode 7, 
and by doing so enforced for use in profession-
al practice.

The corner stone of this project is the registra-
tion procedure for the persons responsible for 
the geotechnical surveys and their evaluation, 
as there are the geotechnician or the geotech-
nical expert. A document with the criteria and 
the procedure for granting a registration as 
geotechnician or geotechnical expert by the 
BGGG-GBMS and BSIGRM is being drafted. 
Start of implementation is expected in 2019.

The author wishes to thank the Board of BG-
GG-GBMS and the members of the Taskforce 
for their contribution and support to accom-
plish this task.
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