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1 INTEGRATED SITE CHARACTERIZATION 
 
An integrated perspective of the process of site char-
acterization, as detailed by DeJong et al. (2015) and 
Krage et al. (2016), spans from the desk study to site 
investigation to design to long term performance ob-
servations.  This occurs through a series of stages as 
shown in Figure 1: inductive reasoning, scenario as-
sessment, site investigation, site idealization, analysis 
and design, and the observational method.  This per-
spective encompasses the entire geotechnical engi-
neering process, and as such extends beyond the sin-
gle task of site investigation wherein in situ and 
laboratory techniques are used to obtain measure-
ments of the soil conditions.  It expands and builds 
upon work by others which was largely focused on 
the site investigation stage.   

The overall scope of the ISC conference series ide-
ally covers much of this spectrum, but in general is 
weighted towards the site investigation stage.  Herein 
eight papers are summarized, with one paper address-
ing experimental/operational issues, two papers ex-
ploring Soil Behavior Type chart applications, two 
papers using shear wave velocity measurements to es-
timate soil properties, one method developing a cor-
relation for modulus, one exploring the use of field 
vane for undrained strength determination, and the 
last one using an inverse numerical simulation of CPT 
to estimate soil properties. 

2 SUMMARY OF PAPERS 

2.1 CPTU Crossing Existing Boreholes in the Soil – 
Kasin 

Over the past 15 to 20 years anomalies in CPT pro-
files, wherein the tip measurement values are exceed-
ingly low for short depth intervals, have been ob-
served in soft clay deposits.  An example of this is 
presented in Figure 2.  As evident, the tip resistance 
is very low, producing estimated undrained strength 
values significantly less than that predicted by a lower 
bound normalized strength ratio values.  This paper 
sought to identify the source/reason for these anoma-
lies.  The authors identified five different possible 
causes for this anomaly, ranging from equipment per-
formance, to unique soil conditions, to influence of 
adjacent soundings/borings that were performed pre-
viously.  The authors logically conclude that the low 
CPT tip resistance values obtained were likely due to 
the CPT being penetrated in soil that had been sof-
tened due to disturbance caused by a prior boring per-
formed in close proximity to the CPT sounding.  The 
author estimated that the disturbed zone around a bor-
ing is about 10 times the drill bit diameter.  This study 
highlights the importance of considering the influ-
ence of prior field borings/soundings on data obtained 
at project sites. 
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2.2 Soil Behaviour Type of the Sarapui II Test Site 
– Nejaim, Jannuzzi, & Danziger 

The general utility of the Soil Behavior Type (SBT) 
charts was applied and evaluated to two lightly over-
consolidated soft clay layers present at the Sarapui II 
test site near Rio de Janeiro, Brazil.  Detailed labora-
tory and CPT testing and data analysis re-confirmed 
the general applicability of Robertson’s (1990, 2009) 
SBT charts with the data overall showing good agree-
ments with the empirically type bins.  Robertson’s 
(2009) further suggestion of the approximate deline-
ation between dilative and contractive materials, 
however, did not agree with the experimental data as 
well.  The authors recommend a slight shift in this de-
lineating line for a site-specific fit. This is presented 
in Figure 3.  The observations in this paper overall 
highlight the importance of remembering that the 
SBT chart as well as the various delineations sug-
gested are intended for general guidance; they should 
be considered indicators of transition zones and not 
definitive boundaries. 

2.3 Application and Tentative Validation of Soil 
Behavior Classification Chart Based on 
Drilling Parameters – Reiffsteck, Benoir, 
Hamel, & Vaillant 

The demonstrated effectiveness of the CPT Soil Be-
havior Type (SBT) chart for estimation of soil type 
by Robertson (1990) inspired Reiffsteck et al. to mod-
ify the framework for use with Menard pressuremeter 
test drilling data.  Specifically, they introduce Qt and 

Fr terms defined based on a range of drilling parame-
ters. These two parameters are inputs into an Ic func-
tional equation, producing contours in log-log space 
similar to the CPT SBT charts.  Figure 4 presents the 
contours of the classification chart overlaid by a por-
tion of the database available.  Trends in the data are 
present, but significant scatter remains; the perfor-
mance level currently is not comparable to the CPT 
SBT chart performance.  As the authors 
acknowledge, further development is necessary and is 
currently underway. 

2.4 Empirical Estimation of Soil Unit Weight and 
Undrained Shear Strength from Shear Wave 
Velocity Measurements – Moon & Ku 

The increased use of seismic CPT on projects now 
provides an opportunity to use shear wave velocity, 
Vs, based empirical correlations to estimate different 
soil properties and parameters.  Moon and Ku, build-
ing on the extensive database by Prof. Paul Mayne 
(Georgia Institute of Technology), produced a suite 
of new empirical correlations that provide estimates 
of totally unit weight as a function of normalized 
shear wave velocity, Vs1, and plasticity index, PI, and 
undrained strength as a function of Vs and either PI 
or over consolidation ratio (OCR). Figure 5 presents 
the undrained strength correlation as a function of 
OCR.  As evident, the correlation functions provide a 
reasonable fit to the database.  The application of 
these new correlations and comparison against meas-
ured values at two different research project sites, 
Burswood, Australia, and Huaiyan, China, indicate 
that the correlations perform reasonably.  Further use 

Figure 1. Schematic of the integrated site characterization framework. 
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will determine whether these correlations, which ap-
pear reasonable, will performed better than CPT tip 
measurement based correlations. 

2.5 Relative Density Prediction Based on In Situ 
and Laboratory Measurements of Shear Wave 
Velocity – Biryaltseva, Lunne, Kreiter & Morz  

Biraltseva et al. utilized a similar research approach 
to the prior paper to refine an empirical correlation to 
estimate the relative density of granular soils.  The 
functional equation form adopted from Schmertmann 
(1978) was 𝐷𝐷𝑟𝑟 = (1 𝐶𝐶2)  ∙⁄ 𝑙𝑙𝑙𝑙[𝑉𝑉𝑆𝑆 (𝐶𝐶0 ∙ (𝜎𝜎𝑚𝑚′ )𝐶𝐶1)⁄ ].  
Calibration to site specific in situ and laboratory data 
led to setting the constants to values of C0 = 34.2, C1 
= 0.30, and C2 = 0.64. Figure 6 presents the fit of the 
empirical correlation with the laboratory data.  As 
with the prior paper, further development and evalu-
ation will provide insight as to whether this approach 
is more reliable than cone tip measurement based cor-
relations.  

2.6 Identification of the Influence of 
Overconsolidation Effect on Subsoil’s Stiffness 
by a CPTU Method – Mlynarek, Wierzbicki, & 
Lunne 

Mlynarek et al. focused on developing empirical cor-
relations to estimate the constrained modulus for nor-
mally and over consolidated glacial till deposits using 
CPT data.  Twelve CPT soundings and complimen-
tary oedometric laboratory tests were performed 
across a couple different sites.  The authors identified 
the unique and important properties of glacial tills rel-
ative to more conventional geomaterials.  They con-
cluded that the constrained modulus, M, for normally 
consolidated cohesive soils can be estimated based on 
CPT data using MCPTU = 8.25 (qt-vo).  The empirical 
factor for over consolidated soils was observed to in-
crease to 13.13.  Given the importance of the con-
strained modulus value for design and the preliminary 
nature of this study, additional work is needed to ver-
ify the applicability of this correlation to other till de-
posits around the world.  

2.7 On the Determination of the Undrained Shear 
Strength from Vane Shear Testing in Soft Clays 
– Wilson 

The field vane test, FVT, considered the most direct 
method available to obtain a measure of undrained 
strength, is frequently used in field programs to char-
acterize soft clays.  This study focused on the effects 
of insertion disturbance, vane rotation rate, soil ani-
sotropy and structure, and failure mechanisms shape 
on the characterization of Ballina clay, a sensitive and 
structured marine clay.  An example result from this 
study showing the evolution of normalized pore pres-
sure during the vane shearing and insertion process in 

a laboratory tests is shown in Figure 7.  As evident, 
the generation of pore pressure during vane insertion, 
the subsequent dissipation, the regeneration during 
the start of shearing, and the gradual decay during 
shearing are well defined.  Similar types of observa-
tions were made for rotation rate and strength varia-
tion with continued rotation.  The research program 
is still underway, and while unique observations do 
exist, alternative guidance that deviates from stand-
ard-of-practice have not been developed.  

2.8 Interpretation of CPT Data for Pile Loading 
Behaviour – Inverse Estimation of Void Ratio 
Over Depth – Seitz, Heins, Carstensen & Grabe 

CPT measurements can be used directly to estimate 
base and shaft capacity or can be used indirectly to 
estimate soil properties and conditions, which are in 
turn used to estimate based and shaft capacity.  The 
authors present an inverse solution approach using an 
evolutionary algorithm to estimate the initial void ra-
tio and initial stress conditions based on minimizing 
the difference between CPT field data and a FEM 
simulation of cone penetration resistance.  From this 
they intend for the estimated parameters to be used 
for pile design.  The FEM model allows for large 
strain deformations and utilizes a hypoplastic consti-
tutive model that is defined with parameter variables 
defined previously for Cuxhavener Sand.  The initial 
analysis presented indicates that potential for this ap-
proach.  However, the reliability of the prediction is 
not compared against more direct empirical estima-
tion methods.  

. 
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3 SUMMARY 

The high level overview of papers provides a snap-
shot of the detailed work that was performed.  Read-
ers are encouraged to retrieve and read the original 
manuscripts as the contain more detailed information.  
Overall, the body of work reviewed demonstrates a 
continued, steady evaluation and refinement of previ-
ously developed methods, with far fewer containing 
significant innovation advances.   
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