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ABSTRACT: Engineering Practice of Risk Assessment and Management Committee of the International Society of Soil Mechanics 
and Geotechnical Engineering (TC304, ISSMGE) is concerned with promoting and enhancing professional activities such as 
quantification of uncertainties in performance prediction and reliability-based design and so on. Among the papers submitted to the 
19th International Conference on Soil Mechanics and Geotechnical Engineering (ICSMGE 2017, Seoul), 10 papers are categorized in 
the field of the engineering practice of risk assessment and management, with 4 papers on geotechnical spatial data analyses, 3 papers 
on reliability design methods, and the other 3 papers on field implications and case studies. By reviewing the submitted papers and 
recent major activities in the related field, the general report for TC304 of ISSMGE Conference is presented.  

RÉSUMÉ : Comité technique de l'évaluation et de la gestion des risques de Société internationale de la mécanique des sols et de 
l'ingénierie géotechnique (TC304, ISSMGE) prend soin de promouvoir et améliorer les activités professionnelles dans ingénierie 
géotechnique et géo-environnementale tel que quantification des incertitudes dans la prévision de performance et la conception basée sur 
la fiabilité etc. Parmi les articles de recherché soumettre à la 19e Conférence internationale sur mécanique des sols et génie géotechnique 
(ICSMGE 2017, Seoul), 10 articles sont classés dans le domaine de la pratique de l'ingénierie de l'évaluation et de la gestion des risques, 
avec 4 articles sur les analyses géotechniques de données spatiales, 3 articles sur les méthodes de conception de la fiabilité, tt les 3 autres 
articles sur les implications de l'ingénierie et les études de cas. En examinant les documents soumis et les développements récents dans le 
domaine connexe, le rapport général pour TC304 de la conférence ISSMGE est présenté. 
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1  INTRODUCTION 

TC304, the Engineering Practice of Risk Assessment and 
Management Committee of the International Society of Soil 
Mechanics and Geotechnical Engineering (ISSMGE) is 
taking care of promoting and enhancing professional 
activities in geotechnical and geo-environmental engineering 
areas regarding to:  
 Geostatistics and probabilistic site characterization 
 Quantification of uncertainties in performance 

prediction 
 Reliability-based design 
 Risk-based decision analysis 
 Calibration of LRFD-type geotechnical design codes 
 Project risk management. 

 
Such activities have the following main objectives as: 
 Disseminate knowledge and practice within the TC’s 

subject area to the membership of the ISSMGE 
 Establish guidelines and technical recommendations 

within the TC’s subject area 
 Assist with technical programs of international and 

regional conferences organized by the ISSMGE 
 Interact with industry and overlapping groups working 

in areas related to the TC’s specialist area 
 

TC304 had the several major activities including this 
conference, 19th ICSMGE in Seoul, Korea recently: First, the 
journal Georisk that was first published in March 2007 had the 
10th anniversary in 2016. Second, the report of the joint 
TC205/TC304 working group on “discussion of 
statistical/reliability methods for Eurocodes” is finally 
published and presented at Georisk conference, Denver, June 
2017 and this conference. Third, the engineering glossary for 
TC304 has been prepared in many other languages such as 
Chinese, Spanish, German, French, Persian, Japanese, and 
Korean. All these beautiful works and the relevant presentations 
can be found and freely downloadable in ISSMGE TC304 
official homepage (http://140.112.12.21/issmge/tc304.htm).  

 
2  TC304 DISCUSSION SESSION IN ICSMGE 2017   

10 research papers were submitted for the discussion session of 
TC304 in ICSMGE 2017. Those papers can be classified into 
three topics such as geotechnical spatial data analysis (4 papers), 
reliability design methods (3papers) and the relevant case 
studies (3papers)  
 

2 .1  Geotechnical spatial data analyses 

 
Leung (2017) highlights that site-specific application of 
probabilistic geotechnical analyses requires appropriate 
characterization of the spatial correlation features of 
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 geotechnical properties and properly conditioned random field 
modeling considering the spatial distribution of the obtained 
geotechnical properties at the site. This paper demonstrates how 
rigorous geostatistical approaches (REML) coupled with three-
dimensional anisotropic autocovariance structure can be 
assimilated for site-specific probabilistic assessment of the 
system response with the benefits illustrated through a 
hypothetical scenario of pile group foundation settlement. 

 

 
 
Figure 1. Probability density functions for pile cap settlements, 
estimated by LHSD-PCE analyses of unconditioned and 
conditioned random field simulations, compared with 
settlement estimated by deterministic analysis (Leung 2017) 
 
Kaheil et al. (2017) presents liquefaction hazard maps for a 
reclaimed area in Lebanon. The maps were developed using an 
array of 118 boring data with SPT results. The 3-dimensional 
variogram representing the variability and the correlation 
structure of the SPT data was determined and used to kriging 
the data across the site. The SPT-based liquefaction analysis 
procedure proposed by Idriss and Boulanger (2008) was applied 
in the liquefaction assessment. These factors of safety were then 
combined with the Iwasaki approach to estimate the 
liquefaction vulnerability. 
 

 
 
Figure 2. Liquefaction potential hazard map for earthquake 
magnitude of 6.75 and peak ground acceleration of 0.3g (Kahiel 
et al. 2017) 
 
Paola et al. (2017) follows the systematic work of Iwasa and 
Frendrich (1998) to develop the map to describe spatial 
distribution of soil erosion susceptibility in Catalão, Brazil. 
Thus, the application of a GIS-based computational tool, the 
ArcMap 10.2.2 in ESRI ArcGIS package, was used in the study 

to imply the Weighted Multi-criteria Analysis method. Thus, it 
is important to work collaboratively with municipal planning 
and inspection to minimize the risk caused by anthropic actions, 
using this mapping tool to identify the potentially dangerous 
areas for soil erosion hazard. 
 

 
 
Figure 3. Soil erosion susceptibility map for Catalão, Spain 
(Paola et al. 2017). 
 
 
Kim et al. (2017) presents the geostatistical optimization 
method of geotechnical testing data using site-specific outlier 
analysis. In order to determine the site-specific outliers 
considering distribution pattern and spatial correlations of 
borehole datasets, the systematic procedure was designed using 
ArcGIS python libraries. First, the target areas were selected 
considering geostatistical characteristic value (residual of 
kriging, and density) and terrain model. Second, the optimum 
spatial interpolation method was chosen among the various 
kriging methods based on cross-validations. Third, proper 
diameter of circular clustering area was determined to define 
the area of the local subsets considering correlation length and 
root mean square error by cross validation of the local subsets. 
Fourth, the outlier threshold for each subset was evaluated to 
determine the extended area considering optimized spatial 
correlations for clustering. Finally, spatial information for geo-
layers was constructed using the locally clustered borehole 
datasets. 
 

 
 
Figure 4. Comparison of spatial information for bedrock depth 
based on ordinary kriging between using locally clustered 
borehole datasets without outliers(right) and using original 
datasets(left) in Songpa-gu (Kim et al. 2017). 
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2 .2  Geotechnical reliability design methods  

 
Nishimura (2017) shows reliability-based design method for 
earth-fills against severe natural hazard events such as localized 
heavy rainfall. Although the standard penetration test (SPT) N-
values are frequently used to determine the soil parameters, the 
Swedish Weight Sounding (SWS) test is employed as a simpler 
method. First, the statistical model of N-values is developed 
using the SWS test results, and the shear strength parameters 
are determined through the developed empirical model. Second, 
a reliability analysis of the embankments is conducted 
considering the uncertainties of the internal friction angle and 
the seismic hazard. Third, the probability of overflow of earth 
fills during heavy rains is evaluated. The rainfall intensity is 
dealt with as a probabilistic parameter, and the various rainfall 
patterns are tested by the Monte Carlo method. Finally, the total 
risk due to the earthquakes and the heavy rains is evaluated for 
an earth-fill site. The possibility for the practical use of the 
proposed method for the plans of the maintenance of decrepit 
earth-fill dams, has been validated. 
 

 
Figure 5. Cumulative distribution of maximum annual 
continuous precipitation (Nishimura 2017). 
 
Choi (2017) proposes quantitative risk assessment on debris 
flow, and the proposed method was applied to Yongin, Korea. 
Thirteen analysis areas containing 66 catchment zones with 
debris flow downstream properties were selected. Based on 200 
year return period of rainfall in the region, a numerical 
simulation was conducted, and the physical vulnerability of 
each building in the target area was assessed using the 
computed thickness and velocity of the potential debris flows. 
The risk was then estimated in terms of direct cost at the both 
local and regional scales. 
 

 
 
Figure 6. Risk map of debris flow return period 200 years (Choi 
2017). 

 
Yoon et al. (2017) introduces new reliability analysis computer 
software “FROW” that provides geotechnical engineers who are 
familiar with the conventional deterministic design methods 
with the user-friendly environment for reliability-based design 
method with an example of offshore wind turbine (OWT) 
foundation design. 
 

 
Figure 7. Case studies of dialog menu & analysis results in 
FROW ver. 2.0 (Yoon et al. 2017). 
 

2 .3  Engineering implications and case studies  

 
Lo and Ko (2017) presents a new landslide frequency mapping 
scheme for Hong Kong. The landslide frequency of natural 
hillsides is assessed by coupling the landslide susceptibility 
model with the rainfall occurrence probability of various 
intensities. The spatially analyzed results are presented as a 
landside frequency map at a territory-wide scale on the GIS 
platform. Performance verification of this map is also discussed. 

 

 
Figure 8. Typical layout and legends for landslide frequency 
map (Lo and Ko 2017). 

 
Simeoni (2017) describes the data processing procedure that 
was effectively applied to detect the sliding surfaces and to 
estimate the displacement fields with inclinometer 
measurements collected in two extremely-slow landslides in 
Italy: the V70 landslide, in the Isarco valley, Northern Italy, and 
the landslide at Monteverde/Gianicolo Hill in Rome. 
Measurements with two different probes (inclinometers and 
piezometers) were collected and processed to evaluate precision 
and accuracy of measurements, interval of displacement 
integration, and reliability of results. 
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Figure 9. Displacements on the sliding surface at the 
Monteverde/Gianicolo Hill landslide (Lucia 2017). 
 
Nyambravo (2017) shows an engineering project on risk 
mitigation for a 19th century tunnel experiencing movement on 
London Underground’s railway infrastructure. The ongoing 
tunnel movement required that a risk management strategy be 
developed that would maintain the risk to the operational 
railway as low as reasonably practicable (ALARP) whilst 
avoiding any unnecessary disruption to the operational railway, 
particularly before and during the 2012 London Olympics. This 
paper describes the risk management strategy that was 
successfully implemented until the tunnel sidewalls were 
propped in May 2014 after the London Olympics. 
 

 
 
Figure 10. Completed beams covered with brightly covered 
metal plates as visual markers and protection during future 
maintenance works (Nyambayo 2017). 
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