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Monday (September 17, 2018) - Opening Session 

 
The Origins of Engineering Geology are in California 

Prof. David Rogers, Missouri University of Science and Technology, Rolla, Missouri, USA 

  
California is a cornucopia of geologic conditions and natural hazards hastened by its unique position 
astride the tectonic boundary between the Pacific and North American plates.  Its major enterprise is 
agriculture, made possible through manipulation of precious water resources: requiring not only dams 
and aqueducts, but unprecedented volume of earth moving to create irrigable agricultural tracts and 
hillside housing developments, as well as the most sophisticated transportation network in the USA. The 
value of its real estate is intimately tied to the availability of water.  Frequent droughts and flood cycles 
are a result of the most severe Coefficients of Variability with respect to annual precipitation of any 
location on Earth.   Between 1906-34 the Cities of Los Angeles and San Francisco completed the longest 
municipal aqueducts in world history.  Only a few geologists provided cursory advice for the construction 
of the dams, tunnels, siphons, and open channel elements of the aqueducts.  In the early 1930s the 
state’s first engineering geology firm was established in Palo Alto to provide consultation in harnessing 
groundwater, and Stanford University emerged as the nation’s first institution with a focus on 
groundwater hydrology.  Most of the state’s faults were accidentally discovered by these pioneer 
engineering geologists while exploring groundwater basins for agricultural clients.   As the state’s 
population centers have continued to expand, its sustainability is routinely challenged by the impacts of 
droughts, floods, slope instability, seismic hazards, settlement related to fluid withdrawal, saltwater 
intrusion, selenium buildup, solid and toxic waste disposal, and the long-term impacts of mining, forestry, 
and urban and industrial pollution.   By 1968 these factors led California to pass legislation as the first 
state to license professional geologists and certified engineering geologists.    
 

The Chain of Geohazards Induced by the 2008 Wenchuan Earthquake – Ten Years of Lessons, Advances, 
and Challenges 

Prof. Runqiu Huang, Chengdu University of Technology and Vice Minister of Ecology and Environment, 
People’s Republic of China 



 
The magnitude Mw 7.9 earthquake that shook the Longmen mountains at the eastern margin of the 
Tibetan Plateau (Sichuan, China) has deeply altered the landscape and the surface processes not only 
with its shaking, but especially through the chain of geohazards that unfolded in the subsequent years. It 
was the largest known earthquakes in terms of geohazards triggered. One of the largest landslides ever 
observed, the 109 m3 Daguangbao rock avalanche, was caused by this earthquake. Many other landslides 
dammed the course of rivers, forming over 800 barrier lakes that threatened to flood millions of people 
downstream. The artificial burst of the 3×108 m3 Tangjiashan barrier lake to reduce this hazard remains 
the most outstanding intervention of its type ever performed. Almost 200,000 co-seismic landslides were 
identified in total, that generated several km3 of loose debris, most of which was deposited on steep 
slopes or in low-order channels. Many of these deposits were remobilized by rainstorms and often 
evolved into catastrophic debris flows. The frequency and magnitude of the geohazards remained high 
for years, disrupting and questioning our reconstruction and risk mitigation strategies. On the other hand, 
the Wenchuan earthquake has taught us several lessons and strongly motivated our research on the 
earthquake-induced geohazards and the way they are linked in a chain. The mechanisms of initiation and 
triggering of the coseismic landslides, their rain-induced remobilization and their progressive healing, the 
generation of debris flows, the evolution of the factors that control their occurrence and characteristics, 
the transport of sediments by the rivers and, finally, the comprehensive role of strong earthquakes in 
shaping the mountain topography in the long term, are all hot research topics for which important results 
have been accomplished. With ten years of research behind and much still left to do, this talk summarizes 
our improved understanding of the earthquake-related chain of geohazards and highlights the 
outstanding issues that are the object of our current research efforts.  
 

 

Tuesday (September 18, 2018) - General Session 

 

The State of Aggregates in the World Today 

Prof. Atiye Tugrul, Istanbul University,  Istanbul, Turkey 

 
In addition to the increasing population and structuring in the growth/development process of a country 
or megacity, the obligation to maintain industrial and infrastructure investments makes aggregate one of 
the most consumed building materials per capita. Aggregates are sand, gravel, crushed rock, recycled and 
manufactured aggregates. They are clearly essential not only as asphalt and concrete aggregate, railway 
ballast, armor stone, gabion, foundation material for the roadbed, embankment materials etc., but also as 
cement raw material. According to the reports of non-governmental organizations; most of the 
aggregates come from hard rock quarries and, sand and gravel deposits. The remaining 10% comes from 
recycling of industrial waste; such as slag and ashes, construction and demolition waste (8%). The rest 



come from marine deposits and industrial manufactured aggregates (4%). Aggregate quality is very 
important especially for those countries under the big earthquake risk. Unfortunately, there is lack of 
knowledge and experience in the less developed countries. As mentioned in many report and papers; 
quality of construction materials is far from the acceptable limits, and construction practices are applied 
poorly. These factors are the main reasons of damage and collapse thousands of buildings. Besides 
quality, quality continuity, durability and innovations (ways to increase resource efficiency, production, 
product range, productivity, usage of waste materials), recent researches and development efforts are 
generally directed towards new and more efficient uses of aggregates. On the other hand, many research 
projects are focused on economic, environmental, political and societal issues for optimum management 
of aggregate resources and production of concrete, asphalt production etc. with limited environmental 
impact. The aggregate industry is a large contributor to economic growth and social development of 
countries. Multiple factors come into play when evaluating the aggregate industry; many of which are 
crucial to the development of this line of commerce. One substantial takeaway would be the significance 
of collaboration within professions such as mining and engineering geologists, hydrogeologists, survey, 
civil, mining, environmental, forest and industrial engineers, landscape architects, urban planners, 
biologists, zoologist, archeologist, economist etc. It is also paramount to further note that entities such as 
politicians, government officials, universities, private corporations and non-governmental organizations 
should work on existing problems in unison to discover their respective solutions. 
 

 

Naturally Occurring Asbestos, a Global Concern?  State of Art and Open Issues 

Prof. Alessandro Gualtieri, University of Modena, Modena, Italy 

 
Naturally Occurring Asbestos (NOA) has raised concern worldwide since the appearance of evidences in 
the scientific literature of increased risk of malignant mesothelioma (MM) in the population exposed to 
airborne asbestos released from natural occurrences. A striking example is represented by the California 
case, where residential proximity to naturally occurring asbestos was significantly associated with 
increased risk of mesothelioma (Pan et al., 2005). The risk of mesothelioma decreased approximately 
6.3% for every 10 km increase in residential distance from the nearest asbestos source (LaDou et al., 
2010). Because NOA is widespread on the Earth’s crust, it represents today a global public health issue. 
The presence of NOA in the environment affects all the human activities aimed at its modification (e.g. 
mining activity, tunnels/bridges/dams construction, roads/highways pavement …). Specifically, all 
engineering/geological activities in the natural environment should consider if NOA is present. If so, 
dedicated procedures for sampling, evaluation of environmental risk, and monitoring must be applied to 
minimize the risk of exposure for the workers and population. Unfortunately, shared clear operational 
procedures are missing to date because basic issue has not been solved yet: first, there are overlapping 
and contradictory definitions for asbestos, elongated mineral particles and asbestiform particles, and 
their discrimination and counting in NOA is often troublesome or impossible. It is important to show the 
limits of the existing definitions and make it clear that not even a unique definition of asbestos exists to 
date. There are open issues that the engineering/geological community must be aware of. For example: 
(i) when a mineral fiber can be actually classified as asbestos?  (ii) how to properly measure a mineral 
fiber and classify it as asbestos? (iii) how to determine the concentration of asbestos and mineral fibers in 



general in massive (e.g. soils)?; (iv) do elongated mineral particles represent an hazard? If we are not 
aware of these basic issues and attempt to solve them, there will always be controversial positions that 
make legal issues and outcome of lawsuits very subjective. Recent examples of how these issues impact 
mining activity in areas possibly “contaminated” with asbestos will be described (Gualtieri et al., 2018). 
Examples of natural occurrence of unclassified mineral fibers which may represent a potential hazard in 
Europe and United States will also be discussed. 
 

References: 
Gualtieri et al. (2018) Journal of hazardous materials, 350, 76-87. 
LaDou et al. (2010) Environmental Health Perspectives, 118(7), 897-901. 
Pan et al. (2005) American Journal of Respiratory and Critical Care Medicine, 172(8), 1019–1025. 
 

 

Thursday (September 20, 2018) - General Session 

 

Long and Short-Term Response of Rock Slopes to Deglaciation 

Prof. Simon Loew, ETH, Swiss Federal Institute of Technology, Zurich, Switzerland 

 
In this presentation, we report about a long-term research project on paraglacial rock slope mechanics 
located at the Great Aletsch Glacier in Switzerland. This largest glacier of the European Alps has 
experienced several minor glacial cycles during the Lateglacial and Holocene period, which have been 
studied by previous investigators in great detail. Our project has investigated the physical relationships of 
rock slope response to glacial advance and retreat cycles at different time scales: 1) Late Pleistocene and 
Holocene, 2) since the Little Ice Age (1850), and 3) during the last 5 years. We have intensively 
instrumented different types of crystalline rock slope sections (stable, meta-stable, unstable) along the 
glacier with surface and subsurface monitoring systems, continuously recording 3D regional and local 
strains and small-scale fracture dislocations occurring in response to glacial retreat and downwasting, as 
well as temperature and water pressure cycles below and above the glacier margin. We show how long-
term glacier retreat results in elastic rebound and exposes rock walls to a “paraglacial thermal shock”, 
and how subglacial meltwater pressures interact with groundwater conditions in proximal valley flanks 
under regional annual recharge variations. Together these long and short-term hydro-thermo-mechanical 
processes lead to effective stress changes and cyclic loading in the adjacent rock slopes. These stress 
changes drive irreversible fracture propagation and rock mass damage, which can be recorded even in 
“stable” slopes. As such, we can document for the first time how stable rock slopes transition into rock 
slope instabilities through geologic time, and how “mature” rock slope instabilities dramatically respond 
to ongoing glacier retreat accelerated by climate change 

 

 

Friday (September 21, 2018) - General Session 

 

Engineering Geology Considerations for Stability Assessment of Rock Slopes Adjacent to Infrastructure 

Prof. Jean Hutchinson, Queens University, Kingston, Ontario, Canada 



 
Instability of rock slopes can have a profound effect on the capacity, reliability and safe operation of 
infrastructure. Our ability to manage the risk posed by rock slopes on infrastructure depends on the 
volume of material involved, ranging from rockfalls to large deep seated instabilities; the rate and pattern 
of movement, ranging from slow, continuous creep to rapid, stick slip deformation; our  understanding of 
the conditioning and triggering factors related to the anticipated failure mechanism, and the type of 
infrastructure under consideration: whether the infrastructure is used by the public such as highways and 
railways, or whether the infrastructure is associated with critical commodity delivery, such as powerlines, 
pipelines or hydro reservoirs. Our ability to monitor and understand the deformation and instability of 
rock slopes is evolving as new techniques and tools become available, providing more information, more 
rapidly about the rock slope behavior, and as long term detailed inventories of slope behavior are 
increasingly being developed and made available. In this talk, I will discuss the geological setting of a 
variety of rock slopes, and how this influences the failure mechanism, the expected detectable behavior 
and the lessons learned about rock slope instability and risk management, drawing from cases in western 
Canada.  
 

 

Transformative Integration and a New Kind of Engineering Geology 

Dr. William Haneberg, State Geologist, Kentucky Geological Survey and Professor, University of Kentucky, 
Lexington, Kentucky, USA 

  
We live and work in a time of accelerating change. Concepts like sustainability, big data, artificial 
intelligence, virtual reality, and the internet of things are moving from the realm of visionaries and 
academics in research labs to everyday conversation and the popular media. Perhaps most importantly, 
this time of change offers engineering geologists an opportunity to increase both the breadth of our 
contributions and value to society; however, this will occur only if we, as a profession, are willing to think 
boldly and transformationally about what we do and how we do it. The alternative? If engineering 
geologists do not step up the challenge then others will, and that has the potential to greatly diminish our 
role in society. Four areas in which engineering geologists have the opportunity to significantly increase 
our value to society are 1) understanding, visualizing, and communicating the significance of increasingly 
large amounts of sensor data such as satellite imagery and ultra-high resolution digital elevation models; 
2) quantifying and communicating the uncertainty associated with our data and conclusions in ways that 
are useful to non-geological end users in fields such as insurance, disaster planning, and project 
management; 3) learning to leverage to power of artificial intelligence and machine learning to interpret 
constantly increasing amounts of data in ways that are more robust, reproducible, and objective than 
traditional methods; and 4) mastering the incorporation of geological information into formal decision 



support methods such as multi-attribute utility theory and analytical hierarchy process, especially 
incorporating spatial and temporal variability, in order to provide information relevant to policy and 
project decision-makers. None of these four topics is independent of the others; in fact, they are highly 
interdependent and offer opportunities for synergistic advances if we are willing to take up the challenge 
of integrating them to create a new kind of engineering geology.  

 


