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MORITZ, Thomas PILGERSTORFER, Bernhard L.A. PICHLER, Christian T Kazuo SAKAI, Toshifumi AKAKI, Yoshimi OHNISHI, Shigeru TANAKA,
HELLMICH Tomonori HORIDOME
Dissolution and precipitation processes governing the hydration Long-term monitoring of Austrian railway tunnels — A next step
heat development in tunnel cements: Green's function-based esti- 05:00 am forward
09:00am.  mation of heat release in modified calorimetric tests R Adolf Bernd MORITZ, Johannes FLECKL, Werner LIENHART, Johann
Hermann HOLD, Bernhard PICHLER, Helmut RECHBERGER, Philipp GOLSER, Thomas PILGERSTORFER
ASCHENBRENNER, Christian HELLMICH . - .
reten Sinkholes and underground mining activities: the key role of mon-
0915 am Effects of water on the time dependent properties of rock 0915 am itoring for the hazard assessment and mitigation
©T 7 Kimihiro HASHIBA, Katsunori FUKUI I Bartolomeo VIGNA, Adriano FIORUCCI, Federico VAGNON, Marco
BARALE
Time-dependency and long-term strength of rocks in brittle under-
ground environments - from the lab results to numerical continuum Next-generation high-resolution borehole tensor strainmeters
09:30am.  analysis 08:30 am for the measurement of six strain-components based on fully au-
Chrysothemis PARASKEVOPOULOU, James INNOCENTE, Mark MC- o tomated interferometric displacement sensors
DONALD, Mark DIEDERICHS Jiayong TIAN, Kanghua ZHANG, Jiashu LOU
Numerical simulation of nuclide transport at the underground re- Analysis of the evolution of a reclaimed coal mining area using
0945 am. posmorv scale subjgcted to thermal loading . historical aerial photog[aphs B )
Jintong ZHANG, Zhihong ZHAQO, Junyu CHEN, Xingguang ZHAQ, Ju Roberto SARRO, Juan LOPEZ-VINIELLES, Adrian RIQUELME, Ménica
WANG MARTINEZ-CORBELLA, Juan Carlos GARCIA-DAVALILLO, Augusto RO-
S ——— - radvof DRIGUEZ, José Antonio FERNANDEZ-MERODO, Angela SUAREZ-RO-
reep induced tunnel coflapse during construction — a case study 0 DRIGUEZ, Mario HERNANDEZ, Rosa Maria MATEQS, Mercedes FERRER,
) amountain railway tunnel in Taiwan Joaguin MULAS
5 E e B : First experience with the newly created monitoring system of dy
Q 1n ; q q ; o £ b
E S Cfaupled thern_'m-hydraullc-mechaplcal a_nalv5|s for a high efficiency 5 o namics of surface changes occurring during the transition into the
w5 high-level radioactive waste repository in South Korea 5o t-mining st
£ e Kwang-Il KIM, Changsoo LEE, Dong-Keun CHO g S post-mining stage
= S ! ! n Y Vlastimil KAJZAR, Eva JIRANKOVA, Petr KONICEK
0 o . . o o E
g g tatr:ora_torv measdurlen;en:t_bv Igeotelchnlcal ientnfugte o_;:zng telrrr: £ Usage of Monitoring Data to Optimize and Validate the Geotech-
- ed avior lnla rr\ol :, ofve | cal er}:p acement concept with tunnef a S 9 nical Parameters of Rock Properties in the Underground Space
adeep geological disposal repository 8 Ghader SAADATI, Michael METT, Kontrus HEINER, Barbara

Soshi NISHIMOTO

COFFEE BREAK

LONG-TERM BEHAVIOUR OF UNDERGROUND STRUCTURES (T09)

Chair: Bernd A. MORITZ, Thomas PILGERSTORFER
Room: Trakl Hall (3rd upper floor)

Long term behaviour based on a weakness planes approach: Con-
stitutive model and application to a Meuse/Haute-Marne (France)
URL drift

Mountaka SOULEY, Minh-Ngoc VU, Gilles ARMAND

10:45 a.m.

Influence of different support systems on drifts closure evolution in
Callovo-Oxfordian claystone

Frederico LARA, Lina-Maria GUAYACAN-CARRILLO, Jean SULEM, Jana
JABER, Jan CORNET, Gilles ARMAND

11:00 a.m.

Eighteen years of feedback on the mechanical behavior of a 500m
deep shaft on the Meuse/Haute-Marne (MHM) Andra’s URL (France)
Jana JABER, Carlos PLUA, Minh-Ngoc VU, Gilles ARMAND, Jad
ZGHONDI

11:15a.m.

Evolution of spalling-inducing fractures around a deep geological
repository for nuclear waste during glaciations and their effect on
the long-term repository stability

M. Cristina SACEANU, Adriana PALUSZNY, Robert W. ZIMMERMAN,
Diego MAS IVARS

11:30a.m.

Crush Pillars’ Behaviour at Intermediate Depth on Merensky Reef
Hlomani Glen MTHOMBENI, Shane K. DURAPRAJ, Richard T.
MASETHE

11:45a.m.

Rehabilitation of old masonry tunnels — challenges and possibilities

1200PM.  g1an SANDNER, Claas MEIER, Boley CONRAD

Self-sealing experiments with water and gas injection on Callo-
vo-Oxfordian claystone under X-ray tomography
Mensan Délwindé Gildas Cedric AGBOLI, Dragan GRGIC, Albert GIRAUD

Consideration to evaluate maintenance process for utilization of
non-supported underground quarries

Rui HUANG, Takafumi SEIKI, Qinxi DONG, Shizuo NOGUCHI, Takeshi
OHMURA

POSTER SESSION
12:15 p.m. - 12:30 p.m.

Design of underground structures and support systems for ex-
traction of inclined coal seam
Arka Jyoti DAS, Prabhat Kumar MANDAL, Ranjan KUMAR

LUNCH BREAK

GEOLOGICAL RISKS AND NATURAL HAZARDS (T07)

Chair: Christian ZANGERL, Haris SAROGLOU
Room: Trakl Hall (3rd upper floor)

Instability phenomena affecting the cultural heritage cave of Antro
della Sibilla (Cuma, Italy)

Daniele SPIZZICHINO, Paolo Maria GUARINO, Gabriele LEONI, Mena
DILETTO, Edoardo LUSINI, Fabio PAGANO, Marida SALVATORI, Dan-
iela BOLDINI

02:15 p.m.

Fracture characteristics obtained from core observations and image
logs in a borehole drilled through an active fault zone
Susumu SHIBUTANI, Weiren LIN, Koichiro SADO

02:30 p.m.

Characteristics of reinforcement for earthquake resistance in
mountain tunnel

Kosuke KAWATA, Minaho FUKUSHIMA, Akira MATSUOKA, Atsushi
KUSAKA, Nobuharu ISAGO

02:45 p.m.

Impact of climate change on the collapse of shallow mines - feed-
back from France
Nathalie CONIL, Clara MAGHAMI, Marwan ALHEIB, Philippe GOMBERT

03:00 p.m.

Seismic resistance evaluation based on earthquake damage survey
data of mountain tunnels
Katsumi KAMEMURA

03:15 p.m.

The assessment of dynamic stability of rock slopes with hexagonal
jointing through shaking table tests and dynamic limiting equilibri-
um method (DLEM)

Omer AYDAN, Yuki MURAYAMA, Takashi ITO, Naohiko TOKASHIKI

03:30 p.m.

Evaluation of natural foliation effect on deformation characteristic
and shear strength parameters of Chamoli (Uttarakhand) rock using
a Triaxial system

Dinesh JAGANIYA, Manish SHAH, Usha PATEL

Geomechanical and hydrogeological characterization of
fracture systems in Banyoles Karst caprock units, Catalunya
Aline CONCHA-DIMAS, lvan FABREGAT GONZALEZ

Failure mechanism of the utility tunnel with flexible joints under re-
verse fault dislocation
Lianjin TAQ, Zhigang WANG, Zhibo JIA

Development of post-mining multi-hazard assessment methodology
Hippolyte DJIZANNE, Marwan AL HEIB, Aurélien GOUZY, Christian
FRANCK

POSTER SESSION
03:30 p.m. - 04:00 p.m.

Review and evaluation of Porosity Rate Model (PRM) for highly frost
susceptible soils
Zheng GONG, Jang-guen LEE, Gyu-Hyun GO

Numerical Modelling Study of the 2016 Gyeongju Earthquake Rup-
ture Process and Correlation with Groundwater Level Change
Jeoung Seok YOON, Anne STRADER, Jian ZHOU, Soo-Gin KIM, Jae-
Yeol CHEONG

An improved calibration and uncertainty analysis for a ground sub-
sidence using physics-informed neural network (PINN) approach
Hyung-Mok KIM, Yashwanth Kumar GUJJALA, Junya INOUE, Dong-
Woo RYU

COFFEE BREAK

GEOLOGICAL RISKS AND NATURAL HAZARDS (T07)

Chair: Christian ZANGERL, Haris SAROGLOU
Room: Trakl Hall (3rd upper floor)

Development of a double-corrosion-protected self-drilling micro-
pile for the foundation of rockfall protection structures

Matthias J. REBHAN, Hans-Peter DAXER, Markus SCHUCH, Franz
TSCHUCHNIGG, Roman MARTE

04:30 p.m.

An approach to assess the detachment propensity of rockfall source
areas: the Susceptibility Index to Failure (SIF)

Maria Lia NAPOLI, Monica BARBERO, Marta CASTELLI, Francesco
CASTELLI

04:45 p.m.

Predicting geomechanical hazard: utopia or reality?

05:00PM- pjeline DELONCA

Rockfall instability on high granitic domes: Stawamus Chief, B.C.,
Canada

Benjamin  COUGHLAN, Christian SAMPALEANU, Glyn  WIL-
LIAMS-JONES, Doug STEAD

05:15 p.m.

The collapse of Torrione Sucai (Mt. Viso, Italy): rockfall analysis and
data calibration
Giulia TORSELLO, Marta CASTELLI, Michele MORELLI

05:30 p.m.

Assessment of face area hangingwall stability in a hard rock bord
and pillar mine
Jeane Mokgadi MATSOBANE, Bryan Philip WATSON

Failure mechanism and slip characteristics of landslides on loess
plateau by continuous-discontinuous method: A case study
Haojie YANG, Gan Ql, Jili FENG, Zhengyuan LIU, Dejian LI

Rockfall hazards - Risk assessment, benefit/cost analysis and the
design of flexible rockfall protection systems

Christian BINDER, Anna FREUIS, Michael SCHREINER, Mathias
SMESNIK

Study of the influence of anthropogenic galleries on the chalk cliff
stability at Normandy region (France)

Ahmed HOSNI, Claire MYR, Bastien COLAS, Isabelle HALFON, Yannick
THIERY, Karim BEN SLIMANE

URUCUM Mine: Rockfall protection and monitoring system
Felipe GOBBI, Bruno DENARDIN DA ROSA, Dione Henrique DIAS, Fa-
bio BERTUOL, Nataly AYUMI TOMA, Adoniran COELHO

POSTER SESSION
05:45 p.m. - 06:15 p.m.

Rock Fall Risk — Modular Risk Management Process
Rainer KIENREICH, Alexander KLUCKNER, Thomas MARCHER

Experimental simulation of mass flow characteristics for evaluation
of the role of flow-bed roughness
Abhijeet SINGH, Deepanshu SHIROLE

Slope stability and engineering characteristics of rock mass at the
boundary of slate and schist: Study of Southern Cross-Island High-
way in southeastern Taiwan

Pai-Chiao LO, Wei LO, Yong-Zhi HUANG, Ya-Chu CHIU, Tai-Tien
WANG, Yu-Chung HSIEH

SCHNEIDER-MUNTAU

Optimization of a large-scale slope monitoring system by the
correlation between interferometric radar and geological com-
partmentalization

Miguel PAGANIN NETO, Elder Lucas RIBEIRO, Christiano NOGUEI-
RA, Jodo Pedro DELVEAUX, Wesley de Lima SILVA, Camilla Szerman
EUZEBIO

COFFEE BREAK

MONITORING (T10)

Chair: Werner LIENHART, Urs H. GRUNICKE
Room: Doppler Hall (4th upper floor)

10:45 a.m.

Monitoring and analysis of the behavior of the Salzburg-Clay
during the jet grouting works for the S-LINK project

Albert GREINMEISTER, Johann GOLSER, Alexander RADINGER,
Gernot JEDLITSCHKA, Manfred EDER, Micheal FELDINGER, Franz
RATHMAIR, Erich SAURER

11:00 a.m.

Strategy and application of slope monitoring over dam basin in
regular periods and during emergencies using SAR and GNSS
Shoji YUKIKO, Kikuchi TERUYUKI, Koike HITOSHI, Shimizu NORI-
KAZU

11:15am.

Regression analysis of slope instabilities evolution for time of fail-
ure estimation
Alberto MICHELINI

11:30a.m.

Use of combined monitoring remote sensing techniques for the
study of active fractures in a remote area: Case of Cima Del Si-
mano rockslide

Charlotte WOLFF, Tiggi CHOANJI, Marc-Henri DERRON, Li FEI, Mi-
chel JABOYEDOFF, Andrea PEDRAZZINI, Carlo RIVOLTA

11:45a.m.

Rockfall simulation and identification their sources locations
along Massive external crystalline in Alps zone using LiDAR and
Panorama Images: Case of La Grave, France

Tiggi CHOAN]JI, Li FEI, Charlotte WOLFF, Franck BOURRIER, Romain
GAUCHER, Kan Jean KOUAME, Marc-Henri DERRON, Michel JA-
BOYEDOFF

POSTER SESSION
12:00 p.m. - 12:30 p.m.

Monitoring the rock-mechanical safety of underground limestone
quarries using fibre optic sensing technology

Edo NOORDERMEER, Roland BEKENDAM, Karlijn BEERS, Auke
NACHENIUS, Devrez KARABACAK

A new in-situ monitoring system to determine stability of under-
ground coal pillar subjected to dynamic loading: electrical resis-
tance measurement system (ERMS)

ihsan OZKAN, Mehmet MESUTOGLU, Mahmut Yasin CETINKAYA

Low-frequency acoustic emission characteristics from me-
ter-scale fracturing of rock-like brittle materials

June Ho PARK, Jin Seop KIM, Chang Ho HONG, Ji Won KIM, Tae Hyuk
KWON

Monitoring long-term hydromechanical processes in swellable
Opalinus Clay shale of the new Belchen tunnel (Switzerland)
Martin ZIEGLER, Simon LOEW, Arash Alimardani LAVASAN, Ernan-
do SARAIVA

LUNCH BREAK

DIGITALIZATION & AUTOMATISATION (T05)

Chair: Thomas MARCHER, Helmut WANNENMACHER
Room: Doppler Hall (4th upper floor)

Project management in connection with a digital construction site

02:15 p.m. with BIM in tunneling
David HACKER, Martin ZEINDL
Utilizing sensor technology in drilling optimization
02:30 p.m. Jukka-Pekka UUSITALO, Tobias WENDEL-EICHHOLZ, Matleena
MELASAARI
The creative process for the development of an autonomous bolt-
02:45 p.m. ing arm for underground mines
Ana Raquel Sena LEITE, Hatem MRAD
Rock evaluation of NATM tunnel face using deep learning
03:00 p.m. Masanari NAKATA, Karnallisa Desmy HALIM, Yeboon YUN, Ha-
rushige KUSUMI, Akinobu NISHIO
Development and implementation of a sensor-supported rock
03:15 p.m. bolt system for underground monitoring
Wolfgang DOLSAK, Mislav MIKULEC
Comparison between manual and automated determination of
03:30 o.m discontinuity orientations in different rock mass types
=Hpm. Julia C. GODLEWSKA, Marc S. OGAN, Julia GALLAS, Sarah SCHUMS-
KI, Mandy DUDA, Tobias BACKERS
Influence of SfM reconstruction techniques on the extraction of
rock slope discontinuities
Adriép J. RIQUELME, Jo_sé Luis PASTOR, Miguel CANO, Roberto
TOMAS, Antonio ABELLAN
Identification of the optimal time series machine learning algo-
rithm for the prediction of the ground subsidence with TBM ma-
chine data
Myung-Kyu SONG, Hyun-Koo LEE, Jae-Kyum LEE, Sean Seungwon
LEE
Deep learning-aided prediction of peak shear strength of rock
fractures
Jinfan CHEN, Zhihong ZHAO, Xingguang ZHAO
£ Deep Learning based Automatic Fracture Identification in CT Im-
3 5 ages of Rock
une Chuyen Ngoc PHAM, Li ZHUANG, Sun YEOM, Hyu-Soung SHIN
F yen Ng Y g
w o
E E Global Unstructured Digital Image Correlation for determining
5 a strains around circular opening
Q9 Tushar BHANDAR), Debasis DEB, Chamanth Sai Reddy VEMU-
8 LAPATI

Intelligent risk management for TBM hard rock tunnelling based
on Knowledge

Graph Haojun PANG, Fei JIA, Yingcai HOU, Feipeng HUANG, Yadong
XUE

Towards the development of a harmonized inventory database for
decision support: automatized information extraction

Alla SAPRONOVA, Paul Johannes UNTERLASS, Vaibhav SHRINGI,
Thomas MARCHER

Comparison of an underground rock face 3D modeling perfor-
mance: SfM-MVS with optimum photographing settings and Li-
DAR technology

Junsu LEEM, Jineon KIM, Jiwon CHOI, Jae-Joon SONG

COFFEE BREAK

DIGITALIZATION & AUTOMATISATION (T05)

Chair: Thomas MARCHER, Helmut WANNENMACHER
Room: Doppler Hall (4th upper floor)

Concept for Tunnel Information Modelling based work-preview
and documentation during construction at Tunnel

O430PM: pneath Hans EXENBERGER, Ines MASSIMO-KAISER, Hannah
SALZGEBER, Peter KOMPOLSCHEK, Frédéric HEIL, Matthias FLORA
Application of hybrid machine learning based quality control in
0Ll daily site management
4o pm. Alexander ZOHRER, Vincent WINTER, Anika TERBUCH, Paul
O'LEARY, Negin KHALILI-MOTLAGH-KASMAEI
Automatic Fracture Extraction in Laboratory Rock Sample using
05:00 p.m. Deep Learning method
Jian LIU, Aohui OUYANG, Omar ALDAJANI, Zili LI, Herbert EINSTEIN
Integration of Point Cloud Data for Numerical Simulations Using
0515 b NURBS Surfaces
P Andreas-Nizar GRANITZER, Franz TSCHUCHNIGG, Wolfgang SUM-
MERER
MWD data analysis for optimization of tunnel excavatio
05:30 o.m Alla SAPRONOVA, Kazuo SAKAI, Shuntaro MIYANAGA, Paul Jo-
=opm. hannes UNTERLASS, Abdallah Ahmed Fouad Elsayed SOLIMAN,
Thomas MARCHER
Generation of a Discrete Fracture Network from digital disconti-
D nuity data captured using the 3D Axis Mapping method
aepm Josephine MORGENROTH, Jim HAZZARD, Shelby YEE, Davide
ELMO
An example of calibrating physical parameters in a constitutive
model based on machine learning framework
Yupeng CAQ, Weiren LIN, Feng ZHANG
A machine learning model to estimate in-situ rock strength from
borehole geophysical logs
Zizhuo XIANG, Zexin YU, Joung OH, Guangyao SI, Ismet CANBULAT
Comparative Analysis of CAl Estimation using Symbolic Regres-
sion and Machine Learning Approaches
Tae Young KO, Ju-Pyo HONG
Virtual learning environments for rock engineering education and
training - a guideline for development, examples, and lessons
learned
Mateusz JANISZEWSKI, Lauri UOTINEN, Masoud TORKAN, Mikael
: RINNE
z &
% 0 Study on comparing current software for parametric modelling in
0 Tunnel Information Modelling
20 Hannah SALZGEBER, Larissa SCHNEIDERBAUER, Kathrin GLAB,
© E  Matthias FLORA
(=]
g 3 From prognosis Ground Model to Tender Model and Tunnel Con-
o

struction Framework Plan with Tunnel Information Modelling
Ines MASSIMO-KAISER, Hans EXENBERGER, Hannah SALZGEBER,
Hannah WERKGARNER, Richard LOIDL, Matthias FLORA

Feature Sampling and Balancing for Detecting Rock Bolts from the
LiDAR Point Clouds

Sarp SAYDAM, Chengpei XU, Binghao LI, Birgul TOPAL, Serkan SAY-
DAM

Digitalization and creep modelling for trinocular-cavern based
metro statio
Amanda HUANG, Frank LI, Tong Joo SIA, Qianbing ZHANG

Using webcam to visually observe the mechanical behaviors of
Shirahama sandstone under triaxial compression

Daisuke ASAHINA, Takato TAKEMURA, Takahisa ENDO, Yu
TSUKURIMICHI, Yu AOJI
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