


VOLCANIC ROCKS AND SOILS



http://taylorandfrancis.com


PROCEEDINGS OF THE INTERNATIONAL WORKSHOP ON VOLCANIC ROCKS AND SOILS
LACCO AMENO, ISCHIA ISLAND, ITALY, 24–25 SEPTEMBER 2016

Volcanic Rocks and Soils

Editors

Tatiana Rotonda
Sapienza University of Rome, Rome, Italy

Manuela Cecconi
University of Perugia, Perugia, Italy

Francesco Silvestri
University of Napoli Federico II, Naples, Italy

Paolo Tommasi
CNR, Institute for Environmental Geology and Geo-Engineering, Rome, Italy



Organized by Under the auspices of

Cover photo: (front) Erosional forms in the Pizzi Bianchi tuffs, Ischia Island (courtesy of www.prontoischia.it)
(back) Cliff on the left bank of the Cava Scura canyon (Pizzi Bianchi tuffs), Ischia Island (by Paolo Tommasi)

CRC Press/Balkema is an imprint of the Taylor & Francis Group, an informa business

© 2016 Taylor & Francis Group, London, UK

Typeset by MPS Limited, Chennai, India
Printed and bound in Great Britain by CPI Group (UK) Ltd, Croydon, CR0 4YY

All rights reserved. No part of this publication or the information contained herein may be
reproduced, stored in a retrieval system, or transmitted in any form or by any means,
electronic, mechanical, by photocopying, recording or otherwise, without written prior
permission from the publishers.

Although all care is taken to ensure integrity and the quality of this publication and the
information herein, no responsibility is assumed by the publishers nor the author for any
damage to the property or persons as a result of operation or use of this publication
and/or the information contained herein.

Published by: CRC Press/Balkema
P.O. Box 11320, 2301 EH Leiden, The Netherlands
e-mail: Pub.NL@taylorandfrancis.com
www.crcpress.com – www.taylorandfrancis.com

ISBN: 978-1-138-02886-9 (Hbk)
ISBN: 978-1-315-64791-3 (eBook PDF)

http://www.prontoischia.it
mailto:Pub.NL@taylorandfrancis.com
http://www.crcpress.com
http://www.taylorandfrancis.com


Volcanic Rocks and Soils – Rotonda et al. (eds)
© 2016 Taylor & Francis Group, London, ISBN 978-1-138-02886-9

Table of contents

Preface IX
Committees XI

Keynote Lectures

Sensitive pyroclastic-derived halloysitic soils in northern New Zealand: Interplay of
microstructure, minerals, and geomechanics 3
V.G. Moon, D.J. Lowe, M.J. Cunningham, J.B. Wyatt, W.P. de Lange, G.J. Churchman,
T. Mörz, S. Kreiter, M.O. Kluger & M.E. Jorat

Mechanical behavior of volcanic rocks 23
Á. Perucho

From micro to macro: An investigation of the geomechanical behaviour of pumice sand 45
R.P. Orense & M.J. Pender

Climatic effects on pore-water pressure, deformation and stress mobilization of a vegetated
volcanic soil slope in Hong Kong 63
C.W.W. Ng & A.K. Leung

Unstable geotechnical problems of columnar jointed rock mass and volcanic tuff soil induced
by underground excavation: A case study in the Baihetan hydropower station, China 83
Q. Jiang, X.T. Feng, S.F. Pei, X.Q. Duan, Q.X. Fan & Y.L. Fan

Session 1: Structural features of volcanic materials

A micro- and macro-scale investigation of the geotechnical properties of a pyroclastic flow
deposit of the Colli Albani 95
M. Cecconi, M. Scarapazzi & G.M.B. Viggiani

New geotechnical classification proposed for low density pyroclastic rocks 97
M. Conde, A. Serrano & Á. Perucho

Alteration of volcanic rocks on the geothermal fields of Kuril-Kamchatka arc 99
J.V. Frolova

Hydrothermally altered rocks as a field of dangerous slope processes (the Geysers Valley,
Kamchatka peninsula, Russia) 101
I.P. Gvozdeva & O.V. Zerkal

Effects of compaction conditions on undrained strength and arrangements of soil particles
for Shikotsu volcanic soil 103
S. Yokohama

Session 2: Mechanical behaviour of volcanic rocks

Microstructural features and strength properties of weak pyroclastic rocks from Central Italy 107
M. Cecconi, T. Rotonda, L. Verrucci, P. Tommasi & G.M.B. Viggiani

Compressibility of geothermal reservoir rocks from the Wairakei–Tauhara fields with insights
gained from geotechnical laboratory testing and scanning electron microscope imaging 109
M.J. Pender & B.Y. Lynne

V



Geomechanical characterization of different lithofacies of the Cuitzeo ignimbrites 111
A. Pola, J.L. Macías, G.B. Crosta, N. Fusi & J. Martínez-Martínez

Triaxial and shear box tests on a pyroclastic soft rock 113
A. Scotto di Santolo, F. Ciardulli & F. Silvestri

Failure criterion for low density pyroclasts 115
A. Serrano, Á. Perucho & M. Conde

Relationship between the isotropic collapse pressure and the uniaxial compressive strength,
and depth of collapse, both derived from a new failure criterion for low density pyroclasts 117
A. Serrano, Á. Perucho & M. Conde

Correlation between the isotropic collapse pressure and the unit weight for low density pyroclasts 119
A. Serrano, Á. Perucho & M. Conde

Underground caverns in volcanic rocks: Geological aspects and associated geotechnical
behaviour of pyroclastic rocks 121
P. Vaskou & N. Gatelier

Session 3: Mechanical behaviour of volcanic soils

One-dimensional compression of volcanic ash of Mount Etna 125
V. Bandini, G. Biondi, E. Cascone & G. Di Filippo

Geotechnical characterization of Mount Etna ash for its reuse preserving human health 127
G. Banna, P. Capilleri, M.R. Massimino & E. Motta

Geotechnical issues concerning the material removal and reuse of pyroclastic soils 129
G. Caprioni, F. Garbin, M. Scarapazzi, F. Tropeano, G. Bufacchi, M. Fabbri,
Q. Napoleoni & A. Rignanese

VS measurements in volcanic urban areas from ambient noise Rayleigh waves 131
M.R. Costanzo, R. Mandara, R. Strollo, C. Nunziata, F. Vaccari & G.F. Panza

Collapse-upon-wetting behaviour of a volcanic soil 133
E. Crisci, A. Ferrari & G. Urciuoli

Experimental investigation and constitutive modelling for an unsaturated pyroclastic soil 135
S. Cuomo, M. Moscariello, V. Foresta, D. Manzanal & M. Pastor

Shear strength of a pyroclastic soil measured in different testing devices 137
S. Cuomo, V. Foresta & M. Moscariello

Experimental study on the shear moduli of volcanic soil with various fines content on
equivalent granular void ratio 139
T. Hyodo

A laboratory investigation on the cyclic liquefaction resistance of pyroclastic soils 141
V. Licata, A. d’Onofrio, F. Silvestri, L. Olivares & V. Bandini

Experimental evaluation of liquefaction resistance for volcanic coarse-grained soil in
cold region using temperature- and/or moisture-controlled triaxial apparatus 143
S. Matsumura & S. Miura

One-dimensional consolidation of unsaturated pyroclastic soils: Theoretical analysis and
experimental results 145
F. Parisi, V. Foresta & S. Ferlisi

A new rheometer for mud and debris flow 147
A.M. Pellegrino, A. Scotto di Santolo & A. Evangelista

Hydraulic characterization of an unsaturated pyroclastic slope by in situ measurements 149
M. Pirone, R. Papa, M.V. Nicotera & G. Urciuoli

The behaviour of Hong Kong volcanic saprolites in one-dimensional compression 151
I. Rocchi, I.A. Okewale & M.R. Coop

VI



Microstructure insights in mechanical improvement of a lime-stabilised pyroclastic soil 153
G. Russo, E. Vitale, M. Cecconi, V. Pane, D. Deneele, C. Cambi & G. Guidobaldi

Dynamics of volcanic sand through resonant column and cyclic triaxial tests 155
A. Tsinaris, A. Anastasiadis, K. Pitilakis & K. Senetakis

Session 4: Geotechnical aspects of natural hazards

Geological evolution of the Ischia volcanic complex (Naples Bay, Tyrrhenian sea) based on
submarine seismic reflection profiles 159
G. Aiello & E. Marsella

Investigation on the hydraulic hysteresis of a pyroclastic deposit 161
L. Comegna, E. Damiano, R. Greco, A. Guida, L. Olivares & L. Picarelli

An investigation of infiltration and deformation processes in layered small-scale slopes
in pyroclastic soils 163
E. Damiano, R. Greco, A. Guida, L. Olivares & L. Picarelli

Rainfall-induced slope instabilities in pyroclastic soils: The case study of Mount Albino
(Campania region, southern Italy) 165
G. De Chiara, S. Ferlisi, L. Cascini & F. Matano

Geotechnical characterization and seismic slope stability of rock slopes in the Port Hills during
the New Zealand 2011 Canterbury Earthquakes 167
F.N. Della Pasqua, C.I. Massey & M.J. McSaveney

High-resolution geological model of the gravitational deformation affecting the western
slope of Mt. Epomeo (Ischia) 169
M. Della Seta, C. Esposito, G.M. Marmoni, S. Martino, C. Perinelli, A. Paciello & G. Sottili

Geo-engineering contributions to improve volcanic rock and soil slopes stabilization 171
C. Dinis da Gama

Wave erosion mechanism of volcanic embankment subjected to cyclic loadings 173
S. Kawamura & S. Miura

Earthquake-induced flow-type slope failures in volcanic sandy soils and tentative
evaluation of the fluidization properties of soils 175
M. Kazama, T. Kawai, J. Kim, M. Takagi, T. Morita & T. Unno

Rock fall instabilities and safety of visitors in the historic rock cut monastery of Vardzia (Georgia) 177
C. Margottini, D. Spizzichino, G.B. Crosta, P. Frattini, P. Mazzanti,
G. Scarascia Mugnozza & L. Beninati

Integration of geotechnical modeling and remote sensing data to analyze the evolution of
an active volcanic area: The case of the New South East Crater (Mount Etna) 179
M. Martino, S. Scifoni, Q. Napoleoni, P.J.V. D’Aranno, M. Marsella & M. Coltelli

New mapping techniques on coastal volcanic rock platforms using UAV LiDAR surveys in
Pico Island, Azores (Portugal) 181
A. Pires, H.I. Chaminé, J.C. Nunes, P.A. Borges, A. Garcia, E. Sarmento, M. Antunes,
F. Salvado & F. Rocha

Cyclical suction characteristics in unsaturated slopes 183
M. Pirone & G. Urciuoli

Session 5: Geotechnical problems of engineering structures

The application of grouting technique to volcanic rocks and soils, to solve two difficult
tunnelling problems 187
V. Manassero & G. Di Salvo

Study on volcanic sediment embankment collapse in the 2011 Earthquake off the Pacific Coast
of Tohoku 189
S. Ohtsuka, K. Isobe, Y. Koishi & S. Endou

VII



Numerical analysis of effects of water leakage with loss of fines on concrete tunnel lining 191
G. Ren, C.Q. Li & Y.Q. Tan

Excavations in the Neapolitan Subsoil: The experience of the Toledo Station service tunnel 193
G. Russo, S. Autuori, F. Cavuoto, A. Corbo & V. Manassero

Partial reactivation of a DGSD of ignimbrite and tuff in an alpine glacial valley in Northern Italy 195
L. Simeoni, F. Ronchetti, A. Corsini & L. Mongiovì

Vertical bearing mechanism of pile foundation in volcanic ash soil 197
K. Tomisawa, T. Yamanishi, S. Nishimoto & S. Miura

Author index 199

VIII


