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Journal, Vol. 103, No. 1, pp. 113-122.
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International Symposium on Rock Mechanics and Geoenvironment in Mining and Allied Industries,
RGMA-09
12-14 February 2009, Varanasi, India

Organized by:
CENTRE OF ADVANCED STUDY DEPARTMENT OF MINING ENGINEERING, INSTITUTE OF
TECHNOLOGY, BANARAS HINDU UNIVERSITY, VARANASI 221005, INDIA

Web: www.itbhu.ac.in/min/conferences/rgma

SYMPOSIUM THEMES:

ROCK MECHANICS GEO-ENVIRONMENT

Laboratory and in-situ investigations Prediction and Management of Ground Vibrations,
Mechanics of Rock Breakage Flyrocks and

Rock Fragmentation: tools and techniques, options of Airblasts

analysis Subsidence- prediction and mitigation of its impacts
Mechanics of structures in and on rocks Impact of mining/ rock excavations on ground water
Rock-reinforcements and Stabilizations of structures and air

Modelling and Analysis of Rock Mass Behavior Coal Bed and Coal Mine Methane drainage
Underground Space Applications Slope stability and land slides

Mechanics of Extreme workings Geo-hazards

1T-enabled Rock Mechanics: Scope of Augmented Reclamation and closure of mines

Reality, Virtual 1T-enabled Geo-environment

Reality, Artificial Intelligence, Fuzzy and Artificial
Neural Networks

Third International Conference on New Development in Rock Mechanics and Engineering & Sanya Forum
for the Plan of City and City Construction
24-26 May 2009, Sanya, P.R. China

Web: www.ndrm?2008.cn
Email: linym1234@yahoo.com.cn

Rapid Excavation and Tunneling Conference (RETC Conference)
14 - 17 June 2009 - SME, Society for Mining, Metallurgy and Exploration - Las Vegas (USA)

SME

Att: Tara Davis Fax: +1-303 973 3845
8307 Shaffer Parkway

Littleton, Colorado Web: www.retc.org
80127 USA




Francais / o [TIFICD Deutsch / e[l N E English / ¢ CIITED @,
Béton projeté Spritzbeton oS5 fodedly oy Sprayed concrete / Shotcrete \
Voie humide Nassspritzverfahren [Tl 5 (LS il Wet (mix) process v
Haut débit (alimentation) Dichtstrom (-férderung) Ll Clego Dense flow (conveying) v
Faible débit (alimentation) Dunnstrom (-férderung) 33, ligo Thin flow (conveying) £
Voie séche Trockenspritzverfahren s (LY anl Dry (mix) process 5
Meélange prét a I’emploi en Werksgemischte Spritzmisc- & IS ot bglie o Factory blended mix ,
centrale hung
Mélange a sec sur site Ortsgemischte Spritzmischung ol S S5 byl Site batched dry mix v
Machine a projeter Spritzmaschine oansl oS Spraying machine A
Pompe a béton (Beton-) Pumpe (52) oo (Concrete) pump q
Trémie Schurre (Einfilltrichter) i Hopper V.
Pompe / Flexible (Pump- / Férder-) Schlauch / agb oyt JUan) Sl 5y Pumping / conveying hose / N
d’alimentation / Tuyau Rohr pipe
Manchon d’assemblage / Ac- Kupplung Sl g Coupling .
couplement
Lance (Spritz-) Diise (U3 iledl Nozzle Vv
Projeteur Disenfihrer (U3 wledl samte Nozzleman I
Projection manuelle Manuelles Spritzen s by bl o Hand spraying V8
Projection mécanique Maschinelles Spritzen 05elSa ol oyt Mechanized spraying \$
Servant Manipulator EXTAPRN Manipulator ™
Fixation de la lance Lanzenbefestigung ledl gola a3k Lance-mounting VA
Bras Ausleger (-arm) (53 32 Boom (arm) V4
Télécommande Fernbedienung ool 51 s Remote control Y.
Robot de projection Spritzroboter (Einsatz eines ~) JSoss eazly ol Robot (robotic) spraying "
Paroi Auftragsflache E Rock face vy
Intrados Uberkopf-Auftragsflache JY . Overhead face vy
Paroi verticale Vertikale Auftragsflache osas ehaus Vertical face e
Couche / Couche primaire (Spritz-) Lage / Lagenaufbau AR EPRIIRY Layer / layer build-up Yo
Rebond Ruckprall ERCIIN Rebound s
Substratum Untergrund o &Y Substrate ™
Pré mouillé Vornéssen S s (35 s Pre-wetting YA

Y




Yo

Nederlands / gad»

Italiano / W

Portugues / Jus

Espaniol / Lt

[Tpp!
spuitbeton Calcestruzzo proiettato concreto projetado hormigén lanzado 1
natte methode Processo per via umida Via mida Via Himeda 2
Flusso compatto Fluido denso Fluido denso 3
Flusso rado Fluido leve Fuido leve 4
droge methode Processo per via secca Via seca Via seca 5
6

Miscela preconfezionata

Concreto usinado

hormigén premezclado

op het werk gemengd spuitbet-

Miscela secca confezionata

Mistura via seca in situ

Mezcla via seca en sitio

onmengsel in sito 7
spuitmachine Macchina di proiezione Maquina de projetado Magquina de lanzado 8
betonpomp Pompa per il calcestruzzo Bomba de concreto Bomba de hormigén 9
kubel Tramoggia Armadura Armado 10
(pomp) buis Pompaggio / Tubo di trasporto | Tubo de transporte / bom- Tubo de transporte / bombeo/

/ Tubo beamento / Tubo Tubo 1
koppeling Innesto Acoplador Acoplador 12
spuitmond Lancia Mangueira Manguera 13
spuiter Lancista Mangoteiro Lanzador 14
handmatig spuiten Proiezione manuale Projetado manual Lanzado manual 15
machinaal spuiten Proiezione meccanizzata Projetado mecanizado Lanzado mecanizado 16
manipulator Manipolatore Operério Manipulador 17

Supporto della lancia suporte para lanzado soporte para lanzado 18
arm van de betonpomp Braccio Braco Brazo 19
afstandsbediening Controllo a distanza controle remoto control remoto 20
toepassing van een spuitrobot Proiezione automatica Concreto projetado com robd Hormigén lanzado con robot 21
spuitoppervlakte Parete rocciosa superficie rochosa Superfice rocosa 22

Fronte di scavo face superior cara superior 23
vertikale spuitoppervlakte Parete verticale face lateral cara lateral 24
laagopbouw Stratificata face lateral acabada capa lateral acabada 25
?terugval Sfrido rebote rebote 26
ondergrond Substrato substrato substrato 27
voorbevochtigen Pre-umidificazione [ [ 28
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Francais / o [TIFICD Deutsch / e[l T English / ¢ CIITED @,
Amélioration de I’état de Oberflachenverbesserung b g5t Surface improvement “
surface
Angle de projection / de la Spritz- / Diisenwinkel Lad ) sl s Spraying / nozzle angle
lance St "
Effet de masque (Spritz-) Schatteneffekt alo I Shadow effect )
Cavités Hohlraume ol yis Cavities vy
Défauts Fehlstellen oy s Voids vy
Coffrage Schalung o Formwork vE
Plan de travail Lehrgeriist s s Falsework '
Echafaudage Gerlst G ) Scaffolding v
Poutrelle treilis Fachwerk- / Gittertrager Senin sla s Lattice girders vy
Profilé métallique Stahltrager w5l slets Steel ribs YA
Plaque d’ancrage Anker (-platten) &l Slios Anchor (plates) v
Boulons d’ancrage Gebirgsanker i g Rock bolts .
Composition Mischungsrezeptur / -zusam- S 5 15 b Mix design / composition 0

mensetzung
Ciment Zement olas Cement £y
Liant Bindemittel ouilos Binder v
Eau de gachage Zugabewasser Lokl Mixing water ff
Rapport Eau/Ciment Wasser-Zementwert ol 4 o o Water-cement ratio £
Rapport Eau/Liant Wasser-Bindemittelwert ouilns 4 0T G Water-binder ratio s
Pate ciment Zementleim o o Cement paste £y
Courbe granulométrique Zuschlag . Ll S Aggregate (grading)

(Kornzusammensetzung) B ™
Béton frais Frischbeton o ok Fresh concrete £
Gécher Dosieren / Beschicken 0,5 gl 5 ailary Batching -
Consistence Konsistenz () LB s, Consistency "
Manceuvrabilité Verarbeitbarkeit ol IS Eolls Workability oY
Affaissement Setzmal s, 5 ceodl Slump o
Ouvrabilité / capacité fluviale FlieRen / FlieRfahigkeit ol Flow of
Teneur en air Luftgehalt lso ke Air content 80
Période latente offene Zeit o3l e Open time I
Temps de prise Erstarrungszeit oS oo Setting time %
Ressuage / ségrégation de I’eau | Bluten e o 0 | i ladl T Bleeding SA
Retrait plastique (Plastisches) Schwinden (Gye) 2L (Plastic) shrinkage I
Adjuvants / Rajouts Zusatzmittel 9538l olse Admixtures 5.
Accélérateur de prise Beschleuniger VIS Accelerator P
Exempt d’alcalin alkalifrei - RN alkali-free - sy
alcalin - alkalihaltig - b8 Slga 55l alkali-containing - sy

A4
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Nederlands / gads Italiano / ;W Portugues/ Jus Espaniol / Lt [Tl
oppervlakteverbetering Risanamento della superficie Melhoria da superficie Mejoria de la superficie 29
spuithoek Angolo di proiezione / de la Angulo de projecéo Angulo de proyeccion

lancia 30
spuitschaduw Effetto ombra Efeito sombra Efecto sombra 31
holtes Cavita Cavidades Cavidades 32
imperfecties holtes Vuoti espaco vazio Huecos 33
bekisting Cassaforma Férma Encofrado 34
steiger Ponteggio Forma falsa Encofrado falso 35
steiger Impalcatura Andaime Andamio 36
vakwerk Travatura a traliccio [ (m 37
staalribben Centina di acciaio Arcos metélicos Arcos metélicos 38
ankerplaten Piastra di ancoraggio Placas de ancoragem Placas de anclajes 39
rotsanker Bulloni da roccia Ancoragem para rocha Anclajes para roca 40
mengselsamenstelling Composizione della miscela Traco / Composigdo Disefio de la mezcla / Com-
posicion 4l
cement Cemento Cimento Cemento 42
bindmiddel Legante aglomerante aglomerante 43
water Acqua d'impasto Agua da mistura Agua de la mezcla 44
water-cement factor Rapporto Acqua-Cemento Relacédo 4gua cimento Relacién agua cemento 45
water-bindmiddel factor Rapporto Acqua-Legante Relacdo 4gua argamassa Ralaci6n agua pegante 46
cement pasta Legante di cemento Pasta cimenticia Pasta cementicia 47
toeslagmateriaal korrelsamen- | Aggregato Agregados Agregados
stelling 48
specie Calcestruzzo fresco Concreto Fresco hormigén fresco 49
doseren Dosatura Dosagem Dosificiacion 50
consistentie Consistenza Consisténcia Consistencia 51
verwerkbaarheid Lavorabilita Trabalhabilidade Trabajabilidad 52
zetmaat Assestamento Assentamento / Slump Asentamiento / Revenimiento 53
vloeien vloeimaat Flusso Fluxo Flujo 54
luchtgehalte Contenuto di aria Teor de ar Contenido de aire 55
dormante periode Tempo di apertura Tempo de abertura Tiempo de apertura 56
zettingstijd Tempo di presa Tempo de ajuste Tiempo de puesta en marcha 57
bleeding Essudazione Exudacéo Exudacion 58
plastische krimp Ritiro plastico Retragdo (plastica) Contraccion (plastica) 59
toevoegingen, hulpstoffen Miscele Misturas Mezclas 60
versneller Acceleratore Acelerante Acelerante 61
alkali vrij Alkali-Free Libre de Alcalis Libre de Alkalis 62
alkali bevattend Contenuto di alkali Teor de élcalis contenido de alkalis 63
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Frangais / o [TIHICD Deutsch / ¢ N English / ¢ [IIE @,
Fluidifiant - réducteur d’eau Verfliissiger o osals g3 Water reducer sf
(Super) plastifiant (Super-) FlieBmittel 0aisS s, s (Super-) Plasticizer 0
Stabilisateur Stabilisierer oS et Stabilizer 55
Systéme de contrdle de System zur Hydratationskon- o a5l ousS [ S Hydration controller (system)
I’hydratation trolle } B e Y
Retardateur Verzogerer osiiS 5 wiS Retarder SA
Agent de cohésion Zusatzmittel zur Verbesserung Fols Kb eaiiS (5T slr sog Thixotropic admixture / sag- "

des Zusammenhaltes ging prevention admixture

Agent de rétention Verbundverbesserer Stz oaims Lol Bond improver v.
Agent de structure Betonverbesserer / -veredler o oS g Concrete improver Vi
Doseur Dosiereinheit (-gerat) gy 0 Dosing unit vy
Additifs Zusatzstoffe g Additives / Additions vy
Centre volante Flugasche S ey Fly ash Ve
Laitier de haut fourneau Hochofenschlacke PSRN PR Blast furnace slag va
Fumée de silice Mikerosilica / Silicastaub el 4 Microsilica / Silica fume v
Pigments Pigmente RS Pigments vy
Cure Nachbehandlung ool s Curing / After treatment YA
Produits de cure Nachbehandlungsmittel 0diysl Joe Curing agents va
Béton durci Erhérteter Beton oah s 5 Hardened concrete A
Densité Dichte s> Density AY
Durabilité Dauerhaftigkeit elss Durability AY
Permeéabilité Durchlassigkeit Sy Soi Permeability AF
Porosité Porositat Jilss Porosity AD
Absorption d’eau Wasseraufnahme ol e Water absorption AS
(Résistance au) Raccordement | Verbund (-festigkeit) (Cenglis) Fir Bond (strength) AY
Résistance au gel Frostwiderstand 585 g Censlie Frost resistance A
Résistance au gel/dégel Frost-/Tauwiderstand & osd 1555 anglie Freeze/thaw resistance A4
Teneur en chlorure Chloridgehalt a5 st Chloride content q.
Teneur en alcali Alkaligehalt Ll s Alkali content Q)
Carbonatation Karbonatisierung o 6lyS Carbonation ay
Retrait Schwinden oLl Shrinkage ¥
Gonflement (=Quellen) Kriechen i Creep Q¥
Classe de résistance Festigkeitsklasse iaglie LS Strength class a0
Résistance a la compression Druckfestigkeit L5 Cnglic Compressive strength a5
Résistance a la flexion-traction | Biegezugfestigkeit e Caaglie Flexural strength Qv
Résistance résiduelle post fis- Nachriss (-biegezug-) festigkeit oilesily Caglia Residual strength "
suration

Ténacité / Ductilité Zahigkeit / Duktilitat Gy U5  plSnid Toughness / Ductility aq
Capacité de reprise d’efforts Energieabsorption (-sfahigkeit) @5l i b b Energy absorption (capacity) \.

YA
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Nederlands / guda Italiano / Lt Portugues / Jus Esparniol / st CTpp!
waterreduceerder Riduttore di acqua Redutor de 4gua reductor de agua 64
super plastificeerder (Super) fluidificante superplastificante Super (plastificante) 65
stabilisator Stabilizzatore Estabilizador Estabilizador 66
systeem voor Sistema di controllo Sistema de controle de hidrata- | (Sistema de) control de hi- 67
hydratatiecontrole dell'idratazione céo dratacion
vertrager Ritardante Retardador Retardante 68
tixotropische hulpstof Miscela tixotropica Aditivo trixotropico Adictivo trixotropico 69
hechtingsverbeteraar Miglioratore di presa melhora do traco Mejora de la mezcla 70
betonverbeteraar Miglioratore del calcestruzzo melhora do concreto Mejora del hormigén 71
doseereenheid Unita di dosaggio Unidade de Dosagem Unidad de dosificacion 72
additieven vulstoffen Additivi / Aggiunte Aditivos / Adicdes Adictivos/ Adiciones 73
vliegas Ceneri volanti (I [ 74
hoogovenslak Loppa di alto forno (Im I 75
micro silica Fumi di silice Microsilica Microsilice 76
pigmenten Pigmenti Pigmentos Pigmentos 77
nabehandeling Stagionatura Cura Curado 78
nabehandelingsmiddel Agenti di stagionatura Agentes de cura Agentes de curado 79
verhard beton Calcestruzzo indurito Concreto endurecido Hormigén endurecido 81
dichtheid Densita Densidade Densidad 82
duurzaamheid Durabilita Durabilidade Durabilidad 83
permeabiliteit Permeabilita Permeabilidade Permeabilidad 84
porositeit Porosita Porosidade Porosidad 85
water absorptie Assorbimento di acqua Absorcéo de dgua Absorcion de agua 86
aanhechtsterkte Coesione Coeséo cohesién 87
vorstbestandheid Resistenza al gelo Resisténcia ao congelamento Resitencia al congelamiento 88
vorst/dooi bestandheid Resistenza al gelo / disgelo Resisténcia gelo / degelo Resitencia al congelamiento/ 89

descongelamiento
chloride gehalte Contenuto di cloruri Teor de cloreto Contenido de cloruro 90
alkali gehalte Contenuto di alkali Teor de élcali Contenido de alcali 91
carbonatatie Carbonatazione Carbonatagdo Conbonatacion 92
krimp Ritiro Retragdo Contraccion 93
kruip Scorrimento viscoso (D [ 94
sterkteklasse Classe di resistenza Classe de esforgo Clase de esfuerzo 95
druksterkte Resistenza a compressione Esforgo a compresséo Esfuerzo a compresion 926
buigtreksterkte Resistenza a flessione Esforgo a flexdo Esfuerzo a flexion 97
reststerkte Resistenza residua Esforgo residual Esfuerzo residual 98
ductiliteit Tenacita / Duttilita Tenacidade / Ductilidade Tenacidad / Ductilidad 99
energieabsorptie Assorbimento di energia Energia Absorvida Energia Absorbida 100
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Résistance au jeune age Frihfestigkeit gl Cenglia Early (age) strength Vo
Module d”Young Elastizitatsmodul ¥l Jpoe Modulus of elasticity Voy
Résistance aux chocs Schlagfestigkeit oy gl o Cenglia Impact resistance Vv
Résistance a I’arrachement Ausziehfestigkeit s Jeo oS g Caoglie Pullout strength Vof
Résistance a la fatigue Ermudungsfestigkeit K Ceoglie Fatigue strength VoD
Résistance au fendage Spaltzugfestigkeit SIS S Cenglie Splitting (tensile) strength Vo
Résistance au feu Brandwiderstand i ST g 0 Canglie Fire resistance Vv
Ferrailage / Armature Bewehrung ol Reinforcement VoA
Barres d’armature (Bewehrungs-) Stabe le)] Rebars V.4
Treillis soudés (Geschweilte Draht-) Matten oas gz e | (goVsd aSs (Welded wire) Mesh -
Béton projeté renforcé avec Faserverstarkter Spritzbeton G 4y e gebas o3 o Fibre reinforced sprayed con-
des fibres (oS35 crete (shotcrete) "
Fibres d’acier Stahlfasern s¥sh LI Steel fibres Ny
Fibres synthétiques / polymeres | Synthetische Fasern / Polymer- e sian | (6 yorlsy S _ _

fasern Synthetic / polymer fibres Y
Teneur en fibres Fasergehalt Sl glyione Fibre content e
Méthode d’essai Prifmethode iales be, Test method o
Eprouvette Prifkorper ales] gl Specimen s
Echantillon Probe Gy Sample Ny
Coffrage Schalung 6 Mould YA
Prisme Balken 5 Beam N4
Flexion Biegung S o5 1 e Bending VY.
Chargement 3 points Drittelspunktbelastung &l Ak 4w 655 L Third point loading 'y
Portée Spannweite s Span \yy
Courbe efforts-déformations Last-Durchbiegungskurve Sl i Load-deflection curve \ry
Carotte (Bohr-) Kern i ojie (Drill) core \YE
Poingonnement Durchstanzen 955 g Punching Yo
Plaque / Dallette Platte aio [ i Panel / plate Vs
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Nederlands / suds Italiano / ;W Portugues/ Jus Espaniol / Lt [Tl
aanvangssterkte Resistenza a breve termine Primeiras Idades Edad temprana 101
E-modulus, elasticiteitsmodulus | Modulo di elasticita Médulo de Elasticidade Modulo de elastico 102
weerstand tegen impact Resistenza all'impatto Resisténcia ao Impacto Resitencia al impacto 103
uittreksterkte Resistenza allo sfilamento Esforgo de Arrancamento Esfuerzo de arrancamiento 104
vermoeiingssterkte Resistenza a fatica Esforgo a fadiga Esfuerzo de fatiga 105
splijttreksterkte Resistenza a trazione per Ensaio de tragdo Ensayo de traccion 106

splitting
brandwerendheid Resistenza al fuoco Resisténcia ao fogo Resistencia al fuego 107
wapening Rinforzo Reforco Refuerzo 108
wapeningsstaven Barre Barras Barras 109
wapeningsnet Rete elettrosaldata Tela soldada Malla electrosoldada 110
vezelversterkt spuitbeton Calcestruzzo proiettato fibrorin- | concreto projetado com fibras hormigén lanzado fibrore- 1
forzato forzado

staalvezels Fibre di acciaio Fibras metalicas Fibras metélicas 112
synthetische vezels / poly- Fibre sintetiche / polimeriche Fibras sintéticas Fibras sintéticas / poliméricas 13
meervezels

vezelgehalte Contenuto di fibre Teor de fibras Contenido de fibras 114
testmethode Metodo di prova Método de ensaio Metodo de ensayo 115
proefstuk Provino Amostra Especimen 116
monster Campione Amostra Muestra 117
mal, bekisting Stampo Molde Molde 118
balk Travetto Viga Viga 119
buiging Flessione Flexdo Flexion 120
driepuntsbelasting Carico al terzo punto Carga ao tercio médio Carga al tercio 121
overspanning Luce (distanza tra gli appoggi) | véo luz 122
last-vervormingscurve Curva Carico - Spostamento Curva carga deflexéo Curva carga deflexién 123
boorkern Carota Ntcleo (entalhado) Ndcleo (entallado) 124
pons Punzonamento Puncéo Puncién 125
plaat Piastra Placa Panel 126
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"Aurtificial neural network analysis of Sao Paulo subway tunnel settlement data"
Authors: Qusidio J. Santos Jr., Tarcisio B. Celeshtino

In: Tunnelling and Underground Space Technology, Volume 23, Issue 5, September 2008, pp 481-491.
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"Numerical study on failure mechanism of tunnel in jointed rock mass"
Authors: P. Jia, C.A. Tang

In: Tunnelling and Underground Space Technology, Volume 23, Issue 5, September 2008, pp 500-507.
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"Theoretical and experimental study of external water pressure on tunnel lining in controlled drainage
under high water level"

Authors: Xiuying Wang, Zhongsheng Tan, Mengshu Wang, Mi Zhang, Huangfu Ming
In: Tunnelling and Underground Space Technology, Volume 23, Issue 5, September 2008, pp 552-560.
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“Lining design for the district heating tunnel in Copenhagen with steel fiber reinforced concrete
segments”

Authors: Thomas Kasper, Carola Edvardsen, Gert Wittneben, Dieter Neumann

In: Tunnelling and Underground Space Technology, Volume 23, Issue 5, September 2008, pp 574-587.
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