
Reference: www.RockMass.net 

October 2003 

REFERENCES ON ROCK MASS CLASSIFICATION AND RELATED SUBJECTS 
 

 
Barton, N., Lien, R. and Lunde, J., 1974. Engineering classification of rock masses for the design of 
rock support. Rock Mechanics 6, 1974, pp. 189-236. 
 
Barton, N., Lien, R. and Lunde, J., 1980. Application of Q-system in design decisions concerning 
dimensions and appropriate support for underground installations. Proc. Int. Conf. Subsurface 
Space, Pergamon Press, pp. 553-561. 
 
Barton N., 1987. Predicting the behaviour of underground openings in rock. 4th Manual Rocha 
Memorial Lecture, Lisbon (Also in Norwegian Geotechnical Institute, Publ. No. 172, 21 p.) 
 
Bhawani Singh, Jethwa J.L., Dube A.K. and Singh B., 1992. Correlation between observed support 
pressure and rock mass quality. Tunnelling and Underground Space Technology, Vol. 7, No. 1, pp. 
59-74. 
 
Benjamin, J.R. and Cornell, C.A., 1970. Probability, Statistics and Decision for Civil Engineers. 
McGraw-Hill, New York. 
 
Bieniawski, Z.T., 1973. Engineering classification of jointed rock masses. Trans. S. African Instn. 
Civ. Engrs., Vol. 15, No 12, Dec. 1973, pp 335 - 344. 
 
Bieniawski, Z.T., 1974. Geomechanics classification of rock masses and its application in 
tunneling. Proc. Third Int. Congress on Rock Mechanics, ISRM, Denver 1974, pp.27-32.  
 
Bieniawski Z.T., 1976. Rock mass classifications in rock engineering. Proceedings Symposium on 
Exploration for Rock Engineering; ed. Z.T. Bieniawski A.A. Balkema, Rotterdam, pp. 97-106. 
 
Bieniawski Z.T., 1984. Rock mechanics design in mining and tunneling. A.A. Balkema, Rotterdam, 
272 p. 
 
Bieniawski, Z.T., 1988. Rock mass classification as a design aid in tunnelling. Tunnels & 
Tunnelling, July 1988. 
 
Bieniawski Z.T., 1989. Engineering rock mass classifications. John Wiley & Sons, New York, 251 
p. 
 
Bieniawski, Z.T., 1992. Design methodology in rock engineering. 198 pp. Rotterdam: A.A. 
Balkema. 
 
Bieniawski, Z.T., 1997. Quo vadis rock mass classifications? Felsbau 15, Nr. 3, pp 177 - 178. 
 
Brantmark, J.,Taube, A.,and Stille, H., 1998. Excavation of a sub-sea  road tunnel at Hvalfjördur, 
Iceland. 8th international IAEG congress Vancouver. Balkema. 
 
Brekke T.L. and Howard T.R., 1972. Stability problems caused by seams and faults. Rapid 
Excavation & Tunneling Conference, 1972, pp. 25-41. 
 



2 
Reference: www.rockmass.net 
 

Oct. 2003 
 

Brosch F.J., 1986. Geology and the classification of rock masses - examples from Austrian tunnels. 
Bull. IAEG no 33, 1986, pp 31 - 37. 
 
Brown E.T., 1981. Putting the NATM into perspective. Tunnels and Tunnelling, Nov. 1981, pp. 13-
17. 
 
Coates D.F., 1964. Classification of rocks for rock mechanics. Rock Mech. and Mining Sci., Vol. 1, 
pp. 421-429. 
 
Deere D.U., 1963. Technical description of rock cores for engineering purposes. Felsmechanik und 
Ingenieurgeologie, Vol. 1, No 1, pp. 16-22. 
 
Deere D. and Miller R.D., 1966. Engineering classification and index properties for intact rock. 
Univ. of Illinois, Tech. Rept. No. AFWL-TR-65-116, 1966. 
 
Einstein H., Steiner W. and Baecher G.B., 1979. Assessment of empirical design methods for 
tunnels in rock. RETC 1979, pp. 683-705. 
 
Einstein H.H., 1991. Observation, quantification and judgement: Terzaghi and engineering 
geology. J. Geotech. Engn., Vol. 117, No. 11, pp. 1772-1778. 
 
GeoEng2000 workshop on classification systems. The reliability of rock mass classification used in 
underground excavation and support design. ISRM News, Vol. 6, No. 3, 2001. 2 p. 
 
Grimstad E. and Barton N., 1993. Updating the Q-system for NMT.  Proc. Int. Symp. on Sprayed 
Concrete, Fagernes, Norway, 1993. Norwegian Concrete Association, Oslo, 20 pp. 
 
Hand G.J., 1997. Construction and assessment of classification rules. John Wileys & sons. 
 
Hoek, E., 1983. Strength of jointed rock masses. The Rankine Lecture 1983, Geotechnique 33, no 3 
pp. 187-223. 
 
Hoek E. and Brown E.T., 1988. The Hoek-Brown failure criterion - a 1988 update. Proc. 15th 
Canadian Rock Mechanics Symp. 1988, pp. 31-38. 
 
Hoek E., 1994. Strength of rock masses. News Journal of ISRM, Vol. 2, No. 2, pp. 4-16. 
 
Hoek E., Marinos, P. and Benissi M., 1998. Applicability of the geological strength index (GSI) 
classification for very weak and sheared rock masses. The case of the Athens schist formation. 
Bull. Eng. Geol. Env. No 57, pp. 151 - 160. 
 
Hoek E. and Brown E.T., 1998. Practical estimates of rock mass strength. Int. J. Rock Mech. Min. 
Sci, No. 34, pp. 1165 - 1186. 
 
Hoek E., 2002. Rock mass classification. Hoek's Corner, www. rocscience.com; (accessed August 
2002). 
 
Jodl H.G., 1995. Construction method NATM. IACES,  Bureau of  Vienna, Summer course in 
NATM,  University of Technology, Vienna. 
 



3 
Reference: www.rockmass.net 
 

Oct. 2003 
 

Kirkaldie L., 1988. Rock classification systems for engineering purposes. STP 984, Amer. Society 
for Testing Materials, 167 p. 
 
Krauland N., Söder P. and Agmalm G., 1989. Determination of rock mass strength by rock mass 
classification - Some experiences and questions from Boliden mines. Int. J. Rock Mech. Min. Sci & 
Geomech. Abstr., Vol. 26, No 1, pp 115 - 123. 
 
Lauffer H., 1958. Classification for tunnel construction (in German). Geologie und Bauwesen, Vol. 
24, No. 1, pp 46-51. 
 
Milne D. and Potvin Y., 1992. Measurement of rock mass properties for mine design. Eurock '92, 
Thomas Telford, London, pp. 245 - 250. 
 
Milne D., Hadjigeorgiou J. and Pakalnis R., 1998. Rock mass characterization for underground 
hard rock mines. Tunnelling and underground space technology, Vol. 13, No .4 pp. 383 - 391. 
 
Nilsen, B., Palmström, A. and Stille, H., 1999. Quality control of a sub-sea tunnel project in 
complex ground conditions. Proc. World Tunnel Congress’99. Oslo. A.A. Balkema. 
 
Olsson L. and Stille H., 2002. Observational systems with alarm thresholds and their use in the 
design of underground openings. To be published as SKB report in 2002. 
 
Pacher F., 1975. The development of the New Austrian Tunnelling Method and the main features in 
design work and construction. 16th Symp. on Rock Mechanics, Minneapolis, pp. 223-232. 
 
Palmström A., 1995. RMi - a rock mass characterization system for rock engineering purposes. 
Ph.D. thesis Univ. of Oslo, 400 p. (also on web site www.rockmass.net) 
 
Palmström A., 1996. Characterization of rock masses by the RMi for use in practical rock 
engineering. Tunnelling and Underground Space Technology, Vol. 11, No. 2, pp. 175 - 186 (part 
1); Vol. 11, No 3, pp. 287 - 303 (part 2). (also on web site www.rockmass.net) 
 
Palmström A. and Singh R., 2001. The deformation modulus of rock masses  - comparisons between 
in situ tests and indirect estimates. Tunnelling and Underground Space Technology, Vol. 16, No. 3, 
pp. 115 - 131. 
 
Patching T.H. and Coates D.F., 1968. A recommended rock classification for rock mechanics 
purposes. CIM Bull., Oct. 1968, pp 1195-1197. 
 
Peck, R. B., 1969. Advantages and limitations of the observational method in applied soil 
mechanics. Geotechnique 19, No. 2. 
 
Rabcewicz L.v., 1964/65. The new Austrian tunnelling method. Water Power, Part 1, November 1964 
pp. 511-515, Part 2, January 1965 pp. 19-24. 
 
Riedmüller, G., Schubert, W., 1999. Critical comments on quantitative rock mass classifications. 
Felsbau 17(3): 164-167. 
 
Riedmüller, G., 1997. Rock characterization for tunnelling - Engineering geologist‘s point of view. 
Felsbau 15 (3), pp. 167- 170. 



4 
Reference: www.rockmass.net 
 

Oct. 2003 
 

 
Russo G., Kalamaras G.S. and Grasso P., 1998. A discussion on the concepts of geomechanical 
classes, behaviour categories, and technical classes for an underground project. Gallerie e grandi 
opere soterranee, No. 54, March 1998, pp. 40 - 51. 
 
Serafim J.L. and Pereira J.P., 1983. Consideration of the geomechanics classification of Bieniawski. 
Proc. Int. Symp. on Engineering Geology and Underground constructions, pp. 1133 - 1144. 
 
Singh B. and Goel R.K., 1999. Rock mass classification: A practical approach in civil engineering. 
Elsevier publisher, Amsterdam, 267 p. 
 
Stille, H., 2000. Squeezing behaviour - Observation and monitoring. Italian Geotechnical Journal 
Anno XXXIV, n1-Gemaio-Marzo 2000. 
 
Terzaghi K., 1946. Introduction to tunnel geology. In Rock tunneling with steel supports, by Proctor 
and White, pp. 5 - 153. 
 
USACE, 1997. Engineering and design; Tunnels and shafts in rock. U.S. Army Corps of Engineers, 
Manual no. 1110-2-2901, 236 p. 
 
Wood D., 1991. Estimating Hoek-Brown rock mass strength parameters from rock mass 
classifications. Transportation Research Record 1330, pp. 22-29. 
 
 
 
 
 
 


