TUNNEL & UNDERGROUND SPACE Vol. 23, No. 3, 2013, pp. 212-218

http://dx.doi.org/10.7474/TUS.2013.23.3.212

TUNNEL & UNDERGROUND SPACE

ISSN: 1225-1275(Print)
ISSN: 2287-1748(Online)

OEx2|E S=I AlgHEHS| =4 Bs]
287, UM

Changes of Material Properties of Pre-heated Tuff Specimens
Yong-Kyun Yoon*, Sa-Hyun Kim

Abstract Tuff specimens were thermally treated with predetermined temperatures of 200, 400 and 600°C to construct
specimens simulating weathered tuff rocks. Specific gravity, absorption ratio, elastic wave velocity, uniaxial
compressive strength, Brazilian tensile strength, Young’s modulus, Poisson’s ratio and slake-durability index were
measured for pre-heated specimens. Heating of rock specimens entailed the degradation of material properties except
for slake-durability index. It was found that correlations among P-wave velocity, uniaxial compressive strength,
Brazilian tensile strength, Young’s modulus and absorption ratio are high. Regression equations which use the P-wave
velocity as an independent variable were presented to evaluate uniaxial compressive strength, Brazilian tensile

strength, Young’s modulus and absorption ratio.
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Table 1. Material properties of tuff specimens

Properties Value

Specific gravity 2.68

Absorption ratio (%) 0.28

Elastic wave velocity P-wave 5,170
(m/s) S-wave 3,350
Uniaxial compressive strength (MPa) 110
Brazilian tensile strength (MPa) 9.0
Young’s modulus (GPa) 35.8
Poisson’s ratio 0.16

Slake durability index (Id,, %) 99.5
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Fig. 1. Changes of elastic wave velocity and absorption ratio
at different maximum thermal cycle temperature
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Fig. 2. Changes of uniaxial compressive strength and Brazilian
tensile strength at different maximum thermal cycle
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Fig. 3. Changes of Young’s modulus and Poisson’s ratio at
different maximum thermal cycle temperature
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Table 2. Slake-durability index with shape of rock lump and pre-heated temperature
Pre-heated Shape of Slake-durability index (%)
temperature K1
() rock fumips La Lo Las Laa Las Las Loy Las Lo Lato
Spherical 998 | 995 | 994 | 993 | 99.0 | 98.6 | 984 | 982 | 980 | 97.9
H I with
20 exagonal WIth | g9 ¢ | 990 | 987 | 980 | 976 | 972 | 969 | 966 | 963 | 96.0
rounded corner
Hexagonal 99.8 | 997 | 99.6 | 995 | 994 | 994 | 993 | 992 | 99.1 | 99.0
Spherical 99.9 | 99.8 | 99.8 | 99.8 | 997 | 99.6 | 995 | 995 | 994 | 993
200 Hexagonal with |0 5 | g9 ¢ | 998 | 997 | 99.6 | 995 | 994 | 993 | 992 | 992
rounded corner
Hexagonal 997 | 995 | 993 | 99.1 | 989 | 987 | 985 | 984 | 981 | 97.9
Spherical 100 | 999 | 998 | 997 | 99.6 | 995 | 994 | 994 | 993 | 99.2
400 Hexagonal with 100 99 | 999 | 998 | 998 | 997 | 997 | 99.6 | 99.6 | 99.5
rounded corner
Hexagonal 99.9 | 999 | 99.6 | 995 | 995 | 994 [ 993 | 992 | 99.1 | 99.1
Spherical 99.6 | 994 | 99.0 | 987 | 984 | 983 | 982 | 979 | 978 | 977
600 Hexagonal with |-y | 909 | 933 | 978 | 973 | 968 | 962 | 958 | 953 | 949
rounded corner
Hexagonal 100 | 999 | 998 | 997 | 99.6 | 994 | 994 | 993 | 992 | 99.2
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Ab=0.45—3.04<10"°V, (%), R=0.92
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