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A Comparative Study on the Tensile Strength of Frozen Soil according
to Test Methods

Ao I Seo, Young-Kyo
A Kang, Hyo-Sub
Abstract

In this study, the blast-induced vibration effects on the structural stability of the adjacent tunnel and the stability
were estimated with respect to the allowable peak particle velocity (PPV). The blasting distance from the tunnel satisfying
the allowable PPV was estimated based on the analytical solutions, United States Bureau of Mines (USBM) suggestions,
and the equations used in the subway in Seoul. The allowable blasting distance was estimated by using finite difference
analysis (FDA) and the behavior of the concrete lining and rock bolts was examined and the stability of those was
estimated during the blast. Research results show that the blast-induced vibration effects on the structural stability are

negligible for the concrete lining but relatively large for the rock bolts.
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Table 1. Proposed values of parameter K (Fang and Fernandez, 1981)

K Value
Specimen Size " .
Soll Stabilized Soil

Harvard miniature compaction mold (3.3X7.2cm) 1.05 to 1.10
Proctor mold (10.2X11.3cm) 1.0 1.2
CBR mold (15.2X17.8cm) 0.8 1.0
Specimen—disc ratio 0.2 to 0.3
Height to diameter of specimen ratio 0.46 to 1.0

Rate of loading minute

ASTM recommendation for axial strain at a ration of 0.5 to 2 percent of height per
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Table 2. Properties of weathered granite soil
Initial water Percent passing No. LL (%) PL (%) w . (%) , (t/m?) USCS
content (%) 200 sieve(%) ° ° opt dmaz
28.34 5.6 43.4 29.8 27 1.44 SP—-SM
Table 3. Properties of mixed sandy soil
Properties of soil T ymar Wit permeability uniformity coefficient coefficient of gradation
P (t/m?) (%) (K, cm/sec) (C) (C)
Clay 10 1.79 13.2 4.17x107° 1.76 1.22
content 20 1.93 12.0 8.25x107° 1.88 1.24
(%) 30 2.03 10.8 1.40%107° 1.08 1.23
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Fig. 4. Comparison of tensile strength by unconfined penetration
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Fig. 5. Stress-strain curves of tensile test result in weathered granite frozen soil

Table 4. Compression and tensile strength date of frozen soil

. Water content (%) Temperature Split tensile strength Unconfined penetration strength
Type of soil o
before after (C) (MPa) (MPa)
20 20.1 -15 0.14 0.11
25 20.2 -15 0.53 0.32
weathered
granite soi 30 31.6 -15 1.35 0.36
35 35.2 -15 1.74 0.35
40 40.5 -15 1.96 0.32
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(b) Unconfined penetration test

curves of tensile test result in mixing a frozen sandy soil

Type of soil Water content (%) Temperature Split tensile strength Unconfined penetration strength

before after (C) (MPa) (MPa)
7 6.7 -15 0.90 0.45

sand & clay -
(10%) 15 14.2 15 249 0.81
20 18.2 -15 2.76 0.60
7 0.0 —-15 1.02 0.29

sand & clay B
(20%) 15 13.8 15 2.67 0.70
' 20 18.0 -15 2.86 0.52
7 7.5 -15 0.58 0.16

sand & clay -
(30%) 15 14.0 15 2.37 0.57
20 18.7 -15 2.53 0.43
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