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Direct shear tests on frozen interface between underlying soil and concrete lining of channels
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Abstract: In order to study the shear strength of the frozen interface betw een the underlying soil and concrete lining of channels
and its variation with the main influencing factors, we conducted a series of direct shear tests on the frozen interface betw een the
underlying soil and concrete lining of channels. In these tests, the main influencing factors, such as soil moisture content, freezing
temperature, normal stress level, and freezing time, w ere taken into consideration and then analyzed in detail. The experimental
results showed that there was a phenomenon of local shear stress release at the interface at the initial stage of the shear tests,
and the release amount was influenced by normal stress, soil moisture content, and freezing time, but not affected by the imposed
freezing temperature. Within the parameters scopes of these tests, the peak shear strength would increase with the increase of
soil moisture content, normal stress, freezing time, and the decrease of freezing temperature. Essentially, the shear strength of
the interface was the cementation force betw een the ice in the frozen soil and concrete lining, and the cohesive force and friction
force betw een the underlying soil and concrete lining. The peak shear strength was mainly affected by cementation force. T he oo
hesive force and friction force was mainly affected by normal stress and freezing time.
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Tab.1 Basic soil properties

L ANTRVRLAZ 1) RLFE 53 AT % ) KT ERE R PR
i<

>0.25mm  0.25~ 0.075 mm  0.075~ 0. 005 mm < 0.005 mm /(g* em™) (%) (%)
p g 10.9 34.4 46.5 8.2 1.59 13.18 20.32

1.2 X5 %E

SN E G 2 YR T B - R e A R 4
i T BB 0 PR AT (R KR RS TR i T
N7 VR 4E IS B Aol T AFURS B2 L 2R S . AR
T PYAN% 112 B0 AT 56, R — 4% 1 2 400 1R
IR AR R SR B AR A R AR S0 5 1
XFEE LK 2.

2

Tab.2 Test parameters of different samples

G5 LHIEIKER(%) GEHEE(C) RN S/ kPa L5/ h

I-1 8.35 -10.1 100 24
1-2 10. 24 -9.8 100 24
1-3 12. 66 -10.2 100 24
1-4 13.50 -10.4 100 24
I-5 14. 41 -10.2 100 24
1-6 15.77 -9.9 100 24
-7 16. 85 -10.3 100 24
-8 17.56 -10.0 100 24
1-9 19.51 -10.1 100 24
21 16. 47 -5.2 100 24
22 16. 40 -10.1 100 24
23 16. 38 -15.0 100 24
31 17.92 -10.4 100 24
32 17.94 -10.1 200 24
33 18.01 -9.7 300 24
34 17.93 -9.9 400 24
41 16. 82 -15.2 100 6
42 16.75 -14.9 100 12
43 16. 88 -15.1 100 24

FIe ] L 2 mm % /5, BT HAER T8 h /5,
A+ T MR SL 237- 1999 + TARIGHFE) , 1%
RIS K EBCE LA TR B AT #4 BT BY
PIER F B VIR EAR 61. 8 mm, /£ 21 mm) Y]
&), WIGR K UIE SRR E LA W E T NI &L
A T S SR TR RS 5, 285 &
A BB, [ e8I V) &2 J5 H 200 kPa HEH fai#l &
SELS h R AERR S A A e A . R
S, KB VI R N VA VR AT A 4% B B SR TR
SEAH NI R] o AR SE RS, B BT ) SRR B T
BEEIACE, Mahn AT iEm N, 2 4 mm/ min (138
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1 T- 1
Fig. 1 Shear EH curve of interface under different

soil moisture contents
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Fig.2 Variation of shear strength under differ ent

soil moisture contents
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Fig.3 Shear FH curve of interface under different

freezing temperature
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Fig.4 Variation of shear strength under different

freezing temperature
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Fig. 5 Shear TH curve of interface under different normal stress
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Fig. 6 Variation of shear strength under different normal stress
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Fig.7 Shear BH curve of interface under different freezing time
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Fig. 8 Variation of shear strength under different freezing time
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