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Test research on internal friction coefficient of
sandy soil tunnel surrounding rock

WANG Yu-suo, WANG Ming-nian, CHEN Wei-tao, WEI Long-hai
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The internal friction coefficient (tan¢ )of sandy soil exactly exerts influence on the stability of sandy soil surrounding rock.
From the perspective of influencing factors of the stability of sandy soil surrounding rock and the stability classification of
surrounding rock, this paper explores the influencing factors of internal friction coefficient which are related to the stability of sandy
soil surrounding rock. It is discovered that the content of fine granules (d <0.075 mm) of sandy soil has distinct influence on the
internal friction coefficient of sandy soil. The relationship between the compactedness and internal friction coefficient is not always a
direct ratio which is relevant to the content of fine granules of sandy soil and water content of fine granules. It is held that it is more
rational to adopt the water content of fine granules rather than water content of sand soil to access the internal friction coefficient of
moist sandy soil. This article also makes a conclusion for the influencing rules of the water content of fine granules on the internal
friction coefficient of sandy soil.
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Table 1 Factors and levels
ES K

AHXS B 5L Dy 0.1, 0.27, 0.5, 0.83

AR = % 2, 5, 10, 15, 20, 25, 30, 37, 45
R K % 18.75, 30.69, 37.85, 43.29, 4931

B K AR B KRR I . X
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Table 2 Gradation of sand for testing

Bt/ mm  5~2 2~0.5 0.5~025 0.25~0.075 <0.075
RC/ % 5.92 36.92 26.86 29.03 1.27

AR TR, Sk LT kit
KF 2 mm FUNTF0.075 mm (KR, 17 AR
EB RN P ARL L oh )E S A 1,
IR EFR bR IR 3 PR
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Table 3 Physical characteristic of testing clay

BB e e T g
/% /%

283 474 19.1 -0.5 18.75 XA
283 474 19.1 0.125 30.69 fili ¥4
283 474 19.1 0.5 37.85 ¥
283 474 19.1 0.785 43.29 L7 ¢]
283 474 19.1 1.1 49.31 bkl
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Table 4 Results of test

WS tang WS tang

i kel tang

1-1-1 0.71 4-1-1 0.57 7-1-1 0.63
1-1-2 0.69 4-1-2 0.56 7-1-2 0.51
2-2-3 0.63 5-2-3 0.58 8-2-3 0.54
2-2-4 0.65 5-2-4 0.62 8-2-4 0.52
3-3-5 0.64 6-3-5 0.53 9-3-5 0.17
3-4-1 0.70 6-4-1 0.54 9-4-1 0.65

e RIS GR S A 1 P AU 1, 2, 3,00, 9, HRIKARE 24k
TN 2 %, 5 %, 10 %, -+, 45 % I 105 2 TP W EE 1, 2, 3, 4,
MR ACEANXT B SZJE Dr=0.1,0.27, 0.5, 0.83; I (115 3 Wih
PIEUE 1, 2,0, S KR IRARRADRLE 7K 18.75 %, 30.69 %, -+, 49.31 %o
WS 1-2-4 WA Lo e ARLE il 2%, HIXTRSERE D, =
0.27, AMRLEIKER 43.29 %.
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Fig.1 Internal friction coefficient (tang) changing with water content of clay when the content of fine granules is fixed
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Fig.2 Internal friction coefficient (tang) changing with D, when the content of fine granules is fixed
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Fig.3 Internal friction coefficient (tang) changing with the
content of fine granules when the Dr is fixed
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