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Test research on compression modulus of sandy soil tunnel surrounding rock

WANG Yu-suo, WANG Ming-nian, TONG Jian-jun, WEI Long-hai
((School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China )

Abstract: The compression modulus of sandy soil exerts influence on the stability of sandy soil surrounding rock of tunnel. From the
perspective of influential factors of the stability of sandy soil surrounding rock and the stability classification of surrounding rock, the
influential factors of compression modulus which are related to the stability of sandy soil surrounding rock, are explored. It is
discovered that the clay content (d <0.074 mm) of sandy soil has distinct influence on the compression modulus of sandy soil; The
relationship between the compactness and compression modulus is not always a direct ratio which is relevant to the clay content of
sandy soil and water content of clay. It is held that it is more rational to adopt the water content of clay rather than water content of
sandy soil to access the compression modulus of moist sandy soil. Recommended limits of content of clay and compactness for
surrounding rock classification are advanced in accordance with the relationships between compression modulus and content of clay ,
compactness.
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Table1 Factors and levels
iSES K-
D; 0.27, 0.50, 0.67, 0.83
Wi % 2,5, 10, 15, 20, 25, 30, 37, 45,
Wi % 18.75, 30.69, 37.85, 43.29, 4931
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K, BEREIRERDRL 15 ACRBUA 2, 4% 6 %l & .
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FIT RIS A D ) 1) 5 L ST s e i, i
WKL 2 Fios, J& T, kg i
TR, SRk LB T RiA KT 2 mm F/NT
0.074 mm 40K, AN TIMARE B =gk +,
T Ak L A g svs 2 L, LR FR bR
X3 Pw.

R2 REAPREHE
Table2 Gradation of sand for testing

FitE/ mm
ZH
5~2 2~0.5 0.5~0.25 0.25~0.074  <0.074
R/ % 592 3692 26.86 29.05 1.25
L G 2.61 2.61 2.61 2.61 2.61
IR emex 070 0.70 0.70 0.70 0.70
RAFLBRE emin - 051 0.51 0.51 0.51 0.51
®3  RRABR BRI
Table 3 Physical characteristics of testing clay
B/ % W % YRR WOMEIREL POKE % BERRE
28.3 474 19.1 -0.500 18.85 1 fgf
283 474 19.1 0.125 30.70 fifivg
28.3 474 19.1 0.500 37.90 Qg
28.3 474 19.1 0.785 43.30 L]

28.3 474 19.1 1.100 4931 pliese]
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Table4 Results of test
YT E1 2/ MPa G E12/ MPa G E12/ MPa
1-1-1 35.505 3-1-1 20.276 6-1-1 3.249
1222 38.507 322 17.849 6-1-2 2.687
1-3-3 39.796 3-2-3 15.194 7-4-1 20.595
1-4-1 49.832 3-3-1 39.230 7-4-2 16.168
1-4-2 46.271 3-322 27.973 8-3-1 14.542
2-1-1 33.537 4-1-1 13.721 8-3-4 5353
2222 30.495 4-1-2 9.488 9-4-4 9.621
2-3-3 39.703 4-1-3 3.797 9-4-2 9.849
2-4-2 44.151 4-2-1 17.287 9-4-5 3.486
2-4-3 40.629 5-1-1 6.711 9-4-3 2.839

E: WIS A 1 P B 1 ~9, IR RS BN 2 %,5 %, 10
%,...,45 % NI G5 58 2 TR B 1~4, KIRFRHIXT 528 D, 4 0.27,
0.5, 0.67, 0.83; RIZw T3 3 W IEUE 1~5, KIKIRARL T KER
18.75 %, 37.85 %, 49.31 %, 30.69 %, 43.29 %. W& 5 A 1-2-3 W
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Table 5 Correlations

ZH /4 D, 8

5 EMARRE -0.791%* 0.329%* -0.195*
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Table 6 Regression coefficients and significant test
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