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Conception of using SBQ as reference of sand soil tunnel
surrounding rock classfication
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Abstract: The shear strength and unit weight have much relations with the stability of sandy soil surrounding rock of tunnel. From
the factors influencing the stability of sandy soil surrounding rock and classification of surrounding rock, the feasibility that using
sandy soil surrounding rock basic quality index (SBQ) as a synthetic factors to evaluate the stability of sandy soil surrounding rock of

tunnel is explored. It is found that the SBQ can be a representative value of other physico-mechanical indexes. The quantitative

expressions of other physico-mechanical indexes and the SBQ are presented.
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Table 1 Test vesults
AREEN gy p, MREEAE W By g wenRsK iy sep  MEORE RPHREE
2 0.27 18.75 16.1 8 0.72 0.41 0.29 0.75 35505 26 904
5 0.83 49.31 17.3 12 0.81 0.37 0.27 0.85 40 629 32521
10 0.27 18.75 15.7 8 0.58 0.50 0.33 0.61 20 276 13 572
15 0.83 18.75 17.4 20 0.67 0.44 0.31 0.73 40 333 29 449
20 0.50 49.31 17.5 8 0.58 0.50 0.33 0.61 11 106 7 461
25 0.27 49.31 16.4 1 0.56 0.51 0.34 0.56 2 005 1308
30 0.50 37.85 17.6 9 0.56 0.51 0.34 0.58 2671 1737
37 0.27 18.75 15.0 6 0.63 0.47 0.32 0.65 1209 848
45 0.27 18.75 154 15 0.59 0.49 0.33 0.64 1547 1043
x2 HXREE
Table 2 Correlation coefficients
i R R
HEy c tang M 71 25 Ko JARALE SBQ AR E, RIHE Eo
By 1.000 0.027 —0.386** 0.407** 0.390** —0.379** —0.193* —0.203*
c 0.027 1.000 0.116 -0.124 -0.118 0.296** 0.240%** 0.219%
tang —0.386** 0.116 1.000 —0.993** —1.000%** 0.983** 0.642** 0.668**
A 1 ALK 0.407** -0.124 —0.993** 1.000 0.995** —0.978** —0.585%* —0.607**
RALE 0.390** -0.118 —1.000%** 0.995** 1.000 —0.983** —0.631** —0.656%*
SBQ —0.379** 0.296** 0.983** —0.978** —0.983** 1.000 0.662** 0.683**
4t Es —0.193* 0.240%** 0.642%** —0.585%* —0.631** 0.662** 1.000 0.997**
AR AL Ey —0.203* 0.219* 0.668** —0.607** —0.656%* 0.683** 0.997** 1.000
e R RIRTE 0.01 ACE TN FRURAE R WFARSCN : *RIRTE 0.05 7KF T FRURR R BFHAACH
x3 EHUKEER
Table 3 Vertical icicle
RIH s JR 4 sBO tang o kPa AL ) R 5 Tty
Eo E, v Ko
1 X X X X X X X X X X X X X X X
2 X X X X X X X X X / X X X X X
3 X X X X X X X / X / X X X X X
4 X X X X X X X / X / X X X / X
5 X X X / X X X / X / X X X / X
6 X X X / X / X / X / X X X / X
7 X X X / X / X / X / X / X / X
W XRIRIREREE 8L MIERRA 2
R4 IEIRRIMRXIEE R
Table 4 Correlation indexes
L By c tang 1 ALK ALY SBQ 4 Es AR AL Ey
R’ 0.099 0.034 0.567 0.546 0.564 0.575 0.383 0.399
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Table 5 Using SBQ as predicted formula for
physico-mechanical indexes

miH N:JORCITE[AN M A% R
¢ ¢=19.67SBQ-2.387 1 0.090 1
tang tan ¢ = 0.940 7SBQ +0.007 9 0.096 6
MEE Y v =—0.272 8SBQ +0.499 0.964 6
ME S E¥ Ky K, =—0.666 4SBO +0.908 3 0.090 1
FhEy y =—1.795 4SBQ +17.99 0.0295

E, =139 982SBQ — 78 623(SBQ = 0.6) 0.740 0
E, =3 968.1SBQ -161.07(SBQ < 0.6) 0.390 0
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