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Analysis of consolidation grouting effect of fractured rock mass
based on wave velocity test

. 1,2 1,2 1,2
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(1. Institute of Geotechnical and Geological Engineering, Fuzhou University, Fuzhou 350108, China;
2. Fujian Provincial Key Laboratory of Geological Hazards, Fuzhou 350002, China)

Abstract: Based on a dam foundation engineering in Fujuan province, single-hole acoustic test, cross-hole acoustic test and seismic
wave test were carried out to detect the P-wave velocity of dam foundation rock mass before and after consolidation grouting. The
elastic theory was used to calculate dynamic elastic modulus; and the change of deformation parameters before and after
consolidation grouting were studied. A modified Hoek-Brown criterion was proposed to calculate the parameters in Hoek-Brown
criterion. The results show that the consolidation grouting effect is controlled by the groutability of rock mass and effected by the
rock mass structure. The consolidation grouting effects in different directions are different. For strongly weathered rocks, the
consolidation grouting effect in vertical direction is better than that in horizontal direction. For medium weathered rocks with gently
dipping discontinuous faces, the consolidation grouting effect in horizontal direction is better than that in vertical direction. The
functional relationship between the increasing rate of dynamic elastic modulus and the increasing rate of velocity is quadratic. The
functional relationship between the increasing rates of m, s (where m is Hoek-Brown parameter, s is parameter related to quality of
rock mass) and the increasing rate of velocity for strongly weathered rocks are both linear and for medium weathered rocks are both
cubic. It is of important significance for design and construction of grouting.
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Table 1 Single-hole test results of hole No.1

o R E m s
W /m A o o . o . o PR
/% WERW/MPa ERJS/MPa fE%/% EERNT ERE RER/% BERW/10° ERIE/100 SR/ %

2.5 482 7.29 16.00 119.5 0211 0425 101.1 0.15 0.42 182.0
3.0 SRR 78.1 7.60 24.11 217.2 0218  0.684 2143 0.15 0.93 505.7
35 (&= 96.4 6.86 26.46 285.9 0203 0.768 279.0 0.14 1.15 723.8
4.0 6.9 14.54 16.62 14.4 0384  0.443 15.4 0.36 0.45 255
45 46.9 1227 26.46 115.7 1.650  2.742 66.2 20.57 47.89 132.8
5.0 _— 133.7 4.04 22.06 446.4 1.053  2.403 128.1 11.01 37.81 243.4
5.5 s 159 16.41 22.06 34.4 1.966  2.403 222 27.03 37.81 39.9
6.0 43.1 9.75 19.98 104.9 1462 2242 533 1721 33.56 95.1
6.5 727 11.63 3472 198.4 1.602  3.366 110.1 19.68 70.95 260.5

®2 2 SHHEAWEAER
Table 2  Single-hole test results of hole No.2

m N

WEE/m

/% HERHT/MPa HESRJG/MPa RTGHR/% WA WERJE  RRR/% MERGT/10° WERIE/10° RER/%
15 127.5 4.99 25.85 4175 0.168  0.746 3445 0.11 1.09 905.2
s AL
2.0 i 115.2 5.17 23.94 363.0  0.171  0.678 296.6 0.11 0.92 725.9
2.5 112.8 4.91 2222 3527 0.166  0.619 2723 0.11 0.78 629.5
3.0 160.1 3.98 26.89 576.4 1.049 2775 164.5 10.95 48.95 346.9
35 106.8 451 19.31 32738 1.086  2.190 101.7 11.46 3227 181.7
40 SR 91.7 5.08 18.67 2673 1125 2.140 90.2 12.00 31.06 158.8
45 W 1.8 20.68 2143 3.6 2296 2354 2.5 34.96 36.49 4.4
5.0 1.8 19.98 20.69 3.6 2242 2297 2.5 33.56 34.98 4.2
5.5 674 8.87 24.86 180.1 1397 2.619 874 16.13 44.04 173.1
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Table 3 Cross-hole test results of holes No.2 and No.3
o BOEARE R E m s
WE/m o Ak — — — FE— — S E— FR—
/% WERHT/MPa  WEJKJG/MPa $Emi%/% WEXRN  WERE WSE/% HEXAI/10° WERE/100 $EEE/%
1.5 74.9 4.99 15.29 206.0 0.168 0.404 141.1 0.11 0.39 255.6
5% AL
2.0 b 75.7 5.17 15.95 208.5 0.171 0.423 147.7 0.11 0.42 273.1
Fay
2.5 - 76.8 491 15.34 212.5 0.166 0.406 144.2 0.11 0.39 261.9
3.0 201.7 3.98 36.18 810.2 1.049 3.475 231.2 10.95 75.63 590.5
3.5 180.5 4.51 35.51 686.7 1.086 3.425 215.4 11.46 73.48 541.4
4.0 5L 169.3 5.08 36.86 625.2 1.125 3.524 213.1 12.00 77.84 548.6
4.5 [z 32.0 20.68 36.01 74.1 2.296 3.462 50.8 34.96 75.07 114.7
5.0 30.3 19.98 33.94 69.9 2.242 3.308 47.6 33.56 68.55 104.2
5.5 91.7 8.87 32.61 267.4 1.397 3.209 129.7 16.13 64.54 300.2
K4 4 SHABLNRER
Table 4 Single-hole test results of hole No.4
U TR E m s
WRIE/m AT S " . I . e P
/% WERHT/MPa WEJJG/MPa  $REIR/%  WERET WERE RS/ % WERNT/10° FERIG/10° fEE/ %
2.0 118.7 4.04 19.31 378.3 0.151 0.524 246.6 0.10 0.59 520.7
50 AL
2.5 P 112.4 4.59 20.69 351.2 0.161 0.568 253.9 0.10 0.68 558.8
ey
3.0 20.6 10.00 14.54 454 0.270 0.384 424 0.21 0.36 70.2
3.5 20.4 1590 23.06 45.0 1.927 2.480 28.7 26.17 39.96 52.7
4.0 10.0 1543 18.67 21.0 1.891 2.140 13.2 25.39 31.06 223
g5 AL
5.0 o 202.2 348 31.77 813.0 1.015 3.146 209.9 10.51 62.09 491.0
ey
5.5 25.0 11.94 18.67 56.3 1.626 2.140 31.7 20.11 31.06 54.4
6.0 122.2 3.78 18.67 393.7 1.036 2.140 106.7 10.78 31.06 188.2
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Table 5 Parameters of rock mass
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