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ANALYSIS OF CONSOLIDATION GROUTING EFFECT OF ROCK MASS
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Abstract: Based on the detection data of more than twenty large-scale hydropower projects, the wave velocity
changes before and after consolidation grouting of rock masses under different conditions of fault fracture zone,
weathered zone, and excavation effecting zone are analyzed; and the relationship between the increasing rate of
wave velocity after grouting and the wave velocity before grouting is established. Moreover, the relationship
between change of wave velocity and deformation parameters of rock mass is discussed. And the comparison
between detection data and test results of consolidation grouting for foundation of intake tower in Pubugou
hydropower station is carried out. The results show that: (1) The groutability of rock mass is the decisive factor of
consolidation grouting effect. (2) Different rock masses have their corresponding fixed ranges of increasing rate of
wave velocity. Under confidence interval of 95%, the ranges of increasing rate of wave velocity of fault fracture
zone, weathered zone and excavation effecting zone are 14% - 38%, 10% - 25% and 6% - 16%, respectively. (3)
The relationship between increasing rate of wave velocity and wave velocity before grouting can be used to
predict the effect of consolidation grouting.
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Table 1 Statistic results of wave velocities of fault fracture zones before and after consolidation grouting[g'”]
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Table 2  Statistic results of wave velocities of weathered rock masses before and after consolidation grouting
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Table 3  Statistic results of wave velocities of rock masses in excavation disturbed zones before and after consolidation

grouting[g’ 25:27)
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Table 4 Comparisons of increasing rates of wave velocity and deformation modulus after consolidation grouting!® % 227
o AZJEAR i /GPa
TR TESTAL HIE ny/% ne/%
WRW RS
» f IR TR (F18 7)) 16.00 5.50 1450 164.00
T 20K FL 3
Ai FRIUR 165 N KA (F120 72) 38.00 2.50 830  232.00
19731 2 DAL R oe 3 a4 4.50 16.42 20.60 25.77
40 I W R S B
2 B VLI GV ) 7.86 2.96 3.70 27.83
AR F(1 %) 5.60 10.18 12.46 22.40
HADE 1 R Fr Al WHR) H(112 %) 5.90 451 5.12 13.50
AR (IV2 4h) 31.10 2.90 434 49.70
AR SR RAL IS (M2~ TV 2]) 6.40 1.70 2.26 32.90
I S BRI il
ZillX PR A (2~ 1V 2K) 9.60 1.70 2.91 71.20
B [X. G B FHEAC K 5 T i 10.80 1.15 1.93 68.00
=gk TRESEILL 5 5P )
CX G B FHEAC K 5 T i 8.00 26.00 47.40 80.00
ZIEI %) 1.68 13.66 14.83 8.57
) ZIRA I 2%) 3.79 9.87 11.87 20.26
R I K HL X
ZIRA 2 2%) 8.11 5.20 7.66 47.31
ZIRAEAV ) 33.10 1.39 574 31290




314 B3 GRICIEAE

o FETWERAT . JE O A A S5 RER ROR S <473 .

4 BTRERSENBRYRS

SEMA AR 25 HER RN AR 2, i A
nfEME R YO TEN R . R, LSS SR S
FER A RS 5 e i L mT JEE ) I B2 Gt 6 &R
WV P SO RE 3 A e S M
4.1 FERESREERNEEHRLARZEATE

WP 1~3, gL e w3 S R AR I
HRRU T

(1) XS 2w ik, A

1y = 6.449¢ 0088 %% (N=11, R=0.87) (4)

(2) MR,

1y =1.556e 0 %53% (N=11, R=0.71) (5)
(3) AIHZFEmX Ak, 17
Ny =2.987¢ %% (N=6, R=0.98) (6)
A N TR, R AR @)~
(6)3 F P # Ju 43 0k 2 500~5 000, 3 000~
6 000 F1 3 500~5 500 m/s.

WrJE B iR A R RT3 5 0 [X e A

PR S RER AT A AR A w1 R .

o UK TR Froos(ILEE)

1000 o ZIRTE Fioos(RIRE)
= R TRE Fors W72
el o« G TGUK £
* v ERBE 1K £5 W2 Sy
. o IR R
= o JEAFUK L Fyy T2
£ o - JERWK HLH Frs 1912
g@ A K R
= < BHRBUENT L
= 40 o BHERINFLINZ Ay
’ — e
20+ )
2550 3500 7500 5300
B2 R (m + 571
(a) Wi JZmmE sy
1007 * TS 4 B X
¢ CURTREE 4L C X
+ BIKGHEK s 3P IBE
80} o BEORMEA LG ST
o BRBE TRCE REPLE)
- o BORMEK LG 470 B
S 60} o BORMEK IS 1671
i o BKNEK HL 177U
e © BEOKMEAR L 187 B
P x BHEWIL SR AL TR
x 407 o REREBULIERALH
’ f A
20t

0 . . , . . . ,
2500 3000 3500 4000 4500 5000 5500 6000
RN (m - s )

(b) AL 1k

507 - ek s 2 BB R I )
+ NSRS AR (BT X)
NIRRT EVRT AR G IR X))
o /NEZK AL B A AR (RIS IX)
= TR FEEI

o A 1UHE XS o A

— Az

30

20}

B %

°

000 3300 4000 4300 5000 5300
WER AT A A (m - s )
(c) FHZHM X A1
Bl 1 AREKEEERR Vieny KR

Fig.1 Relationships of /-1y of different rock masses
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Fig.2 Relationships between increasing rate of wave velocity and wave velocity before grouting
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Table 5 Statistics of wave velocity in consolidation grouting experiment for intake tower foundation in Pubugou

hydropower station

. AN P ME/(m s BOERREm e s BOEEHME (m s )
N EARTE R M 0
it TR i
' BRI MR MW MRS b A b A
X i, i xlE . 55RL 453 453 1721 2010 5 840 6672 4027 4620 14.7
1) RS A 32 N ol e | N i 453 453 1954 3334 6897 6 064 4179 4795 14.7
NI X e, WE D 448 473 1316 2773 6559 6226 3547 4708 32.7
6 WRATVIE KIS BEA 6 45 0 S O S AT T R
Table 6 Statistics of wave velocity in consolidation grouting experiment for intake tower foundation in Pubugou
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Table 7 Statistics of deformation(elastic) modulus in consolidation grouting experiment for intake tower foundation in Pubugou
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Fig.4 Distribution of wave velocity frequency before and after grouting
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Table 8 Comparison between calculating values and measured 6 4= iﬁ

values of intake tower foundation in Pubugou

hydropower station
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