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Comparative study of reinforcement patterns between
single- and double-fluid grouting in fully-weathered granite
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(Geotechnical and Structural Engineering Research Center, Shandong University, Jinan 250061, China)

Abstract: The selection of slurry types and the grouting parameter in the grouting engineering were discussed. The
difference between two slurries in reinforcement pattern was analyzed based on grouting simulation experiment. The
results show that diffusion patterns of the two slurries are different from each other due to the grouting characteristics.
The cement paste has line model and emanant model, which is determined by the water/cement ratio, the cement/sodium
silicate slurry has emanant model and network model, which is determined by the effect of water/cement ratio and
grouting pressure. The compressive strength of the grouted weathered granite and anti-disintegration characteristics of
both slurries are increased significantly. There are grouting pressure zone(water/cement ratio 0.80—1.13) and
cement/sodium silicate slurry zone(water/cement ratio 1.13—1.50) of water/cement ratio according to the compressive
strength and anti-disintegration characteristics. It is concluded that cement paste is suitable for high pressure
reinforcement area and cement/sodium silicate slurry is suitable for low pressure reinforcement area. Under the condition
that the requirements of grouting engineering are met, the deformability and residual strength of cement/sodium silicate
slurry is higher than cement paste. The experimental results can provide some guidance for the grouting engineering in
the similar stratum through test in-site.
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Table 1 Physical and mechanical properties of grouts

. N \ PR 58 5 /MPa
I 7] /h L2 Y5k A /h
KIK L 3d 7d
KiJe  C-S KJeg C-S K C-S K C-S
0.8 10 60" 19 69" 40 55 61 113

0.9 11 64 21 80" 37 48 58 106
1.0 13 72" 24 92" 35 37 50 76
1.2 14 75" 25 95" 30 31 43 48
1.5 17 83" 48 102" 23 24 29 3.6

T *2RIR C-S JRIRBEIE I (8] AL A s

FT2 ALK R RHEER
Table 2 Physical properties of fully-weathered granite
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Fig. 1 Schematic diagram of grouting test system
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Fig.3 Test of compressive strength
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Fig. 4 Test of anti-disintegration

2 ERMMEESTEL A

2.1 KRBT HEXNEFMUHAR

Bl S BT NAS R KIR BE 26 AR 2 P g s
KEEFKIEITH 1.5 MPa), Bl 6 B AARRERIE 1%
FEF 2 FpRRAE B AR T 3 SO R OK KL 1),

HH 5 FIE 6 mT%N: ZKUe SN C-S FMAE 44k
R LB R B N E . S RLTE R A RS,
AIENEZE, SRR AR IS 1) A HZ, 7EEEL
4 RAAE R B L Z 2 Bl s 2 i .

HE S AL H: A RAIE R A R E K Te R
B 24 B 0] 7 A B AR 0 2 Bl 7KK
9 0.8~0.9 I, KIEHIBMIKIK 2 HLRY B, 2K
IREERT 0.9 I, /KB B AL Ui K. Bl
FKIKHIE R, JRIBFFERRAR, sl o T,
BEL AR BT T B S R 00N, ERR R R R AT
TERLZANBE R R /KB R IRAE K K BN, 7
Tk 2 HEY G, AR K, 7R AR 2
S Pk

C-S FMBS 2y BusE AU A 2 20 2 Fe
KK 0.8 B, C-S FMMAIKBK R, 2K
KEN 0.9 B, 7EFHAK EIFUR IR AR K, BEFH
KIKEC T, C-S KRR IKEEIS 2, KIkT &
TEAS U U 2 AR . C-S ZRBRT IR FE AR,
HSBIY) S/, AR AR B EAERE SN, 1
BT HASRIAE HAR R R 3 A E BRI . 24 C-S Kl
TEES ZLMIE NIs B — B A f5 i o [l 4, RRAEE R
JE IR FH R T J A B 2 1 A Bl -k i) v 55 [X B 2
I, TERIRAERIK. KKK, C-S HFiliktss
WSS, SRR FERRAIG,  HOAE 32 B 20 A [l 2
TERCE Z IR A J K. CEAH R AT R, BEE K
IKECIIEER, C-S WY B 7K e AN [ ) 2% =X
.



3054 R R (A R AR

49 3%

HiEl 6 R BEAE IR S SR, KRB
RO AT . B IRIBOA 2R Rk e EAR e
JRES R 5, KPR N R, BEE RS R
M7t SRR TR B RIEIE IS . Rk, TERIE
TS IKYEIAY HAEAFE /) o

C-S FBIY o AU 3 S s 77 B T 32 3
U A 2 AL . C-S RIBBRAE I A1, SRR
BEZOEIE T AL, LD AEEE e, K
F FTHIE R SRR AR R 5 B RO TE .
TSR IE ST T e, SRR 28 2 (a5 .

HIP 7 AT 2 Rl SR MK T8 BE ¥4 5 T e T 7

(a) KIeFEH, KKEE N 0.8; (b) KIeFil, KK 0.9;

BIEH, 5KKEERMN, H C-S JMEHIK LA
ATt FE LK e 7

FERIG B SHEE R, AN REIZKK EEANE SR R 77 5%
PR, KRR IR B O B2 A =X 2 i, 3
BB B IR B Az 1], TV 3% o0 Sl it
SN o C-S MBI B O TR U9 245 20 2 Fo,
BA B 2 KK HE A 2 3L R T 28 2R
22 GERMEMRS
22.1 EE R ERGRE LT

AR R AT B A XA T G 2 e SR T ] 2k R
P — A EEFRAR, R ETE AR XA P R A

?f,(:w::
B
G

(o) KIBHM, KAKLLA 1.05 (d) KIBHKME, KK 1.2;

(e) /KIeHIM, KK 1.55 () C-S i, KIKHN 0.8;

(g) C-S Fiti, KIKHA 0.9; (h) C-S Hitk, KIKLLA 1.0

(i) C-S Fik, /KK HR 1.25 () C-S Fiki, KK AN 1.5;
Bl 5 TEKA&R KBRS

Fig.5 Slurry vein under different water-cement ratios
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Fig. 6 Slurry vein under different pressures
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Fig. 7 Width of grouting vein with different grouting
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Table 3 Uniaxial compression test results of reinforced body

VEAE 58 B/ MPa TR AR R/ MPa UEEAF A T B /mm
IKIKE -
K C-S K C-S K C-S
0.341 0.242 0.064 0.095 3.97 6.18
0.8 0.328 0.240 0.057 0.106 3.52 6.21
0.306 0.225 0.044 0.093 3.34 6.05
0.311 0.248 0.110 0.116 3.13 6.10
0.9 0.331 0.264 0.117 0.123 3.54 6.50
0.330 0.270 0.120 0.121 3.62 7.00
0.414 0.377 0.068 0.124 3.35 7.56
1.0 0.346 0.372 0.075 0.108 3.45 8.62
0.473 0.327 0.076 0.119 3.25 9.18
0.399 0.361 0.075 0.114 3.56 8.54
12 0.369 0.337 0.065 0.100 3.52 8.01
0.342 0.311 0.052 0.110 3.21 7.31
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Fig.9 Load—displacement curve of reinforced body
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L5 B LR /m BIUE AL/ %
J-1 19.0 97.1
J-2 7.5 100.0
J-3 7.5 97.2
J-4 19.0 97.8
J-5 19.0 94.4
J-6 7.5 98.2
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