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ABSTRACT

Although the soil nailing method is generally used as a gravity grouting, the development and application of pressurized
grouting method has recently increased to address the problem of joint generation and filling due to grouting. Pressurized
grouting of the soil nailing method is generally used in combination with ordinary portland cement and water. In the field,
the cement is mixed with the rapid setting cement to reduce curing time because ordinary portland cement takes more
than 10 days to satisfy the required strength. In this study, uniaxial compression tests and laboratory tests were carried out
to confirm the efficiency of the grouting material according to the mixing ratio of rapid setting cement. The mixing ratio
of 30% grouting satisfies the required strength within 7 days and satisfies the optimum gel time. As a result of the laboratory
test with granite weathered soil, the reinforcing effect was confirmed to be 1.5 times as compared with the gravity type
at an injection time of 10 seconds and a strain of 15%. The friction resistance increases linearly with the increase of the
injection time, but it is confirmed that the friction resistance decreases due to the hydraulic fracturing effect at the injection
time exceeding the limit injection pressure. Numerical analysis was performed to compare the stability of slopes not reinforced
with slopes reinforced with gravity and pressurized soil nailing.
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Fig. 1. Production concept of pressurized grouting soil nailing

Table 1, Properties of cement

=
Type of cement Cal SO, Al,O3 SO3 '”er;ess Specific gravity
(cm*/q)
OoPC 579 26.3 1.9 3.9 6800 3.01
RSC 54 21 20 5 3700 3.1
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Table 2. Case of unconfined compression test

Ratio (%) Water cement ratio Gel time
Test No, 9 i
OPC RSC (%) (min)
1 80 20 42 120
P 70 30 2 60
3 60 40 2 17
4 55 45 42 5
5 100 0 42 -

(a) Production of specimen

(b) View of unconfined compression test

Fig. 2. Distribution of horizontal earth pressure
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Fig. 3. Unconfined compressive strength with curing time
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Table 3. Properties of weathered granite soil
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Fig. 4. Size of soil box

(d) View of pull—out test
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Table 4. Result of pull-out test
Type of grouting Pressurized time Diameter avg, Rate of increase Pull—out load Qs
method (sec) (cm) (%) (kN) (KN/m?)
gravity - 414 37 3.85 66.6
10 5.87 46,9 57 98.6
i 20 6.66 66.5 6.3 108.9
pressurized
30 72 80 6.5 141
40 51 275 14 242
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Fig. 5. Pull-out load and expanded radius
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Table 5. Applied

material properties to numerical analysis

Layer No, Condition N (”/Cmg) (C[I,)) (ﬁ;tnz) E,
1 Colluvium soil 10 05 27 1.8 674
Weathered soil 18 0.5 31 1.9 1,213
3 Weathered rock >50 3.0 35 2.1 3,363

6m

Sm

250m|

Weathered sotl

Weathered rock

50m

(a) Analysis area

(b) Numerical analysis boundary condition

Fig. 6. Model slope for sensitivity analysis (TALREN 5)

Table 6. Application of effective diameter

Measured Applied value
Type of grouting method gravity pressurized gravity préseurized
10s 20s 30s 40s 10s 20s 30s 40s
Diameter (cm) 414 57 6.6 72 51 10 14 16 18 12
Rate of increase (%) - 37% 59% 73% 23% -
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Table 7. Result of sensitivity analysis using TALREN 5

Fs
Type of analysts condtion (S’i‘) before reinforced after reinforced
gravity grout 66 1.59
1 (10sec) 98 1.70
pressurized 2 (20sec) 108 1.27 172
grout 3 (30sec) 114 173
4 (40sec) 24 1.49
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