Journal of the Korean Geo—Environmental Society ISSN 1598-0820
20(8): 13~20. (August 2019)  http://www.kges.or.kr DOI https://doi.org/10.14481/jkges.2019.20.8.13

KRR ZxHe] St 2198 Yl E HZ=ut gt

Evaluation of Reinforcement Effects According
to Reinforcement Type and Grouting Method

s E M- 2ot 0l 8

Jongseo Park - Taeyeon Kim ‘- Bongjik Lee

Received: June 21%, 2019; Revised: June 27% 2019; Accepted: July 26“‘, 2019

ABSTRACT : In order to ground reinforcement, the chemical grouting, the anchor, the soil nailing system, the micropile, etc. can
be mentioned by the methods widely used in domestic. The above ground reinforcement methods are developed by various methods
depending on the type of reinforcement, installation method, presence of prestress, grouting method, etc. However, in common, the
strength of reinforcement, the friction force of grout and reinforcement and the friction force of grout and ground are the main design
variables. Therefore, the optimized ground reinforcement is a material with a high tensile strength of the reinforcement itself, the
friction force between the reinforcement and the grout is high, and the application of an optimal grouting method is necessary to
improve the friction force between the grout and the ground. In this study, a total of 20 model tests were conducted to analyze the
reinforcement effects according to the shape of the reinforcement and the grouting method. As a result of the test, As a result of
the experiment, it is judged that the reinforcing effect is superior to the perforated + wing type reinforcement and post grouting
method.
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Fig. 1. Classification according to the grouting method

Table 1. Presumptive average ultimate bond stress for ground/
grout interface along bond zone (Sabatini et al,, 1999)

Ultimate bond stress ground-grout (kPa)
Ground type i
typ GraV}ty PressPre Pos.t Underreamed
grouting | grouting | grouting
Silt, Clay
(Soft to medium 35~70 35~95 50~120 50~145
stiff)
ilt, Cl
St Clay sy 120 | 704190 | 95-190 | 95-190
(Stiff to very stiff)
Sand
(Loose to medium | 70~145 70~190 95~190 95~240
dense)
Sand
(Medium dense to | 95~215 | 120~360 | 145~360 145~385
very dense)
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oM.C Vi
USCS G,
’ (%) (kN/m’)
SW-SM 2.63 13.1 17.0

Table 3. Shear strength of weathered granite soil

Relative compaction 90%
Shear strength parameter y 2 ¢
(kN/m’) @)
Result 7.6 29.8
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Fig. 4. Pullout apparatus
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Table 4. Reinforcement bar

Table 5. Test series

Test series Type of reinforcement bar Grouting method
Pipe type -
Helical type -
A Disk type -
Wing type -
Hole type -
Hole+Wing type -
Pipe type Gravity type
B Helical type Gravity type
Disk type Gravity type
Wing type (2D) Gravity type
Hole type (2mm) Gravity type
C Hole type (10mm) Gravity type
Hole type (15mm) Gravity type
Pipe type Gravity type
D Pipe type Pressure type
Pipe type Vibration type
Pipe type Post grouting type
Wing type (2D) Gravity type
E Wing type (3D) Gravity type
Wing type (4D) Gravity type
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(a) Before failure (b) After failure

Fig. 5. View of unconfined compression test of pipe type

(a) Before failure (b) After failure

Fig. 6. View of unconfined compression test of helical type

(a) Before failure (b) Atfter failure

Fig. 7. View of unconfined compression test of disk type

(a) Before failure

(b) Atfter failure

Fig. 8. View of unconfined compression test of wing type
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Fig. 9. Compressive load between grout and reinforcement bars
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Fig. 10. View of unconfined compression test of hole type

(b) Atfter failure

(a) Before failure

Fig. 11, View of unconfined compression test of hole and wing
type
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Fig. 12. Compressive load with variation of hole type
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Fig. 17. Pullout resistance stress with variation of grouting method
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