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The Case Study on Application of SWELLEX & SWELLEX
Cable Bolt to Support Drifts in Soft Rock of the Coal Mine
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Table 1. Consumption ratio of support type in Ko-
rean coal mines

Type of Support 89 90 91 '92

Timber Sets 36% 33% 29% 23%

Steel Arch 60% 66% 1% 71%

Cement Sets 2% 1% — -

Rock Bolt 2% - - 6%

Table 2. The types & properties of SWELLEX bolt
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Fig. 1. Expanded SWELLEX with water.
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Resin Bolt SWELLEX
Fig. 2. Comparison of support effect of SWELLEX
with resin bolt.

Items Standard Yielding Supper Coated
HELTIE 11& 9.5+ 228 10&
Bolt #4% 27 mm 27 mm 36 mm 27 mm
Bolt HtHefg€ 41 mm 41 mm 54 mm 41 mm
fHEHIRLE —RxiQ) B Pillar #EREH] KB B KEfho] 4ok 2

¥Rz 0) r o,

a2 R




— R HERe R 2x & 3% HEe) 9y
S s

— Qo] S8] cdofste] wubEAl A
7t asle A3

SWELLEX £E& A MEEd ZsiRlals
SWELLEX®} &7 5%77F ddl adfgft 2 &
JiRIsgell whe} Table 29F Zch

HAE 8l &

2.3 EMi®

SWELLEXE 3N BHHEE Hallbid o Re-
bar® e}l oF 150 A nlsdzqt H Ll 2ot 7k
(BFHER, #E)ol Rebaroll vls] <F 1/3 Az ko)l

7] & AR whE 7] wfFoll AxH 1 HfHE
A2l n)s3lk fFolr) ] A 9l AdiE] {lH]

Ao A A== Ehbel BER o UGBTI s

18 SOLTS PR ROUKD

TOTAL EXY BTTALIATION CCoT (zey
Mhemrac )

E73 labeur cost [N Bott canl [T Orvuttag cont XS] Pump cont
Fig. 3. Cost calculation of SWELLEX & Rebar.

5] orittng «r

B H Bow#H X
| [
HERH B % E R H#
I [
AR ER WA Q&
i I !——
l
i |
]
LEH 2

Fig. 4. Flow chart for rock reinforcement site test.
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Table 3. Results of pre-boring

Section of Boring Type of Rock Condition of Rock R.Q.D.
26~175m Crushed Sandstone L.Grn.Gr.C.S.S8* 0~15%
17.5~21.6 m Shale Black & Coal Shale 0~10%
216~ 3.7m Sandstone L.Gr.C.S.S 25~45%

*Light Green Gray Coarse Sandstone
Table 4. Physical properties of rock (Dong Won coal mine)
T f Rock Crushed
ype of Toe . TUShE Shale Sandstone
Items Sandstone
Specific Gravity (g/cm®) 2.66 2.76 2.68
P-Wave Velocity (m/sec) 1,977 2,145 2,791
Uniaxial Comp Strength (kgf/cm®) 870 804 1,065
Tensile Strength (kgf/cm?) 63 82 77
Poisson’s Ratio 0.25 0.10
Young's Modulus (X 10° kgf/cm®?) 5.1 4.9 35
Internal Friction Angle (Degree) 62 54 60
Table 5. Design for rock reinforcement
Type of Rock Crushed Sand Shale Zone
[tems -stone zone
Drift Size(Width X Height) 46X3.0m 4.6X3.0m

Type of Rock Bolt
Forepoling
— Length X Span
Rock Bolt
Length
- Span
Shotcrete
— 1st Stage
2nd Stage

Yielding SWELLEX Yielding SWELLEX

3X0.6 m 3X0.6 m
1.8m 1.8 m
0.9 mXx09m 0.8 mx08m
- 5cm
5cm
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Fig. 5. Flow chart for rock reinforcement.
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Table 6. Conditions of measurement

Items Case 1 Case 11
Compressed Air(kg/cm?) 3.6 5
Pressure Ratio* 60 :1 60 :1
Pump Maximum Pressure 220 Bar 300 Bar
Drill Hole Diameter 35~38 mm 37~38 mm

Type of Rock Hard Sandstone Sandy Shale
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Fig. 6. Pull out test result, Case |.
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Fig. 7. Pull out test result, Case I
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Table 7. Comparison rock bolt with steel arch

B3 Aepgit 7

Items

Steel Arch

Rock Bolt

Type of Rock

Type of Support

Crushed Sandstone
Sandy Shale
Steel Arch (GI 100)

Crushed Sandstone
Sandy Shale
SWELLEX Rock Bolt

With Wood
Span of Support 50 ¢cm 0.8 cmX0.8cm
Materials Cost/m 506,000 Won 201,000 Won

(Include Repair Const)
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Installation of cable bolt with SWELLEX (at

Fig. 11.
test site).
Deformazion mm.

350 v

Fig. 12. Results of convergence at cable rock boit
test site.
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