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ABSTRACT

This study has been carried out to design the standards of rock bolts which are
recommended to be used for supporting material in Seong Ju tunnel, Under recently
planned to construct. Due to the weak bedding rocks along the Tunnel, NATM
supporting method is assumed to be applied and the design and calculation for rock
bolts which are important material for this supporting method. Though the study, the
results obtained are as follows.

1) The rocks defined as coarse sandstone, fine sandstone, medium sandstone, sandy
shale and silty shale are normal rocks in strength, and black shale, greywacke and

- conglomerate are weak rocks in strength.

2) When the length of 3~4meters of rock bolts are used, the distances of bolts are
supposed to be 1.3~1.8m in sandstone and 1.3~2.0m in shale and for greywacke
the distance should be 1.5m. :
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Fig. 4-c Stress-Strain curves of Sandstone



Coarse Sandstone TRIAXIAL COMPRESSION TEST
Specimen Confining Compressive strength| Friction Tensile R K
No. |Pressure(kg/cr)| at failure(kg/cr) |Angle(4)|Strength(kg/cr)| TEMar
1 924 68 33
2 731 A7 73 Average
55
3 617 51 54
Kg/omt 1,000
Shear »
Stress
. 4
0 500 . - 1,000 7 Kgsomt

Fig. 4-a The relationships of normal stress and shear stress as a result
of trlaxlal compression test in coarse sandstone.
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Tabie 5 Support Capacity of Rock arch

. : Angle of | Length of . Support
. Rock type Friction Bolt Boltu(lri)space Ca(LpAa%ty
' (degree) (m) (ton/m)
. 18 80
| 1.5 130
Sandstone ‘Coarse s.s 51 15 78
- 3 1.3 117
1.0 234
1.8 67
4 15 110
1.0 299
Medium s.s 48 -
} , 1.5 66 -
3 1.3 100
1.0 199
BB HEDEE 28




Angle of Length of : Support
Rock type Frigction Bgolt Boltlr(lg1 )SDace C%Za’%ty
(degree) (m) (ton/m)
1.8 53
4 1.5 86
1.3 124
Fine s.s 43
1.5 52
3 1.3 78
1.0 155
2.0 95
4 1.8 129
Sandy sh. 59 1.5 212
3 1.5 127
1.3 192
Shale 1.8 58
4 1.5 95
1.3 136
Silty sh. 45 1.0 256
1.5 57
3 1.3 86
1.0 171
1.8 110
4 1.5 332
Greywacke 65 1.3 477
3 1.5 199
1.3 300
4.2 BEXEIEel sMEE —
B R HdY K 2 REOl: mhn f
ke %o Wt WEEY oz Ha ‘= O
o FEAiEe] fESA ST o] FMES iR 100

o] B FHEEE 3 o= FRYy,
SEHES] Eol: Protoyakonove BEpztol
et

h :height of the parabola as dead
load height{m)
£ ©half of gallery width(m)
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Table 6. Dead load per m Tunnel

oc h T qt
Rock type (ke/en) f (m) | (ton/em) | (ton/m)

C_oarse S.8 757 7.57 1.250 2.597 31

Sandstone Medium s.s 634 6.34 1.497 2.570 37

Fine s.s 883 8.83 1.075 2.640 27

Shale Sandy sh. 893 8.93 1.063 2.680 27

Silty sh. 599 5.99 1.584 2.605 39

Greywacke 382 3.82 2.484 2.530 60
f: Protodyakonove) 1%8 4-3 Rock Boltel #%:&t

6. : compressive strength(kg/cr)
w2 Bde Efudol¥d {(ERde ME
(qt : ton/m)2
qt=hX ¢ Xr
r : density(ton/m’)
o2 AMED o]24 Rock Boltd #HitE B
el WrEld Egpael HY AEHNE B8
f7 Qo) FATES FITSHE & 63 2ok

A BEEEId AT Rock Bolt: {bEBHE
el sl EEANIIE Resin BoltE HA3E
AR it Boltd] MES MEEIZ 3}
H(KSD 3504 AHZEZIZYERH B39 4%
SBD 40)_ Bolt9] ERL 25m/mZ 3.

Resin BoltE s Hiis ApfEE @
BALE7L capsuled]l BHHO o] o]Ao]
Rock Bolt FLAdl E<i7l4 REHA mwEbkd
o} webA EBEE 23t HEAHE Resine

Table 7. Design of Rock Bolt

Angle of Length of . Support
Rock type Friction Bolt Boltu(lli)space C%%I%ty
(degree) (m) (ton/m)
Coarse s.s 4 1.8 26 |
) 3 1.5 2.5
. 4 1.5 3.0
Sandstone | Medium s.s 3 13 27
Fine s.s 4 LS 3.2
: 3 1.3 2.9
4 2.0 3.5
- Sandy sh. 3 1.3 4.7
ale
silty sh 4 D 2
y 8h. 3 1.3 2.2
4 1.5 5.5
G_reywacke 3 1.5 3.3
PR B 30
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(10) Cemal BiRon Ergin Ariov Lu(1983)
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Wiley & Sons, Inc., New York,
PP.28~32.

(11) Kendorski, F.S.(1975), Caving Ope-
rations Drift Support Design:
Design methods in Rock mechanics,
PP.277~286.
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HoZ BA® 5] e de BEERS 8ES uvgy & E.Hoek and E.T.Brown
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_ Bulk |COMPres=} m. o Angle | Youngs ‘ ,
; sive of Modullus | poisson’s
Rock Type D(eg’}i;lf)y strength S'&g}‘g)h Friction | (ke/cs) | Radio Texture .
(kg/cr) 7 1 (degree) | Xx10°
Coarse C L
cadstone 2.597 | 157 53 55 44 | 0.135
: preper Tex.
Medium s.s 2.570 634 43 56 4.64 0.270 [T & goy,
Fine S.s 2.640 883 69 - 53 7.57 0.144 r— ’
Black shale | 2.650 | 294 39 38 | 526 | 0264 |
Sandy shale 2.680 893 61 57 10.48 .| 0.147 distinct
Silty shale | 2.605 | 599 88 | 45 | 2.023 | 0.053 _F%iirffa;fom
Grey wacke 2.530 382 21 59 1’._598 0.115 U
Conglomerate| 2.560 301 73 .- 12.30 | 0.135 equidiemens-
I ional Tex.&
Be.
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Appendix 1. Rock Strength Test

a) Sandstone

: Uni-axial .
Purpose of test Compressive Tested by '84. 3.
' ~ Strength
~ 567141517 :
Sample No. 18 26 27 Rock type ~ Sandstone
Sample | - . » | Sampling A=
_ ASamplmg_ date .’83. 5. 31 * Location 37 374
Diameter (m/m) 30 A | ‘ 60
Testing mashine T4 &A1
Cz;lc’}l;;(zn Loading raﬁge - 100ton with 0.1%error _
Loading speed 10 ton/min.with 0.1%error
) " e Density
. Specific glfav1ty : (gr/cm’) 2,597
. Absorption
| v Porosity(%) ratio(%)
Properties :
Permeability Shore 68
(Darcy) - hardness
Wave velocity P-wave 4141 S-wave 2206
(m/sec)

before test

- after test . .

Remark -

Fig.4-9 Data sheet for Uni-axial
Compressive test in

sandstone.
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b) Shale

Uni-axial 4
Purpose of test Compressive Tested by '84. 3.
Strength '
Sample No. |112131419 23| Rock type  Shale
. , Sampling 1=
Sample Sampling date 83. 5. 31 Location A% 378
Diameter{m/m) 30 Height(m/m) 60
Testing mashine 4 4EAE
Condition . ; o
of Test Loading range 100ton with 0.1% error
Loading speed 10 ton/min.with 0.1% error
- . Density
Specific gravity (gr/cm’) 2.65
. ' Absorption
12
Porosity(%) ratio{%)
Properties
Permeability Shore 45
(Darcy) hardness »

Wave velocity
(m/sec)

P-wave 3,390 S-wave 2,077

before test

after test

Remark

Fig.4-h Data sheet for Uni-axial

Compressive test in

shale.
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