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plogical Setting

= Ayeragel \ Unit Rock Type

HW5 Mottled and spotted Anorthosite
HW4 Spotted Anorthosite (SA)
HW3 Mottled Anorthosite (MA)
HW2 Spotted Anorthositic Norite
HW1 Norite
Bastard Pyroxenite Pyr oxenite, Coar se Grained
M3 Mottled Anorthosite
M2 Spotted Anorthositic Norite
M1 Norite
M erensky M edium to Coarse grain Pyroxenite
M zryér?;k?/_"Fl{%ef Chromitite Layer - Pegmatoid
FW1 Spotted Anorthositic Norite (SAN)
FW2 Cyclic Unit (Pyroxenite-SAN-MA)
FW3 Spotted Anorthositic Norite
Fw4 M ottled Anorthosite
FW5 Spotted Anorthositic Norite
FW6 Cyclic Unit (MA-SA-MA)
FW7 Spotted Anorthositic Norite
FW8 Spotted Anorthosite
FW9 M ottled Anorthosite
FW10 Spotted Anorthositic Norite
Fw11 Spotted Anorthosite
FW12 Mottled Anorthosite
UG2 Pyroxenitewith L eader Chromitite
Shromiite
UG2 Pegmatoid
Spotted Anorthositic Norite




UpPoITL Design

-~ ‘A{e thoeadology
Fro@on etal:

» L =2+0.15*B
» ESR
Where: -

L isbolt length;
B isthe excavation width;
ESR isthe Excavation Support Ratio - a value related to the intended

use of the excavation and the degree of security, which is demanded of
the system - For permanent mine openingsthe ESR = 1.6.




UpPoITL Design

y ‘AZe tlieaology

,Wide Excavation (Chairlift) -

1. L (héfy@t to support) = 1,63m

Z Yie@ng lroaa Reqguired = 76,6 kI
(1,5 FOS)

5, 61 Wiae Excavation (Conveyor) :

1. L (height to support) = 1,8m
2. Yielding Load Reqguired = 84, 7 kIN
(1,5 FOS)




SUPPOIT Designn

y JMe tlhieaol/ogy
. F
Lz] Olheneens at Angles

F Resultant Load
on Steel

‘]

F Resultant = M*g (Vertical Load)
Sin g

F Vertical gravity
Force on Steel




UpPoITL Design
_' AZet/zodology

Ghenaorns at Angles .

of Loading 96 Load Additional
installation  formulae for reduction on calculation

bolts steel factor

i

Fe=m*g
Fr=1,15*m*g
Fr=1,414*m*g

Fr=2"m*g
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Ml }S‘ha 1t

2. No, 12-Shaft




. ' Yeaseistuaies
g =

Ml =Shiaft (Resin Bolting)

Cri t/c%PJame ters :

o AnglerorInstallation
e Critical Bond Length for Resin Bolting




’ gé‘ase,Studies
= B2
Nq. Jan (IxResinBolting)
*We of lrastallation

— Z0) L)eie)
- L 0_@ R?qwremen (s :

o 4m WiaenEsxcavation (Chailrlift) -

Yielding Load Required = 81,5 kIN
(1,5 FOS)

5,6m Wide Excavation (Conveyor) :

Yielding Load Required = 90,1 kIN
(1,5 FOS)




B GCdadselsStuaries
-

ING) A (Ixes/n Bolting)

ZGrncalBoRa Lengti

. RESIN CAPSULES

CRITICAL BOND LENGTH
20mm DIAMETER BOLT

e 70mm F

el 130mm F
200mm F

e 300mm F

—o—400mm F

e=@==250mm FA
CBS




. ' Yeaseistuaies
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Ml 1=Shiart (Split Sets)

Cri t/c%PJame ters :

o Criticalssona Length for Split Sets
o (Corrosion




| casaeisiuadies
Ne). @ft F(Sp/it Sets)

Mca/ Bond Lengith for Split Sets :

——Ungrouted 44mm
Dia. Hole

- Grouted 44mm
diameter Hole

Splitted Ring
Ungrouted in 42mm

Dia. Hole
Critical Bond

Strength




Mosmn

Hypothesis Testing fbpllt Set data :

-

1) One Tailed Test

HO : Thereisno differencein the mean material loss of 2,4mm thick
Split Set than of 3,2mm Split Set

H1: The mean material loss of the 2,4mm Split Set underground is larger
than the 3,2mm Split Set tested in the lab.

HO: U =0.1982

H1: U #0.1982




| ' GConclusions
| Bolﬁ A ﬁg/es

Wl /ty efiects the benaing
momenmct/ng on steel tendon

-

2. Bolt:aesign sfhoeuld include
reauction. or steel strength when
Dol Is Installed at angles less than
90 deg. to the vertical




| ' GConclusions
| ResM/;inﬁ

1‘5’@’@ Sjzemust Aot belin excess of
STeIbier-sidel or bolt — 34mim

HOIENGEES]

2. Ultimate setting time — 15 min for
critical bond length of 300mim

3. Storage life — 6 months @ 20 deg.




GConclt/sions

£ -
- Spl/%spermanent Support

I ole sizeNs extremely critical to
| Iequired /oad. from Split
Sets

z Frictﬁna/ /oaa does not Increase
significantly with an increase in
Split: Set: lengiti

3. Ring weldead to end of Split Set
contributes a large degree to
higher loads obtained from full
length Split Sets pull tests




: \CorellsIens (cont)
- Sal s Permanent Support

IRGIrounnEg o tEe nole through the
» SeL/sieritieal to. thie final
desi%7 Joad reguirements

S, Critiealyoena lengith of grouted
Split Set /s 18cm for a 5,6m wide
excavaton

6. For life of mine hot rolled
Galvanized Split Sets are required




