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66

\‘

/?a
DATE
DRAWING NUMBER
AREAASSESSED
GROUND SUPPORT ZONE #
DESIGNER
INPUT FOLLOWING FIELDS | [ONITS
EXCAVATION DETAILS VALUE N
EXCAVATION USE DESIGNATION[ZONEZ MEDIUM OCCUPANCY/EXPOSURE
SPAN (Dw) 44 METERS
HEIGHT (DH) 44 METERS
EQUIVALENT RADIUS {m) - ROOF 311 METERS
EQUIVALENT RADIUS {m) - WALL 341 METERS
SHAPE 4 HORSESHOE
TREND 56 DEGREES
PLUNGE 0 \DEGREES

68

K4
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12

Py
MPr
g |omas|
e
EBIESESS
PRINCIPLE STRESS ORIENTATION VECTOR PLOT 1
15 | .
/% ﬁ\:}“"" g.-z
f scin’ B
W T ) ; 1
Nl A 0
\ @A
bl et
ADFLIRNL I,

i 5 EXCAVATION STRESS MAGNITUDES 5. CHCNINTION GTRESS RATIOS S ORENIIIN
IN-PLANE SGMA 1P Y TT) STRESSS 7t —— 0
SARLE OF 011 ABOUE HOABONTA § ] - Sounie ] 12 7Y ]
IX-PLANE SIGWA ¥ (NEARLY ) STRESS] 8 St siGmazsp iy EE‘- p g &

STRESS PARALLEL TO EXCAVRTION AXIS [Y7) # B - SGUATY T 5? | E%
¥ PLANE STRESS CRENTATIONS Ex e 1] S— L8
T | E—— 15 TV
ottt o o o e '.-Eg
/ X \ [] 2 4 5“!\'.'155 E] kL] H STAGE ]
| X =70, SIBMA 110 3V STAGE s
. im 3.k £9
A5 38 (4] s @ 5| 'l
o JJIEM E% Bos. E;ﬂ
N gnm Eap-mn-n—n-—u-m
T ’“I Iil
! L TR i [ T I | T S e et R
sTAGE STAGE

K]5a

R JJAS Y A ) Ad b
HORIZONTAL GRID SPACING 25 m
VERTICAL GRID SPACING 25 m
MINE COORDINATES
EASTING NORTHING ELEV.

CENTER| 734700 9550700 2185

MIN{ 734675 9550675 2760

/ MAX| 734725 9550725 2810
74

% 5b
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Y248 N ) B )

[EXCAVATION STRIKE (AZIMUTH) 215  DEGREES
EXCAVATIONPLUNGE 0 DEGREES

ITERATIONS [ 10
Loéﬁg?gﬁ 195
76/
Kl 5¢
PR TIAL A2 2 TP

MINIMUM PERCENTILE] 10 %
MAXIMUM PERCENTILE] 90 %

RUN STRESS COMPILER
mf/
& 5d
BN IR & X
IN-PLANE VERTICAL STRESS (o) 500 |MPa
IN-PLANE HORIZONTAL STRESS (o) 300 |MPa
MEAN THETA (ANGLE SIGIP) 00 |DEGREES

K| 5e
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ARG ANAY 2 Y
STRESSES | TREND | PLUNGE
(MPa) | (AZIMUTH) | (DEGREES)
SIGVAS 133 56 g
SIGMA 2 273 154 40
SIGMA 1 653 316 48
TR 7077 1] O ik P
15
Pl S
/ \s GMA 3|
@05
SIGMA 1 \
45 25 %0 15
05 /
\ ® SIGMA2
\% _//
15

K5f
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84

/

2DFZ RN, ) i R 7 5

IN-PLANE SIGMA 11P (NEARLY Z'Z') STRESS| 65 | MPa
ANGLE OF SIG1IP ABOVE HORIZONTAL, 8f 50 | DEG
IN-PLANE SIGMA 3IP (NEARLY X)() STRESS| 25 | MPa
STRESS PARALLEL TO EXCAVATION AXIS (Y'Y')_15 | MPa

P N S5 1]
15
) I 6%&—
/1. \\
0
A5 - 0.5 0 0.5 1 15
\ 03 éﬁMP
a
\\--—1 oy
15
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86

SLIGHTLY ALTERED WALLS

Him METERS|
8 Him
DRY ORMINCRINFLOW | NA
3 NA Q007 000 01 085 04 O& T 4 T 4 10
! D J
13 mmwsawmmﬁﬁ"x-.;-x-s%
80 WPa e TRATT
- = RMR STAND UP 1M

Eo% E?E |m!ssmms cmLLPSE / /
mr i /
Z *&_\f ;«5{ ;/ //
N
é: NQ_SLP-;O‘!TREUJSIED
" o mc?? ﬁssmm?é nanua sn.ao g

=]

-
@

-
=]
n

F.
£y
UNSUPPORTED SPAN {m)

Fond n
N

K| 6a
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INPUT FOLLOWING FIELDS | |
ROCK MASS RATING VALUES CALCULATED VALUE
Q 37.50
Q 1.65
Q WALL 4.13
GEOLOGIC STRENGTH INDEX, GS! ; 40,00 |
ROCK MASS RATING, RMRgg 71.00
ROUND TYPE CATEGORY 4 |
ROCK MASS CHARACTERISTICS
ROCK DENSITY (P) 2900 kg/m3
ROCK QUALITY DESIGNATION (RQD) 75 NA
ESTIMATED RQD FROM FF 77
NUMBER OF JOINT SETS (Jy) 1+RANDOM NA
JOINT ROUGHNESS (J;) ROUGH-UNDULATING | NA
JOINT ALTERATION (J,) SLIGHTLY ALTERED WALLS
JOINT PERSISTENCE (Jp,) 310m METERS
FRACTURE FREQUENCY (f) 9 ffim
GROUND WATER (Jy) DRY OR MINOR INFLOW | NA
STRENGTH REDUCTION FACTOR (SRF) 15 NA
COMPETENT ROCK SRF GUIDANCE (PECK, 2000) NA
EXCAVATION SUPPORT RATIO (ESR) 13
UNIAXIAL COMPRESSIVE STRENGTH (o) 60 MPa
JOINT SPACING (Jg) 200-600mm
ESTIMATED JOINT SPACING 0.11 METERS
ESTIMATED BLOCK SIDE LENGTH 0.23 METERS
ESTIMATED BLOCK SIZE 0.012 m3
MISCELLANEQUS CALCS
EQUIVALENT DIMENSION, D (SPAN/ESR) (ROOF) 4.2
EQUIVALENT DIMENSION, D, (SPAN/ESR) (WALL) 4.2
GROUND TYPE CATEGORY ESTIMATE 4

Fd6b
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90
5
ROCK MASS QUALITY AND ROCK SUPPORT
G F E D |C]| B A
EXCEP. [EXTREMELY VERY VERY EXTREMELY EXCEP
POOR | POOR | POOR |POOR|FAIRIGOOD 000! GO0D /600D
—-—— 20
R S
501 s =
SR> o
: et T g
%2[} PNE -5 E
= - °.§<Q‘ Z
10| RRSI_RRSILRRS)] \‘\\,\%\f‘ 3 3
e & ?
o] oW
1 ‘ B m
z° ® OO 249
% 3 —— £° OarrME] | 4
b > A i Q&\G
21 A g ,‘\/’/ ‘\®‘§// /i// ?\.\g .Q -1.5
D ASIE 2R @5@, P QWALL
1 - LI LB | /' LR R l, LN LR LA BLALALLY | LI LB LY LENL N LA
0.001 0004 001 004 04 04 1 4 10 4 100 400
OCK MASS b oy
ROCK MASS QUALITY Q== - X éa B
- RMR STAND UP TIME
IMMEDIATE COLLAPSE / /
0 // /
E / %
g 15 e
(72 I £V / 7 _Q H—
8 TN &8 F)
R G VAV
S e > S e\l /
a 10 T ét/ . $ /
5 -7 S /
% - e // // / e
‘37 //, "‘:,:-:":_‘__,.---""
% N SUPPORT REQUIRED
o 50.00 60.00 80.00 90.00
ROCK MASS RATING (RMR)
N\
)
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y%%‘ﬁ RS
METERS
| 050 METERS
SHOTCRETE (MESH REINFORCED) |-
NONE -
NONE =
RESIN BAR (20 -
03 METERS
13.00
21 METERS
121 METERS
26 METERS
3 METERS
Ty METERS
CEROLT (57 -
BOLT INSTALLATION LOCATIONS (BACKONLY, RBONLY,BOTH|  BOTH BCKAO R
DISTANCE TO FIRSTBOLT METERS
INUMBER OF BOLTS 700
RING SPACING 2 METERS
ROCKBOTSPAONG . METERS
BOLT LENGTH 3 METERS
RING SPACING OFFSET 03 METERS
EXCAVATION PERIMETER 107 METERS
GROUNDSUPPORT CAPACITY HECKS
AVAILABLE SUPPORT PRESSURE (NO SHOTCRETE) 0215 MPa
AVAILABLE SUPPORT PRESSURE (SCALED) 0215 MPa
DISPLACEMENT
AVAILABLE DISPLACEMENT CAPACITY 100 mm
REQUIRED DISPLACEMENT ROOF/BACK 55 mm
REQUIRED DISPLACEMENT RIB 50 mm
STATIC CAPACITY
AALIBLE ROOFRACK WEDGE CAPACTY ISCALED) 2189 TONNES /9
REQUIRED ROOF/BACK WEDGE SUPPORT 1774 TONNESmS
AVAILABLE ROOF/BACK DEPTH OF FAILURE CAPACITY (SCALED) 247 TONNESI)
REQUIRED ROOFIBACK DEPTH OF FAILURE CAPACITY 000 TONNESm
AVAILABLE RIB DEPTH OF FAILURE CAPACITY (SCALED) 247 TONNES/m?
REQUIRED RIB DEPTH OF FAILURE CAPACITY 0.00 TONNESIT
DYNAWIC CAPACITY
ARLABLEENERCY CAPACIY ROOFEACK SCALED) 1226 W
REQUIRED ENERGY CAPACITY ROOFBA 000 o
AVAILABLE ENERGY CAPACITY RIB (SCALED) 1226 oy
REQUIRED ENERGY CAPACITY RiB 00 y
N

F48b
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106

T DAABE (EVELSWASSME RO |
| {ASSUMING 04 SPALLING THRESHO.D) |

K9a
/108

INPUT DATA
SPALLING INITIATION THRESHOLD
IN-PLANE STRESS (VERTICAL) (o) 100 MPa
IN-PLANE STRESS (HORIZONTAL) (0 100 MPa
UNIAXIAL COMPRESSIVE STRENGTH (o) 50 MPa
RATIOO1/0 0.2
GROUND TYPE CATEGORY ESTIMATE 7]
HOEK-BROWN (m;) 25 |NA
HOEK-BROWN DISTURBANCE FACTOR (D)
EMPIRICAL INDUCED STRESS ESTIMATION

RATIO - HORIZONTALIVERTICAL STRESS) 1.0
KIRSCH SOLUTION - WALL (opaxwarL) 200 MPa
KIRSH SOLUT|0N-RO0F1FLWMAX,ROOF) 200 MPa
RATIO opaX/0; - WALL 0400
RATIO opax/og - ROOFIFLOPR 0400
TANGENTIAL STRESS WALL er)) 130 MPa
TANGENTIAL STRESS ROOF (08 20 MPa

|

GEOLOGICAL STRENGTH INDEX (GSI) 3%
HOEK BROWN (mp) 245 NA
HOEK BROWN (S 0.001 NA
HOEK BROWN (A 052 NA
ROCKMASS STRENGTH (0gn) 99 MPa

K]9b
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NP FOLONFEDS 1 I ; S Y
INPUT DATA mmmwms 7
FACTOR OF SAFETY - REQUIRED 148 m|
ROCK NFORMATION TENDONS REDIJHED INSPAN 7700
mnw REQUIRED :snnm LENGTH 687
[ ACTUAL FS 185 |

w&ﬂm # OF TENDONS SHOWN IN CIRCLE 2
SUPPORT UNIT CAPACITY TOTAL TENDONS SHOWN B
DRIFT WIDTH -A 5
DRIFT WIDTH- B PARABOLOD SHAPE
CHANIFER {m} 20 - PLAN _ CROSSSECTION ISOMETRIC
INTERSECTION DETALS "
INSCRIBED CIRCLE DAMETER 1451 m - Q 5
LCOEENNG ZONE CEP a3
LOCSENING ZONE DEPTH 487 m 10 ; 6

15, - ; s

124 000 500 1000 1500 2000 2500 TASOLODVOLUME  Vgugy l"r h
EXAMPLE TENDONROCKBOLT LAYOUT ~ §=INSCRIBED CIRCLE DIAMETER
H = FAILURE DEPTH ABOVE FLAT BACK
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