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t. Sunrnary of forces: 

1. Weight of Block. W: 

w•rH2 (1 - 1)-dta•! -r (taiis taiiu) -z-
3 

Where r • Unit Weight of Rock • 170 lb./ft. 

2. Honna.1 Water ~ressure. U11 

Uri .. 1 w hw a + t 1a1(hw + he} b 
2 

• 62.4 lb./ft. 3 
Wiler!! r"' • Unit Weight of Water 

3. Crack Water Pressure, Uc: 

2 
1k.. ¥ 

It. Resolution of Forces: 

1. forces Along the failure Plane: 

Force due to W • W sin 8 
Force due to Uc • Uc cos e 

2. Forr.es Normal to the Failure Plane: 

Nonnal force due to W • W cos! 
No~l force due to Ur, • - Un 
Nomi.al force due to Uc • - Uc sin! 

111. Calculation of factor of Safety: 

1. Disturbing Forces t Forces along the hilure Plane 

• W sin a+ Uc cos! 

2. Resisting Forces [I Normal forces] Un• + (t){c) · 

3. F • 

• [W cos 8 - Ur, - Uc sin B) tan t + (i + b}(c) 

[W cos 8 - Un - Uc sin s] tan t•<• + b){c) 
W Slfl 8 + Uc COS! 

ANALYSIS CURRAGH RESOURCES INC. 

METHOD F~GURE 2. 33 



1 

I 

! 
I 
I 

1,150 

en a: w ... 
!:111-1,100 
;;:; 
z 
0 

\ii 
"' ~ w 

1,050 

1,150 

en a: w ... 
!:!ij-1,100 

• z 
Q 

! 
r 

1,0110 

. _,,. _,, . 
..-· 

--
·...... .,,, . ./·-

-

I 
I I I 

:--/, 
I CftACl<S ' 
I o 

- ~~ t - --:-...r-f--
TA8L.£ I _,..,,, • ..,,,..... 

___ .,,,. ,,/./· 

-·--
• AVERAGE DP 0, r · 1 FOLIATION , • a- DESIGN SECTOR A : DESIGN SECTION 2E PHASE 3 

I . 
I I 

\150 

en 
ffi ... 
!!I j-1,100 
;;:; 

~ 
I, 
> w 
Gl 

1,050 

·-~~-l--
- :;:: . Gft().H)Na"Dt 

-- -- / TJA..£ 

./ 
/ 

/ 
:~,.. ... 

,- I l'Ot.lATION • Ir,• 

/. 

DESIGN SECTOR A : DESIGN 2E PHASE 2 

I I ./ ...= I .,/ • ./ 

I -., ./ 
I _.;.,-.- ;..-~ - - - r / TAIIU!: -

/ 
~ 

• JtlEftMIIE DP Dfl' 

-:..---... 
. / 

/ 
/ 

/./ 

r I FOi.iA- , • 27 • .- DESIGN SECTOR A : DESIGN SECTION 2W PHASE 3 

o IO f W ., I'°.....,. 
SCALE . 

ROCK STABILITY ANALYSIS 
FAILURE PLANES 

i.100 

ffi 
/ 

~-

... 
w~ /,"""""-DI'°' !E IOO l'OlJATK>N f • Jt' 
~ ,, 
~' 

! 

....r.;..;;?_ 
/ /• TAkE v,,,,. 

/ . 

1,010 
DESIGN SECTOR A : DESIGN SECTION 12E PHASE 3 

CURRAGH RESOURCES INC. 

!FIGURE 2.34 



l 
L 

L 

' ! 

,·· ,· 

' ' ·"' 

' '· 

CURRAGH RESOURCES INC. 

GRUM PIT · 
STAGE I. PIT LIMITS 
• BY 12m SENCHS 

.. ,c_ ..... ," ............ . 
FIGURE 2.35 . : .• 



.. ··' 

--·--
----=::-:--. ----

·· ~~~-< -

I .•·· 
---·· 

0 50 100 150 200m 

CURRAGH RESOURCES INC. 
Ylll<OO< l(lllhlO!tY 

GRUM PIT 
STAGE Il PIT LIMITS 

BY 12m BENCHS 

'·-1-=.---~-a=;.ac, ,'"',--=-=-lr-=---; '·-FIGURE 2.3 
... , vino.a 

: .... 



" .... . . 

/ ,. 

.. // 
~-. 

/" 

/ 

/ 
: • 

/ --

0 · 50 
• 

100 150 
' 

200m 

--

CURRAGH RESOURCES INC. 
fAIIO YUKOtt T[IIIIITOflY 

GRUM PIT 
. STAGE m PIT LIMITS. 

BY 12m BENCHS 
1---- ----- _.. .. 

.... ,:_ 
•·•- ·-11n ... I ¥"'TUI 

FIGURE 2 37 



A 

Tll.L 13EII.MS 

B 

llbO 
ilLl. BER!v\5 1\50 

~ ., 
Ul H40 
"'- "' 1;i V 

-;;: il 3::) 
..( 

~ \120 C, 

"' ,z 1110 ~ 0 

~ 11= 
fu > 
--' !090 
w 

COJl,PAC:!"f"D ilLL Co\'ElZ 
A' 
I 

!=ING.Ell. DRl>.IN 

I 

SE.C."nON B-B16
11 

I: 2000 

1: zooc 

Wl\srE 11.<Xl< -~--
INNE:R ~t.1$ 

Nat-es•. CD THI outer be<rn~ constructed 
!:>imultcmeou:;l)' wlth msteroc:I: 
inner l:>erms as shown. 

CURRAGH RESOURCES INC. VANGORDA PLATEAU DEVELOPMENT 

VANGORDA WASTE DUMP 
ALTERNATIVE 1.4 

SECTIONS 

112..0 

1110 

\\00 

8 
,, 

DATE 

1\60 

l\50 

1140 

\\30 

1120 

1110 

1100 

DEC.1989 
PRO.t NO. 

0609 
.A~R'OVED 

NO. 

2.40 



WASTE 

TILL 

RAIN ROCK 

TILL 
BERM 

Im 

GLACIAL TILL 
FOUNDATION 

SUMP DETAIL 
SCALE 1•200 

3m wide 
FINGER DRAIN 

TILL 

( 50 mm ¢ to 300 mm¢ CALC-SILICATE) 

TYPICAL DETAILS 
FINGER DRAIN a SUMP 

DITCH TO 
AMO COLLECTOR 
DITCH 

CURRAGH RESOURCES INC. 

1:500 FIGURE 2. 41 



ELEVATION 
(METRES) 

1160 

1150 

1140 

1130 

1120 

1110 

1100 

ELEVATION 
(METRES) 

1160 

1150 

1140 

1130 

1120 

1110 

1100 

F.S. (STATIC) 2.0 
F.S. (PSEUDO STATIC) 1.67 

2 
1 c;:::;:: CD 

•CTION B-B - VANGORDA WASTE DUMP 
SCALE 1:1000 

F.S. (STA112.4 
F.S. (PSEllSTATIC) 2.10 

TILL BERMS 

------.. ----

2 
1 r::::::::: 

-· 
2 

l:CTION D-D - VANGORDA WASTE DUMP 
. ' SCALE 1: 1000 

® 

TOTAL 
DENSITY COHESION FRICTION 

ZONE Kg/m3 Kg/m2 ANGLE MATERIAL 

CD 2200 0 32 TILL COVER/BERMS 

® 2200 0 35 WASTE ROCK 

® 2300 2000 38 FOUNDATION TILL 

TOTAL 
DENSITY COHES£0N FRICTION 

ZONE Kg/m3 Kg/m ANGLE MATERIAL TILL COVER 

CD 2200 0 

® 2200 0 

® 2300 2000 
ASSUMED 
PHREATIC SURFACE 

32 TILL COVER/BERMS 

35 WASTE ROCK 

38 FOUNDATION TILL 

STABILITY ANALYSES 
VANGORDA WASTE DUMPS 
SECTIONS B-B AND D-D 

FIGURE 2.42 



' i 

I 
ELEVATION, 
METRES 

1160 

1150 

1140 

1130 

1120 

1110 

1100 

TOTAL 
DENSITY COHES20N FRICTION 

ZONE Ka/m3 Ka/m ANGLE . MATERIAL 

1 2200 0 32 TILL COVER/BERMS 

2 2200 0 35 WASTE ROCK 

3 2300 2000 38 FOUNDATION TILL 

F.S. (STATIC) 2.50 
F.S. (PSEUDO STATIC) 1.90 ~. ----CD-----~® ~-~·~ 

-· ® 

@ 

SECTION C-C - VAtJGORDA WASTE DUMP 
SCALE 1:1000 

ASSUMED 
PHREATIC. 
SURFACE 

STABILITY ANALYSES 
VANGORDA t/ASTE DUMP 

SECTION C-C 

FIGURE 2.43 



I' 

I , . 
/7'"-•~oo 

i-"'· ,.. 

1_ 

i( ( 
I 

~ .. ,._ . 

---:-,,.-- .. ,-. ,,. 
-----ff-, \ 

If i -
II :..:~J .. 
II 
I. 

/ / 

+ I 15 

----

·------ . 
\ 

---· . 
. --·- -

r--__ 

WASTE DUMPS RESOURCES INC. 

STAGE I CONFIGURATION SCALE: 
I: 5000 FIGURE 2.44 ~., 

'~ . / I I I 'fl'// -~ ./ ./ /' /' / / 



\ 

-- ) 

( 
--

----- ' 

-----H--
. // . ' 
11--.1 
II 
1 

,-~ .. II ~ 
/ ,,, . 

I. • II 
II 

-
STAGE II 

---~---------
; I ' / 

0
----

1tO 

RESOURCES INC. / 

SCl>LE:1:5000 FIGURE 2.45 

I 1//I If,~ 



E 
1300 

u, 1290 
IIJ a: 1280 ... 
IIJ 

1270 ::E 

z 1260 

z 1250 
0 

1240 ~ 
> 1230 IIJ 
..J 
IIJ 1220 

u, F IIJ 
a: 1330 ... 
IIJ 
::E 1320 

2 
!!: 1310 I~ 

z 1300 
0 

~ 1290 

IIJ 1280 
..J 
IIJ 1270 

ELl290 

--.,,.....,,,...-,,:::;.::i:_ ___________ EL. 1275 ____ ------- _____ -::,,,. ___ ___ TILL 

~---="""""=- ____ ----~i.,_i,t6.Q._ ----- __ TILL --- __ 

ROCK 

TILL 

-URDEN 

BEDROCK 

SECTIOII E·-E' 

{STAGE ll} / ., 

SCALE 1,2000 

EL. 1315 

--- - _.§. __ ROCK/TILL {STAGE I} _______ EL. 1300 __________ _ 

OVERBURDEN 

BEDROCK 

SECTIOII F-F 1 

TILL {STAGE I) 

SCALE 1,2000 

0E1t:o:::21Ei;o~300 408 wc:::===:::iioo~===3150 m 

',ROCK/TILL { STAG - - - - - ~ - - - --- ___ ,,., 
_ _ _fil..1288 __ 

TILL 

NOTE , SEE FIGURE 2.16 
FOR LOCATION OF SECTIONS 

E' 

F' 

ROAD 

GRUM WASTE DUMPS CURRAGH RESOURCES INC. 
SECTIONS E-E, F-F SCALE , AS SHOWN FIGURE 2.46 



I 

z 
Q ... 

1300 

l; 1200 
Ill 
..J 

. Ill 

E -z 
0 

1100 

1300 

~ 1200 

Ill 
..J 
Ill 

1100 

--~· ... -·· 

1210 

8 

SECTION A-A' 

o 2a 40 so eo ,mo 
p-,.,_----

. , .. 

WASTE ROCK (STAGE II) 

150 200 m 

I 

WASTE ROCK 
(STAGE Ila 8 mi 

OVERBURDEN 

BEDROCK 

-~ . 

.... 

STAGE JI 

AMO SUMP 

l_!'.'.l":._-=::::::~!l,,._-L /STREAM 

- CALCARB>US PHYLLITE --

BEDROCK 

SECTION B-B' 

GRUM WAS.TE OUM PS CURRAGH 

SECTIONS A-A' AND B-B' 
AS SHOWN 

STREAM 

I 

RESOURCES INC. 

FIGURE 2.47 



ELEVATION, 
METRES 

1300 

ZONE 

0) 

® 

F.S. (STATIC) 1.69 
F.S. (PSEUDO STATIC) 1.40 

TOTAL 
DENSITY 

Kg/m3 

2200 

2300 

1250 

1200 

1150 
1.5 

1 J:? 

1.5 
1 c:r 

cv-=--. --~ _J-:: := ASSUMEDIC SURFACE -~- -~PHREAT 

1.5 
1100 j~:.:.·..-,::.--,:::::::=~ 
1050 

® 

SECTION A-A - GRUM MAIN WASTE DUMP 
SCALE 1:5000 

COHESION FRICTION 
Kg/m2 . ANGLE MATERIAL 

0 35 WASTE ROCK 

2000 38 FOUNDATION 
TILL 

STABILITY ANALYSES 
GRUM WASTE DUMP 

SECTION A-A 

FIGURE 2:48 · 



ELEVATION, 
METRES 

1300 

1250 

1200 

ELEVATION, 
METRES 

1350 

1300 

1250 

F .S. (STATtz.6 
F.S. (PSEUIIJATIC) 2.20 

2 
1~----

SECTION E-E - GRUM S.E. OVERBURDEN DUMP 

F.S. (STATIC) 1.30 
F.S. (PSEUDO STAT)ll.lO 

2 . 
1~ ------

SCALE 1:2000 

- - - - CD - - - - --
® 

ASSUMED 
PHREATIC 
SURFACE 

SECTION F-F - GRUM S, W, WAS.TE DUMP 
SCALE l: 2000 .. 

ZONE 

CD 
® 

ZONE 

CD 
® 
® 

TOTAL 
DENSITY 

Kg/m3 

.2200 

-2300 

TOTAL 
DENSIJY 

Kq/m 

2200 

2200 

2300 

COHESION FRICTION 
Kg/m2 ANGLE MATERIAL 

0 32 TILL COVER/BERMS 

2000 38 FOUNDATION TILL 

COHESION FRICTION 
Kq/m2 ANGLE MATERIAL 

1760 30 TILL COVER/BERMS 

0 35 WASTE ROCK 

·2000 30 FOUNDATION TILL 

STABILITY ANALYSES 

GRUM WASTE AND OVERBURDEN DUMPS 

SECTIONS E-E AND F-F 

FIGURE 2.49 



400 

200 

0 

-200 

-400 

-600 

-800 

-1000 

-1200 

-1400 

-1600 

-1800 

-2000 

NET NEUTRALIZATION VS ROCK TYPE 

Net Neutral. Pot. {kg CaC03/t equiv.) 

"' --
"' I ... "' "· "'-

l '" ... 
I " "'" 

,,. 

'" 

* 
~ 

* * 
-------

"' I 
-------

-·----

-----
* ,. ---

* --
"'-

* -

' ' ' ' ' ' ' ' ' ' ' ' ' ' 
1 2 3 4 6 7 8 11 12 13 14 16 17 18 

4A 4C 4EC 4L SA SB 50 4A 4C 4E 4L SA 3G 5B 
Rock Type Codes 

VANGORDA PIT I GRUM PIT 

Note: See Table 2.15 in Volume I for Code Definitions 

FIGURE 2.50 
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HUMIDITY CELL TEST RESULTS - PHVLLITE COMPOSITES 
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