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PROJECT @+ = CC&VY = JPROJNO. 08881 = .
i S HIGH GRADEORE 7 |CALCNO." = C-002 =
SCOPE . RECLAIM VAULT: - IBY ECS DATE 30-Sep-11
s 0 ROOE o JCHK DATE

.~ REINFORCEMENT @ . |SHEET:: OF  REV B -

Roof Reinforcement Requirement
per ACI 318-08

Material Properties:

Mu =
c=
Bar:
b=
As=
d=

M, =
oM, =
Ratio =

Total thickness of concrete
Compressive strength of concrete
Lightweight concrete factor

Yield stress of reinforcement
Flexural reduction factor

Shear reduction factor

Shear Requirement

Factored maximum moment
Reinforcement cover

Reinforcement provided

Bar spacing

Provided steel reinforcement
Distance to reinforcement

Nominal moment capacity
Factored moment capacity

Factored maximum shear
Nominal shear capacity per ft widt|
Factored shear capacity per ft wid!

Required percentage for temperature steel
Reinforcement provided

t= 48 in
f.= 4 ksi
A= 1
F,=| 60 |ksi
¢f= 0.9
o=| 075
Flexural Requirement:
X Direction Y Direction
Top Bottom Top Bottom*
226 250 100 120 kip*ft
2 2 2 2 in
#10z]] #10-]] #8 -] #8
12 12 12 12 |in
1.27 1.27 0.79 0.79  in/ft
46 46 46 46 in
286.17  286.17  179.41  179.41 k-t
25755 257.55 16146  161.46 k-t
0.88 0.97 0.62 0.74
X Dir. Y Dir.
vV,=[ 50 | 38 [kipst
V,= 698 69.8  kip/ft
oV, = 52.37 52.37  kip/it
Ratio= 0.95 0.73
Temperature Requirement
p=| 0.0018 | 0.0018 |
pw= 0.0044 0.0027 %
A Requiea = 1.0368  1.0368 in?
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PROJECT  CC&V PROJNO. 08881
, HIGH GRADE ORE " [CALCNO. C-002 ‘
SCOPE "RECLAIMVAULT ___ |BY ECS DATE 30-Sep-11
. mAT . JCHK @ DATE .
"~ REINFORCEMENT _ |SHEET _ OF  REV. B

Mat Reinforcement Requirement

per ACl 318-08

Material Properties:

t= 36 in Total thickness of concrete
f.= ksi Compressive strength of concrete
A= 1 Lightweight concrete factor
F,= 60 ksi Yield stress of reinforcement
O = 0.9 Flexural reduction factor
o, = 0.75 Shear reduction factor
Flexural Requirement:
X Direction Y Direction
Top Bottom Top Bottom*
Mu = 150 185 83 100  |kip*ft Factored maximum moment
c= 2 2 2 2 in Reinforcement cover
Bar: | #10_:j #10 x| #8 || #8 ¥ Reinforcement provided
b= 12 12 12 12 Jin Bar spacing
A = 1.27 1.27 0.79 0.79  in/ft Provided steel reinforcement
d= 34 34 34 34 in Distance to reinforcement
M,= 209.97 209.97 132.01 132.01 k-ft Nominal moment capacity
oM, = 188.97 188.97 118.80 118.80 k-ft Factored moment capacity
Ratio= 0.79 0.98 0.70 0.84
Shear Requirement
X Dir. Y Dir.
Vo= 38 | 38 |[kip/ft Factored maximum shear
V,= 516 51.6  Kip/ft Nominal shear capacity per ft widtl
oV,= 38.71 38.71  kip/ft Factored shear capacity per ft wid!
Ratio= 0.98 0.98
Temperature Requirement
p=| 0.0018 | 0.0018 | Required percentage for temperature steel
pw = 0.0059 0.0037 % Reinforcement provided
Asrequired = 0.7776  0.7776 in®
OK OK
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PROJECT = .. CC&/ @ == |PROJNO. ' 08881
' HIGH GRADE ORE - : |CALC NO. - C-h02
-~ RECLAIMVAULT - |BY ECS DATE 30-:Sep-11
o BACKWALL. 0 JCHK ... DATE o
. REINFORCEMENT = = |SHEET OF  REV B

Back Wall Reinforcement Requirement

per AC/ 318-08

Material Properties:

Total thickness of concrete
Compressive strength of concrete
Lightweight concrete factor

Yield stress of reinforcement
Flexural reduction factor

Shear reduction factor

t= 36 |in
f.= ksi
A= 1
Fy=| 60- [ksi
[ 0.9
o= 075
Flexural Requirement:
X Direction Y Direction
Outside Inside Outside* Inside
Mu = 68 27 110 49
= 2 2 2 2
Bar:| #8 ~|| #8 ~|| #8 ~|| #8 ~|
= 12 12 12 12
= 079 0.79 0.79 0.79
= 34 34 34 34
M,= 132.01 132.01  132.01  132.01
oM,= 11880 11880 118.80 118.80
Ratio= 0.57 0.23 0.93 0.41
Shear Requirement
X Dir. Y Dir.
v,=| 30 30 |kip/ft
V,= 516 51.6  Kkip/ft
oV,= 38.71 38.71  kip/ft
Ratio= 0.78 0.78
Temperature Requirement
p=[ 0.0018 | 0.0018 |
pw= 0.0037 0.0037 %
A Requied = 0.7776  0.7776 in
OK OK
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in

]in

in/ft
in

k-ft
k-t

Factored maximum moment
Reinforcement cover

Reinforcement provided

Bar spacing

Provided steel reinforcement
Distance to reinforcement

Nominal moment capacity
Factored moment capacity

Factored maximum shear
Nominal shear capacity per ft widtl
Factored shear capacity per ft widi

Required percentage for temperature steel
Reinforcement provided
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Flexural Requirement:

X Direction

Y Direction

PROJECT . CC&/ |[PROJNO. = 08881
o HIGHGRADEORE: = ... |JCALCNO. = = €002
ﬁ m l DT H SCOPE ~ RECLAIMVAULT . [BY ECS DATE  30-Sep-11
> FRONTWALL . . |CHK ‘=« DATE =
~ REINFORCEMENT  |SHEET  ©OF  REV B |
Front Wall Reinforcement Requirement
per ACl 318-08
Material Properties:
t= 36 in Total thickness of concrete
f.= 4 ksi Compressive strength of concrete
= 1 Lightweight concrete factor
F,=| 60 |ksi Yield stress of reinforcement
o = 0.9 Flexural reduction factor
o,=| 0.75 Shear reduction factor

Factored maximum moment
Reinforcement cover

Reinforcement provided

Bar spacing

Provided steel reinforcement
Distance to reinforcement

Nominal moment capacity
Factored moment capacity

Factored maximum shear
Nominal shear capacity per ft widtl

- Factored shear capacity per ft wid!

Required percentage for temperature steel
Reinforcement provided

Outside Inside Outside* Inside
Mu=| 58 25 90 50  |kip*ft
c= 2 o2 2 2 in
Bar:| #38 .Ij #8 Jj #8 .Ij #8 ¥
b=| 12 12 12 12 |in
A= 079 0.79 0.79 0.79  in’/t
d= 34 34 34 34 in
M,= 132.01 132.01  132.01  132.01 k-ft
oM,= 118.80 118.80 118.80 118.80 k-ft
Ratio= 0.49 0.21 0.76 0.42
Shear Requirement
X Dir. Y Dir.
v,=[ 15 20 |kip/ft
V,= 516 51.6  kip/ft
V.= 38.71 38.71  kip/ft
Ratio= 0.39 0.52
Temperature Requirement
p=| 0.0018 | 0.0018 |
pw= 0.0037 0.0037 %
A Roquirea = 0.7776  0.7776 in®
OK OK
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PROJECT = = CC&/ ~ |PROJNO. 0888t

HIGH GRADE ORE , |CALCNO. . C-002 ,

SCOPE = RECLAIMVAULT = . |BY ECS DATE :30-Sep-11
: 'SIDE WALL (NORTH) JCHK . DATE =

. REINFORCEMENT =~ |SHEET = OF  REVB

Side (North) Wall Reinforcement Requirement

per ACI 318-08

Material Properties:

t= 36 in Total thickness of concrete
f.= 4 ksi Compressive strength of concrete
A= 1 Lightweight concrete factor
F,=| 60 ksi Yield stress of reinforcement
O = 0.9 Flexural reduction factor
o,=| 075 Shear reduction factor
Flexural Requirement:
X Direction Y Direction
Outside Inside Outside* Inside
Mu = 64 25 150 40 kip*ft Factored maximum moment
= 2 2 2 2 in Reinforcement cover
Bar:| #8 ¥|| #8 ~|| #10 »|| #8 ~ Reinforcement provided
= 12 12 12 12 |in Bar spacing
= 079 0.79 1.27 0.79  in*ft Provided steel reinforcement
= 34 34 34 34 in Distance to reinforcement
M,= 132.01 132.01 209.97 132.01 k-t Nominal moment capacity
oM, = 118.80 118.80 188.97 118.80 k-ft Factored moment capacity
Ratio= 0.54 0.21 0.79 0.34
Shear Requirement
X Dir. Y Dir.
V,=| 15 35  |kip/ft Factored maximum shear
V,= 516 51.6  kip/ft Nominal shear capacity per ft widt|
ovV,= 38.71 38.71 Kip/ft Factored shear capacity per ft wid!
Ratio= 0.39 0.90
Temperature Requirement
p=| 0.0018 | 0.0018 | Required percentage for temperature steél
pw= 0.0037 0.0048 Reinforcement provided
A Requiea = 0.7776  0.7776 in?
OK OK
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PROJECT = . CC&V 2 {|PROJ NO. = - 08881
- 'HIGH GRADE ORE - |CALC NO. . C-002 -
SCOPE _ RECLAIM VAULT |BY ECS DATE 30-Sep-1t
. SIDEWALL(SOUTH) |CHK == DATE =
- REINFORCEMENT ~  [SHEET = OF  REVB

Side (South) Wall Reinforcement Requirement

per ACl 318-08

Material Properties:

t= 36 in Total thickness of concrete
f.= 4 ksi Compressive strength of concrete
A= 1 Lightweight concrete factor
F,= 60 ksi Yield stress of reinforcement
o = 0.9 Flexural reduction factor
o, =] 0.75 Shear reduction factor
Flexural Requirement:
X Direction Y Direction
Outside Inside Outside* Inside
Mu = 69 28 - 160 40 kip*ft Factored maximum moment
c= 2 2 2 2 in Reinforcement cover
Bar:| #8 | #38 ]| # 10:_’3] #8 Reinforcement provided
b= 12 12 ] 12 12 ]in Bar spacing
A= 079 0.79 1.27 0.79  in’ft Provided steel reinforcement
d= 34 34 34 34 in Distance to reinforcement
M,= 132.01 132.01 209.97 132.01 k-ft Nominal moment capacity
oM,= 118.80 118.80 188.97 118.80 k-ft Factored moment capacity
Ratio= 0.58 0.24 0.85 0.34
Shear Requirement
X Dir. Y Dir.
v,=| 15 | 35 |kip/t Factored maximum shear
V,= 516 51.6  kip/ft Nominal shear capacity per ft widt|
oV,= 38.71 38.71 kip/ft Factored shear capacity per ft widi
Ratio= 0.39 0.90
Temperature Requirement
p=| 0.0018 | 0.0018 | Required percentage for temperature steel
pw= 0.0037 0.0048 % Reinforcement provided
A, Roquiea = 0.7776  0.7776 in®
OK OK
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PROJECT  Cripple Creek and Victor =~ |PROJNO. 11021

" HighGradeOre. |CALCNO. G002
FNREDTH[SCoOPE ™~ RecamTunnel  |BY ECS DATE 28.5ep.11

.. 16'-0.Diameter Access Tunnel. = |CHK. = 'DATE o
-~ . |sHeer  ©OF  REV.

Muiti-Plate Tunnel Design
Reference: Handbook of Steel Drainage & Highway Construction Products (1994 Edition)

Tunnel Properties: ﬁ

ft Tunnel Diameter
2 inches Corrugations
. gage Wall Thickness
in*/ft Moment of Inertia per ft of Tunnel (see Table 1)
in®/ft Wall Area per ft of Tunnel (see Table 1)

_ ksi
. psi
psi
f.= 16500 psi

Radius of Gyration
Modulus of Elasticity
Yield Strength

Allowable Wall Stress
Design Stress

Soil Properties:

= Height of Cover
Ysoil = Unit Weight of Backfili Material
p=. Compaction Density
Loading
DL= 880  psf Dead Load
LL=_ 1500  psf Live Load
K= 1 Load Factor (see Table 2)
P,= 2380 psf Design Pressure
= 19040 pIf Ring Compression
Results: 7
2 .
Aeq= 1154 in/ft OK Required Wall Area per ft of Tunnel

FF= 0016 <002 OK Flexibility Factor
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Table 1: Properties of Corrugated Pipe

Corrugation Specified Gage
PXD 7+ [ 3 T 5 ] 7 ] 8 ] 10 ] 12 | 14 | 16 [ 18
inches Moment of Inertia, |, in* / ft of Width
1% X Va 0.02 [ 0.015[ 0.01 [ 0.007 [ 0.005 [ 0.004
2Xx% 0.072 | 0.059 | 0.043 | 0.03 | 0.023 | 0.018
2Y%X Y% 0.069 | 0.054 | 0.041 | 0.029 | 0.023 | 0.018
3x1 0.301 | 0.242 | 0.186 | 0.131 | 0.104 | 0.083
5x 1 0.301 [ 0.244 | 0.188 | 0.133 | 0.106

6x2 1.99 | 1.754 | 1.523 | 1.296 | 1.154 | 0.938 | 0.725

Cross Sectional Wall Area, in” / ft of Width

1% xV 2.093 | 1.7121 1.331| 0.95 | 0.761 | 0.608
2x % 224911838 1.428 | 1.019 | 0.815 | 0.652

2%x"% 2133 | 1.744 | 1.356 | 0.968 | 0.775] 0.619
3x1 2458 | 2.008| 1.56 [ 1.113 | 0.89 | 0.711
5x1 2196 | 1.788 | 1.39 | 0.992 | 0.794

6x2 4.119 ] 3.658 | 3.199 | 2.739 | 2.449 | 2.003 | 1.556

Table 2: K Value

Density K*
70% 1.95
75% 1.3
80% 0.99
85% 0.86
90% 0.75
95% 0.65

* if H<D, then K = 1
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PROJECT  Cripple Creek and Victor ~ [PROJNO. 11021

" HighGradeOre ___ |CALCNO. C-002_
FNIDTH[scorE RedamTummel | |[BY ECS DATE  29-Sep i1

.. 4'-6 Diameter Access Tunnel =+ |[CHK . DATE
P e e oo IGHEET 0 OF 0 S REV

Multi-Plate Tunnel Design
Reference: Handbook of Steel Drainage & Highway Construction Products (1994 Edition)

Tunnel Properties:

D= 45 Tunnel Diameter
Corrugation=_ 3 x° Corrugations
t= 14 Wall Thickness
| = Moment of Inertia per ft of Tunnel (see Table 1)
A= Wall Area per ft of Tunnel (see Table 1)
r= Radius of Gyration-
E= Modulus of Elasticity
f,= 33000 Yield Strength
fob= 33000 psi Allowable Wall Stress
f.= 16500 psi Design Stress

Soil Properties:

H= 45 ft Height of Cover
Ysoi = 105 pcf Unit Weight of Backfill Material
p=_ 90% Compaction Density
Loading:
DL= 1575  psf Dead Load
LL=_ 1500  psf Live Load
K= -0.75 Load Factor (see Table 2)
P,= 2306 psf Design Pressure
= 5189 plf Ring Compression
Results:
.2 .
Aq= 0.314 in“/ft OK Required Wall Area per ft of Tunnel

FF= 0009 <002 OK Flexibility Factor
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Table 1: Properties of Corrugated Pipe

Corrugation Specified Gage

PXD 1 3 [ 5 1 7 1 8 [ 107 122 ] 14 | 16 [ 18
inches Moment of Inertia, I, in® / ft of Width

1% xVa 0.02 | 0.015} 0.01 | 0.007 | 0.005 | 0.004
2x Vs 0.072 | 0.059} 0.043} 0.03 ] 0.023 ] 0.018

2%xY 0.069 | 0.054 | 0.041 ] 0.029 | 0.023 ] 0.018
3x1 0.301 | 0.242 } 0.186 | 0.131 | 0.104 | 0.083
5x1 0.301 | 0.244 | 0.188 | 0.133 | 0.106
6x2 1.99 | 1.754 | 1523 | 1.296 | 1.154 | 0.938 | 0.725

Cross Sectional Wall Area, in / ft of Width

1%xVa 2.093 | 1.712}11.331} 095 | 0.761 | 0.608
2xVa 2.249 | 1.838 | 1.428 | 1.019| 0.815] 0.652

2% xV 2.133 | 1.744 |1 1.356 | 0.968 | 0.775 | 0.619
3x1 245812008 1.56 | 1.113| 0.89 | 0.711
5x1 2.196 | 1.788 | 1.39 | 0.992 | 0.794
6x2 4119 | 3.658 | 3.199} 2.739 | 2449 | 2.003 | 1.556

Table 2: K Value

Density K*
70% 1.95
75% 1.3
80% 0.99
85% 0.86
90% 0.75
95% 0.65

* if H<D, then K = 1
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PROJECT ' Cripple Creek and Victor - |PROJNO. 11021

. HighGradeOre = .~ |CALCNO.  C-002
IMIDTMH([ScoPE  RecamTunnel  [BY ECS DATE 28-Sep-11

© 76 Diameter Access Tunneli" = i|CHK . DATE =
e o U ISHFET . S OFE REV

Multi-Plate Tunnel Design

Reference: Handbook of Steel Drainage & Highway Construction Products (1994 Edition)

Tunnel Properties:

f -t Tunnel Diameter

inches Corrugations

‘gage Wall Thickness

in*/ft Moment of Inertia per ft of Tunnel (see Table 1)
in?/ft Wall Area per ft of Tunnel (see Table 1)

in Radius of Gyration

ksi Modulus of Elasticity

~ psi Yield Strength
psi Allowable Wall Stress

psi Design Stress

Height of Cover
Unit Weight of Backfill Material

Compaction Density

Dead Load
Live Load
Load Factor (see Table 2)

Design Pressure
Ring Compression

Results:

Aeq= 0537 in?/ft OK Required Wall Area per ft of Tunnel
FF= 0018 <002 OK Flexibility Factor
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Table 1: Properties of Corrugated Pipe

Corrugation Specified Gage

PXD T+ T3 ] 5 T 77 8 ] 10 ] 12 ] 14 ] 16 [ 18
inches Moment of Inertia, I, in* / ft of Width

1% xV 0.02 | 0.015| 0.01 | 0.007 | 0.005 | 0.004
2x Y% 0.072 ] 0.059 ] 0.043 | 0.03 | 0.023 ] 0.018

2%xYs 0.069 | 0.054 | 0.041 | 0.029 | 0.023 | 0.018
3x1 0.301] 0.242 | 0.186 | 0.131 | 0.104 | 0.083
5x1 0.301] 0.244 | 0.188 | 0.133 | 0.106
6x2 1.99 | 1.754 | 1.523 | 1.296 | 1.154 | 0.938 | 0.725

Cross Sectional Wall Area, in®/ ft of Width

1% x% 2.093 | 1.712] 1.331] 0.95 | 0.761 | 0.608
2x Y% 2.249 | 1.838 | 1.428 | 1.019 | 0.815 | 0.652

2% x Y 2133 | 1.744 | 1.356 | 0.968 | 0.775 | 0.619
3x1 24581 2.008| 1.56 | 1.113| 0.89 | 0.711
5x1 21961 1.788 | 1.39 | 0.992| 0.794
6x2 4119 | 3.658 | 3.199 | 2.739 | 2.449 | 2.003 | 1.556

Table 2: K Value

Density K*
70% 1.95
75% 1.3
80% 0.99
85% 0.86
90% 0.75
95% 0.65

* if H<D, then K = 1
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