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PROJECT CC&V High Grade Ore PROJ NO., 11021
CALC NO. C-005
Rod Mill Foundation BY ECS DATE 16-Jul-12
CHK DATE
SHEET OF REV

Vop Mric—
Foundation Center of Gravity

Using CL Main Gear & CL Rod Mill as Axis Origin

Y= 150 pcf

Pedestal Dimensions

Pedestal L, (ft) L, (ft) H (ft)
A 4.0 9.5 19.7

B 4.0 9.5 19.7
(C/D), 4.0 2.7 19.7
(C/D), 1.2 1.3 19.7
(C/D); 5.2 6.1 19.7
(C/D), 3.3 1.6 19.7
(C/D)s 1.5 6.1 19.7
(C/D)g 3.3 4.5 16.6
E, 3.9 6.1 18.1
E, 3.6 6.9 19.1

F 9.1 5.0 18.8

G 4.5 5.0 19.4

H 2.5 2.5 19.9

J 3.0 4.0 13.8

K 55 9.5 13.8

Resultants

Equipment Center of Gravity

Weight
F (kip) X (ft)
112.4 0.8
112.4 -29.3
31.6 0.8
4.5 -24
92.9 0.2
15.6 -4.1
27.0 -6.5
37.2 -4.1
64.3 -9.2
711 -12.9
128.2 -19.3
65.5 -26.1
18.7 -4.1
249 -9.1
108.3 -25.3
914.4 -“13.4

Using CL Main Gear & CL Rod Mill as Axis Origin

Weight Center of Gravity

Location F (kip) X (ft) Y (ft)
A 493.0 0.0 0.0
B 462.0 -28.5 0.0

Cc 3.4 -1.7 10.3

D 6.1 -6.4 10.3

E 6.4 -12.9 10.7

F 17.0 -19.3 11.8

G 2.2 -26.0 11.8

H, 8.8 -3.9 12.5

H, 8.8 -3.9 -11.9
Resultants 1007.7 -13.7 0.4

C-005b Rev. 0/ Page 3 of 142

F*X (K*ft) F*Y (K*ft)

0.0 0.0
-13174.2 0.0
-5.8 34.9
-39.3 62.7
-83.2 69.1
-327.8 201.2
-5656.9 254
-34.5 110.0
-34.5 -105.0
-13755.2  398.3

Center of Gravity

Y (ft)
0.0
0.0
6.1
6.5
10.5
12.5
10.5
9.7
10.3
10.7
11.8
11.8
-11.9
0.0
0.0
6.0

F*X (K*ft) F*Y (K*ft)

84.3
-3289.4
23.7
-10.7
15.6
-63.7
-175.4
-152.1
-591.3
-919.4
-2472.6
-1707.4
-76.2
-227.0
-2735.1
-12296.7

0.0
0.0
191.9
28.9
971.6
195.8
282.3
360.0
664.3
763.9
1517.5
774.6
-222.6
0.0
0.0
5528.3
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M~
Foundation Center of Gravity

Using CL Main Gear & CL Ball Mill as Axis Origin

v = 150 pcf

Pedestal Dimensions Weight Center of Gravity
Pedestal L, (ft) L, (ft) H (ft) F (kip) X (ft) Y (ft)  F*X (k*ft) F*Y (k*ft)

A 4.5 9.5 19.7 126.5 1.0 0.0 126.5 0.0

B 4.5 9.5 19.7 126.4 -34.8 0.0 -4396.0 0.0
(C/D)4 4.5 10.2 19.7 135.2 1.0 -9.8 135.2 -1328.6
(CID), 1.5 3.7 19.7 17.1 -1.8 -7.2 -30.1 -123.6
(C/D); 1.5 6.4 19.7 29.3 -2.0 -11.7 -59.2 -342.5
(CID), 27 1.8 19.7 14.5 -4.1 -14.0 -59.4 -202.3
(C/D)s 1.7 6.4 19.7 31.6 -6.3 -11.7 -198.5 -370.0
(C/D)s 27 4.6 16.6 30.3 -4.1 -10.8 -124.7 -327.2
E, 49 6.4 18.1 84.7 -9.5 -11.7 -807.9 -990.5
E, 3.0 6.9 19.1 50.2 -13.5 -12.1 -797.4 -713.4
E; 1.8 5.0 19.1 26.3 -15.9 -13.6 -417.6 -357.0
FIG 15.6 5.0 18.8 219.5 -24.6 -13.6 -5399.6  -2981.6

H 25 2.5 19.9 18.7 -4.1 13.3 -76.6 2471

J 3.0 4.0 13.8 249 -9.0 0.0 -224.2 0.0

K 5.5 9.5 13.8 108.3 -30.8 0.0 -3330.6 0.0
Resultants 1052.3 -14.9 7.1 -15660.2 -7489.5

Equipment Center of Gravity

Using CL Main Gear & CL Rod Mill as Axis Origin

Weight Center of Gravity
Location F (kip) X (ft) Y (ft)  F*X(k*ft) F*Y (k*ft)

A 537.0 0.0 0.0 0.0 0.0
B 497.0 -33.8 0.0 -16781.6 0.0
Cc 4.5 -2.0 -11.7 -0.1 -52.6
D 8.6 -6.3 -11.7 -54.0 -100.6
E 13.0 -13.5 -12.1 -175.2 -156.7
F 31.0 -20.9 -13.6 -646.5 -421.1
G 3.0 -29.4 -13.6 -88.3 -40.8
H, 8.8 4.1 13.3 -36.2 116.6
H, 8.8 -4.1 -14.0 -36.2 -123.1
Resuitants 1111.7 -16.0 -0.7 -17826.9 -778.3
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Foundation Center of Gravity
Using CL Sump & CL Sump as Axis Origin
y= 150 pcf
Dimensions Weight Center of Gravity
Item L, (ft) L, (ft) H (ft) F (kip) X (ft) Y (ft)  F*X (k*ft) F*Y (k*ft)
Wall 1 19.0 1.0 12.75 36.3 0.0 8.0 0.0 290.7
Wall 2 19.0 1.0 12.75 36.3 0.0 -8.0 0.0 -290.7
Wall 3 1.0 16.0 12.00 28.8 9.5 0.0 273.6 0.0
wall 4 1.0 16.0 12.75 30.6 95 0.0 -290.7 0.0
Foundation  13.5 18.0 3.25 118.5 38 0.0 -444.2 0.0
Resultants  250.5 -1.8 0.0 -461.3 0.0
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CALC NO. C-005
ﬁ MIDTH |score Mill Foundation BY ECS DATE  16-Jul12
CHK DATE
SHEET _ OF REV

Translation Vector

X (ft) Y (ft)

Rod Mill -11.0 -16.0
Ball mill -18.8 16.0
Sump -27.0 3.3

COmezotit>  Charritiz
OF &Mujgr—r’

Foundation Center of Gravity

Using CL Mat & CL Mat as Axis Origin

V= 150 pcf
Weight Center of Gravity

F (kip) X (ft) Y (ft) F*X (k*ft) F*Y (k*ft)
Rod Mill 914.4 2.4 -22.0 2238.6 -20158.2

Ball Mill  1052.3 14.9 7.1 156660.2  7489.5

Mat 1900.8 0.0 0.0 0.0 0.0

Sump 250.5 -25.2 3.3 -6303.2 814.2

Resultants 4118.0 2.8 -2.9 11595.6 -11854.5

Equipment Center of Gravity

Using CL Mat & CL Mat as Axis Origin

Weight Center of Gravity
Location F (kip) X (ft) Y (ft) F*X (k*ft} F*Y (k*ft)
Rod Mil  1007.7 2.7 -16.4 2670.8 -16521.2
Ball Mill  1111.7 2.7 16.7 -3039.7 18565.5
Resultants 2119.4 0.2 1.0 -368.9 2044.3
Foundation Mass/ Rod Mill Mass Ratio = 4.09
Foundation Mass/ Ball Mili Mass Ratio = 3.70
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Using Corner Mat as Axis Origin

PYwA 6o
Tapvr CHrA

Translation Vector

X (ft) Y (ft)

Rod Mill -35.0 -49.0
Ball Mill -42.8 -17.0
Sump 495 21.25

Pedestal Mass Input ]
Corner X CornerY CornerZ Length X WidthY HeightZz Density

Item (ft) (ft) (ft) (ft) (ft) (ft) _ (Slug/t’)
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Equipment Dynamic Forces - Case 1 (Mill Frequency)

Item X (ft) Y (ft) Z (ft) Fx (slug) Fy (slug) Fz (slug)
A 35.0 49.0 23.7

— C_ | 333 | 593 | 237 | 00 | -857.1 | 9627

Equipment Dynamic Forces - Case 2 (Motor Frequency)

Item X (ft) Y (ft) Z (ft) Fx (slug) Fy(slug) Fz (slug)
35.0 49.0 23.7

Equipment Masses

Item X (ft) Y (ft) Z (ft) Fx (slug) Fy (slug) Fz (slug)
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TIME - 15: 2:40
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Mi1Tl Mat Foundation

DATA ECHO

P Xk k3

GRAVITATIONAL CONSTANT SET TO 32.20 ft/s¥¥2
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FREQUENCY UNITS . RPM

el e de i v

LENGTH UNITS . ft

e e dede fe e e de Y
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FORCE UNITS : 1b

Kededefedehededededd

MASS UNITS : slug

Tk dededededed

RESPONSE TO BE PLOTTED

B T R R R S
(Uge i T e D Ao e T Aol Do Lol 1o 1o Lol o o 1o o A A

STIFFNESS AND DAMPING CONSTANTS TO BE PRINTED

O T dede e dede e e dede T ek Tt et et o
ek Fededeede

DAMPING SAFETY FACTOR - 2.00

et dede ettt n T hedefe et Tt

FOUNDATION TYPE - HALF-SPACE

ededede e et e h kvt
w

Xt
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RECTANGULAR FOUNDATION - 48.000 ft BY 66.000 ft

oo et e et R de dede e

MASS CONSTANTS

JJ(J,
TOTAL MASS OF FOOTING ......... 1.9265E+05
MASS MOMENT ABOUT X-AXIS ...... 9.0643E+07
MASS MOMENT ABOUT Y-AXIS ...... 6.0555E+07
MASS MOMENT ABOUT Z-AXIS ...... 1.1716E+08
CROSS PRODUCT X-Y .. .ivvenanress -7.8857E+06
CROSS PRODUCT X-Z ...ueuccennns -1.3754E+06
CROSS PRODUCT Y-Z ... .veeersnns -5.4366E+05
COORDINATES OF BASE CENTRE
Page 1
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X-COORD. OF BASE CENTRE REL. TO C.G. .. -1.448 Tt
Y-COORD. OF BASE CENTRE REL. TO C.G. .. 1.134 ft
Z-COORD. OF BASE CENTRE REL. TO C.G. .. 11.007 ft

SOIL

SOIL CONSTANTS NUMBER OF SIDE LAYERS - 1
Sehdeddhd

to ofe slo ale sle e sla ofa
WHRRURRER

LAYER LAYER SHEAR WAVE UNIT POISSON'S MATERIAL
NO. DEPTH VELOCITY WEIGHT RATIO DAMPING
ft ft/s Tb/ft**3

1 6.000 1200.00 120.00 0.250 0.100

HALF-SPACE SOIL

FRCRCRR KRN,
WHHHARE

SHEAR WAVE UNIT POISSON'S MATERIAL
VELOCITY WEIGHT RATIO DAMPING
ft/s Tb/Ft+*3

1.20E+03 120.00 0.250 0.100
HARMONIC LOAD (QUADRATIC)

MAXIMUM FREQUENCY ...svvrunnns 20.000 RPM
MINIMUM FREQUENCY ............ 10.000 RPM

STEP FREQUENCY .. ..cuuvnnnssss 1.000 RPM

FORCE IN X-DIRECTION ......... 0.00E+00 slug.ft
FORCE IN Y-DIRECTION ......... 1.52E+03 slug.ft
FORCE IN Z-DIRECTION ......... -1.93E+03 slug.ft
MOMENT ABOUT X-AXIS ..ivvuces. 4.95e+04 slug.ft**2
MOMENT ABOUT Y-AXIS .......... 9.71E+04 slug.ft**2
MOMENT ABOUT Z-AXIS ...vsuunn- -6.81E+04 slug.ft**2

B R T R R R e R R R R R R R R R R
Lk O A i A T g S o e o N e 1 A A Ao o s o N i T o Tl S T i A A L D T T D T e e A Ll g (o o S DR A e

DYNAG SIMULATTION

ok ok sk %

* copyright (c) western - 2011

* RUN DATE - 2012/ 7/10
TIME - 15: 2:40 *
REVISION - Jan.21/201 *

*

T da wla aFa uTu wls wTo ala ala afa afe aTe ala aTa ale 2T afs e afs ale afa e wfa ale ofa afe wFo afe ofo afe ofe ala ofa ala ofa ala ala ale oo ole ol ala Do wle o ata Ale ofa ofe
TS fRh i dedehh N ndefdddefedefehhdededefhddedefe e ddededh ik

Mi11l Mat Foundation

RESULTS

R P R e
WHRRERRRT

FREQUENCY - 10.000 RPM

Page 2
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STIFFNESS CONSTANTS (K)

o wFa o wfa afa afu w¥s Fu wfa als afa ale afs afe ala ol o ala ol ofe afe ol oto
Kfefdfefefedehdehhfffdededdhhhhk

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (c)

el e dehde T e N hhhh

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY - 11.000

e e wde oJa oo ol oJu e ale
Ndhfedhddhk

STIFFNESS CONSTANTS (K)

B R R R R R R XS

HORIZONTAL TRANSLATION  (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (c)

e e et e

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2Z)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY - 12.000

o e oo o wla o e do ofe
dededef ek dede ok

STIFFNESS CONSTANTS (K)

Sededede
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DYNA5000.
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HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (@)

Sededede e et Ve e dede e T Lt

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X) ..........
ROTATION ABOUT (Y) ....vcnn-.
TORSION ABOUT (Z) vvivvvrnnnn
CROSS-DAMPING (YZ PLANE) .....
CROSS-DAMPING (XZ PLANE) .....
FREQUENCY - 13.000 RPM
STIFFNESS _CONSTANTS (K)

JJJ J,!J " JJJJJ.IJJJJJ
HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2)

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)

CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

P L L R R R R A kS

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X) ...c.vvvnn.
ROTATION ABOUT (Y) .....vinn.
TORSION ABOUT (Z) ..cvivusnnn
CROSS-DAMPING (YZ PLANE) .....
CROSS-DAMPING (XZ PLANE)
FREQUENCY - 14.000 RPM
STIFFNESS CONSTANTS (K)
HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2)

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
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TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

Gede T de e dedehd kTSt hy

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)

CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY - 15.000

e dededede et

STIFFNESS CONSTANTS ¢9)

fededede e deh e hh RNk dhww b Ly

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

R R S R L Rk kT

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY - 16.000

ededededete v

STIFFNESS CONSTANTS (K)

edede e dede e de et hhk

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2Z2)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)
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o e ala afs ala afe ala o s ala wle a ofa Vo T ala dle ata ale e Ate
Sededededededede ek dhfefdedededek

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)

CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY - 17.000

e e e Yo

STIFFNESS CONSTANTS (K)

e e dedede e e Cdede et NN

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

Tedededededededede e k%

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z2)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2Z)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY - 18.000

Ll fe ek

STIFFNESS CONSTANTS x)

e e de e de ek nhedede e d NN

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z2)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2Z2)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

e e dede e

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z)
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RPM

RPM

DYNA5000.

. 780E+07
.780E+07
. 280E+07

3.197E+10

.184E+10
.250E+10
.925E+08
.925E+08

.801E+08
.801E+08
. 570E+08
.026E+12
.894E+11
.414E+12
.380E+09
.380E+09

.625E+07
.625E+07
.111E+07

3.017E+10

.063E+10
.002E+10
.760E+08
. 760E+08

.801E+08
.801E+08
. 569E+08
.026E+12
.893E+11
.414E+12
.380E+09
.380E+09

.488E+07
.488E+07
. 962E+07
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ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY - 19.000

Lededededed

STIFFNESS CONSTANTS (K)

Sededefedehefede e dede e e de ket

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS ()

B R R R R 3

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY - 20.000

e dede et Yo Y

STIFFNESS CONSTANTS (K)

e e e T
*

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

ek

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2Z)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)
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RPM

RPM

DYNA5000.
.858E+10
. 956E+10
.783E+10
. 614E+08
.614E+08

.800E+08
.800E+08
.572E+08
.026E+12
.892E+11
.414E+12
.379E+09
.379E+09

.365E+07
.365E+07
.828E+07
.715E+10
.860E+10
.586E+10
.483E+08
.483E+08

.799E+08
.799E+08
.576E+08
.026E+12
.891E+11
.413E+12
.378E+09
.378E+09

.254E+07
. 254E+07
.707E+07
.587E+10
.774E+10
.410E+10
.365E+08
.365E+08
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Mill Mat Foundation

DYNA5000. txt

DYNAGSG SIMULATTION
Copyright (c) western - 2011
RUN DATE - 2012/ 7/10
TIME - 15: 2:40
REVISION - Jan.21/201
Fehhhhfefedefehhdfhdhfddeddededehhhfdedededede e ffddehdhdk
RESULTS

FREQ.
RPM

TRANS. X TRANS. Y VERTICAL
DIRECTION DIRECTION DIRECTION

(ft)

FOOTING RESPONSE

(ft)

(ft

) (

o e sl e ale ofe T ol ole e o T oo ot e oo e oo ofa ofa ot ate ot e e
ELie A g e e T Lol o T T L A L D L A T I T Lo ol ol e i

e o oo ol
Fedededede v

AMPLITUDES

rad)

Y

AXIS
(rad)

4

ROT ABOUT ROT ABOUT TORSIONAL
X AXIS

AXIS
(rad)

NNOYUVMADRDWWNNE

w
(<)}
T
o
(3}
SUVIUVTIA RWWNNRER

NOOYWUVIDRPRPRWWNN

1
o
(o)}
RRRERROONOGOYUVIAW

MAXIMA OF FOOTING RESPONSE AMPLITUDES

Lededededededede oS

MAX. TRANS.
MAX. TRANS.
MAX. TRANS.
MAX. ROT. ABOUT X AXIS
MAX. ROT. ABOUT Y AXIS
MAX. ROT. ABOUT Z AXIS

CURVE-X= TRANS X-DIRECTION

FREQ.
RPM

10.0
11.0

1.00E-06 2.40E-06 3.80E-06

e de e s

IN X-DIRECTION
IN Y-DIRECTION
IN Z-DIRECTION

e e

Sededee

NNRNON

.759E-06
.316E-06
.639E-06
.474E-07
.042E-07
.185E-07

.68E-08
.45E-08
.30E-08
.22E-08
.21E-08
.28E-08
.43E-08
.06E-07
.19e-07
.33E-07
.47E-07

FOOTING RESPONSE CURVE

CURVE-Y= TRANS Y-DIRECTION
CURVE-Z= TRANS Z-DIRECTION

DISPLACEMENT (ft)

NOYWVTUT AR WWNNN R

.76E-07
.13E-07
.53E-07
.97E-07
.45E-07
.96E-07
.50E-07
.08E-07
.70E-07
.35E-07
.04E-07

e =Y == Z o m o o gmmmmm +

I

Y zZX
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DYNAS5000. txt
12.

14.
15.
16.
17.
18.

20.

Y ZX

QOO0 OCOOOO
+HHHHHHHH
<
N

FOOTING RESPONSE CURVE
CURVE-X= ROT ABOUT X AXIS CURVE-Y= ROT ABOUT Y AXIS
CURVE-Z= ROT ABOUT Z AXIS
FREQ.
RPM ROTATION (rad)
| 0.00E+00 1.60E-07 3.20E-07 4.80E-07 6.40E-07 8.00E-07
0.

11.
12.
13.
14.
15.
16.
17.
18.
19,
20.

[elololeleloleolololele)
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DYNA 6.0 Results Stiffness Table (Case 1) 7/16/2012
Horizontal Horizontal Horizontal Horizontal Vertical Vertical
Frequency (|Stiffness X Damping X Stiffness Y Damping Y Stiffness Z Damping Z
rpm) (Ib/ft) (Ib/ft/S) (Ib/ft) (Ib/ft/S) (Ib/ft) (Ib/ft/S)
10 8.81E+08 5.36E+07 8.81E+08 5.36E+07 9.58E+08 6.00E+07
11 8.81E+08 4.98E+07 8.81E+08 4.98E+07 9.58E+08 5.58E+07
12 8.81E+08 4.66E+07 8.81E+08 4.66E+07 9.58E+08 5.23E+07
13 8.80E+08 4.39E+07 8.80E+08 4.39E+07 9.58E+08 4 94E407
14 8.80E+08 4.16E+07 8.80E+08 4.16E407 9.58E+08 4.69E+07
15 8.80E+08 3.96E+07 8.80E+08 3.96E+07 9.57E+08 4.47E407
16 8.80E+08 3.78E+07 8.80E+08 3.78E+07 9.57E+08 4.28E+07
17 8.80E+08 3.63E+07 8.80E+08 3.63E+07 9.57E+08 4.11E407
18 8.80E+08 3.49E+07 8.80E+08 3.49E+07 9.57E+08 3.96E+07
19 8.80E+08 3.37E+407 8.80E+08 3.37E+07 9.57E+08 3.83E+07
20 8.80E+08 3.25E+07 8.80E+08 3.25E+07 9.58E+08 - 3.71E+07
Rocking Rocking Rocking Rocking Torsional Torsional
Frequency ( |Stiffness X Damping X Stiffness Y Damping Y Stiffness Z Damping Z
rpm) (Ib/ft/Rad) (Ib.ft/Rad/S) |({Ib/ft/Rad) (Ib.ft/Rad/S) |(Ib/ft/Rad) (Ib.ft/Rad/S)
10 1.03E+12 5.03E+10 6.90E+11 3.42E+10 1.42E+12 6.78E+10
11 1.03E+12 4.59E+10 6.90E+11 3.12E+10 1.42E+12 6.16E+10
12 1.03E+12 4.22E+10 6.90E+11 2.87E+10 1.42E+12 5.65E+10
13 1.03E+12 3.90E+10 6.90E+11 2.66E+10 1.42E+12 5.22E+10
14 1.03E+12 3.63E+10 6.90E+11 2.48E+10 1.42E+12 4.85E+10
15 1.03E+12 3.40E+10 6.90E+11 2.32E+10 1.41E+12 4.53E+10
16 1.03E+12 3.20E+10 6.90E+11 2.18E+10 1.41E+12 4.25E+10
17 1.03E+12 3.02E+10 6.89E+11 2.06E+10 1.41E+12 4.00E+10
18 1.03E+12 2.86E+10 6.89E+11 1.96E+10 “1.41E+12 3.78E+10
19 1.03E+12 2.72E+410 6.89E+11 1.86E+10 1.41E+12 3.59E+10
20 1.03E+12 2.59E+10 6.89E+11 1.77E+10 1.41E+12 3.41E+10
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DYNA 6.0 Results Response Table (Case 1) 7/16/2012
Translational [Translational [Translational |Rotational Rotational Rotational
Frequency( |Response at [Response at |[Response at Response at |Response at |Response at
rpm) CG-X{(in) CG-Y (in) CG-1Z(in) CG-X(Rad) |CG-Y (Rad) |CG-Z(Rad)
10 2.33E-05 1.90E-05 2.29E-05 3.68E-08 1.76E-07 5.45E-08
11 2.81E-05 2.29E-05 2.77E-05 4 .45E-08 2.13E-07 6.60E-08
12 3.35E-05 2.72E-05 3.30E-05 5.30E-08 -2.53E-07 7.86E-08
13 3.92E-05 3.20E-05 3.88E-05 6.22E-08 2.97E-07 9.22E-08
14 4.56E-05 3.72E-05 4.50E-05 7.21E-08 3.45E-07 +1.07E-07
15 5.23E-05 4.26E-05 5.16E-05 8.28E-08 3.96E-07 1.23E-07
16| 5.95E-05 4.85E-05 5.87E-05 9.43E-08 4.50E-07 '1.40E-07
17 6.72E-05 5.47E-05 6.64E-05 1.06E-07 5.09E-07 1.58E-07
18 7.54E-05 6.14E-05 7.43E-05 1.19E-07 5.70E-07 1.77E-07
19 8.40E-05 6.84E-05 8.28E-05 1.33E-07 6.35E-07 1.97E-07
20 9.31E-05 7.58E-05 9.17E-05 1.47E-07 7.04E-07 2.19E-07
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Mill Mat Foundation_out.

e dede e ek NN Ntk kGGt v h vt hdddh

DYNAG® SIMULATTION *

Copyright (c) western - 2011
RUN DATE - 2012/ 7/10 *
* TIME - 15: 7:17 %
* REVISION - Jan.21/201 *

* ¥

Y e dede ke e e de e e e Tt N Yo dedede B de e dede N de e e dedede b e v NN NN hde NNk
Vxhhhhhd Tehdedehdefefdefed

Mill Mat Foundation

DATA ECHO

el ekt N

GRAVITATIONAL CONSTANT SET TO 32.20 ft/s**2

B L X L B R R R L T R R X

FREQUENCY UNITS . Hertz

R Lk R R X

LENGTH UNITS : ft

e s e e SBa f ala ala la ofa oJa Ta
WHRRRWARXTHETWRE

FORCE UNITS : Tb

Tededefehfe vk kRN

MASS UNITS : slug

Sedededede e

RESPONSE TO BE PLOTTED

Sedededede TefeSe e e e v St h ik
Eige il T b ol i (e S o A A A O R e Lo T b 1

STIFFNESS AND DAMPING CONSTANTS TO BE PRINTED

B R R R R R R R L Ak R R R R ]

DAMPING SAFETY FACTOR - 2.00

e dede e e T e R v St hhn

FOUNDATION TYPE - HALF-SPACE

ededede S S dede s

txt

 Casg &
- MoTve- VL peATES7

RECTANGULAR FOUNDATION - 48.000 ft BY 66.000 ft

Sede et el e e e dede ot

MASS CONSTANTS

et dedede e

TOTAL MASS OF FOOTING ......... 1.9265E+05 slug

MASS MOMENT ABOUT X-AXIS ...... 9.0643E+07 slug.ft¥**2
MASS MOMENT ABOUT Y-AXIS ...... 6.05556+07 slug.ft**2
MASS MOMENT ABOUT Z-AXIS ...... 1.1716E+08 slug.ft**2
CROSS PRODUCT X-Y +ivuurrunenns -7.8857E+06 slug.ft**2
CROSS PRODUCT X-Z .ueevernvnees -1.3754E+06 slug.ft**2
CROSS PRODUCT Y-Z ..uuirvunennns -5.4366E+05 slug.ft#**2

COORDINATES OF BASE CENTRE
pPage 1
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Mill Mat Foundation_out.txt

X~COORD. OF BASE CENTRE REL. TO C.G. .. -1.448 ft
Y-COORD. OF BASE CENTRE REL. TO C.G. .. 1.134 ft
Z-COORD. OF BASE CENTRE REL. TO C.G. .. 11.007 ft

SOIL

SOIL CONSTANTS NUMBER OF SIDE LAYERS - 1

et de S e he e de el de ey

LAYER LAYER SHEAR WAVE UNIT POISSON'S MATERIAL

NO. DEPTH VELOCITY  WEIGHT RATIO DAMPING
ft ft/s Th/ft**3
1 6.000 1200.00 120.00 0.250 0.100

HALF-SPACE SOIL

Tedededededededede Je v do

SHEAR WAVE UNIT POISSON'S MATERIAL

VELOCITY WEIGHT RATIO DAMPING
ft/s Tb/ft**3
1.20E+03 120.00 0.250 0.100

HARMONIC LOAD (QUADRATIC)

dededededede e

MAXIMUM FREQUENCY ............ 69.000 Hertz
MINIMUM FREQUENCY ......:uuuus 51.000 Hertz

STEP FREQUENCY .........cceo-. 1.000 Hertz
FORCE IN X-DIRECTION ......... 0.00E+00 slug.ft
FORCE IN Y-DIRECTION ......... 0.00E+00 slug.ft
FORCE IN Z-DIRECTION ......... 1.69E+03 slug.ft
MOMENT ABOUT X-AXIS .......... -3.79E+04 slug.ft**2
MOMENT ABOUT Y-AXIS ......::.. -6.04E+02 slug.ft¥*2
MOMENT ABOUT Z-AXIS .......... 0.00E+00 sTug.ft**2

B R R R R
HHEHWRARAERARARNARATR AR R TR WHWW kS

DYNAG® SIMULATION

* Copyright (c) western - 2011 ®
* RUN DATE - 2012/ 7/10 *
* TIME - 15: 7:17 *
® REVISION - Jan.21/201 *

O R S I T T T R R e T R R T T N o R
Sl defefedededededededehe e fede T A ehhdededededhhhffh S d el hd

Mi1l Mat Foundation

RESULTS
FREQUENCY - 51.000 Hertz
Page 2
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STIFFENESS CONSTANTS 9]

dedededededede e N fed S dfdhflhhk

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (YY)
TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

Tedede e el e ettt Rk

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z2) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z) ........
CROSS~-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY -

e e de et e v

STIFFNESS CONSTANTS K)

et et fe R u kN kN Nk dhhhny

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

e e dedededete

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY -

STIFFNESS CONSTANTS (K)

et dede NN
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52.000 Hertz

53.000 Hertz

5.920E4+08 T1b/ft
5.920E+08 1b/ft
ee.. 2.227E+08 1b/ft
».-. 3.435E+11 1b.ft/rad
vvee. 2.630E+11 1b.ft/rad
ve.. 6.955E+11 1b.ft/rad
6.434E+09 1b/rad
-6.434E+09 1b/rad
1.053E+07 T1b/ft/s
1.053E+07 T1b/ft/s
e... 1.513E+07 1b/ft/s
.... 7.518E+09 1b.ft/rad/s
ve.. 4.657E+09 1b.ft/rad/s
... 6.864E+09 1b.ft/rad/s
.... 1.048E+08 1b/rad/s
.... -1.048E+08 1b/rad/s
5.855E4+08 1b/ft
5.855E+08 1b/ft
ven. 2.127E+08 1b/ft
ee+. 3.383E+11 Tb.ft/rad
eve.. 2.597E+11 1b.ft/rad
v... 6.906E+11 1b.ft/rad
6.369E+09 1b/rad
-6.369E+09 1b/rad
1.052E+07 1b/ft/s
1.052E+07 T1b/ft/s
veo. 1.513E407 1b/ft/s
ee.. 7.519E+09 1b.ft/rad/s
... 4.658E4+09 1b.ft/rad/s
... 6.866E+09 1b.ft/rad/s
+... 1.047E+08 1b/rad/s
v.s» -1.047E+08 T1b/rad/s
Page 3



HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)

CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

e e te vt Nt de fo

HORIZONTAL TRANSLATION (X
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY -

STIFFNESS CONSTANTS (K)

fedefedehdetdedefddede R ffhddd

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)

CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

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

DAMPING CONSTANTS (C)

dededededdededededededed el T ded

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (XD
ROTATION ABOUT (Y)
TORSION ABOUT (2)

CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY -

et e e e

STIFFNESS CONSTANTS )

Sl et fefe kT edede e et de et

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2) .

ROTATION ABOUT (XD
ROTATION ABOUT (Y)
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54.000 Hertz

55.000 Hertz

5.792E+08 1b/ft
5.792E+08 1b/ft
ev.. 2.030E+08 T1b/ft
eve. 3.332E+11 1b.ft/rad
weno. 2.565E+11 Tb.ft/rad
+v.. 6.853E+11 T1b.ft/rad
6.306E+09 1b/rad
-6.306E+09 1b/rad
1.052E+07 1b/ft/s
1.052E+07 1b/ft/s
.v.. 1.513E+07 Tb/ft/s
ve.. 7.521E+09 lb.ft/rad/s
ve.. 4.659+09 1b.ft/rad/s
.v.. 6.867E+09 1lb.ft/rad/s
«... 1.047E+08 T1b/rad/s
.... -1.047E+08 Tb/rad/s
5.728E+08 1b/ft
5.728E+08 1b/ft
.... 1.933E+08 1b/ft
vee. 3.281E+11 T1b.ft/rad
«e.. 2.532E+11 1b.ft/rad
«v.. 6.804E+11 T1b.ft/rad
6.242E+09 1b/rad
-6.242E+09 1b/rad
1.052E+07 1b/ft/s
1.052E+07 1b/ft/s
wve.. 1.513e+07 Tb/ft/s
wees 7.522E+09 Tb.ft/rad/s
eo.. 4.660E+09 1b.ft/rad/s
.v.. 6.869E+09 1b.ft/rad/s
.... 1.047e+08 1b/rad/s
.v.. -1.047E+08 T1b/rad/s
5.665E+08 1b/ft
5.665E+08 1b/ft
.... 1.838E+08 T1b/ft
wee. 3.230E+11 1b.ft/rad
eve.. 2.500E+11 1b.ft/rad
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TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

ededededede e et e Tttt e T ety

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-DAMPING (YZ PLANE) ..
CROSS-DAMPING (XZ PLANE) ..

FREQUENCY -

ededede et

STIFFNESS CONSTANTS (K)

e ST Tt T St et dede Tt

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

B D S R 13
Lk gk {1 e o i e A T ol 1 Lo L o b T A L Y

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z) ........
CROSS-DAMPING (YZ PLANE) ..
CROSS-DAMPING (XZ PLANE) ..

-------

FREQUENCY -

STIFFNESS CONSTANTS (K)

et T Tttt Ty et e de NN e e ey

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)

CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

C-005b Rev. 0/ Page 24 of 142

Mill Mat Foundation_out.txt

56.000 Hertz

57.000 Hertz

6.756E+11 Tb.ft/rad
... 6.179e+09 T1b/rad
.. -6.179E+09 Tb/rad
1.051E+07 1b/ft/s
1.051E+07 T1b/ft/s
wee. 1.513E+07 1b/ft/s
ee.. 7.523E+09 1b.ft/rad/s
ev.. 4.661E+09 1b.ft/rad/s
..., 6.870E+09 1b.ft/rad/s
... 1.046E+08 T1b/rad/s
.v.. -1.046E4+08 1b/rad/s
5.601E+08 1b/ft
5.601E+08 Tlb/ft
.. 1.741E+08 1b/ft
we.. 3.180E+11 T1b.ft/rad
ee.. 2.468E+11 T1b.ft/rad
v... 6.708E+11 1b.ft/rad
6.115e+09 1b/rad
-6.115e+09 1b/rad
1.051e+07 1b/ft/s
1.051E+07 1b/ft/s
vov. 1.513e+07 1lb/ft/s
ee.. 7.524E+09 1b.ft/rad/s
e... 4.661E+09 1b.ft/rad/s
es.. 6.871E+09 1b.ft/rad/s
.v.. 1.046E+08 1b/rad/s
«... -1.046E+08 1b/rad/s
5.537E+08 1b/ft
5.537E+08 1b/ft
.... 1.643E+08 1b/ft
veo. 3.129E+11 1b.ft/rad
ee.. 2.437E+11 1b.ft/rad
.».. 6.660E+11 1b.ft/rad
6.051E+09 1b/rad
-6.051E+09 1b/rad
Page 5



fedededededede e e e de S de Tt et NN
HEWHEETERHTTATETRARATETTERTS

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)

CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY -

o afe ate le oo ol ohe oo oo
WRRTRRTNS

STIFFNESS CONSTANTS (K)

e defede s et G Bkt v

HORIZONTAL TRANSLATION (X) ...

HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

Tefedede s Sedededede Gkt

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY -
dedededeSedededede

STIFFNESS CONSTANTS (K)

LdeNd edededede ¥

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z)
ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2Z)

CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

Fedede e v

HORIZONTAL TRANSLATION (X) ...

HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z)

C-005b Rev. 0/ Page 25 of 142

58.000 Hertz

59.000 Hertz

.051E+07
.051E+07

1.513e+07
7.525E+09

.662E+09
.872E+09
.046E+08
.046E+08

.473E+08
.473E+08
. 546E+08
.079E+11
.405E+11
.612E+11
.987E+09
.987E+09

.051E+07
.051E+07
.513E+07

7.526E+09

.663E+09
.873E+09
.046E+08
.046E+08

.408E+08
.408E+08
.449E+08
.029E+11
.371E+11
.564E+11
.923E+09
.923E+09

.050E+07
.050E+07
.513E+07

Page
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Mill Mat Foundation_out.tXt

ROTATION ABOUT (XD .cuviuivvnnns 7.527E+09 1b.ft/rad/s
ROTATION ABOUT (Y) .v.vcvn-cnn. 4.664E+09 lb.ft/rad/s
TORSION ABOUT (Z) vvivivinnens 6.874E+09 1b.ft/rad/s
CROSS-DAMPING (YZ PLANE) ...... 1.045e+08 1b/rad/s
CROSS-DAMPING (XZ PLANE) ...... -1.045e+08 T1b/rad/s
FREQUENCY - 60.000 Hertz

Tedededede TR

STIFFNESS CONSTANTS )

el T e de e de e de et he e fe vk n s

HORIZONTAL TRANSLATION (X) ... 5.344E+08 1lb/ft
HORIZONTAL TRANSLATION (Y) ... 5.344E+08 1b/ft
VERTICAL TRANSLATION (Z) ..... 1.352E4+08 1b/ft
ROTATION ABOUT (X) ..vivuiennns 2.979e+11 1b.ft/rad
ROTATION ABOUT (Y) ..v.vvvcenan. 2.340e+11 1b.ft/rad
TORSION ABOUT (Z) «vvvevinecnn 6.517e+11 1b.ft/rad
CROSS-STIFFNESS (YZ PLANE) .... 5.859E+09 Tlb/rad
CROSS-STIFFNESS (XZ PLANE) .... -5.859E+09 1b/rad
DAMPING CONSTANT§J§C)
HORIZONTAL TRANSLATION (X) ... 1.050E4+07 1lb/ft/s
HORIZONTAL TRANSLATION (Y) ... 1.050E+07 1b/ft/s
VERTICAL TRANSLATION (Z) ..... 1.513e+07 1b/ft/s
ROTATION ABOUT (X) ...vvevunnn 7.528E+09 1b.ft/rad/s
ROTATION ABOUT (Y) ..vvvnnnnn. 4,664E+09 lb.ft/rad/s
TORSION ABOUT (Z) vvevvnvnrens 6.875E+09 b.ft/rad/s
CROSS-DAMPING (YZ PLANE) ...... 1.045E+08 Tb/rad/s
CROSS-DAMPING (XZ PLANE) ...... -1.045e+08 1b/rad/s
FREQUENCY - 61.000 Hertz
.F.F.FJ JJ’I’I
STIFFNESS CONSTANTS (K)
JJJ .F.FJ 7\'" J .L.LJ’IrJ.I J
HORIZONTAL TRANSLATION (X) ... ©5.280E4+08 1b/ft
HORIZONTAL TRANSLATION (Y) ... 5.280E+08 Tlb/ft
VERTICAL TRANSLATION (Z2) ..... 1.255e408 1b/ft
ROTATION ABOUT (X) ...evnnnnns 2.929e+11 1b.ft/rad
ROTATION ABOUT (Y) ...vvvnnns 2.308E+11 1b.ft/rad
TORSION ABOUT (Z) ..cviveneeann 6.470E+11 1b. ft/rad
CROSS-STIFFNESS (YZ PLANE) .... 5.795E+09 1b/rad
CROSS-STIFFNESS (XZ PLANE) .... -5.795E+09 1b/rad
DAMPING CONSTANT§ (c)
HORIZONTAL TRANSLATION (X) ... 1.050E4+07 1b/ft/s
HORIZONTAL TRANSLATION (Y) ... 1.050E+07 T1b/ft/s
VERTICAL TRANSLATION (Z) ..... 1.513e407 1b/ft/s
ROTATION ABOUT (X)) .vvvrvrvecnn 7.529E+09 1b.ft/rad/s
ROTATION ABOUT (Y) .iivvnnrvrnnn 4.665E+09 b.ft/rad/s
TORSION ABOUT (Z) ..vvvrvnennan. 6.875E+09 1b.ft/rad/s
CROSS-DAMPING (YZ PLANE) ...... 1.045e+08 Tb/rad/s
CROSS-DAMPING (XZ PLANE) ...... -1.045E+08 1b/rad/s
Page 7
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FREQUENCY -

oo de e e

STIFFNESS CONSTANTS (K)

e e de e dedededede et ke

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS~STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

Hededede T ST hd tededededede e

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-DAMPING (YZ PLANE)
CROSS~DAMPING (XZ PLANE)

FREQUENCY -

dedededede e

STIFFNESS CONSTANTS (K)

Hededededededed oo e do e do de e e de

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)
dedededededededededededehhfefefededededk

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY -

e e o e e

C-005b Rev. 0/ Page 27 of 142
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62.000 Hertz

63.000 Hertz

64.000 Hertz

5.215E4+08 1b/ft
5.215E408 T1b/ft
.... 1.158E+08 1b/ft
vee. 2.879E+11 1b.ft/rad
vves 2.277E+11 1b.ft/rad
ve.. 6.423E+11 Tb.ft/rad
5.731E4+09 1b/rad
-5.731E+09 1b/rad
1.050E+07 Tb/ft/s
1.050E+07 1b/ft/s
ev.. 1.513e+07 Tb/ft/s
we.. 7.530E+09 1b.ft/rad/s
e... 4.665E+09 1b.ft/rad/s
... 6.876E+09 1b.ft/rad/s
... 1.045E+08 1b/rad/s
e... -1.045e+08 T1b/rad/s
5.151E+08 1b/ft
5.151E4+08 1b/ft
v... 1.061E+08 1b/ft
vvee. 2.829eE+11 1b.ft/rad
ee.. 2.246E+11 Tlb.ft/rad
«... 6.376E+11 1b.ft/rad
5.667E+09 1b/rad
-5.667E+09 1b/rad
1.050e+07 1b/ft/s
1.050E+07 1b/ft/s
ve.. 1.513E+07 1b/ft/s
«ve.. 7.530E+09 1b.ft/rad/s
e... 4.666E+09 1b.ft/rad/s
wr.. 6.877E+09 T1b.ft/rad/s
vveo. 1.044E+08 1b/rad/s
.... -1.044E+08 T1b/rad/s
Page 8



STIFFNESS CONSTANTS (K)

B R T R R T R A S X
e ak A 1ok Lok Ao Ao il £ A A o o Lo e T Tl D S A O Y

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (2)

CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

Tededede Sk T de e Tt fdefet ey

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)

CROSS-DAMPING (YZ PLANE) ..
CROSS-DAMPING (XZ PLANE) ..

FREQUENCY -

e oo e e e e de e
Tehhfhdhdd

STIFFNESS CONSTANTS (K

Gedede e de de e de e Nt e e te Sedededede ke

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (2) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)
Fededededdededededehfefe el et

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-DAMPING (YZ PLANE) ..
CROSS-DAMPING (XZ PLANE) ..

FREQUENCY -

STIFFNESS CONSTANTS (K)

HORIZONTAL TRANSLATION (X)

C-005b Rev. 0/ Page 28 of 142
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65.000 Hertz

66.000 Hertz

.087E+08
.087E+08
.645E+07
.780E+11
L215E+11
.329E+11
.602E+09
.602E+09

.049E+07
.049E+07
.513E+07
7 .531E+09
.666E+09
.877E+4+09
.044E+08
.044E+08

.022E+08
.022E+08
.679E+07
.730E+11
.183E+11
.283E+11
.538E+09
.538E+09

.049E+07
.049E+07
.513E+07
7.531E+09
.667E+09
.878E+09
.044E+08
.044E+08

.958E+08
Page 9
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HORIZONTAL TRANSLATION
VERTICAL TRANSLATION

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-STIFFNESS (YZ PLANE)
CROSS-STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (@)

et R fe R h N u Tk h vk

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY -

et et s

STIFFNESS CONSTANTS (K)

e e et ettt G kNN

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)

CROSS-STIFFNESS (YZ PLANE)
CROSS~STIFFNESS (XZ PLANE)

DAMPING CONSTANTS (C)

el dedehedetehefe e e d vt hNhn

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)
CROSS-DAMPING (YZ PLANE)
CROSS-DAMPING (XZ PLANE)

FREQUENCY -

e o e o fe

STIFFNESS CONSTANTS (K)

el dededede e NNk

HORIZONTAL TRANSLATION (X)
HORIZONTAL TRANSLATION (Y)
VERTICAL TRANSLATION (Z) .

ROTATION ABOUT (X)
ROTATION ABOUT (Y)
TORSION ABOUT (Z)

C-005b Rev. 0/ Page 29 of 142
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67.000 Hertz

68.000 Hertz

4.958E+08 1b/ft
vov. 7.714E4+07 Tb/ft
vv.. 2.681E+11 Tb.ft/rad
ee.. 2.152E+411 Tb.ft/rad
ee.. 6.237E+11 Tb.ft/rad
5.474E+09 1b/rad
-5.474e+09 Tb/rad
1.049E+07 Tb/ft/s
1.049E+07 1b/ft/s
e... 1.513E+07 1b/ft/s
e+ve. 7.532E4+09 Tb.ft/rad/s
veeo. 4.667E+09 Tb.ft/rad/s
... 6.878E+09 1b.ft/rad/s
... 1.044e+08 Tb/rad/s
.... -1.044E4+08 Tb/rad/s
4,.893E+08 1b/ft
4.893E+08 1b/ft
ve.. B6.749E+07 1b/ft
vv.. 2.631E+11 Tb.ft/rad
vee. 2.121E+11 Tb.ft/rad
ee.. 6.190E+11 Tb.ft/rad
5.409E+09 1b/rad
-5.409E4+09 1Tb/rad
1.049E+07 Tb/ft/s
1.049E+07 Tb/ft/s
e... 1.513E+07 T1b/ft/s
weo» 7.533E+09 Tb.ft/rad/s
v... 4.668E+09 1b.ft/rad/s
.... 6.879e4+09 Tb.ft/rad/s
ve.. 1.044E+08 Tb/rad/s
.... -1.044E4+08 Tb/rad/s
4.829E+08 1b/ft
4.829E+08 1b/ft
.... B5.785E+07 1b/ft
ve.. 2.582E+11 Tb.ft/rad
ee.. 2.091E+11 Tb.ft/rad
e... 6.144e+11 1b.ft/rad
Page 10



Mi1l Mat Foundation_out.txt

CROSS~STIFFNESS (YZ PLANE) 5.345e+09 1b/rad
CROSS-STIFFNESS (XZ PLANE) -5.345e+09 1b/rad
DAMPING CONSTANTS (C)
PR S R T R Tt e e A S O A
HORIZONTAL TRANSLATION (X) 1.049e+07 Tb/ft/s
HORIZONTAL TRANSLATION (Y) 1.049e+07 1b/ft/s
VERTICAL TRANSLATION (Z) ..... 1.513E+07 1b/ft/s
ROTATION ABOUT (X) ....cc.o.... 7.533E+09 T1b.ft/rad/s
ROTATION ABOUT (YY) .viivennrnnn 4.668E+09 1b.ft/rad/s
TORSION ABOUT (Z) vvvivivrnnens 6.879E4+09 1b.ft/rad/s
CROSS-DAMPING (YZ PLANE) ...... 1.044E+08 1b/rad/s
CROSS-DAMPING (XZ PLANE) ...... ~-1.044E+08 Tb/rad/s
FREQUENCY - 69.000 Hertz
b S SR S A e A
STIFFNESS CONSTANTS (K)
E R R o A S e R o S AL o S R o R
HORIZONTAL TRANSLATION (X) 4.764E+08 1b/ft
HORIZONTAL TRANSLATION (Y) 4.764E+08 1b/ft
VERTICAL TRANSLATION (Z2) ..... 4.822e+07 1b/ft
ROTATION ABOUT (X) .....covnn. 2.533e+11 1b.ft/rad
ROTATION ABOUT (Y) ..vvvvervrnnn 2.060E+11 1b.ft/rad
TORSION ABOUT (Z) «vivrvnrenes 6.098E+11 T1b.ft/rad
CROSS-STIFFNESS (YZ PLANE) 5.281E+09 1b/rad
CROSS-STIFFNESS (XZ PLANE) -5.281E+09 1b/rad
DAMPING CONSTANTS (C)
Fededefefedededefededefedefedededetededede
HORIZONTAL TRANSLATION (X) 1.048E+07 1b/ft/s
HORIZONTAL TRANSLATION (Y) 1.048E+07 1b/ft/s
VERTICAL TRANSLATION (Z2) ..... 1.513e4+07 1b/ft/s
ROTATION ABOUT (X) +ovievenrenns 7.533E+09 1b.ft/rad/s
ROTATION ABOUT (Y) .vvivevrvnen 4.668E+09 Tb.ft/rad/s
TORSION ABOUT (Z) ..vvrenrennn. 6.880E+09 Tlb.ft/rad/s
CROSS-DAMPING (YZ PLANE) ...... 1.043E+08 1b/rad/s
CROSS-DAMPING (XZ PLANE) ...... -1.043E+08 1b/rad/s
* DYNAG®G SIMULATTION *
* Copyright (c) western - 2011
* RUN DATE - 2012/ 7/10 *
* TIME - 15: 7:17 *
* REVISION - Jan.21/201 *
Yedehd * o R R R kA R e e S o o A R T Jede Tk
Mill Mat Foundation

RESULTS

Al ol e ofa ofe
WHRHRRT

FOOTING RESPONSE AMPLITUDES
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Mi11l Mat Foundation_out.txt

rad)

Y

AXIS
(rad)

TRANS. X TRANS. Y VERTICAL ROT ABOUT ROT ABOUT TORSIONAL

Z AXIS

(rad)

.20E-04
.20E-04
.19E-04
.19e-04
.19e-04
.19e-04
.19E-04
.19e-04
.19E-04
.19e-04
.19e-04
.19E-04
.19e-04
.19e-04
.19e-04
.19E-04
.19E-04
.19e-04

FREQ.
Hertz DIRECTION DIRECTION DIRECTION X AXIS
(ft) (fo) (ft) (
51.00 7.81E-05 7.35E-04 8.59E-03 4
52.00 7.63E-05 7.19e-04 8.59E-03 4
53.00 7.47e-05 7.04E-04 8.60E-03 4
54.00 7.31E-05 6.89E-04 8.60E-03 4
55.00 7.16E-05 6.75E-04 8.60E-03 4
56.00 7.02E-05 6.62E-04 8.60E-03 4
57.00 6.88E-05 6.49E-04 8.61E-03 4
58.00 6.75e-05 6.37E-04 8.61E-03 4
59.00 6.63E-05 6.25E-04 8.61E-03 4
60.00 6.50E-05 6.14E-04 8.61E-03 4
61.00 6.39E-05 6.03E-04 8.62E-03 4
62.00 6.27E-05 5.93E-04 8.62E-03 4
63.00 6.17E-05 5.82E-04 8.62E-03 4
64.00 6.06E-05 5.73E-04 8.62E-03 4
65.00 5.96e-05 5.63E-04 8.62E-03 4
66.00 5.86E-05 5.54e-04 8.63E-03 4
67.00 5.77E-05 5.45E-04 8.63E-03 4
68.00 5.68E-05 5.37E-04 8.63E-03 4
69.00 5.59e-05 5.28E-04 8.63E-03 4

MAXIMA OF FOOTING RESPONSE AMPLITUDES

edededededede et e e N fe e fefefefefe o dFo v

MAX.
MAX.

MAX.
MAX.
MAX.

. TRANS. IN Z-DIRECTION

TRANS. IN X-DIRECTION
TRANS. IN Y-DIRECTION

ROT. ABOUT X AXIS
ROT. ABOUT Y AXIS
ROT. ABOUT Z AXIS

VI OO N

R Xk % 3

.806E-05
.349e-04
.631E-03
.197E-04
.507E-05
.288E-06

.19E-04

FOOTING RESPONSE CURVE

CURVE-Y= TRANS Y-DIRECTION
CURVE-Z= TRANS Z-DIRECTION

CURVE-X= TRANS X-DIRECTION

FREQ.

Hertz

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

COOOOOOOOOOO0O0
XXX X X XXX X X X XXX
<< << << <=

<< <=<=<=<
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DISPLACEMENT (ft)
0.00E+00 1.80E-03 3.60E-03

Page 12

AP DDIRARADRDDPDPPDPDADDD

.51E-05
.50E-05
.50E-05
. 50E-05
.50E-05
.49E-05
.49E-05
.49E-05
.49e-05
.49E-05
.49E-05
.48E-05
.48E-05
.48E-05
.48E-05
.48E-05
.48E-05
.48E-05
.48E-05

NNNNNNNNNNNNN

(W RO RS, R0, GO R R, R R, RO, R U RV RV RV YU RV R, RV,

5.40E-03 7.20E-03 9.00E-03
————— et el b AL S



Mi1Tl Mat Foundation_out.txt

65.0 X Y z
66.0 X Y z
67.0 X Y z
68.0 X Y z
69.0 X Y z
FOOTING RESPONSE CURVE
CURVE-X= ROT ABOUT X AXIS CURVE-Y= ROT ABOUT Y AXIS
CURVE-Z= ROT ABOUT Z AXIS
FREQ.
Hertz ROTATION (rad)
0.00E+00 1.00E-04 2.00E-04 3.00E-04 4.00E-04 5.00E-04

51.0 +Z---Y=-m o ———— Fomm dmm——— F=X—m—— - +
52.0 V4 Y X

53.0 IZ Y X

54.0 IZ Y X

55.0 Iz Y X

56.0 Iz Y X

57.0 Iz Y X

58.0 Iz Y X

59.0 IZ Y X

60.0 Iz Y X

61.0 +Z Y X

62.0 IZ Y X

63.0 Iz Y X

64.0 IZ Y X

65.0 Iz Y X

66.0 Iz Y X

67.0 Iz Y X

68.0 IZ Y X

69.0 IZ Y X

Page 13
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DYNA 6.0 Results Stiffness Table (Case 2) 7/16/2012
Horizontal Horizontal Horizontal Horizontal Vertical Vertical

Frequency ([Stiffness X Damping X Stiffness Y Damping Y Stiffness Z Damping 2

Hz) (Ib/ft) (Ib/ft/S) (Ib/ft) (Ib/ft/S) (Ib/ft) (Ib/ft/S)
51 5.92E+08 1.05E+07 5.92E+08 1.05E+07 2.23E+08 1.51E+07
52 5.86E+08 1.05E+07 5.86E+08 1.05E+07 2.13E+08 1.51E+07
53 5.79E+08 1.05E+07 5.79E+08 1.05E+07 2.03E+08} - 1.51E+07
54 5.73E+08 1.05E+07 5.73E+08 1.05E+07 1.93E+08 1.51E+07
55 5.67E+08 1.05E+07 5.67E+08 1.05E+07 1.84E+08 1.51E+07
56 5.60E+08 1.05E+07 5.60E+08 1.05E+07 1.74E+08 1.51E+07
57 5.54E+08 1.05E+07 5.54E+08 1.05E+07 1.64E+08 1.51E+07
58 5.47E+08 1.05E+07 5.47E+08 1.05E+07 1.55E+08 1.51E+07
59 5.41E+08 1.05E+07 5.41E+08 1.05E+07 1.45E+08 1.51E+07
60 5.34E+08 1.05E+07 5.34E+08 1.05E+07 1.35E+08 1.51E+07
61 5.28E+08 1.05E+07 ‘5.28E+08 1.05E+07 1.26E+08 1.51E+07
62 5.22E+08 1.05E+07 5.22E+08 1.05E+07 1.16E+08 1.51E+07
63 5.15E+08 1.05E+07 5.15E+08 1.05E+07 1.06E+08 -1.51E+07
64 5.09E+08 1.05E+07 5.09E+08 1.05E+07 9.65E+07 1.51E+07
65 5.02E+08 1.05E+07 ~5.02E+08 1.05E+07 8.68E+07 1.51E+07
66 4.96E+08 1.05E+07 4.96E+08 1.05E+07 7.71E+07 1.51E+07
67 4.89E+08 1.05E+07 4.89E+08 1.05E+07 6.75E+07 1.51E+07
68 4.83E+08 1.05E+07 4.83E+08 1.05E+07 5.79E+07 1.51E+07
69 4,76E+08 1.05E+07 4.76E+08 1.05E+07 4.82E+07 +1.51E+07

Rocking Rocking Rocking Rocking Torsional Torsional

Frequency (|Stiffness X Damping X Stiffness Y Damping Y Stiffness Z Damping 2

Hz) (Ib/ft/Rad) (Ib.ft/Rad/S) |(lb/ft/Rad) (Ib.ft/Rad/S) |(Ib/ft/Rad) (Ib.ft/Rad/S)
51 3.33E+11 7.35E+09 2.53E+11 4,49E+09 6.95E+11] 6.86E+09
52 3.28E+11 7.35E+09 2.50E+11 4.49E+09 6.90E+11 6.86E+09
53 3.23E+11 7.35E+09 2.47E+11 -4,49E+09 6.85E+11 6.86E+09
54 3.18E+11 7.36E+09 2.44E+11 4.50E+09 6.80E+11 6.86E+09
55 3.13E+11 7.36E+09 2.40E+11 4.50E+09 6.75E+11 6.87E+09
56 3.08E+11 7.36E+09 2.37E+11 4.50E+09 6.71E+11 6.87E+09
57 3.03E+11 7.36E+09 2.34E+11 4.50E+09 6.66E+11 6.87E+09
58 2.99E+11 7.36E+09 2.31E+11 4.50E+09 6.61E+11 6.87E+09
59 2.94E+11 7.36E+09 2.28E+11 4.50E+09 6.56E+11 6.87E+09
60 2.89E+11 7.36E+09 2.25E+11 4,50E+09 6.52E+11 6.87E+09
61 2.84E+11 7.36E+09 2.22E+11 4.50E+09 6.47E+11 6.87E+09
62 2.79E+11 7.36E+09 2.19E+11 4.,50E+09 6.42E+11 6.87E+09
63 2.74E+11 7.36E+09 2.16E+11 4.50E+09 6.37E+11 6.87E+09
64 2.69E+11 7.36E+09 2.13E+11 4.50E+09 6.33E+11 6.87E+09
65 2.64E+11 7.37E+09 2.10E+11 4,50E+09 6.28E+11 6.87E+09
66 2.60E+11 7.37E+09 2.07E+11 4.50E+09 6.23E+11 6.87E+09
67 2.55E+11 7.37E+09 2.04E+11 4.50E+09 6.19E+11 6.87E+09
68 2.50E+11 7.37E+09 2.01E+11 4.50E+09 6.14E+11 6.88E+09
69 2.45E+11 7.37E+09 1.98E+11 4.50E+09 6.10E+11 6.88E+09
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DYNA 6.0 Results Response Table (Case 2) 7/16/2012
Translational |Translational |Translational |Rotational |Rotational |Rotational
Frequency( |Response at |Response at |Response at |Response at [Response at [Response at
Hz) CG- X (in) CG-Y (in) CG-Z (in) CG-X (Rad) |CG-Y (Rad) |CG -Z(Rad)
51 5.56E-04 6.20E-03 8.95E-02 3.72E-04 3.37E-05 3.60E-06
52 5.44E-04 6.06E-03 8.95E-02 3.72E-04 3.37E-05 3.58E-06
53 5.32E-04 5.94E-03 8.96E-02 3.72E-04 3.36E-05 3.57E-06
54 5.21E-04 5.81E-03 8.96E-02 3.72E-04 3.36E-05 3.56E-06
55 5.10E-04 5.70E-03 8.96E-02 3.72E-04 3.36E-05 3.54E-06
56 4.99E-04 5.58E-03 8.96E-02 3.71E-04 3.36E-05 3.53E-06
57 4.90E-04 5.47E-03 8.96E-02. 3.71E-04 3.35E-05 3.52E-06
58 4.80E-04 5.36E-03 8.96E-02 3.71E-04 3.35E-05 3.51E-06
59} - :4.70E-04 5.27E-03 8.96E-02 3.71E-04 3.35E-05 3.50E-06
60 4.62E-04 5.17E-03 8.96E-02 3.71E-04 3.35E-05 3.49E-06
61 4.54E-04 5.08E-03 8.96E-02 3.71E-04 3,34E-05 3.48E-06
62 4,45E-04 4,99E-03 8.96E-02 3.71E-04 3.34E-05 3.48E-06
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07.01.01.01 | 1 04.01.01.01
C L < )
: ‘ 03.01.01.01 Project: High grade mill project
02.01.01.01 \_05.01.01.01 rA | PO number: PR~11-100
______ 06.01.01.01 Equipment: Rod mill
+ |+ Equipment No.: 1720-647--003
A + 1+
Esmiora
3'-9 3/8" 1—g” ‘ 3-8 7/8" 3-8
1/2" allawance Flange to flange CERTIFIED FOR CONSTRUCTION
 for expansion 4-1 174 B 10'-9 1/8" | 11'-0 5/8" sarune P fonl
5-9 2'-10 5/8" 7 -— , DATE _ 23 Apr 12
Clearance for . QOutside |
trunnion liner E of secl | l 1'-11" @
removal " '-L—W—*-‘ Ny,
3-8 1/4" o i 9 7/8 /4 4 x 0 11/8" holes, 1 3/16" grip.
4 15/16" M _A ; . " "
I T __H_l\ 5'-0 3/8 6 — o @ 20 x 8 1 1/4" holes equaily spaced and stroddle
:Q C i - ~ centerlines, 1 1/4" grip.
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% ‘Hi © @ @ This section of the gear guard is to. be in place
m~ I 9% o ! . H e
1 'Q/ |{,, Q g.g © before assembling the main gear or pinion shaft.
(S _ 1 N O seg€ °
% | 1:” I THI - 3 £2 @ 4" NPT pipe drain.
| N 1 | = _ S e ) .
N ¥z i ={ K3 §=Q 'g == Clean out port (farside).
__:> JE 1 {B_Qi_m_i”_ - i _ “” :_ _ "8 . - @ Gear spray system.
L (o] . ke ! T8 N
T = < v |2 i P © L2y /@> Main gear 266 teeth 2'—0" face.
= ‘e |= i - < Sjc=
s }D l - ’}:{ IR | — | 1— A 4Pinion (7) Main pinion 18 teeth 2'=1/2" face.
=~ H | —‘\ R Ji /— | HAb e v L S
4 i M = H LG . Finish machined surface for pillow blocks.
o st i S
: : N
b A‘H: o @ Finish machined surface far main bearing.
e a =1 £ — " "
! o ££ 7| (1) 88 x 24" main bearing.
Heo b e o L S — +H —_—47'{ 5%~
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JIE @ |- >
~lc I I s . .
iy B 1 T I @ Use only “Certified print” for final setting.
| @ All dimensions are in inches.
Pt
/ Erector’s note: Scale: Drawn Appr. | Appr. Date | Zone/Descr.: General revision
- Normal erection operations inciude the correction of 5/1 6"=1" 1BA SPN_ j23-Apr—12
;';:I'::Al'r‘]‘;"r‘:ur‘;{n;“"gﬁlr;;fnq""‘c‘z‘g‘lfq °;r5;:’r:gf“;”g‘,?d Cripple Creek & Victor Gold Mining Co — Cripple Creek, CO, USA
the drowing of elements into line through the use of
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o - - Project: CC&V High Grade Ore Proj. No. 11021

S ESMIDTH Calc No. C-005

e Subject: Rod Mill Foundation Design  By: ECS Date:10/25/2011
Chk: Date:

Sheet 10of 1 Rev: 0

Concrete Ped'estal Natural Period of Vibration

Pedestal A/B
Pedestal Dimensions:
L, = 4ft + Oin = 48in Pedestal Length X Direction
Ly = 9ft + 6in=114in Pedestal Length Y Direction
H:= 19ft + 3.375in = 231.375 in Pedestal Height
Concrete Properties:
Yo = 145pcf Concrete Unit Weight
fg := 4000psi Concrete Compressive Strength
fc 3 .
E := 57000psi- {— = 3.605 x 10" ksi Concrete Modulus of Elasticity
psi

Loads and Masses:

. A{C 5
m:= Lol H— = 1.062x 10" Ib

g Pedestal Mass
Fy = 7557lb Fy == 445001b Applied Mass
m, = F, + 0.23m =3.199 x 10*1b my = Fy, + 0.23m = 6.894 10% 1 Equivalent Mass

Dynamic Properties:

3 3
L.>L L L
1= ——2 = 1051 10°in* 1= =2 = 5926 x 1%’ Moment of Inertia
12 y 12
3.E.] ) . 3-E. i
. ( X 4 kip . ( I}’) 4 kip
ky = > = 1101x 107 =% ky = I =6.209x 10 —= Stiffness Factor
kx ky Natural Frequency
Wyis [T = 120.392 Hz Yy = e 285.931 Hz without added Mass
ky ky Natural Frequency with
Wy 1= [ = 105.217 Hz Wy = s 170.235 Hz added Mass
X

y .

Natural Frequency Pedestal A-B.xmcd 10/25/2011, 3:38 PM
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10/25/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 1

15:31:41 Licensed to: FLSmidth Column A-B
0000000 00000 00000 00000 00000 00
Q0 o0 00 o0 00 o0 00 o0 OO0 00 00
Q0 o0 00 o0 00 o0 00 00 00 00 00
(0]6) 00 00 00 o0 00 (0]6] 00 00
(0]6) o0 00 0000000 00 (0]6] 00 00
Q000000 Q0 00 00 o0 00 o0 OO0 00 00
Q0 Q0 00 00 o0 00 o0 OO0 00 00
Q0 00000 (0]6] 00 00000 00000 00000 (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn(tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn(tm) program.
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10/25/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 2
15:31:41 Licensed to: FLSmidth Column A-B

General Information:

File Name: P:\11021\116 - Calculations\116.d - Arch Civil Struc\C-005 Grinding Area Concrete
Project: CC&V High Grade Ore

Column: A/B Engineer: ECS

Code: ACI 318-02 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Architectural

Material Properties:

frc = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 48 in Depth = 114 in
Gross section area, Ag = 5472 in”2
Ix = 5.92618e+006 in™4 Iy = 1.05062e+006 in™4
Xo = 0 in Yo = 0 in
Reinforcement:

Rebar Database: ASTM A615

Size Diam (in) Area (in™2) Size Diam (in) Area (in”2) Size Diam (in) Area (in™2)
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63 0.31
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: Egqual Bar Spacing (Cover to transverse reinforcement)
Total steel area, As = 55.88 in”™2 at 1.02%

44 #10 Cover = 2 in

Load Combinations:

Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake
U3 = 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake
U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake
US = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake
U6 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake
U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake
U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake
U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake
Ul0 = 1.200*Dead + 1.000*Live + 0.000*Wind + 1.000*EarthQuake
Ull = 0.900*Dead + 0.000*Live + 0.000*Wind + 1.000*EarthQuake
Ul2 = 1.200*Dead + 1.000#*Live + 0.000*Wind - 1.000*EarthQuake
Ul3 = 0.900*Dead + 0.000*Live + 0.000*Wind - 1.000*EarthQuake
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10/25/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 3
15:31:41 Licensed to: FLSmidth Column A-B

Service Loads:

Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 493.0 369.8 369.8 0.0 0.0
Live -25.3 0.0 856.6 0.0 145.5
Wind 0.0 0.0 0.0 0.0 0.0
E.Q. 0.0 0.0 1538.5 0.0 2926.0

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft k-ft fMn/Mu
1 101 690.2 517.6 0.0 15274.1 0.0 29.507
2 690.2 -517.6 0.0 -15274.1 -0.0 29.507
3 1 02 551.1 443 .7 0.0 14812.7 0.0 33.384
4 551.1 -1814.3 -232.8 -14126.1 -1812.2 7.786
5 1 U3 566.3 443 .7 0.0 14864 .8 0.0 33.502
6 566.3 -1300.3 -145.5 -14303.5 -1600.2 11.000
7 1 U4 . 591.6 443.7 0.0 14949.5 0.0 33.693
8 591.6 -443.7 0.0 -14949.5 -0.0 33.693
9 1 U5 566.3 443.7 0.0 14864 .8 0.0 33.502
10 566.3 -1300.3 -145.5 -14303.5 -1600.2 11.000
11 1 U6 443.7 332.8 0.0 14441 .4 0.0 43.397
12 443.7 -332.8 0.0 -14441 .4 -0.0 43.397
13 1 U7 591.6 443.7 0.0 14949.5 0.0 33..693
14 591.6 -443.7 0.0 -14949.5 -0.0 33.693
15 1 U8 566.3 443.7 0.0 14864 .8 0.0 33.502
16 566.3 -1300.3 -145.5 -14303.5 -1600.2 11.000
17 1 U9 443.7 332.8 0.0 14441.4 0.0 43.397
18 443.7 -332.8 0.0 -14441.4 -0.0 43.397
19 1 U10 566.3 443 .7 0.0 14864 .8 0.0 33.502
20 566.3 -2838.8 -3071.5 -5442.0 -5888.0 1.917
21 1 U111 443.7 332.8 0.0 14441 .4 0.0 43.397
22 443.7 -1871.3 -2926.0 -3731.7 -5835.1 1.994
23 1 U12 566.3 443 .7 0.0 14864 .8 0.0 33.502
24 566.3 238.2 2780.5 538.4 6285.1 2.260
25 1 U1l3 443.7 332.8 0.0 14441 .4 0.0 43.397
26 443.7 1205.7 2926.0 2445.8 5935.5 2.029

*** Program completed as requested! ***
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48 x 114 in

Code: ACI] 318-02
Units: English
Run axis: Biaxial

Run option: Investigation

S!-nderness: Not considered

Column type: Architectural
Bars: ASTM A615
Date: 10/25/11

Time: 15:38:24

30000 -

- My (kft)
26 Mx (k-ft)
— S F ]
-30000 30000
—+22
-30000 -
P = 444 kip

pcaColumn v3.63 - Licensed to: FLSmidth

File: PA11021\116 - Calculations\116.d - Arch_Civil_Struc\C-005 Grinding Area Concrete\Column A-B.col
Project;: CC&V High Grade Ore

Column: A/B

f'c = 4 ksi

Ec = 3605 ksi

fc = 3.4 ksi
1=0.003 infin

Beta1 =0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi
fc = 3.4 ksi

Engineer: ECS

Ag =5472in"2
As =55.88in"2
Xo =0.00in
Yo =0.00in

Clear spacing = 5.46 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

44 #10 bars
Rho = 1.02%
Ix = 5.92618e+006 in*4
ty = 1.056062e+006 in*4

Clear cover = 2.50 in
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PROJECT

CC&YV High Grade Ore

PROJ NO.

11021

CALC NO.

C-005

SCOPE

Rod Mill Foundation

BY ECS

DATE  26-Oct-11

CHK

DATE

SHEET

OF REV

Pedestal C/D Loading

Pedestal Height (ft):

L.oad Locations:

19.25

Using CL Main Gear & CL Pinnion as Axis Origin

Pedestai Center of Gravity

X (t)
1.83

Y (ft)
0.13

Dead Load:

Location

()

W

K)o
. Bot

kft)

Bot

C 0.0

B 00 |

-0.4

-0.4

1.8

18

S B

T 56

T

H 0.0

18.5

8.5

-16.1

-16.1

Result 0.0

Live Load:

17.3

17.3

-39.9

-39.9,

| £t

| Fytam) | Fgan)

g

Top -

. Bot

 Top__

~ Bot

0.0

27.6

-3.9

527.4

16.5

6.5

257 |

| 4986

21304

- =153

0.0

0.0

0.0

0.0

0.0

0.0

Resuit -7.6

C-005b Rev. 0/ Page 55 of 142

53.3

0.0

1026.0 -

146.6

1.1




- Project: CC&V High Grade Ore Proj. No. 11021
 EESMIDTH Calc No. C-005

L Subject: Rod Mill Foundation Design  By: ECS Date:10/26/2011
Chk: Date:

Sheet1of 1 Rev:0

Concrete Pedestal Natural Period of Vibration
Pedestal C/D

Pedestal Dimensions:

L 10ft + Oin= 120 in

X -

If

I

L 6ft + lin=73in

Y
H:= 19ft + 3.375in = 231.375 in
Concrete Properties:
Ve = 145pef

f, = 4000psi

fe 3
E := 57000psi- [ — =3.605x 10" ksi
psi

Loads and Masses:

Te 5
m:= LX-L ‘H— =1.701x 107 1b
Vg

F, = 7557b R

my = Fy + 0.23m = 4.667 x 104 b

Dynamic Properties:

L. -L
X 7y 7.4
I, = =1.051x 10 in :
X 12 y
3. -I) .

) ( X 5 kip ]
k, 1= =1.101x 107 — ky.:
W k‘( 300.98 H )

= | — = . Z =

X 0.23m Y
w kx 275.54 H W,
= |—= . Z :
X. my y-

= 533001b

my, 1= Fy + 0.23m = 9.242 x 104lb

Pedestal Length X Direction
Pedestal Length Y Direction

Pedestal Height

Concrete Unit Weight
Concrete Compressive Strength

Concrete Modulus of Elasticity

Pedestal Mass

Applied Mass

Equivalent Mass

LL 3
X 389« 106 in4 Moment of Inertia
12
(3E1y) 4 ki
- P
= 407610 f Stiffness Factor
k)’ — 183.096 H Natural Frequency
023m 83.096 Hz without added Mass
ky 119121 H Natural Frequency with
;1— = 121 Hz added Mass
M

Natural Frequency Pedestal C-D.xmcd
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120 x 73 in

Code: ACI 318-02

Units: English

Run axis: Biaxial

Run option: Investigation

&' ~derness: Not considered
Column type: Architectural
Bars: ASTM AG15

Date: 10/26/11

Time: 12:32:40

30000 -

My (k-Tt)

Mx (k-ft)

P = 22 kip

-30000 -

30000

pcaColumn v3.63 - Licensed to: FLSmidth

File: PA11021\116 - Calculations\116.d - Arch_Civil_Struc\C-005 Grinding Area Concrete\Column C-D.col
Project: CC&V High Grade Ore

Column: A/B
f'c = 4 ksi
Ec = 3605 ksi
fc=3.4 ksi

1= 0,003 infin
Beta1 = 0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi
fc = 3.4 ksi

Engineer: ECS

Ag = 8760 in"2
As =55.88in"2
Xo =0.00in
Yo =0.00in

Clear spacing = 6.85in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

44 #10 bars

Rho = 0.64%

Ix = 3.89017e+006 in*4
ly =1.0512e+007 in*4

Clear cover = 2.50 in
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10/26/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 1

12:30:15 Licensed to: FLSmidth - ) Column C-D
0000000 00000 00000 00000 00000 00
00 00 00 00 00O 00 00 . 00 00O 00 00
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 ©O0 00 00 00
00 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  {TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) 1s not and cannot Dbe responsible for either the accuracy or
adequacy of the material supplied as input for processing Dby the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn(tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn (tm) program.
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General Information:

File Name: P:\11021\116 - Calculations\116.d - Arch Civil Strxuc\C-005 Grinding Area Concrete
Project: CC&V High Grade Ore

Column: A/B Engineer: ECS

Code: ACI 318-02 Units: English

Run Option: Investigation ' Slenderness: Not considered
Run Axis: Biaxial Column Type: Architectural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 120 in Depth = 73 in
Gross section area, Ag = 8760 in™2
Ix = 3.89017e+006 in™4 ' Iy = 1.0512e+007 in™4
Xo = 0 in Yo = 0 in
Reinforcement :
Rebar Database: ASTM A615
Size Diam (in) Area (in™2) Size Diam (in) Area (in”™2) Size Diam (in) Area (in”2)
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63 0.31
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00 0.79
# 9 - 1.13 1.00 # 10 1.27 1.27 # 11 1.41 1.56
# 14 1.69 2.25 # 18 2.26 4 .00

Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to transverse reinforcement)
Total steel area, As = 55.88 in”2 at 0.64%

44 #10 Cover = 2 in

Load Combinations:

Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake
U2 = 1.200%Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake
U3 = 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake
U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake
U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake
U6 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake
U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake
U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake
U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake
Ul0 = 1.200*Dead + 1.000*Live + 0.000*Wind + 1.000*EarthQuake
Ull = 0.900*Dead + 0.000*Live + 0.000*Wind + 1.000*EarthQuake
Ul2 = 1.200*Dead + 1.000*Live + 0.000*Wind = 1.000*EarthQuake
Ul3 = 0.900*Dead + 0.000*Live + 0.000*Wind - 1.000*EarthQuake
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10/26/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 3
12:30:15 Licensed to: FLSmidth Column C-D

Service Loads:

Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft - k-ft k-ft
1 Dead 18.3 17.3 17.3 -39.9 -39.9
Live 0.0 0.0 1026.0 146.6 1.1
Wind 0.0 0.0 0.0 0.0 G.0
E.Q. 0.0 0.0 0.0 0.0 0.0

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft k-ft fMn/Mu
1 1 01 25.6 24.2 -55.9 5135.3 -11843.8 212.027
2 25.6 -24 .2 55.9 -5135.3 11843.8 212.027
3 1 02 22.0 20.8 186.7 1515.9 13631.4 73.020
4 22.0 -1662.4 46.1 -8472.7 235.1 5.097
5 1 U3 22.0 20.8 98.7 2777.7 13209.0 133.803
6 22.0 -1046.8 46.8 -8459.9 378.1 8.082
7 1 U4 22.0 20.8 -47.9 5130.6 -11833.1 247.140
8 22.0 -20.8 47.9 -5130.6 11833.1 247.140
9 1 U5 22.0 20.8 98.7 2777.7 13209.0 133.803
10 22.0 -1046.8 46.8 -8459.9 378.1 8.082
11 1 Us 16.5 15.6 -35.9 5123.6 -11816.9 329.069S
12 16.5 -15.6 35.9 -5123.6 11816.9 329.069S
13 1 U7 22.0 20.8 -47.9 5130.6 -11833.1 247.14¢0
14 22.0 -20.8 47.9 ~-5130.6 11833.1 247.14¢0
15 1 Us8 22.0 20.8 98.7 2777.7 13209.0 133.803
16 22.0 -1046.8 46.8 -8459.9 378.1 8.082
17 1 US 16.5 15.6 -35.9 5123.6 -11816.9 329.069
18 16.5 -15.6 35.9 -5123.6 11816.9 329.069
19 1 Ul0 22.0 20.8 98.7 2777.7 13209.0 133.803
20 22.0 -1046.8 46.8 -8459.9 378.1 8.082
21 1 Ull 16.5 15.6 -35.9 5123.6 -11816.9 329.069
22 16.5 -15.6 35.9 -5123.6 11816.9 329.069
23 1 U122 22.0 20.8 98.7 2777.7 132059.0 133.803
24 22.0 -1046.8 46.8 -8459.9 378.1 8.082
25 1 U13 16.5 15.6 -35.9 5123.6 -11816.9 329.069S
26 16.5 -15.6 35.9 -5123.6 11816.9 329.069

*** DProgram completed as requested! ***
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Project: CC&V High Grade Ore

»MIDTH

"Subject:

Rod Mill Foundation Design

Proj. No. 11021
Calc No. C-005
By: ECS Date:10/26/2011
Chk: Date:

Sheet10of 1 Rev: 0

Concrete Pedestal Natural Period of Vibration

Pedestal E

Pedestal Dimensions:
Lx = 3ft + 7in = 43in
Ly:= 6ft + 1lin= 83in

H:= 19ft + 1.375in = 229.375 in

Concrete Properties:
V¢ = 145pcf

f, := 4000psi

. fC 3
E = 57000psi- |— =3.605x 10 ksi
psi

Loads and Masses:

_ e 4
m:=L L, H— =6869x 10 Ib
Y g

F,:= 0lb

Fx = 0Ib y

q4
m, = Fx+ 023m=1.58%x 10 Ib y y

Dynamic Properties:

m,:=F_ +023m=1.58 x 1041b

Pedestal Length X Direction
Pedestal Length Y Direction

Pedestal Height

Concrete Unit Weight

Concrete Compressive Strength

Concrete Modulus of Elasticity

Pedestal Mass

Applied Mass

Equivalent Mass

3 3
L L L,L
I = —— ~5499% 10°in" [,:= =2 = 2049% 10%in* Moment of Inertia
X 12 Y 12
. B 3 kip . B 4 kip
kx.— H3 =5914%x 10 . ky.— HB =2203x%x 10 A Stiffness Factor
3 ky 10974 B ky 211804 Natural Frequency
YT 1 om3m R Y= o3m o z without added Mass
_ E 10974 Lz _ _k_y 211824 H Natural Frequency with
T T i A z added Mass
X Y

Natural Frequency Pedestal E.xmcd
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43 x 83 in

Code: ACI 318-02

Units: English

Run axis: Biaxial

Run option: Investigation
.S'“nderness: Not considered
Column type: Architectural
Bars: ASTM A615

Date: 10/26/11

Time: 14:15:35

9000 +

My (k-ft)

P = 25 kip

-9000 -

pcaColumn v3.63 - Licensed to: FLSmidth

File: P\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-005 Grinding Area Concrete\Column E.col
Project: CC&V High Grade Ore

Column: A/B

f'c = 4 ksi

Ec = 3605 ksi

fc=3.4 ksi
1=0.003 in/in

Beta1 = 0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi
fc = 3.4 ksi

Engineer; ECS

Ag = 3569 in*2
As =25.40in"2
Xo =0.00in
Yo =0.001in

Clear spacing = 9.69in
- phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

20 #10 bars

Rho =0.71%

[x = 2.0489e+006 in*4
ly = 549923 in*4

Clear cover = 2.50 in
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10/26/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 1
14:15:19 Licensed to: FLSmidth Column E

0000000 00000 00000 00000 00000 00
00 00 00 00 OO0 00 OO0 00 00 00 OO0
00 00 00 00 00 00 OO0 00 00 00 OO0

00 00 00 00 00 00 00 00 00
00 00 00 0000000 OO0 00 00 00
0000000 00 00 00 00 00 00 OO0 00 00
00 00 00 00 00 00 00 OO0 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) 1is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn (tm) program.Although PCA has endeavored
to produce pcaColumn(tm) exrror free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn (tm) program.
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10/26/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 2
14:15:19 Licensed to: FLSmidth Column E

General Information:

Project: CC&V High Grade Ore

Column: A/B Engineer: ECS

Code: ACI 318-02 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Architectural

Material Properties:

f'c = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section
Rectangular: Width = 43 in Depth = 83 in
Gross section area, Ag = 3569 in"2
Ix = 2.0489e+006 in™4 Iy = 549923 in™4
Xo = 0 in : Yo = 0 in
Reinforcement:
Rebar Database: ASTM A615 :
Size Diam (in) Area (in™*2) Size Diam (in) Area (in*2) Size Diam (in) Area (in”"2)
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63 0.31
# 6 0.75 0.44 $ 7 0.88 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to transverse reinforcement)
Total steel area, As = 25.40 in”™2 at 0.71%

20 #10 Cover = 2 in

Load Combinations:

Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake
U2 1.200*%Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake
U3 = 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake
U4 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake
Us 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake
Ue 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake
u7 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake
U8 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake
U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake
Ul0 = 1.200*Dead + 1.000*Live + 0.000*Wind + 1.000*EarthQuake
Ull = 0.900*Dead + 0.000*Live + 0.000*Wind + 1.000*EarthQuake
Ul2 = 1.200*Dead + 1.000*Live + 0.000*Wind - 1.000*EarthQuake
Ul3 = 0.900*Dead + 0.000*Live + 0.000*Wind - 1.000*EarthQuake
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Service Loads:

Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 6.4 0.0 0.0 0.0 0.0
Live 10.9 0.0 0.0 0.0 0.0
Wind 0.0 0.0 0.0 0.0 0.0
E.Q. 0.0 0.0 0.0 0.0 0.0

2 Dead 6.4 . 0.0 0.0 0.0 0.0
Live -10.9 0.0 0.0 0.0 0.0
Wind 0.0 0.0 0.0 0.0 0.0
E.Q. 0.0 0.0 0.0 0.0 0.0

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft ‘k-ft fMn/Mu
1 1 U1 9.0 0.0 0.0 4292.9 0.0 999.999
2 ' 9.0 0.0 0.0 4292.9 0.0 999.999
3 1 02 25.1 0.0 0.0 4336.0 0.0 999.999
4 25.1 0.0 0.0 4336.0 0.0 999.999
5 1 U3 18.6 0.0 0.0 4318.5 0.0 999.999%
6 18.6 0.0 0.0 4318.5 0.0 999.999
7 1 U4 7.7 0.0 0.0 4289.4 0.0 999.999
8 7.7 0.0 0.0 4289.4 0.0 999.999
9 1 U5 18.6 0.0 0.0 4318.5 0.0 999.999
10 18.6 - 0.0 0.0 4318.5 0.0 999.999
11 1 Ue 5.8 0.0 0.0 4284.2 0.0 999.999
12 5.8 0.0 0.0 4284.2 0.0 999.999
13 1 U7 7.7 0.0 . 0.0 4289.4 0.0 999.999
14 7.7 0.0 0.0 4289.4 0.0 999.999
15 1 U8 18.6 0.0 0.0 4318.5 0.0 999.999
16 18.6 0.0 0.0 4318.5 0.0 999.999
17 1 U9 5.8 0.0 0.0 4284 .2 0.0 999.999
18 5.8 0.0 0.0 4284 .2 0.0 999.999
19 1 Ulo 18.6 0.0 0.0 4318.5 0.0 999.999
20 : 18.6 0.0 0.0 4318.5 0.0 999.999
21 1 U111 5.8 0.0 0.0 4284 .2 0.0 999.999
22 5.8 0.0 0.0 4284 .2 0.0 999.999
23 1 U12 18.6 0.0 0.0 4318.5 0.0 999.999
24 18.6 0.0 0.0 4318.5 0.0 999.999
25 1 U13 5.8 0.0 0.0 4284 .2 0.0 999.999
26 5.8 0.0 0.0 4284.2 0.0 999.999
27 2 Ul 5.0 0.0 0.0 4292.9 0.0 999.999
28 9.0 0.0 0.0 4292.9 0.0 999.999
29 2 U2 -9.6 0.0 0.0 4242.7 0.0 999.999
30 -9.6 0.0 0.0 4242 .7 0.0 999.999
31 2 U3 -3.1 0.0 0.0 4260.3 0.0 999.999
32 -3.1 0.0 0.0 4260.3 0.0 999.999
33 2 U4 7.7 0.0 0.0 4289 .4 0.0 999.999
34 7.7 0.0 0.0 4289.4 0.0 999.999
35 2 US -3.1 0.0 0.0 4260.3 0.0 999.999
36 -3.1 0.0 0.0 4260.3 0.0 999.999
37 2 Ue 5.8 0.0 0.0 4284.2 0.0 999.999
38 5.8 0.0 0.0 4284 .2 0.0 999.999
39 2 U7 7.7 0.0 0.0 4289.4 0.0 999.999
40 7.7 0.0 0.0 4289.4 0.0 999.999
41 2 U8 -3.1 0.0 0.0 4260.3 0.0 999.999
42 -3.1 0.0 0.0 4260.3 0.0 999.999
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43’
44
45
46
47
48
49
50
51
52

*¥**% DProgram

‘2 U9

2 Ulo0

2 U1l

2 Ul12

2 U113

5.
5.
-3.
-3.
5.
5.
-3.
-3.
5.
5.

(o olie ol Ll e ol e oIl £ R ol ¢ o]
[eNeoNoNoNoNoNoNoNeNe]
[eNeoNeoNoNeoNoNoNoNoNe

completed as requested! ***

C-005b Rev. 0/ Page 67 of 142

cNoNoNoNoNoNeoNoNoNo

[eNeoRoNeRoNoNoNoNoNe)

4284.
4284 .
4260.
4260.
4284 .
4284 .
4260.
4260.
4284.
4284 .

MNWWwWDDNDWWDND

[eNeoNeoNoNoleNoNoNoNe
[eNeoNeoNoNoNoNoNoNoNol

999.
999.
999.
.999
999.
999.
999.
999.
999.
999.

999

Page 4
Column E

999
999
999

999
999
999
999
999
999



C-005b Rev. 0/ Page 68 of 142

, , PROJEC{T PROJ NO. (/0.
CC v Hzow [paps. Frs  [CALC NO. ¢-cef
IMNMIDTH [SuBjECT BY pc5  DAIE (d-2¢-//
D Mz Feovaparion CHK DATE
SHEET OF REV
T B s TAL Y/l Drsrtar
~'-0 147 qly“? "
" % e N Jummee e ) — ® s
\:s {
b
ST l
@ &}
4- , & S O
ls ? ’ o ?/
> |
0 !
. ]
N i
o N @ ® ol e ® o o e @ @ ® @ |
N yl B
N
/ (
|
Lw> \H;[O éf, I/‘/&HM(, :z%ll/ TLES (f/ ASAT S i
Ce S roreq. |
Bpes tucer @ 12 v |
CugalY  Genciiz -
Toz Mar e vesTAL
: H @’ 2
- 5 & g Bace Year
= 4 % & & & (73 B & %
,0 ¢
-{},"/ TERS
- @
,ﬁ/ @ e &

Ol VAT Ions




PROJECT  CC&V High Grade Ore

@ IMIDTH(ScoPE  Rod il Foundation

: C005
BY ECS DATE  27-Octid
CHK: i i DATE &

Pedestal F/G Loading

Pedestal Height (ft}:  18.75

_Load Locations: Ln
Using CL Main Motor & CL Pedestal

X (ft) Y (ft)
Pedestal Center of Gravity = -2.03 0.00

Dead Load:

P
G | 00 [ 00 | 170 | 00 ] 00 | -646 | -646 |
00 | 00 _00 | 00 i

Result 0.0 0.0 19.2 00 0.0 603

Live Load:

op.
6 | 00 | 00 | 385 ] 00 | 00 | -134 | -134 |

0.0 0.0 -111

Result 0.0 0.0
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0000000 00000 . 00000 00000 00000 00
00 o0 00 00 00 00 00 00 00 00 00
00 o0 00 00 00 00 00 00 00 00 00

00 o0 00 00 00 00 00 00 00
00 o0 00 ] 0000000 0O 00 00 00
0000000 00 00 -00 00 .- 00 +-00 - 00 --00 00
00 00 00 OO0 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000 . (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer - program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn (tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The £final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn (tm) program. ’
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FLSmldth

09:02:48 Llcensed to:

General Information:

File Name:

Project: CC&V High Grade Ore
Column: A/B Engineer: ECS
Code: ‘ACI 318-02 "Units: English
Run Option: Investigation Slenderness: Not considered-
Run Axis: Biaxial Column Type: Architectural
Material Properties:
f'c = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section
Rectangular: Width 163.25 in Depth = 60 in
Gross section area, Ag = 9795 in™2
Ix = 2.9385e+006 in"4 Iy = 2.17535e+007 in™4
Xo = 0 in Yo 0 in
Reinforcement:
Rebar Database: ASTM 24615
Size Diam (in) Area (in”"2) Size Diam (in) Area (in”2)
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41
# 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular

Pattern: Egual Bar Spacing
Total steel area, As
2 in

40 #10 Cover =
Load Combinations:

Ul = 1.400*Dead
U2 1.200*Dead
U3 1.200*Dead
U4 = 1.200*Dead
Us 1.200*Dead
Ue 0.900*Dead
u7 1.200*Dead
U8 1.200*Dead
U9 0.900*Dead
Uulo0 1.200*Dead
Ull 0.900*Dead
ul2 1.200*Dead
Ul3 = 0.900*Dead

R T S A e
T ORPROHFRHOHFHOORORKEO

50.80 in”2 at 0.52%

.000*Live
.600*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
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o+ o+ 4+ o+

+ o+ 4+

OCOO0OOKFHRKHFRPRORFRHOOOO

.000*Wind
.000*Wind
.000*Wind
.800*Wind
.600*Wind
.600*Wind
.800*Wind
.600*Wind
.600*Wind
.000*Wind
.000*Wind
.000*Wind
.000*Wind

L+ + 4+ + + 4+ ++ + + +
HRPRPFPPOOOODOOOOO

(Cover to transverse relnforcement)

.000*BEarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*BarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake

Page 2'
Column G

P:\11021\116 - Calculations\116.d - Arch Civil Struc\C-005 Grinding Area Concrete

Size Diam (in) Area (in”2)
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Service Loads:

Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 19.2 0.0 0.0 -60.3 -60.3
Live 4.7 0.0 0.0 -11.1 -11.1
Wind 0.0 0.0 0.0 0.0 0.0
E.Q. 0.0 0.0 0.0 0.0 0.0

NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom : ]
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft k-ft fMn/Mu
1 1 U1 26.9 0.0 -84.4 0.0 -16996.6 201.334
2 26.9 0.0 84 .4 -0.0 16996.6 201.334
3 .1 02 30.6 0.0 -90.1 0.0 ~17015.4 188.808
4 30.6 0.0 90.1 -0.0 17015.4 188.808
5 1 U3 27.17 0.0 ~-83.5 0.0 -17001.0 203.702
6 27.17 0.0 83.5 -0.0 17001.0 203.702
7 1 U4 23.0 0.0 -72.4 0.0 -16976.4 234.610
8 23.0 0.0 72.4 -0.0 16976.4 234.610
9 1 US 27.7 0.0 -83.5 0.0 -17001.0 203.702
10 27.7 0.0 83.5 -0.0 17001.0 203.702
11 1 Use 17.3 0.0 -54.3 0.0 -16946.4 312.260
12 17.3 0.0 54.3 -0.0 16946.4 312.260
13 1 U7 23.0 0.0 ~-72.4 0.0 -16976.4 234.610
14 23.0 0.0 72.4 -0.0 16976.4 234.610
15 1 U8 27.7 0.0 -83.5 0.0 -17001.0 203.702
16 27.7 0.0 83.5 -0.0 17001.0 203.702
17 1 US 17.3 0.0 -54.3 0.0 -16946.4 312.260
18 17.3 0.0 54.3 -0.0 16946.4 312.260
19 1 Ulo 27.7 0.0 -83.5 0.0 -17001.0 203.702
20 27.7 0.0 83.5 -0.0 17001.0 203.702
21 1 Ul1l 17.3 0.0 -54.3 0.0 ~16946.4 312.260
22 17.3 0.0 54.3 -0.0 16946.4 312.260
23 1 U12 27.7 0.0 -83.5 0.0 -17001.0 203.702
24 27.7 0.0 83.5 -0.0 17001.0 203.702
25 1 U13 17.3 0.0 -54.3 0.0 -16946.4 312.260
26 17.3 0.0 54.3 -0.0 16946.4 312.260

**%* Program completed as requested! ***
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163.25 x 60 in

Code: ACI 318-02

Units: English

Run axis: Biaxial

Run option: Investigation

Slanderness: Not considered

Coiumn type: Architectural l
-35000 35000

Bars:
ars: ASTM A615 M (90°) (k-ft)

Date: 10/27/11

Time: 09:03:04

(Pmin)

pcaColumn v3.63 - Licensed to: FLSmidth

File: P\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-005 Grinding Area Concrete\Column G.col
Project: CC&V High Grade Ore

Column: A/B Engineer: ECS

fc =4 ksi fy =60 ksi Ag = 9795 in"2 40 #10 bars

Ec = 3605 ksi Es = 29000 ksi As =50.80in"2 Rho =0.52%

fc = 3.4 ksi fc = 3.4 ksi Xo =0.00in Ix = 2.9385e+006 in*4
1=0.003 infin Yo =0.00in ly = 2.17535e+007 in™4

betal = 0.85 Clear spacing = 9.19 in Clear cover = 2.50 in

Confinement: Tied phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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Project: CC&V High Grade Ore .:

Proj. No. 11021
Calc No. C-005

Subject: Rod Mill Foundation Design  By: ECS Date:10/27/2011

Chk: Date:
Sheet10of 1 Rev:0

Concrete Pedestal Natural Perlod of Vlbratlon

Pedestal FIG

Pedestal Dirﬁensions:
Ly = 13ft + 7.25in = 16325 in,
Ly =5+ Om - 60in -
Hi= 18Rt + 9.375in = 225.375 in /
Concrete Properties:
qrcrzz "145pcf: ”

I = 4000psi

fc 3
E = 57000psi- |[— = 3.605 x 10" ksi
psi

Loads and Masses:

. Ve 5
m:= Lx-Ly-H-— =1.852x 10" Ib

Pedestal Length X Direction

Pedestal l;ength Y Direction

Pedestal Height
Concrete Unit Weight

Concrete Compressive Strength

Concrete Modulus of Elasticity

Pedestal Mass

g
F, = 0lb Fy = 0l Applied Mass
m, := F, + 0.23m = 4.261 x 10*1 my := Fy + 0.23m = 4.261 x 10*1b Equivalent Mass
Dynamic Properties:
3 3
L, L L..L
L= ——2 22175 10" in* 1= ——2 22939 x 10%in’ Moment of Inertia
12 12
= (3.E‘IX) _2.466x 10° K2 = (3'E'IY) _ 3331 x 10" KR
k= B = 800X ky = e = a Stiffness Factor
ky ky Natural Frequency
W= oo =431.55Hz Wy | 158.61Hz without added Mass

1A

Wy = |— = 431.55Hz - wy_:: ’ﬁ = 158.6]1 Hz
my .

Natural Frequency with
added Mass

Natural Frequency Pedestal G.xmcd
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09:16:56 Licensed to: FLSmidth Column J

0000000 00000 00000 00000 00000 00
00 00 00 00 0O 00 00 00 0O 00 00
0]0] 00 00 00 00 00 00 00 00 00 00

0]0] 00 0O 00 00 00 00 00 00
00 00 0O 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 00
00 00 00 00 00 OO 00 00 00 00
00 00000 0o 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn(tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn (tm) program.
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09:16:56 Licensed to:

FLSmidth

General Information:

Page 2
Column J

File Name: P:\11021\116 - Calculations\116.4 - Arch Civil Struc\C-005 Grinding Area Concrete

Project: CC&V High Grade Ore
Column: A/B

Code: ACI 318-02

Run Option: Investigation
‘Run Axis: Biaxial

Material Properties

4 ksi

Ec = 3605 ksi
Ultimate strain
Betal = 0.85

Section:

Rectangular:

Grosgss section area,

41472 in™4
0 in

Ix =
Xo =

Reinforcement:

Rebar Database:

Width =

= 0.003 in/in

36 in

Ag =

ASTM A615

Area (in”"2)

Size Diam (in)

# 3 0.38 0.11
# 6 0.75 0.44
# 9 1.13 1.00
# 14 1.69 2.25
Confinement:

phi(a) = 0.8, phi(b) = 0.
Layout: Rectangular

Pattern: Equal Bar Spacing
Total steel area,

C-005b Rev. 0/ Page 78 of 142

Size Diam

9,

864 in”2

Tied; #3 ties with #7 bars,
phi(c) = 0.

Engineer: ECS
Units: English

Slenderness: Not considered
Column Type: Architectural

fy = 60 ksi

Es = 29000 ksi

Depth = 24 in

Iy = 93312 in™4

Yo = 0 in

(in) Area (in™2) Size Diam (in) Area (in”*2)
0.50 0.20 # 5 0.63 0.31
0.88 0.60 # 8 1.00 0.79
1.27 1.27 # 11 1.41 1.56
2.26 4 .00

#4 with larger bars.
65

(Cover to transverse reinforcement)

12 #10 Cover = 2 in
Load Combinations:

Ul = 1.400*Dead + 0.000*Live +
U2 = 1.200*Dead + 1.600*Live +
U3 1.200*Dead + 1.000*Live +
U4 = 1.200*Dead + 0.000*Live +
US = 1.200*Dead + 1.000*Live +
U6 = 0.900*Dead + 0.000*Live +
U7 = 1.200*Dead + 0.000*Live -
uUs 1.200*Dead + 1.000*Live -
U9 = 0.900*Dead +. 0.000*Live -
Ul0 = 1.200*Dead + 1.000*Live +
Ull = 0.900*Dead + 0.000*Live +

- Ul2 = 1.200*Dead + 1.000*Live +
Ul3 = 0.900*Dead + 0.000*Live +

OO OOHHOHEFPROOOO

As = 15.24 in™2 at 1.76%

.000*EarthQuake

.000*Wind + 0

.000*Wind + 0.000*EarthQuake
.000*Wind + 0.000*EarthQuake
.800*Wind + 0.000*EarthQuake
.600*Wind + 0.000*EarthQuake
.600*Wind + 0.000*EarthQuake
.800*Wind + 0.000*EarthQuake
.600*Wind + 0.000*EarthQuake
.600*Wind + 0.000*EarthQuake
.000*Wind + 1.000*EarthQuake
.000*Wind + 1.000*EarthQuake
.000*Wind - 1.000*EarthQuake
.000*Wind - 1.000*EarthQuake
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Service Loads:

Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 147.0 0.0 0.0 73.5 73.5 -

Live 143.0 0.0 0.0 71.5 71.5

Wind 0.0 0.0 0.0 0.0 0.0

E.Q. 0.0 0.0 0.0 0.0 0.0

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft k-ft £Mn/Mu
1 101 205.8 0.0 102.9 -0.0 1188.1 11.546
2 205.8 0.0 -102.9 0.0 -1188.1 11.546
3 1 02 405.2 0.0 202.6 ~-0.0 1339.6 6.612
4 405.2 0.0 -202.6 0.0 -1339.6 6.612
5 1 U3 ) 319.4 0.0 159.7 -0.0 1282.1 8.028
6 319.4 0.0 -159.7 0.0 -1282.1 8.028
7 1 U4 176.4 0.0 88.2 -0.0 1162.8 13.184
8 176.4 0.0 -88.2 0.0 -1162.8 13.184
9 1 U5 319.4 0.0 159.7 -0.0 1282.1 8.028
10 319.4 0.0 -159.7 0.0 -1282.1 8.028
11 1 Us 132.3 0.0 66.2 -0.0 1124.4 16.997
12 132.3 0.0 -66.2 0.0 -1124 .4 16.997
13 1 U7 176 .4 0.0 88.2 -0.0 1162.8 13.184
14 176.4 0.0 -88.2 0.0 -1162.8 13.184
15 1 Us 319.4 0.0 159.7 -0.0 1282.1 8.028
16 319.4 0.0 -159.7 0.0 -1282.1 8.028
17 1 U9 132.3 0.0 66.2 -0.0 1124.4 16.997
18 132.3 0.0 -66.2 0.0 -1124 .4 16.997
19 1 Ulo0 319.4 0.0 159.7 -0.0 1282.1 8.028
20 319.4 0.0 -159.7 0.0 -1282.1 8.028
21 1 U111 132.3 0.0 66.2 -0.0 1124 .4 16.997
22 132.3 0.0 -66.2 0.0 -1124 .4 16.997
23 1 U112 319.4 0.0 159.7 -0.0 1282.1 8.028
24 319.4 0.0 -159.7 0.0 -1282.1 8.028
25 1 U13 132.3 0.0 66.2 -0.0 1124 .4 16.997
26 132.3 0.0 -66.2 0.0 -1124.4 16.997

*** DProgram completed as requested! ***
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36 X 24 in

Code: ACI 318-02

Units: English

Run axis: Biaxial

Run option: Investigation
Slenderness: Not considered
Cowmn type: Architectural
Bars: ASTM A615

Date: 10/27/11

Time: 09:17:09

1
1600
M (270°) (k-ft)

pcaColumn v3.63 - Licensed to: FLSmidth

File: P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-005 Grinding Area Concrete\Column J.col
Project: CC&V High Grade Ore

Column: A/B

f'c = 4 ksi

Ec = 3605 ksi

fc=3.4 ksi
1=0.003 infin

petal = 0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi
fc = 3.4 ksi

Engineer: ECS

Ag = 864 in"2
As =15.24in"2
Xo =0.00in
Yo =0.00in

Clear spacing =6.16 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

12 #10 bars
Rho =1.76%
Ix=41472 in"4
ly=93312 in"4

Clear cover =2.50 in
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P o Project: CC&V High Grade Ore Proj. No. 11021

= ISMIDTH Calc No. C-005

- v Subject: Rod Mill Foundation Design  By: ECS Date:10/27/2011
Chk: Date:
Sheet 10of 1 Rev: 0

Concrete Pedestal Natural Period of Vibration

Pedestal H

Pedestal Dimensions:
Lx = 2ft + 6in = 30in
Ly = 2ft + 6in = 30in
H:= 19ft + 10.75in = 238,75 in

Concrete Properties:
Yo = 145pef

f, := 4000psi

c
| fo 3
= 57000psi- |— = 3.605x 10" ksi
psi

Loads and Masses:

[es]

g
H==1803x 10%1b

m:=L_-L
X g

M

F :=0lb

Fx = 0lb y

3
my = F, + 023m =4.147x 10" Ib y y

Dynamic Properties:

m,:= F,+ 023m = 4.147 x 103 Ib

Pedestal Length X Direction
Pedestal Length Y Direction

Pedestal Height

Concrete Unit Weight
Concrete Compressive Strength

Concrete Modulus of Elasticity

Pedestal Mass

Applied Mass

Equivalent Mass

3 3
L, -L L..L
I = X Y _675x 10%in* = —2 ~675x 10" in" Moment of Inertia
12 y 12
3.E.1 ) . 3.E. .
_ BBk kip _(EL) kip
Kei= I = 643.696 == ky = 5 643.696 Y Stiffness Factor
H
’ ke ky Natural Frequency
Wy = m = 70.668 Hz wy = _0—23—m =70.668 Hz WETHFA \ithout added Mass
’ ' Ra ouman
Ca~loh .
) ky ' ky H Natural Frequency with
Wy, = [— =70668 Hz Wy, = | = T0.668 Hz M Fol  gded Mass
X Y (vart>
Svpre]

Natural Frequency Pedestal H.xmcd
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10:07:09 Licensed to: FLSmidth Column H
0000000 00000 00000 00000 00000 00
Q0 o0 00 o0 OO0 00 00 o0 00 o0 00
00 o0 00 o0 00 00 00 o0 00 00 00
Q0 o0 00 00 00 00 00 o0 00
Q0 o0 00 0000000 00 00 o0 00
0000000 00 o0 00 00 00 o0 00 o0 00
00 00 00 00 00 00 o0 00 o0 00
00 00000 (0]6] 00 00000 00000 00000 (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn (tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn(tm) program.
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General Information:

File Name: P:\11021\116 - Calculations\116.d - Arch Civil Struc\C-005 Grinding Area Concrete
Project: CC&V High Grade Ore

Column: A/B Engineer: ECS

Code : ACI 318-02 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial ’ Column Type: Architectural

Material Properties:

f'e = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 30 in Depth = 30 in
CGross section area, Ag = 900 in™2
Ix = 67500 in™4 Iy = 67500 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: ASTM A615
Size Diam (in) Area (in™2) Size Diam (in) Area (in™2) Size Diam (in) Area (in”™2)
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63 0.31
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41 1.56
# 14 1.69 2.25 # 18 2.26 4 .00

Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to transverse reinforcement)
Total steel area, As = 10.16 in”2 at 1.13%

8 #10 Cover = 2 in

Load Combinations:

Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake
U2 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake
U3 = 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake
U4 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake
US = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake
U6 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake
u7 1.200*%Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake
U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake
U9 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake
Ul0 = 1.200*Dead + 1.000*Live + 0.000*Wind + 1.000*EarthQuake
Ull = 0.900*Dead + 0.000*Live + 0.000*Wind + 1.000*EarthQuake
Ul2 = 1.200*Dead + 1.000*Live + 0.000*Wind - 1.000*EarthQuake
Ul3 = 0.900*Dead + 0.000*Live + 0.000*Wind - 1.000*EarthQuake
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Service Loads:

Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 8.8 0.0 0.0 0.0 0.0
Live 0.0 0.0 0.0 0.0 0.0
Wind 0.0 0.0 0.0 0.0 0.0
E.Q. 0.0 0.0 0.0 0.0 0.0

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft k-ft £fMn/Mu
1 1 Ul 12.3 0.0 0.0 592.1 0.0 9599.999
2 12.3 0.0 0.0 592.1 0.0 9599.999
3 1 U2 10.6 0.0 0.0 590.4 0.0 9599.999
4 10.6 0.0 0.0 590.4 0.0 9599.999
5 1 U3 10.6 0.0 0.0 590.4 0.0 9599.999
6 10.6 0.0 0.0 590.4 0.0 9599.999
7 1 U4 10.6 0.0 0.0 590.4 0.0 9599.999
8 10.6 0.0 0.0 590.4 0.0 9599.999
9 1 US 10.6 0.0 0.0 590.4 0.0 9599.999
10 10.6 0.0 0.0 590.4 0.0 9599.999
11 1 Use 7.9 0.0 0.0 587.8 0.0 9599.999
12 7.9 0.0 0.0 587.8 0.0 9599.999
13 1 U7 10.6 0.0 0.0 590.4 0.0 9599.999
14 10.6 0.0 0.0 590.4 0.0 9559.999
15 1 U8 10.6 0.0 0.0 590.4 0.0 95959.999
16 10.6 0.0 0.0 590.4 0.0 999.999
17 1 U9 7.9 0.0 0.0 587.8 0.0 9599.999
18 7.9 0.0 0.0 587.8 0.0 9599.999
19 1 Ul0 10.6 0.0 0.0 590.4 0.0 999.999
20 10.6 0.0 0.0 590.4 0.0 999.999
21 1 Ul1l 7.9 0.0 0.0 587.8 0.0 999.999
22 7.9 0.0 0.0 587.8 0.0 95959.999
23 1 Ul2 10.6 0.0 0.0 590.4 0.0 999.999
24 10.6 0.0 0.0 590.4 0.0 999.999
25 1 Ul3 ’ 7.9 0.0 0.0 587.8 0.0 999.999
26 7.9 0.0 0.0 587.8 0.0 999.999

*** Program completed as requested! ***
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Project: CC&V High Grade Ore

FESMIDTH

Proj. No. 11021
Calc No. C-005

Subject: Ball Mill Foundation Design' By: ECS Date:10/28/2011

Chk: Date:
Sheet1of 1 Rev:0

Pedestal A/B

Pedestal Dimensions:
Ly = 4ft + 6in = 54in
Ly = 9ft + 6in = 114in
H:= 19ft + 8.675in = 236.675 inl

Concrete Properties:
Yo = 145pcf

f, = 4000psi

f 3
E := 57000psi- | — = 3.605 x 10" -ksi
psi

Loads and Masses:

. e 5
m:= LX-Ly-H-—— =1.223x 10"-1b

|3
[
i
171
A

kx
— = 103.483-Hz o= |2 155 asme

Concrete Pedestal Natural Period of Vibration

Pedestal Length X Direction
Pedestal Length Y Direction

Pedestal Height

Concrete Unit Weight

Concrete Compressive Strength

Concrete Modulus of Elasticity

Pedestal Mass

g
F, := 158781b - Fy = 588001b . Applied Mass
my := F + 0.23m = 4.4 x 10%1b my = Fy + 0.23m = 8.692 x 10%1b Equivalent Mass
Dynamic Properties:
3 3
L-L L. L
[ o= =Y _1496x 10%in* L= —Y _6667x 10%in" Moment of Inertia
X 12 y 12
3.E-1 ) . 3.E. .
] ( X 4 kip ) ( Iy) 4 kip
k= 3 =1.464x 10— ky = " =6.526x 10 -— Stiffness Factor
kg ky Natural Frequency
Wy = m = 129.443.Hz wy = m =273.269-Hz without added Mass

Natural Frequency with
added Mass

Natural Frequency Pedestal A-B.xmcd
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10/28/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 1
10:08:26 Licensed to: FLSmidth Column A-B

0000000 00000 00000 00000 00000 00
00 00 00 00 OO0 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 OO0 00 00 00 00 00 00
00 00 00 OO0 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn(tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn (tm) program.
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FLSmidth

10:08:26

General

Licensed to:

Information:

File Name: C:\Users\esum-us\Desktop\Pedestal Design\Column A-B.col

Project: CC&V High Grade Ore
Column: A/B Engineer: ECS
Code: ACI 318-02 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Architectural
Material Properties:
f'c = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section
Rectangular: Width = 54 in Depth = 114 in
Gross section area, Ag = 6156 in”2
Ix = 6.66695e+006 in™4 Iy = 1.49591e+006 in*4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: ASTM A615
Size Diam (in) Area (in"2) Size Diam (in) Area (in”2) Size Diam (in)
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41
# 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular
Pattern: Equal Bar Spacing

Tota
48 #

1 steel area,
10 Cover

TL.oad Combinations:

Ul1l
Ul2
Ul3

Ul0 =

.400*Dead
.200*Dead
.200*Dead
.200*Dead
.200*Dead
.900*Dead
.200*Dead
.200*Dead
.900*Dead
.200*Dead
.900*Dead
.200*Dead
.900*Dead

]

OCHORORROKHRRERH

As = 60.96 in”™2 at 0.99%

SR I S T S S S

2 in

OrRrORRORROOKFHOKHREO

.000*Live
.600*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
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L+ o+

1

i

+ + + +

cNeoNeoNoN N _Nel N oo NeoNe]

.000*Wind
.000*Wind
.000*Wind
.800*Wind
.600*Wind
.600*Wind
.800*Wind
.600*Wind
.600*Wind
.000*Wind
.000*Wind
.000*Wind
.000*Wind

b4+ + 4+ + 4+ + + + + +
HFRrPRPPRPROOOOOODOOO

(Cover to transverse reinforcement)

.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake

Page 2
Column A-B

Area (in”2)
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° ° 16000 (Pmax)
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o [}
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] [}
] [}
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-] o
° ° T
-] o
-] o [} [} [} [} [} o
54 x 114 in 1
Code: ACI 318-02
Units: English 4
Run axis: Biaxial
Run option: Investigation 1
Standerness: Not considered
II ~
Column type: Architectural | l 1 | 21 FZ% | 51_ 6 | | ‘ [ 1 J
I I I I i i 1 1 f i I |
Bars: ASTM A615 -16000 16000
Date: 10/28/11 M (90°) (k-ft)
Time: 10:08:56
AAAAAAAAAAAAAA (Pmin)
-4000 -
pcaColumn v3.63 - Licensed to: FLSmidth
File: C:\Users\esum-us\Desktop\Pedestal Design\Column A-B.col
Project: CC&V High Grade Ore
Column: A/B Engineer; ECS
fic = 4 ksi fy =60 ksi Ag = 6156 in"2 48 #10 bars
Ec = 3605 ksi Es = 29000 ksi As =60.96 in"2 Rho = 0.99%
fc = 3.4 ksi fc = 3.4 ksi Xo =0.00in [x = 6.66695e+006 in*
1=0.003 infin Yo =0.00in ly = 1.49591e+006 in™4
Beta1 = 0.85 Clear spacing = 5.07 in Clear cover = 2.50 in

Confinement: Tied

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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PROJECT

PROJ NO. (/o2

CALC NO. ¢ -¢af

CC bt/ Hotw loiape i
IMIDTH [susECT

Bate. 1M%tr  Fovagpdryons

BY Er.¢ DATE tp-248-4~

CHK DATE
SHEET  OF REV
L. e
Pi.ppsrAe /> |75 S tort
/e -
i

2 a

3
g A
] @ [} B &
z‘
o & @ d
P é ; e q
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Project: CC&V High Grade Ore Proj. No. 11021

SESMIDTH Calc No. C-005
: ) Subject: Rod Mill Foundation Design By: ECS Date:10/28/2011
Chk: Date:

Sheet10of 1 Rev: 0

Concrete Pedestal Natural Period of Vibration
Pedestal C/D

Pedestal Dimensions:

Ly:= 10ft + 5in=125in  ~ Pedestal Length X Direction
Ly = 6ft + 5in=77in '/ : Pedestal Length Y Direction
H:= 19ft + 8.875in = 236.875 in Pedestal Height

Concrete Properties:
Vo= 145pcf Concrete Unit Weight
f; = 4000psi Concrete Compressive Strength
fc 3 —_
E := 57000psi- |— = 3.605 x 10 ksi Concrete Modulus of Elasticity
psi
Loads and Masses:

e 5
m:= Lx-L -H— =1913x 10":Ib

Y g Pedestal Mass
Fy = 15900lb . Fy 1= 659001b - Applied Mass
m := F, + 0.23m = 5.99 x 10%1b my = Fy + 0.23m = 1.099 x 10°1b Equivalent Mass

Dynamic Properties:

3 3
L.-L L,L
L= —— = 1253 10" in* L= — = 4756 10%in* Moment of Inertia
12 y 12
(3EL) 5 ki (3EL) i
3 _ kip __ _ 4 kip
k, = H3 =1.224x 10" ky-— H3 =4.644x 10 - Stiffness Factor
ke ky Natural Frequency
Wy = ’m =299.131-Hz 0 3m 184.265-Hz . without added Mass
- e et 3 ky 16,5941y Natural Frequency with
Wy = m_ = .376- Wy‘ = m_ = . ) added Mass
X Yy
Natural Frequency Pedestal C-D.xmced 10/28/2011, 12:25 PM
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PROJECT

CC&V High Grade Ore

PROJ NO.

11021

CALC NO.

C-005

SCOPE

Ball Mill Foundation

BY ECS

DATE  28-Oct-11

ESIT\IDTH

CHK

DATE

SHEET

OF REV

Pedestal C/D Loading

Pedestal Height (ft):

Load Locations:

19.67

Using CL Main Gear & CL Pinnion as Axis Origin

Pedestal Center of Gravity

. GCoordinates
Y (ft)

X (ft)
1.15

Y (ft)
0.12

0.00

| 000

2.50

Dead Load:

Location

[

W

M (k)

k)

. Top

Bot

~ Top _

.. Bot

| C

0.0

2.5

-0.5

05

D

= 00 |

| 85

- 10

P

4.7

4.7

~ 288 |

_ -2838 |

H

0.0

8.8

20.9

20.9

101 |

-10.1

Result

Live Load:

0.0

0.0

21.9

19.4

19.4

-34.2

-34.2

Location

F x(k'p)

E

y

(kip) | F, (kip).

o Mkl

1l Top

-Bot

_ TJop | Bot

| C

0.0

"30.4

4.9

T503.1

428 | 408

b

59

365 | -

|

.48

- 6935 |

132.7

197

H

0.0

0.0

0.0

0.0

0.0

0.0

Result

C-005b Rev. 0/ Pag

-15.9

e 99 of 142

-65.9

9.6

-1286.6

89.8

-222.5



10/28/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 1
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0000000 00000 00000 00000 00000 00
00 00 OO0 00 0O 00 OO0 00 OO0 00 00
00 00 OO0 00 00 00 OO0 00 OO0 00 OO0

0[0) 00 00 00 00 OO0 0]0) 00 OO0
0[0) 00 00 0000000 0O 0]0) 00 00
0000000 0]0) 00 OO0 00 OO0 00 OO0 00 0O
00 0]0) 00 OO0 00 OO0 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn(tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn (tm) program.
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12:22:58 Licensed to: FLSmidth Column C-D

General Information:

File Name: C:\Users\esum-us\Desktop\Pedestal Design\Column C-D.col
Project: CC&V High Grade Ore

Column: A/B Engineer: ECS

Code: ACI 318-02 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fr'e = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 125 in Depth = 77 in
Gross section area, Ag = 9625 in”2
IX = 4.75555e+006 in™4 Iy = 1.25326e+007 in™4
Xo = 0 in Yo = 0 in
Reinforcement :

Rebar Database: ASTM A615

Size Diam (in) Area (in™2) Size Diam (in) Area (in”2) Size Diam (in) Area (in”2)
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63 0.31
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41 1.56
# 14 1.69 2.25 # 18 2.26 4,00

Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to transverse reinforcement)
Total steel area, As = 55.88 in™2 at 0.58%

44 #10 Cover = 2 in

Load Combinations:

Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake
U3 = 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake
U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake
U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake
U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake
U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake
us 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake
U9 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake
Ulo0 1.200*Dead + 1.000*Live + 0.000*Wind + 1.000*EarthQuake
Ull = 0.900*Dead + 0.000*Live + 0.000*Wind + 1.000*EarthQuake
Ul2 = 1.200*Dead + 1.000*Live + 0.000*Wind - 1.000*EarthQuake
Ul3 = 0.900*Dead + 0.000*Live + 0.000*Wind - 1.000*EarthQuake
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12:22:58 License

Service Loads:

Factored Loads and Moments with Corresponding Capacities:

First

Secon

Load
No. Combo

1
2
3
4
5 1703
6
7
8
9

1 U4
1 U5
10
11 1 Use
12
13 1 u7
14
15 1 Us
16
17 1 U9
18
19 1 U1o0
20
21 1 uU11
22
23 1 U12
24
25 1 U13
26

*** Program

d to: FLSmidth

Axial Load Mx @ Top
kip k-ft

21.9 19.4

~-80.4 9.6

0.0 0.0

0.0 0.0

My @ Top My @ Bot
k-ft k-ft
-34.2 -34.2
89.8 -222.5

0.0 .0

0.0 .0

NOTE: Each loading combination includes the following cases:

line - at column top
d line - at column bottom

Pu Mux
kip k-ft
30.7 27.2
30.7 -27.2
-102.4 38.6
-102.4 2035.3
-54.1 32.9
-54.1 1263.3
26.3 23.3
26.3 -23.3
-54.1 32.9
-54.1 1263.3
19.7 17.5
19.7 -17.5
26.3 23.3
26.3 -23.3
-54.1 32.9
-54.1 1263.3
19.7 17.5
19.7 -17.5
-54.1 32.9
-54.1 1263.3
19.7 17.5
19.7 -17.5
-54.1 32.9
-54.1 1263.3
19.7 17.5
19.7 -17.5

completed as requested!
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(see user's manual for notation)



125 x 77 in

Code: ACI 318-02

Units: English

Run axis: Biaxial

Run option: Investigation

~ derness: Not considered
Column type: Structural

Bars: ASTM A615 |

Date: 10/28/11
Time: 12:23:54

25000
M (11°) (k-ft)

(Pmin)

pcaColumn v3.63 - Licensed to: FLSmidth

File: C:\Users\esum-us\Desktop\Pedestal Design\Column C-D.col

Project: CC&V High Grade Ore

Column: A/B

fc =4 ksi

Ec = 3605 ksi

fc = 3.4 ksi
'=0.003 infin

Beta1 = 0.85

fy =60 ksi
Es = 29000 ksi
fc = 3.4 ksi

Confinement: Tied

Engineer; ECS

Ag = 9625 in"2

As =55.88in"2

Xo =0.00in

Yo =0.00in

Clear spacing = 7.21 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

44 #10 bars

Rho = 0.58%

Ix = 4.75555e+006 in*4
ly = 1.25326e+007 in"4

Clear cover = 2.50 in
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10/28/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 1
12:59:05 Licensed to: FLSmidth Column E

0000000 00000 00000 00000 00000 00

00 00 00 00 00 00 OO0 00 OO0 00 00
00 00 00 00 00 00 0O 00 OO0 00 0O
00 00 00 00 00 00O 00 00 00
00 00 00 0000000 00 00 00 OO0
0000000 00 00 00 00 OO0 00 OO0 00 00
00 00 00 00 00 OO0 00 OO0 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn(tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn (tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents 1is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn(tm) program.
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10/28/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION -
12:59:05 Licensed to: FLSmidth

General

Information:

File Name: C:\Users\esum-us\Desktop\Pedestal Design\Column E.col

Project: CC&V High Grade Ore
Column: A/B Engineer: ECS
Code: ACI 318-02 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Architectural
Material Properties:
frc = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 114.313 in Depth = 77 in
Cross section area, Ag = 8802.1 in”2
IXx = 4.34897e+006 in™4 Iy = 9.58509e+006 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: ASTM A615
Size Diam (in) Area (in”2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41
# 14 1.69 2.25 # 18 2.26 4,00
Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular

Pattern: Equal Bar Spacing

Tota
36 #

1l steel area,
10 Cover

Load Combinations:

Ulz
U13

Ul0 =
Ull =

.400*Dead
.200*Dead
.200*Dead
.200*Dead
.200*Dead
.900*Dead
.200*Dead
.200*Dead
.900*Dead
.200*Dead
.900*Dead
.200*Dead
.900*Dead

]

OROHORRORRRRR

R i T I i e I e

OFRPFOFPFOFOOFHORLRREO

.000*Live
.600*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
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+ + + +
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.000*Wind
.000*Wind
.000*Wind
.800*Wind
.600*Wind
.600*Wind
.800*Wind
.600*Wind
.600*Wind
.000*Wind
.000*Wind
.000*Wind
.000*Wind

L+ + 4+ + 4+ + + + + + +

PRPRPPOOOOOOOOO

(Cover to transverse reinforcement)
As = 45.72 in®2 at 0.52%
2 in

.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake

Page 2
Column E
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10/28/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 3
12:59:05 Licensed to: FLSmidth Column E
Service Loads:
Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot
No. Case kip k-ft k-ft k-ft k-£ft
1 Dead 13.0 .- 0.0 0.0 0.0 0.0
Live 33.9 0.0 0.0 0.0 0.0
Wind 0.0 0.0 0.0 0.0 0.0
E.Q. 0.0 0.0 0.0 0.0 0.0
2 Dead 13.0 0.0 0.0 0.0 0.0
Live -33.9 0.0 0.0 0.0 0.0
Wind 0.0 0.0 0.0 0.0 0.0
E.Q. 0.0 0.0 0.0 0.0 0.0

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

Each loading combination includes the following cases:
First line - at column top
Second line - at column bottom

Load Pu Mux Muy fMnx fMny

No Combo kip k-ft k-ft k-ft k-ft fMn/Mu
1 1 m 18.2 0.0 0.0 7351.9 0.0 999.999
2 18.2 0.0 0.0 7351.9 0.0 999.999
3 1 U2 69.9 0.0 0.0 7496.5 0.0 999.999
4 69.9 0.0 0.0 7496.5 0.0 999.999
5 1 U3 49.5 0.0 0.0 7439.6 0.0 999.999
6 49.5 0.0 0.0 7439.6 0.0 999.999
7 1 U4 15.6 0.0 0.0 7344 .6 0.0 999.999
8 15.6 0.0 0.0 7344.6 0.0 999.999
9 1 U5 49.5 0.0 0.0 7439.6 0.0 999.999
10 49.5 0.0 0.0 7439.6 0.0 999.999
11 1 Ue 11.7 0.0 0.0 7333.6 0.0 999.999
12 11.7 0.0 0.0 7333.6 0.0 999.999
13 1 U7 15.6 0.0 0.0 7344 .6 0.0 999.999
14 15.6 0.0 0.0 7344.6 0.0 999.999
15 1 U8 49.5 0.0 0.0 7439.6 0.0 999.999
16 49.5 0.0 0.0 7439.6 0.0 999.999
17 1 U9 11.7 0.0 0.0 7333.6 0.0 999.999
18 11.7 0.0 0.0 7333.6 0.0 999.999
19 1 U10 49.5 0.0 0.0 7439.6 0.0 999.999
20 49.5 0.0 0.0 7439.6 0.0 999.999
21 1 U11 11.7 0.0 0.0 7333.6 0.0 999.999
22 11.7 0.0 0.0 7333.6 0.0 999.999
23 1 U112 49.5 0.0 0.0 7439.6 0.0 999.999
24 49.5 0.0 0.0 7439.6 0.0 999.999
25 1 U13 11.7 0.0 0.0 7333.6 0.0 999.999
26 11.7 0.0 0.0 7333.6 0.0 999.999
27 2 U1 18.2 0.0 0.0 7351.9 0.0 999.999
28 18.2 0.0 0.0 7351.9 0.0 999.999
29 2 U2 -38.7 0.0 0.0 7192.0 0.0 999.999
30 -38.7 0.0 0.0 7192.0 0.0 999.999
31 2 U3 -18.3 0.0 0.0 7249.4 0.0 999.999
32 -18.3 0.0 0.0 7249 .4 0.0 999.999
33 2 U4 15.6 0.0 0.0 7344.6 0.0 999.999
34 15.6 0.0 0.0 7344.6 0.0 999.999
35 2 U5 -18.3 0.0 0.0 7249 .4 0.0 999.999
36 -18.3 0.0 0.0 7249 .4 0.0 999.999
37 2 U6 11.7 0.0 0.0 7333.6 0.0 999.999
38 11.7 0.0 0.0 7333.6 0.0 999.999
39 2 U7 15.6 0.0 0.0 7344 .6 0.0 999.999
40 15.6 0.0 0.0 7344 .6 0.0 999.999
41 2 U8 -18.3 0.0 0.0 7249 .4 0.0 999.999
42 -18.3 0.0 0.0 7249 .4 0.0 999.999
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43
44
45
46
47
48
49
50
51
52

* k%

2 U9

2 U1lo0

2 U11

2 U12

2 U13

Program completed as requested!
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Project:

ESMIDTH

Subject:

CC&YV High Grade Ore Proj. No. 11021
Calc No. C-005

Rod Mill Foundation Design  By: ECS Date:10/28/2011
Chk: Date:

Sheet10of 1 Rev:0

Pedestal Dimensions:
L, = 9ft + 6.3125in = 114.313in
L, = 6ft + 5in =77in
H:= 18ft + 5.125in = 221.125in

Concrete Properties:
Vg = 145pct

f. := 4000psi

Loads and Masses:

e 5
m:= LL -H-— =1633x 10"1b
Y g
FX := 0lb

m, = Fy + 0.23m = 3.756 x 10" Ib

Dynamic Properties:

3
LoL
I = ——2 ~9.585x 10%in’
12
(3'E'Ix) 5 kip
k= > =115 % 1072
ky
W= |—— =313.912.Hz
0.23m
w, = ’— = 313.912-Hz
Sl ey

fc 3
E := 57000psi- | — = 3.605 % 10" -ksi
psi

Concrete Pedestal Natural Period of Vibration
Pedestal E

P Pedestal Length X Direction

Pedestal Length Y Direction

Pedestal Height

Concrete Unit Weight

Concrete Compressive Strength

Fy = 0lb

my = Fy + 0.23m = 3.756 x 104Ib

3
L.L
L= =Y 4349 % 10%in”
y 12
(3-EL) 4 Kip
ky:z =522x 10 —1—1_

w

W, = |—3— =211.449-Hz
y 0.23m

W, = ’ﬁ:211.449-Hz
y. my P

Concrete Modulus of Elasticity

Pedestal Mass

Applied Mass

Equivalent Mass

Moment of Inertia

Stiffness Factor

Natural Frequency
without added Mass

Natural Frequency with
added Mass

Natural Frequency Pedestal E.xmcd
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10/28/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 1
12:59:05 Licensed to: FLSmidth Column E

0000000 00000 00000 00000 00000 00
00 o0 00 00 00 00 00 00 00 00 OO0
00 o0 00 o0 00 00 00 00 00 00 OO0

00 00 00 00 00 00 00 00 OO0
6]0) 00 00 0000000 00 00 00 OO
0000000 00 00 OO 00 00 00 00 00 00
00 00 00 0O 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn (tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn(tm) program.
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12:59:05 Licensed to:

General Information:

FLSmidth

File Name: C:\Users\esum-us\Desktop\Pedestal Design\Column E.col

t Project: CC&V High Grade Ore
Column: A/B Engineer: ECS
Code: ACI 318-02 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Architectural
Material Properties:
fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 114.313 in Depth = 77 in
Gross section area, Ag = 8802.1 in™2
Ix = 4.34897e+006 in*4 Iy = 9.58509e+006 in*4
Xo = 0 in Yo 0 in
Reinforcement:
Rebar Database: ASTM A615
Size Diam (in) Area (in”2) Size Diam (in) Area (in™2) Size Diam (in) Area
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41
# 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular

Pattern: Equal Bar Spacing

Total steel area,

36 #10 Cover = 2 in
Load Combinations:
Ul = 1.400*Dead + O
U2 = 1.200*Dead + 1
U3 = 1.200*Dead + 1
U4 1.200*Dead + O
Us 1.200*Dead + 1
U6 = 0.900*Dead + O
U7 = 1.200*Dead + O
us 1.200*Dead + 1
UsS 0.900*Dead + O
Ulo0 1.200*Dead + 1
Ull 0.900*Dead + O
Ul2 = 1.200*Dead + 1
Ul3 = 0.900*Dead + 0

.000*Live
.600*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
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1

+ o+ o+ o+

(Cover to transverse reinforcement)
As = 45.72 in®2 at 0.52%

.000*Wind + 0.000*EarthQuake
.000*Wind + 0.000*EarthQuake
.000*Wind + 0.000*EarthQuake
.800*Wind + 0.000*EarthQuake
.600*Wind + 0.000*EarthQuake
.600*Wind + 0.000*EarthQuake
.800*Wind + 0.000*EarthQuake
.600*Wind + 0.000*EarthQuake
.600*Wind + 0.000*EarthQuake
.000*Wind + 1.000*EarthQuake
.000*Wind + 1.000*EarthQuake
.000*Wind - 1.000*EarthQuake
.000*Wind - 1.000*EarthQuake

Page 2
Column E
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Service Loads:

\ Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot
No. Case kip k-ft k-ft k-ft k-ft

1 Dead 13.0 0.0 0.0 0.0 0.0

Live 33.9 0.0 0.0 0.0 0.0

Wind 0.0 0.0 0.0 0.0 0.0

E.Q. 0.0 0.0 0.0 0.0 0.0

2 Dead 13.0 0.0 0.0 0.0 0.0

Live -33.9 0.0 0.0 0.0 0.0

Wind 0.0 0.0 0.0 0.0 0.0

E.Q. 0.0 0.0 0.0 0.0 0.0

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

NOTE: Each loading combination includes the following cases:

First line - at columm top
Second line - at column bottom
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft k-ft fMn/Mu
1 1 Ul 18.2 0.0 0.0 7351.9 0.0 999.999
2 18.2 0.0 0.0 7351.9 0.0 999.999
3 1 U2 69.9 0.0 0.0 7496.5 0.0 999.999
4 69.9 0.0 0.0 7496.5 0.0 999.999
5 1 U3 49.5 0.0 0.0 7439.6 0.0 999.999
6 49.5 0.0 0.0 7439.6 0.0 999.999
7 1 U4 15.6 0.0 0.0 7344 .6 0.0 999.999
8 15.6 0.0 0.0 7344 .6 0.0 999.999
S 1 U5 49.5 0.0 0.0 7439.6 0.0 999.999
10 49.5 0.0 0.0 7439.6 0.0 999.999
11 1 Us 11.7 0.0 0.0 7333.6 0.0 999.999
12 11.7 0.0 0.0 7333.6 0.0 999.999
13 1 U7 15.6 0.0 0.0 7344 .6 0.0 999.999
14 15.6 0.0 0.0 7344 .6 0.0 999.999
15 1 Us8 49.5 0.0 0.0 7439.6 0.0 999.999
16 49.5 0.0 0.0 7439.6 0.0 999.999
17 1 US 11.7 0.0 0.0 7333.6 0.0 999.999
18 11.7 0.0 0.0 7333.6 0.0 999.999
18 1 Ulo0 45.5 0.0 0.0 7439.6 0.0 999.999
20 49.5 0.0 0.0 7439.6 0.0 999.999
21 1 Ull 11.7 0.0 0.0 7333.6 0.0 999.999
22 11.7 0.0 0.0 7333.6 0.0 999.999
23 1 Ul2 49.5 0.0 0.0 7439.6 0.0 999.999
24 49.5 0.0 0.0 7439.6 0.0 999.999
25 1 U13 11.7 0.0 0.0 7333.6 0.0 999.999
26 11.7 0.0 0.0 7333.6 0.0 999.999%9
27 2 Ul 18.2 0.0 0.0 7351.9 0.0 999.999
28 18.2 0.0 0.0 7351.9 0.0 999.999
29 2 U2 -38.7 0.0 0.0 7192.0 0.0 999.999
30 -38.7 0.0 0.0 7192.0 0.0 999.999
31 2 U3 -18.3 0.0 0.0 7249.4 0.0 999.999
32 -18.3 0.0 0.0 7249.4 0.0 999.999
33 2 U4 15.6 0.0 0.0 7344.6 0.0 999.999%9
34 15.6 0.0 0.0 7344.6 0.0 999.999%9
35 2 US -18.3 0.0 0.0 7249.4 0.0 999.999
36 -18.3 0.0 0.0 7249.4 0.0 999.999
37 2 U6 11.7 0.0 0.0 7333.6 0.0 999.999
38 11.7 0.0 0.0 7333.6 0.0 999.999
39 2 U7 15.6 0.0 0.0 7344 .6 0.0 999.999
40 15.6 0.0 0.0 7344.6 0.0 999.999
41 2 U8 -18.3 0.0 0.0 7249 .4 0.0 999.999
42 -18.3 0.0 0.0 7249 .4 0.0 999.999
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43 2 U9 11.7 0.0 0.0 7333.6 0.0 999.999
44 11.7 0.0 0.0 7333.6 0.0 999.999
45 2 Ulo -18.3 0.0 0.0 7249 .4 0.0 999.999
46 -18.3 0.0 0.0 7249 .4 0.0 999.999

! 47 2 Ull 11.7 0.0 0.0 7333.6 0.0 999.999
48 11.7 0.0 0.0 7333.6 0.0 999.999
49 2 Ul2 -18.3 0.0 0.0 7249 .4 0.0 999.999
50 -18.3 0.0 0.0 7249 .4 0.0 999.999
51 2 Ul3 11.7 0.0 0.0 7333.6 0.0 999.999
52 11.7 0.0 0.0 7333.6 0.0 999.999

*** Program completed as requested! **x*
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Project:

>MIDTH

Subject:

CC&V High Grade Ore

Proj. No. 11021
Calc No. C-005

Ball Mill Foundation Design  By: ECS Date:10/28/2011

Chk: Date:
Sheet10of 1 Rev: 0

Pedestal Dimensions:

L, = 15ft + 9.375in = 189.375 in

L

I}

v 5ft + 0in = 60in

H:= 18ft + 11.625in = 227.625 in
Concrete Properties:
V¢ = 145pcf

f, == 4000psi

Loads and Masses:
Ve 5
m:= L L H-—=2.17x 107b
Y g

Fy = 0lb

m = Fy + 023m = 4.992x 10 Ib

Dynamic Properties:

3

L oL
L= X12 Y ~3396x 10 in"
(3'E'Ix) 5 kip
k= =3.737 % 10°—2
K
Wy = [ ——— = 490.764-Hz
0.23m

= 490.764-Hz

&

fo 3
E = 57000psi- |— = 3.605 x 10" -ksi
psi

Concrete Pedestal Natural Period of Vibration
Pedestal F/G

Pedestal Length X Direction
Pedestal Length Y Direction

Pedestal Height

Concrete Unit Weight

Concrete Compressive Strength

Concrete Modulus of Elasticity

Pedestal Mass

Fy = 0lb Applied Mass
my 1= Fy + 0.23m = 4.992 x 104 Ib Equivalent Mass
3
L. L
Iy == _3409x 106-in4 Moment of Inertia
12
G By )
ky= 3 fi Stiffness Factor
H
— = 155.49-H Natural Frequency
= 1 023m without added Mass
_ kY = 155.49-Hz Natural Frequency with
o ZERN added Mass
y

Natural Frequency Pedestal F-G.xmcd
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PROJECT CC&V High Grade Ore PROJ NO.

11021

C-005

CALC NO.
MIDT H |score Ball Mill Foundation BY ECS

DATE  28-Oct-11

CHK

DATE

SHEET

OF REV

Pedestal F/G Loading

Pedestal Height (ft):  18.75

Load Locations: ,
Using CL Main Motor & CL Motor as Axis Origin

X (ft) Y (ft)
Pedestal Center of Gravity -3.70 0.00

Dead Load:

1 Blde) | By | TOPX(I ,)B‘ét'-':;—

G 0.0 31.0_|_ 00 0.0

0.0
F |00 o0 | oso | o0 |00

“Result 0.0 0.0 34.0 0.0 0.0  -137.8

Live Load:

SR e B

Résult
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0000000 00000 00000 00000 00000 00
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn(tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program 1is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn (tm) program.
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General Information:

File Name: C:\Users\esum-us\Desktop\Pedestal Design\Column F-G.col

Project: CC&V High Grade Ore
Column: A/B
Code: ACI 318-02
Run Option: Investigation
Run Axis: Biaxial
Material Properties:
f'c = 4 ksi
Ec = 3605 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 189.375 in

Gross section area, Ag =

IXx = 3.40875e+006 in™4

Xo = 0 in
Reinforcement:

Rebar Database:
Size Diam (in)

ASTM A615
Area (in™2)

11362.5 in”*2

Size Diam

# 3
# 6
# 9
# 14

Conf
phi (

Layout: Rectangular
Pattern: Equal Bar Spacing
As =

0.38
0.75
1.13
1.69
inement :
a) = 0.8,

Total steel area,

48 #

10 Cover =

Load Combinations:

Uiz
Ul3

U1l0 =
Ull =

.400*Dead
.200*Dead
.200*Dead
.200*Dead
.200*Dead
.900*Dead
.200*Dead
.200*Dead
.900*Dead
.200*Dead
.900*Dead
.200*Dead
.900*Dead

1l

I
OHOHOKHHEHORRKERHE

+ 4+ 4+

phi (b)

2 in

O ORPRORPROOHORRERO

= 0.9,

0.11 # 4
0.44 # 7
1.00 # 10
2.25 # 18

Tied; #3 ties with #7 bars,
phi(c) = 0.

Engineer: ECS
Units: English

Slenderness:

Not considered

Column Type: Architectural

Page 2
Column F-G

Size Diam (in) Area (in”2)

fy = 60 ksi

Es = 29000 ksi

Depth = 60 in

Iy = 3.39577e+007 in™4
Yo = 0 in

(in) Area (in”2)

0.50 0.20 # 5
0.88 0.60 # 8
1.27 1.27 # 11
2.26 4.00

65

60.96 in”*2 at 0.54%

.000*Live
.600*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
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P+ o+ o+ 44+

+ + + +

OO0OO0OO0ORFRrRKFHPOKRHREHOOOO

.000*Wind
.000*Wind
.000*Wind
.800*Wind
.600*Wind
.600*Wind
.800*Wind
.600*Wind
.600*Wind
.000*Wind
.000*Wind
.000*Wind
.000*Wind

L+ + + + 4+ + 4+ + + + +

RPRPRRPPOOOOOOOOO

#4 with larger bars.

(Cover to transverse reinforcement)

.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
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Service Loads:

Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft

1 Dead 34.0 0.0 0.0 -137.8 -137.8

Live 49.6 0.0 0.0 -105.1 -105.1

Wind 0.0 0.0 0.0 0.0 0.0

E.Q. 0.0 0.0 0.0 0.0 0.0
Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft k-ft £Mn/Mu
1 1101 47 .6 0.0 -192.9 0.0 -23589.0 122.273
2 47.6 0.0 192.9 -0.0 23589.0 122.273
3 1 02 120.2 0.0 -333.5 0.0 -24014.9 72.004
4 120.2 0.0 333.5 -0.0 24014 .9 72.004
5 1 U3 90.4 0.0 -270.5 0.0 -23840.4 88.148
6 90.4 0.0 270.5 -0.0 23840.4 88.148
7 1 U4 40.8 0.0 ~-165.4 0.0 -23548.7 142.409
8 40.8 0.0 165.4 -0.0 23548.7 142.409
9 1 U5 90.4 0.0 -270.5 0.0 -23840.4 88.148
10 90.4 0.0 270.5 -0.0 23840.4 88.148
11 1 Use 30.6 0.0 -124.0 0.0 -23487.0 1895.380
12 30.6 0.0 124.0 -0.0 23487.0 185.380
13 1 U7 40.8 0.0 -165.4 0.0 -23548.7 142.409
14 40.8 0.0 165.4 ~-0.0 23548.7 142.409
15 1 U8 90.4 0.0 -270.5 0.0 -23840.4 88.148
16 90.4 0.0 270.5 -0.0 23840.4 88.148
17 1 U9 30.6 0.0 -124.0 0.0 -23487.0 189.380
18 30.6 0.0 124.0 -0.0 23487.0 189.380
19 1 Ul0 90.4 0.0 -270.5 0.0 -23840.4 88.148
20 90.4 0.0 270.5 -0.0 23840.4 88.148
21 1 Ul1 30.6 0.0 -124.0 0.0 -23487.0 189.380
22 30.6 0.0 124.0 -0.0 23487.0 189.380
23 1 U12 90.4 0.0 -270.5 0.0 -23840.4 88.148
24 90.4 0.0 270.5 -0.0 23840.4 88.148
25 1 U13 30.6 0.0 -124.0 0.0 -23487.0 189.380
26 30.6 0.0 124.0 -0.0 23487.0 189.380

*** Program completed as requested! ***
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189.375 x 60 in

Code: ACI 318-02

Units: English

Run axis: Biaxial

Run option: Investigation
nderness: Not considered

Column type: Architectural

| | ] ! | | |

Bars: ASTM A615
Date: 10/28/11
Time: 13:39:46

45000
M (90°) (k-ft)

(Pmin)

pcaColumn v3.63 - Licensed to: FLSmidth

File: C:\Users\esum-us\Desktop\Pedestal Design\Column F-G.col

Project: CC&V High Grade Ore

Column: A/B

f'c = 4 ksi

Ec = 3605 ksi

fc = 3.4 ksi
1=0.003 infin

Beta1 = 0.85

fy =60 ksi
Es = 29000 ksi
fc = 3.4 ksi

Confinement: Tied

Engineer: ECS

Ag = 11362.5 in"2

As =60.96 in"2

Xo =0.00in

Yo =0.00in

Clear spacing = 8.37 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

48 #10 bars

Rho =0.54%

Ix = 3.40875e+006 in*4
ly = 3.39577e+007 in"4

Clear cover =2.50 in
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Project:

Subject:

CC&YV High Grade Ore Proj. No.
Calc No.

Ball Mill Foundation Design  By: ECS
Chk:

11021
C-005

Date:10/31/2011
Date:

Sheet10of 1 Rev: 0

Pedestal Dimensions:
Lx = 2ft + 6in = 30in

Ly = 2ft + 6in = 30in

Concrete Properties:
Yo = 145pcf

f, 1= 4000psi

Loads and Masses:

~
H-2 - 1.803x 1016
g

m:= Lx'Ly
Fy = 0lb

my = Fx+ 0.23m =4.147 x 103 Ib

Dynamic Properties:

3
L L
L= ——2 = 675x 10 in’
12
(3-EL) Kip
k= = 643.696.—
JE f
k
Wyis |—— =70.668-Hz
0.23m
W, = |— =70.668-Hz
Sl by

H:= 19ft + 10.75in = 238.75in "~

f. 3
E := 57000psi- |— = 3.605 x 10 -ksi
psi

Concrete Pedestal Natural Period of Vibration
Pedestal H

Pedestal Length X Direction

Pedestal Length Y Direction

Pedestal Height

Concrete Unit Weight

Concrete Compressive Strength

Fy = 0lb

my = Fy + 0.23m = 4.147 x 103 lo

=6.75 x 104-in4

.
= 643.696.—2
R

Concrete Modulus of Elasticity

Pedestal Mass

Applied Mass

Equivalent Mass

Moment of [nertia

Stiffness Factor

Natural Frequency
without added Mass

Natural Frequency with
added Mass

Natural Frequency Pedestal H.xmcd
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0000000 00000 00000 00000 00000 00
00 c0 00 00 00 00 00 00 00 o0 00
0[0) 00 00 00 00 00 O00 00 00 00 00

00 00 00 00 00 00 0[0) 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 o0 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) 1s not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn (tm) computer program. Furthermore, PCA neither makes any
warranty expressed mnor implied with respect to the correctness of the
output prepared by the pcaColumn(tm) program.Although PCA has endeavored
to produce pcaColumn(tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn(tm) program.
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08:42:45 Licensed to: FLSmidth

General Information:

File Name: C:\Users\esum-us\Desktop\Pedestal Design\Column H.col
Project: CC&V High Grade Ore

Column: A/B Engineer: ECS

Code: ACI 318-02 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

f'e = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
\ Ultimate strain = 0.003 in/in
: Betal = 0.85
Section
Rectangular: Width = 30 in Depth = 30 in
Gross section area, Ag = 900 in”2
Ix = 67500 in™4 Iy = 67500 in™4
X0 = 0 in Yo = 0 in
Reinforcement:
Rebar Database: ASTM A615
Size Diam (in) Area (in”*2) Size Diam (in) Area (in”2) Size Diam
# 3 0.38 0.11 # 4 0.50 0.20 # 5
# 6 0.75 0.44 # 7 0.88 0.60 # 8
# 9 1.13 1.00 # 10 1.27 1.27 # 11
# 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #3 ties with #7 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: Equal Bar Spacing (Cover to transverse reinforcement)
Total steel area, As = 10.16 in®2 at 1.13%

8 #10 Cover = 2 in

Load Combinations:

Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake
U3 = 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake
U4 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake
U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake
U6 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake
U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake
Us 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake
Us 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake
Ul0 = 1.200*Dead + 1.000*Live + 0.000*Wind + 1.000*EarthQuake
Ull = 0.900*Dead + 0.000*Live + 0.000*Wind + 1.000*EarthQuake
Ul2 = 1.200*Dead + 1.000*Live + 0.000*Wind - 1.000*EarthQuake
Ul3 = 0.900*Dead + 0.000*Live + 0.000*Wind - 1.000*EarthQuake
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Service Loads:

Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft

1 Dead 8.8 0.0. 0.0 0.0 0.0

Live 0.0 0.0 0.0 0.0 0.0

Wind 0.0 0.0 0.0 0.0 0.0

E.Q. 0.0 0.0 0.0 0.0 0.0
Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft k-ft fMn/Mu
1 1 U1 12.3 0.0 0.0 592.1 0.0 999.999
2 12.3 0.0 0.0 592.1 0.0 999.999
3 1 U2 10.6 0.0 0.0 590.4 0.0 999.999
4 10.6 0.0 0.0 590.4 0.0 999.999
5 1 U3 10.6 0.0 0.0 590.4 0.0 999.999
6 10.6 0.0 0.0 590.4 0.0 999.999
7 1 U4 10.6 0.0 0.0 590.4 0.0 999.999
8 10.6 0.0 0.0 590.4 0.0 999.999
9 1 Us 10.6 0.0 0.0 590.4 0.0 999.999
10 10.6 0.0 0.0 590.4 0.0 999.999
11 1 Ue 7.9 0.0 0.0 587.8 0.0 999.999
12 7.9 0.0 0.0 587.8 0.0 999.999
13 1 U7 10.6 0.0 0.0 590.4 0.0 999.999
14 10.6 0.0 0.0 590.4 0.0 999.999
15 1 Us8 10.6 0.0 0.0 590.4 0.0 999.999
16 10.6 0.0 0.0 590.4 0.0 999.999
17 1 U9 7.9 0.0 0.0 587.8 0.0 999.999
18 7.9 0.0 0.0 587.8 0.0 999.999
19 1 Ulo0 10.6 0.0 0.0 590.4 0.0 999.999
20 10.6 0.0 0.0 590.4 0.0 999.999
21 1 U1l 7.9 0.0 0.0 587.8 0.0 999.999
22 7.9 0.0 0.0 587.8 0.0 999.999
23 1 U12 10.6 0.0 0.0 590.4 0.0 999.999
24 10.6 0.0 0.0 590.4 0.0 999.999
25 1 U13 7.9 0.0 0.0 587.8 0.0 999.999
26 7.9 0.0 0.0 587.8 0.0 999.999

*** Program completed as requested! **x*
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2000 T My (k-ft)

(o] O 0]
30 x 30 in Mx (k-ft)
F { i I i { I ‘|
Code: ACI 318-02 -2000 2000
Units: English

Run axis: Biaxial -+
Run option: Investigation

&' ~derness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 10/31/11

Time: 08:42:58

-2000 -+
P =0 kip

pcaColumn v3.63 - Licensed to: FLSmidth
File: C:\Users\esum-us\Desktop\Pedestal Design\Column H.col
Project: CC&V High Grade Ore
Column: A/B Engineer: ECS
fc =4 ksi fy =60 ksi Ag =900 in*2 8 #10 bars -
Ec = 3605 ksi Es = 29000 ksi As =10.16 in"2 Rho =1.13%
fc = 3.4 ksi fc = 3.4 ksi Xo =0.00in Ix = 67500 in"4

*=0.003 infin Yo =0.00in ly = 67500 in*4
Beta1 =0.85 Clear spacing = 10.59 in Clear cover = 2.50 in

Confinement: Tied phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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F L - Project: CC&V High Grade Ore Proj. No. 11021
B MID Calc No. C-005
' ' TH Subject: Ball Mill Foundation Design  By: ECS Date:10/31/2011
Chk: Date:
Sheet 1 of 1 Rev: 0

Pedestal Dimensions:
Lx = 3ft + 0in = 36in
Ly = 2ft + 0in = 24in

H:= 13ft + 9.75in = 165.75in

Concrete Properties:
N = 145pcf

f, 1= 4000psi

Loads and Masses:

e 4
m:= L L H— =1202x 10 :Ib
Yo g
Fy = 0lb

m := F_+ 0.23m =2.764x 10° Ib

Dynamic Properties:

3
L L
L= X12 Y _9331x 10%in*
3.E. .
ky = ( HBIX) = 2659 x 10°2
K
Wy = |—— = 175.948-Hz
0.23m
ks
Wy = |— =175.948-Hz
S by

fo 3
E = 57000psi- | — = 3.605 x 10" -ksi
psi

F, :=0lb "~

y

y

y

m, = F, + 0.23m = 2.764 x 103 b

Concrete Pedestal Natural Period of Vibration
Pedestal J

Pedestal Length X Direction
Pedestal Length Y Direction

Pedestal Height

Concrete Unit Weight
Concrete Compressive Strength

Concrete Modulus of Elasticity

Pedestal Mass

Applied Mass

Equivalent Mass

L L,
xlzy =4.147 x 104-in4 Moment of Inertia
(3EIY) =1.182 x 103~@

B o ft Stiffness Factor

k)’ = 117.299-H Natural Frequency
023m without added Mass

Natural Frequency with
117.299-Hz

added Mass

Natural Frequency Pedestal J.xmcd
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10/31/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 1
10:06:27 Licensed to: FLSmidth Column J

0000000 00000 00000 00000 00000 00
00 00 00 - 00 00 00 00 00 OO 00 00
00 00 00 00 00 00 00 00 00 00 00

0[0) 00 00 00 00 00 00 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaColumn(tm) computer program. Furthermore, PCA neither makes any
warranty expressed nor implied with respect to the correctness of the
output prepared by the pcaColumn(tm) program.Although PCA has endeavored
to produce pcaColumn{tm) error free, the program is not and can't be
certified infallible. The final and only responsibility for analysis,
design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for
any analysis, design or engineering documents prepared in connection
with the use of the pcaColumn(tm) program.
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10/31/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION -
FLSmidth

10:

06:27 Licensed to:

General Information:

Material

R

L

File Name: C:\Users\esum-us\Desktop\Pedestal Design\Column J.col

Project:
Column:
Code:

A/B

Run Option:
Run Axis:

Properties:

Ec 3605 ksi

ACI 318-02

CC&V High Grade Ore

Investigation
Biaxial

Ultimate strain = 0.003 in/in

Betal

0.85

Rectangular: Width

Gross section area, Ag

Ix =
Xo

41472 in™4
0 in

einforcement:

Rebar Database:
Size Diam {(in)

# 3 0.38

# 6 0.75

# 9 1.13

# 14 1.69
Confinement:

phi(a) = 0.8, phi(b)
Layout: Rectangular

Pattern: Equal Bar Spacing

Total steel area, As

12 #10 Cover =
ocad Combinations:

Ul = 1.400*Dead
U2 = 1.200*Dead
U3 1.200*Dead
U4 1.200*Dead
U5 = 1.200*Dead
U6 = 0.900*Dead
U7 = 1.200*Dead
U8 = 1.200*Dead
U9 = 0.900*Dead
Ul0 = 1.200*Dead
Ull = 0.900*Dead
Ul2 = 1.200*Dead
Ul3 0.900*Dead

+ 4+ o+ o+

2 in

O OFFPFOFOOHFHOKRRKFEO

36 in

ASTM 24615
Area (in”2)

0.9,

.000*Live
.600*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
.000*Live
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U+ +

i

i

+ + 4+ +

0.11 # 4
0.44 # 7
1.00 # 10
2.25 # 18

864 in”2

Size Diam

Tied; #3 ties with #7 bars,
phi (c)

OO0OO0OO0OHPFRPRORRPFPROOOO

Engineer: ECS

Units: English

Slenderness: Not considered
Column Type: Structural

fy = 60 ksi

Es = 29000 ksi

Depth 24 in

Iy = 93312 in™4

Yo = 0 in

(in) Area (in™2)

0.50 0.20 # 5 0.63
0.88 0.60 # 8 1.00
1.27 1.27 # 11 1.41
2.26 4.00

0.65

.000*Wind
.000*Wind
.000*Wind
.800*Wind
.600*Wind
.600*Wind
.800*Wind
.600*Wind
.600*Wind
.000*Wind
.000*Wind
.000*Wind
.000*Wind

L+ + + + + + + + + + +

PHHRPFEPRPPOOOOOOOOO

#4 with larger bars.

(Cover to transverse reinforcement)
15.24 in™2 at 1.76%

.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake
.000*EarthQuake

Page 2
Column J

Size Diam (in) Area (in”*2)



10/31/11 pcaColumn V3.63 - PORTLAND CEMENT ASSOCIATION - Page 3
10:06:27 Licensed to: FLSmidth Column J

Service Loads:

Load Axial Load Mx @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 147.0 7/ 0.0 0.0 73.5 73.5
Live 143.0 - 0.0 0.0 71.5 71.5
Wind 0.0 0.0 0.0 0.0 0.0
E.Q. 0.0 0.0 0.0 0.0 0.0

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy fMnx fMny

No. Combo kip k-ft k-ft k-ft k-ft fMn/Mu
1 1 Ul 205.8 0.0 102.9 -0.0 1188.1 11.546
2 205.8 0.0 -102.9 0.0 -1188.1 11.546
3 1 U2 405.2 0.0 202.6 -0.0 1339.6 6.612
4 405.2 0.0 -202.6 0.0 -1339.6 6.612
5 1 U3 315.4 0.0 159.7 -0.0 1282.1 8.028
6 319.4 0.0 -159.7 0.0 -1282.1 8.028
7 1 U4 176.4 0.0 88.2 -0.0 1162.8 13.184
8 176.4 0.0 -88.2 0.0 -1162.8 13.184
9 1 US 319.4 0.0 159.7 -0.0 1282.1 8.028
10 319.4 0.0 -159.7 0.0 -1282.1 8.028
11 1 Ue 132.3 0.0 66.2 -0.0 1124.4 16.997
12 132.3 0.0 -66.2 0.0 -1124 .4 16.997
13 1 U7 176 .4 0.0 88.2 -0.0 1162.8 13.184
14 176 .4 0.0 -88.2 0.0 -1162.8 13.184
15 1 U8 319.4 0.0 159.7 -0.0 1282.1 8.028
16 319.4 0.0 -159.7 0.0 -1282.1 8.028
17 1 US 132.3 0.0 66.2 -0.0 1124 .4 16.997
18 132.3 0.0 -66.2 0.0 -1124 .4 16.997
18 1 Ul0 319.4 0.0 159.7 -0.0 1282.1 8.028
20 319.4 0.0 -159.7 0.0 -1282.1 8.028
21 1 U111 132.3 0.0 66.2 -0.0 1124.4 16.597
22 132.3 0.0 -66.2 0.0 -1124 .4 16.997
23 1 U112 319.4 0.0 159.7 -0.0 1282.1 8.028
24 319.4 0.0 -159.7 0.0 -1282.1 8.028
25 1 Ul13 132.3 0.0 66.2 -0.0 1124 .4 16.997
26 132.3 0.0 -66.2 0.0 -1124.4 16.997

**% Program completed as requested! **x*
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@ITHDTH

PROJECT CC&vV PROJ NO. 11021
HIGH GRADE ORE CALC NO. C-004
SCOPE BALL MILL BY ECS DATE  16-Jul-12
ANCHOR BOLT DESIGN CHK DATE
SHEET OF REV

Anchor Bolt Design - Pedestal
per ACI 318-08 Appendix D, Wind Loads and Anchor Bol Design for Petrochemical Facilities
(ASCE Anchor Bolt Task Committee)

Assumptions: Cast-in-place Anchor Bolts, Cracked Concrete
Intermediate to High Seismic, No eccentric loading

Loads:
N =] 34.700 |[kip Factored Tensile Load
V.=t 165.440 |kip Factored Shear Load - X Dir.
M, =| 0.000 |kip*ft Factored Moment - About Y Axis
Vy=| 0.000 (kip Factored Shear Load - Y Dir.
My =] 0.000 |kip*ft Factored Moment - about X Axis
Anchor Geometry:
(Origin at Column Centerline)
Bolt # X (in) Y (in)
11 -19 -48 e 2 @ 4
2| -19 48
3l -5 -48
4 -5 48
5
6
7
8
9
10
11
12 6 1 @ 3
Max Spacing] 14 | 96
Outside Spacing 14 96
Anchor Loads: (check bolts that resist shear)
Shear Tension
Bolt # X Dir. Y Dir. X Dir.
1 41.4 0.0 8.7
Update Loads 2 41.4 0.0 8.7
3 41.4 0.0 8.7
4 41.4 0.0 8.7
5 ] 0.0 ] 0.0 0.0
6 ] o0 ] 0.0 0.0
7 ] 0.0 ] 0.0 0.0
8 ] 00 ] o0 0.0
9 ] o.0 ] 0.0 0.0
10 [ o0 ] 0.0 0.0
11 ] 0.0 ] 0.0 0.0
12 0O o0 0O o0 0.0
Sum 165.4 0.00 34.70
Page 1 of 4
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PROJECT CCav PROJ NO. 11021
HIGH GRADE ORE CALC NO. C-004
@ MIDTH [score BALL MILL BY ECS DATE  16-Juli2
ANCHOR BOLT DESIGN CHK DATE
SHEET __OF  REV

Bolt Properties:

D=| 2 in Anchor Bolt Diameter
F1554 36 Anchor Bolt Material
het = 42 in Embedment Depth
h'ee= 32.00 in Effective Embedment Depth (D.5.2.3)
le = 16 in Load bearing length of anchor for shear (D.6.2.2)
ne= 4 Number of Bolts in Tension
Nyx = 4 Number of Bolts in Shear X Dir.
Ny = 4 Number of Bolts in Shear Y Dir.
Ae= 2498 in® Effective Tension Bolt Area
Awy= 2498 in° Effective Shear Bolt Area
Apg= 5316 in Bolt Bearing Area
fra = 36 ksi Anchor Yield Strength
fua = 58 ksi Ultimate Tensile Anchor Strength

Concrete Properties:

Grout Pad

Tensile Reinforcement

Shear Reinforcement

fo=| 4000 |psi
H= 120 in Pedestal Height
B= 54 in Pedestal Width
L= 114 in Pedestal Length
Ca1= 8 in Tension Edge Distance 1
Catp= 32 in Tension Edge Distance 2
Cat3 = in Tension Edge Distance 3
Cats = in Tension Edge Distance 4
Cav1= 22 in Shear Edge Distance 1
Cav2= 105 in Shear Edge Distance 2
Camin= 8 in Minimum Clear Cover
A= 6156.0 in? Projected Tension Concrete Failure Area (D.5.2.1)
Ao = 9216.0 in” Projected Concrete Failure Area of a Single Bolt (D-6)
Agox= 3762.0 in? Projected Shear Concrete Failure Area X Dir. (RD.6.2.1b)
Acy= 4260.0 in® Projected Shear Concrete Failure Area Y Dir. (RD.6.2.1b)
Aox= 2178.0 in” Maximum Projected Area for a Single Anchor X Dir. (D-23)
Avcoy = 49612.5 in’ Maximum Projected Area for a Single Anchor Y Dir. (D-23)
Page 2 of 4
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msmlDTH

PROJECT CC&V PROJ NO. 11021

HIGH GRADE ORE CALC NO. C-004
SCOPE BALL MILL BY ECS DATE 16-Jul-12
ANCHOR BOLT DESIGN CHK DATE

SHEET OF REV

Pedestal Reinforcement:

fy = 60 ksi Reinforcement Yield Strength

Reinforcement = #10 Pedestal Reinforcement Size
N= 48 Total Number of Longitudinal Bars
s = 8 in Horizontal Clear Distance Between Bolts and Reinforcement
c= 2 in Concrete Cover (Top of Pedestal to Top of Reinforcement)
p=0.99% Pedestal Reinforcement Ratio

Asparreqa = 0.26  in? Required Reinforcement per Tension Bolt (D.3.3.3)
Agpar= 1524 in? Provided Reinforcement per Tension Bolt
Lay= 602 in Reinforcement Development Length (ACI 318 - 12.2.3)
Reduction Ratio = 0.02 Development Length Reduction Ratio (ACI 318 - 12.2.5)
Lgey = 1 in Reduced Development Length
e, Req'd = 12 in Minimum Required Anchor Bolt Embedment

Use (48) # 10 Bars, 12 in. Minimum Anchor Embedment Depth

Factors/ Coefficients:

Tension Factors:
Yean =  0.750

YeN = 1

Shear Factors:
\l’ed,Vx = 1 .OOO
Wedvy = 0.742

WC,V = 1

Factor for insufficient side cover (D-10,D-11)
Factor for uncracked concrete (D.5.2.6)

Factor for insufficient side cover (D-27,D-28)
Factor for insufficient side cover (D-27,D-28)
Factor for uncracked concrete (D.6.8&.&)

Reduction Factors: (D.4.4)

dsn = 0.75
by =  0.65
b= 070
0cn=  0.75
b=  0.75
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Steel Reduction Factor for Tension

Steel Reduction Factor for Shear

Tensile Pullout and Shear Pryout Reduction Factor
Concrete Reduction Factor for Tension

Concrete Reduction Factor for Shear

Page 3 of 4




ESITIIDTH

PROJECT CC&V PROJ NO. 11021
HIGH GRADE ORE CALC NO. C-004
SCOPE BALL MILL BY ECS DATE  16-Jul-12
ANCHOR BOLT DESIGN CHK DATE
SHEET OF REV

Results:

Note: Pedestal reinforcement is designed to prevent all failure modes with a check mark

Tension Results:

ONgs = 4347  Kip

No= 3264 kip

ONep NA Kip

Np= 1701  kip

[]  oNpp= 4763 kip

N = 99.159 kip

[]  oNgg= 244.798 kip

ON, = 244.8 kip
Shear Results:

[] OVeax= 1808 kip

[] ¢Vsay= 1808 kip

Vox= 979  kip

Voy= 1021.0 kip

Vegx=  NA  Kip

Vegy= NA  kip

(] ¢Vegx= 2289  kip

(] ¢Vegy= 2289 kip

OVix = 180.8 kip

®Vny= 180.8 Kip

interaction Ratio:

Ratio= 1.06
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Nominal Strength of Anchor (Group) in Tension (D-3)

Basic Concrete Breakout Strength of a Single Anchor (D-7, D-8)
Concrete Breakout Strength in Tension (Group) (D-5)

Pullout strength for single headed stud

The Nominal pullout Strength in Tension (Group) (D-14)
Side-face blowout strength of a single bolt (D-17)

Side-face blowout strength of a bolt group (D-18)

0.14 DESIGN OK

Nominal Steel Shear Strength X Dir. (D-20)

Nominal Steel Shear Strength Y Dir. (D-20)

Basic Concrete Breakout Strength, X Dir. (D-24)

Basic Concrete Breakout Strength, Y Dir. (D-24)

Concrete breakout Strength (Group), X Dir. (D-22)

Concrete breakout Strength (Group), Y Dir. (D-22)

Nominal Pryout Strength for a group of anchors X Dir. (D-31)
Nominal Pryout Strength for a group of anchors Y Dir. (D-31)

0.91 DESIGN OK
0.00 DESIGN OK
DESIGN OK
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