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11021
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PLANT SYSTEMS GROUP - SALT LAKE CITY, UTAH

CALCULATION
COVER SHEET

TITLE/SUBJECT:

CC&V High Grade Mill Combine Mill Building Foundations

P.E. SEAL

STATEMENT OF PROBLEM:

Design Foundations for the High Grade Mill Building (Building Shell)
including Grinding, Gravity Circuit, Floatation and Filter areas. A combination of

spread footings, combine footings and mat footings are considered.

Foundation 3D

Enercal Structural Library
Soils Report by render
IBC 2003
ASCE 7-02

SOURCES OF DATA, FORMULA & REFERENCES:

Initial height and size of pedestals by FLSmidth designer

Foundation loadings from AutoDesk Robot Structural Analysis Professional 2012 in S-015/Combined Mill Building (Ver 6)

ACI-318-02

See details in report

CONCLUSIONS & RECOMMENDATIONS:
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Design Foundations for the High Grade Mill Building (Building Shell)
including Grinding, Gravity Circuit, Floatation and Filter areas. A combination of
spread footings, combine footings and mat footings are considered.

SOURCES OF DATA, FORMULA & REFERENCES:

Foundation loadings from AutoDesk Raobot Structural Analysis Professional 2012 in S-015/Combined Mill Building (Ver 6)
Initial height and size of pedestals by FLSmidth designer
Foundation 3D
Enercal Structural Library
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IBC 2003
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CONCLUSIONS & RECOMMENDATIONS:

See details in report
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Engineer: Wallace Chan
Calc No..: S-006 Job.:11021 -

7158 S. FLSmidth Drive Project: Combined Mill Building (Ver 6)
Midvale, UT 84047-5559 Client: CC&V
|_____View - Reaction forces(kip),Reaction 1ts(kip *ft), C 17 (D)

Cases: 17 {D)

X
Date : 19/03/12 v Page : 1

File: Combined Mill Building (Ver 6).rtd Robot 2012 © AutoDesk
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mSmlDTH -

7158 S. FLSmidth Drive
Midvale, UT 84047-5559

| View - Reaction forces(kip),Reaction moments(kip*ft), Cases: 18 (L)

Engineer: Wallace Chan

Calc No..: S-006 Job.:11021

Project: Combined Mill Building (Cranes at P)
Client: CC&V

Cases: 1B (L)

Date : 19/03/12
File: Combined Mill Building (Cranes at P).rtd

Page : 1
Robot 2012 © AutoDesk
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ESmm'm |
- Engineer: Wallace Chan

Calc No..: S-006 Job.:11021

7158 S. FLSmidth Drive Project: Combined Mill Building (Cranes at middie) )
Midvale, UT 84047-5559 Client: CC&V
|___View - Reaction forces(kip),Reaction ts(kip*ft), C 18 (L)

Bl
£l
L
b
LB
i

Date : 19/03/12 Page : 1
File: Combined Mill Building (Cranes at middle).rtd Robot 2012 © AutoDesk
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MIDTH

7158 S. FLSmidth Drive
Midvale, UT 84047-5559

| ___View - Reaction forces(kip),Reaction rents(kip*ft), C 18 (L)

Engineer: Wallace Chan
Calc No..: S-006 Job.:11021

‘Project: Combined Mill Building (Cranes at edge,)

Client: CC&V

Cases: 1B{L)

Date : 15/03/12
File: Combined Mill Building (Cranes at edge).rtd

Page : 1
Robot 2012 © AutoDesk
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[dS mipTH

Engineer: Wallace Chan

Calc No..: S-006 Job.:11021

7158 S. FLSmidth Drive Project: Combined Mill Building (Ver 6)
Midvale, UT 84047-5559 Client: CC&V .

| View - Reaction forces(kip),Reaction moments(kip*ft), Cases: 8 (Snow)

Date : 19/03/12 Page: 1
File: Combined Mill Building (Ver 6).rtd Robot 2012 © AutoDesk
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7158 S. FLSmidth Drive
Midvale, UT 84047-5559

Engineer: Wallace Chan

Calc No..: S-006 Job.:11021

Project: Combined Mill Building (Ver 6)
Client: CC&V

| __View - Reaction forces(kip),Reaction moments(kip*ft), Cases: 9 (Wind X)

Cases: 9 {Wind X}

Date : 19/03/12
File: Combined Mill Building (Ver 6).rtd

Page : 1
Robot 2012 © AutoDesk
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Engineer: Wallace Chan

Calc No..: S-006 Job.:11021

7158 S. FLSmidth Drive Project: Combined Mill Building (Ver 6)
Midvale, UT 84047-5559 Client: CC&V '

| View - Reaction forces(kip),Reaction moments(kip*ft), Cases: 10 (Wind -X)

FZ=0.83
MR35
MZ=0.00

FY
FZeum
MXE1F05
0

Teklon
Pre1267

X .
Cases: 10 {Wind -X)
X
Date : 19/03/12 Page : 1
File: Combined Mill Building (Ver 6).rtd ) Robot 2012 © AutoDesk
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ES“]IDTH |

7158 S. FLSmidth Drive
Midvale, UT 84047-5559

Engineer: Wallace Chan ‘
Calc No..: S-006 Job.:11021 :

Project: Combined Mill Building (Ver 6)

Client: CC&V

| View - Reaction forces(kip),Reaction moments(kip*ft), Cases: 11 (Wind Y)

Cases: 11 (Wind Y)

Date : 19/03/12
File: Combined Mill Building (Ver 6).rtd

Page: 1
Robot 2012 © AutoDesk
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ESH’IIDTH

7158 S. FLSmidth Drive
Midvale, UT 84047-5559

X,

Engineer: Wallace Chan

Calc No..: $-006 Job.:11021

Project: Combined Mill Building (Ver 6)
Client: CC&V

‘|__View - Reaction forces(kip),Reaction moments(kip*ft), Cases: 12 :(Wind -Y)

Fzem
X

Date : 19/03/12
File: Combined Mill Building (Ver 6).rtd

Page : 1
Robot 2012 © AutoDesk
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@“\IDTH

7158 S. FLSmidth Drive
Midvale, UT 84047-5559

|___View - Reaction forces(kip),Reaction ts(kip*ft), C

13 (Sei

Engineer: Wallace Chan .
Calc No..: S-006 Job.:11021

Project: Combined Mill Building (Ver 6)

Client: CC&V

X) ’ » - —

Cases: 13 {Seismic X)

Date : 19/03/12
_File: Combined Mill Building (Ver 6).rtd

Page : 1
Robot 2012 © AutoDesk
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>MIDTH

Engineer: Wallace Chan ’
Calc No..: S-006 Job.:11021

7158 S. FLSmidth Drive Project: Combined Mill Building (Ver 6)

Midvale, UT 84047-5559 Client: CC&V

| View - Reaction forces(kip),Reaction moments(kip*ft), Cases: 14 (Seismic -X)

Cases: 14 {Saismic -X}

Date : 19/03/12 ‘ Page : 1
File: Combined Mill Building (Ver 6).rtd Robot 2012 © AutoDesk

C-015 Rev. 0/ Page 32 of 166




C-015 Rev. 0/ Page 33 of 166



Engineer: Wallace Chan

Calc No..: 'S-006 Job.:11021

7158 S. FLSmidth Drive " Project: Combined Mill Building (Ver 6)
Midvale, UT 84047-5559 Client: CC&V

|___View - Reaction forces(kip),Reaction moments(kip*ft), Cases: 15 (Seismic Y)

Cases: 15 {Seismic Y)

Date : 19/03/12 Page : 1
File: Combined Mill Building (Ver 6).rtd ; Robot 2012 © AutoDesk
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@m IDTH |
: Engineer: Wallace Chan

Calc No..: S-006 Job.:11021

7158 S. FLSmidth Drive Project: Combined Mill Building (Ver 6)
Midvale, UT 84047-5559 Client: CC&V
| View - Reaction forces(kip),Reaction ts(kip*ft), C 16 (Seismic -Y)
'\

| WZ=op

Cases: 16 (Seismic -Y)

X
Date : 19/03/12 Page: 1
File: Combined Mill Building (Ver 6).rtd Robot 2012 © AutoDesk
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Process Building Foundation Check - F-1 (Green)

Node 9 Node 11
Axial . M, ] M, Axial . M . M,
TPe gy | P ey | B Py Tyee | oy | PR g | B R
Dead 66.98 -0.01 0 0.86 0 Dead 31.05 0.01 0 0.04 0
Live 61.7 -0.01 0 0.09 0 Live 15.5 0.01 0 - 0.23 0
Snow 31.53 0 0 1.55 0 Snow 4.31 0 0 0.01 0
Wind X -18.2 0.01 0 9.34 0 Wind X -1.62 0.92 0 1.4 0
Wind Y -12.91 0.01 -0 -10 0 Wind Y -2.28 1.2 0 -0.32 0
Ex 0.13 0.04 0 0 0 Ex 0.01 0.05 0 0 0
Ey -0.2 0 0 -0.41 0 Ey - -0.04 0 0 -0.08 0
Node 10 Node 12
Axial . M B M, Axial . M, . M,
Type (ip) F (kip) (kip:"ft) F, (kip) (kip*Ft) Type (kip) F, (kip) (kip*ft) Fy (kip) (kip*ft)
Dead 61.71 0.01 0 0.38 0 Dead 39.74 0.31 0 0 -0
Live 114.76 0.01 0 0.47 0 Live 1.36 0.08 0 0.02 0
Snow 18.49 0 0 0.67 0 Snow 15.2 0.56 0 0 0
Wind X -13.17 0.01 0 10.47 0 Wind X 0.84 8.6 0 0.01 0
Wind Y -8.98 0 0 -9.7 0 WindY -18.2 10.5 0 -0.08 0
Ex 0.02 0.05 0 0.01 0 Ex 0.2 0.42 0 0 0
Ey -0.21 0 0 -0.39 0 Ey -0.22 0 0 -0.06 0
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Page 1 of 5

Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-1 Time 10:40:03 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

Filename: F-1 (long pedestal).mcs

DETAIL REPORT FOR F-1

PROJECT INFORMATION
Project Name: CC&V High Grade Mill
Project Number: 11021
Client: CC&V
Project Location Victor CO
Foundation Description FOUNDATION
DESIGN CODE ACI 318 - 2008 INPUT UNITS English OUTPUT UNITS English
CONCRETE PARAMETERS: REINFORCING STEEL PARAMETERS:
Compressive Strength (psi) 4000 Yield Strength (ksi) 60
Unit Weight (pcf) 150 Unit Weight (pcf) 490
Pier Concrete Cover - E-W Dir (in) 2 Modulus of Elasticity (ksi) 29000
Pier Concrete Cover - N-S Dir  (in) 2 Pier Min Rebar Spacing (in) 3
Footing Side Concrete Cover - E-W Dir (in) 3 Footing Min Rebar Spacing (in) 6
Footing Side Concrete Cover - N-S Dir  (in) 3 Footing Max Rebar Spacing (in) 18
Footing Top Concrete Cover (in) 2
Footing Bottom Concrete Cover - X Dir (in) 3
SOIL PARAMETERS: REBAR PARAMETERS:
Unit Weight (pcf) 120 Max Long Bar Size 10
Allowable Net Bearing Capacity (psf) 4000 Min Long Bar Size 7
Bearing Capacity Method Linear Soil Pressure Max Tie Bar Size 4
Soil Type Granular Min Tie Bar Size 3
Passive Pressure Coefficient Kp 3.69 Max Ftg Bar Size 18
Soil To Concrete Friction f 0.5 Temp & Shrinkage Steel Ratio 0.0018
Allowable Increase in Soil Pressure due to Short Term Loads (%)
Wind 33.33 Earthquake 33.33 Test 20
Erection Stability Ratio 1.5
Operation Stability Ratio 1.5
Test Stability Ratio 1.5
Safety Factor against Lateral Forces 1.5
MINIMUM FOUNDATION CRITERIA: BUOYANCY CRITERIA:
Depth of Footing Below Grade (ft) 4 Consider Buoyancy: No
Minimum Soil Cover (ft) 0 Consider soil for buoyancy: No
Grade Elevation (ft) 100 Water table below grade (ft) 0

APPLIED LOADS

P1

Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)

1 - Dead 64.37 -0.06 0.00 0.98 0.00
2 - Live 116.02 -0.02 0.00 0.69 0.00
3 - Snow 30.85 -0.03 0.00 1.77 0.00
4 - Wind X -14.97 0.40 0.00 8.63 0.00
5-WindY -11.86 0.14 0.00 -9.52 0.00
6 - Earthquake X 0.20 0.16 0.00 0.02 0.00
7 - Earthquake Y -0.16 0.00 0.00 -0.39 0.00

C-015 Rev. 0/ Page 57 of 166




Page 2 of 5

Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-1 Time 10:40:03 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-1 (long pedestal).mcs

DETAIL REPORT FOR F-1

UNFACTORED (ALLOWABLE) LOAD COMBINATIONS

P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 64.37 -0.06 0.00 0.98 0.00
2-Dead + Live 180.39 -0.08 0.00 1.67 0.00
3-Dead + Snow 95.22 -0.09 0.00 2.75 0.00
4 -Dead + 0.75Live + 0.75Snow 174.52 -0.10 0.00 2.83 0.00
5-Dead + Wind X 49.40 0.34 0.00 9.61 0.00
6-Dead + WindY 52.51 0.08 0.00 -8.54 0.00
7 -Dead + 0.7Earthquake X 64.51 0.05 0.00 0.99 0.00
8 - Dead + 0.7Earthquake Y 64.26 -0.06 0.00 0.71 0.00
9 -0.6Dead + Wind X 23.65 0.36 0.00 9.22 0.00
10 - 0.6Dead + Wind Y 26.76 0.10 0.00 -8.93 0.00
11 -0.6Dead + 0.7Earthquake X 38.76 0.08 0.00 0.60 0.00
12 -0.6Dead + 0.7Earthquake Y 38.51 -0.04 0.00 0.32 0.00
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft) |
1 -1.4Dead 90.12 -0.08 0.00 1.37 0.00 3
2-1.2Dead + 1.6Live + 0.5Snow 278.30 -0.12 0.00 3.17 0.00 |
3-1.2Dead + Live + 1.6Snow 24262 -0.14 0.00 4.70 0.00
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 184.74 0.53 0.00 16.56 0.00
5-1.2Dead + Live + 0.5Snow + 1.6WindY 189.71 0.12 0.00 -12.48 0.00
6 -1.2Dead + Live + 0.2Snow + Earthquake X 199.63 0.06 0.00 2.24 0.00
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 199.27 -0.10 0.00 1.83 0.00
8 -0.9Dead + 1.6Wind X 33.98 0.59 0.00 14.69 0.00
9-0.9Dead + 1.6WindY 38.96 0.17 0.00 -14.35 0.00
10 - 0.9Dead + Earthquake X 58.13 0.11 0.00 0.90 0.00
11-0.9Dead + Earthquake Y 57.77 -0.05 0.00 0.49 0.00
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/S Dir E/W Dir N/S axis E/W axis
(ksf) (ksf) (ft) (ft) (kip-ft) (kip-ft)
1 - Dead 1.39 4.48 0.12 0.01 0.96 15.68
2 -Dead + Live 2.62 448 0.11 0.01 1.28 26.72
3-Dead + Snow 1.87 4.48 0.27 0.01 1.44 44.00
4 -Dead + 0.75Live + 0.75Snow 2.67 4.48 0.19 0.01 1.56 45.20
5-Dead + Wind X 2.10 5.81 1.34 0.05 5.44 153.76
6-Dead + WindY 2.00 5.81 1.16 0.01 1.28 136.64
7 - Dead + 0.7Earthquake X 1.39 5.81 0.12 0.01 0.83 15.90
8 - Dead + 0.7Earthquake Y 1.36 5.81 0.09 0.01 0.96 11.31
9-0.6Dead + Wind X 1.62 5.81 2.35 0.09 5.82 147.49
10 - 0.6Dead + WindY 1.56 5.81 217 0.03 1.66 142.91
11 - 0.6Dead + 0.7Earthquake X 0.84 5.81 0.12 0.02 1.22 9.63
12 -0.6Dead + 0.7Earthquake Y 0.81 5.81 0.06 0.01 0.58 5.04
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-1 Time 10:40:03 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-1 (long pedestal).mcs
DETAIL REPORT FOR F-1
STABILITY RATIO / SLIDING SAFETY FACTOR
Load S.R. S.R. All Sliding Sliding All Remarks
Comb N/S Dir E/W Dir S.R. FS-N/S FS - EW FS
1 - Dead 41.30 100.00 1.50 93.20 100.00 1.50
2 -Dead + Live 45.95 100.00 1.50 89.43 100.00 1.50
3-Dead + Snow 18.23 100.00 1.50 38.82 100.00 1.50
4 - Dead + 0.75Live + 0.75Snow 26.51 100.00 1.50 51.83 100.00 1.50
5-Dead + Wind X 3.73 100.00 1.50 8.73 100.00 1.50
6-Dead + WindY 4.31 100.00 1.50 10.00 100.00 1.50
7 - Dead + 0.7Earthquake X 40.77 100.00 1.50 91.95 100.00 1.50
8 - Dead + 0.7Earthquake Y 57.20 100.00 1.50 100.00 100.00 1.50
9-0.6Dead + Wind X 2.13 53.87 1.50 6.29 100.00 1.50
10-0.6Dead + Wind Y 2.30 100.00 1.50 6.66 100.00 1.50
11 -0.6Dead + 0.7Earthquake X 40.42 100.00 1.50 100.00 100.00 1.50
12 -0.6Dead + 0.7Earthquake Y 76.99 100.00 1.50 100.00 100.00 1.50
FOOTING DESIGN INFORMATION
E-W Dim (ft) 10.00
N-S Dim  (ft) 10.00
Thickness (ft) 2.00
Top Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
11. 0.9Dead + Earthquake Y 10 7 12 0.6 0 0 E-W
8. 0.9Dead + 1.6Wind X 10 7 12 0.6 0.04 -2.86 N-S
Bottom Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
2. 1.2Dead + 1.6Live + 0.5Snow 10 7 12 0.6 0.52 23.54 E-W
4. 1.2Dead + Live + 0.5Snow + 1.6Wind X 10 7 12 0.6 0.52 19.71 N-S
PUNCHING SHEAR
P1
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
2. 1.2Dead + 1.6Live + 0.5Snow 241.78 60.45 189.74
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 712012012
Foundation Name F-1 Time 10:40:03 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-1 (long pedestal).mcs
DETAIL REPORT FOR F-1
MAXIMUM SHEAR - E-W DIRECTION
Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1-1.4Dead 2.33 25.29 10.54 94.87
2-1.2Dead + 1.6Live + 0.5Snow 2.33 68.67 28.61 94.87
3-1.2Dead + Live + 1.6Snow 2.33 60.38 25.16 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 7.67 -47.55 19.81 94.87
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 7.67 -48.00 20.00 94.87
6 -1.2Dead + Live + 0.2Snow + Earthquake X 7.67 -50.22 20.92 94.87
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 2.33 50.19 20.91 94.87
8 - 0.9Dead + 1.6Wind X 7.67 -11.58 4.83 94.87
9-0.9Dead + 1.6Wind Y 7.67 -12.03 5.01 94.87
10 - 0.9Dead + Earthquake X 7.67 -16.39 6.83 94.87
11 - 0.9Dead + Earthquake Y 2.33 16.22 6.76 94.87
MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1-1.4Dead 8.17 -21.73 9.05 94.87
2-1.2Dead + 1.6Live + 0.5Snow 8.17 -58.34 24.31 94.87
3-1.2Dead + Live + 1.6Snow 8.17 -54.01 22.50 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 8.17 -60.44 25.18 94.87
5-1.2Dead + Live + 0.5Snow + 1.6WindY 1.83 55.49 23.12 94.87
6 -1.2Dead + Live + 0.2Snow + Earthquake X 8.17 -42.59 17.75 94.87
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 8.17 -41.94 17.47 94.87
8 -0.9Dead + 1.6Wind X 8.17 -31.60 13.17 94.87
9-0.9Dead + 1.6WindY 1.83 31.18 12.99 94.87
10 - 0.9Dead + Earthquake X 8.17 -14.03 5.85 94.87
11 -0.9Dead + Earthquake Y 8.17 -13.38 5.57 94.87

E-W Dim (ft)

N-S Dim (ft)

Height above grade (ft)
E-W Offset (ft)

N-S Offset (ft)
Requested Reinft. Ratio
Provided Reinft. Ratio
Long Bar Size

Bars in E-W Dir

Bars in N-S Dir

Total Long Bars

Tie Bar Size

Total No. of Ties

Major Tie Spacing (in)

PIER/BASE PLATE DESIGN INFORMATION

P1
2.00
3.00

12.00
0.00
0.00

0.0050
0.0139

12

15
12
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Dimensional Solutions FOUNDATION3D Version  5.8.2 Date 712012012
Foundation Name F-1 Time 10:40:03 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-1 (long pedestal).mcs
DETAIL REPORT FOR F-1
PIER ULTIMATE LOAD CAPACITIES
P1
Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)

1-1.4Dead 107.76 1880.75 12.44 224.07 19.62 339.99
2-1.2Dead + 1.6Live + 0.5Snow 293.42 1880.75 37.40 239.54 47.18 31245
3-1.2Dead + Live + 1.6Snow 257.74 1783.19 32.22 215.37 69.48 481.44
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 199.86 820.49 24,22 99.42 241.73 992.44
5-1.2Dead + Live + 0.5Snow + 1.6WindY 204.83 1056.55 24.89 128.48 182.40 936.94
6 - 1.2Dead + Live + 0.2Snow + Earthquake X 214.75 1880.75 26.23 233.88 32.81 290.53
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 214.39 1880.75 26.18 232.94 31.40 289.14
8 -0.9Dead + 1.6Wind X 45.32 191.66 8.36 35.38 207.41 877.29
9-0.9Dead + 1.6WindY 50.30 225.66 5.65 25.44 202.83 908.76
10 - 0.9Dead + Earthquake X 69.47 1880.75 7.88 221.23 12.80 344.93
11-0.9Dead + Earthquake Y 69.11 1880.75 7.84 213.40 9.81 266.95

POSITOG EL. 12.00°

10#7@1200" o.c. (bot]
10#7@12.00" o.c (top)

10#7@12.00" o.c [bot
10 #7@12.00" oc. [top)

ELE¥ATION LOOKING NORTH

200

3.00 10.00

12#9bars
3 eain E-W Dir
@a" o,
5 eain M-S Dir

@7" oo,

SECT A-A

10.00

PLAN (1 REQD.)

(&ll dimensions in ft]

MATERIAL QUANTITIES

COMCRETE 105 [CY) GROUT 0.466 (CF)

FORMWORK 2200 (SF) AMCH  0.0([LE]

REINF.STEEL  1536.4 [LB)

EXCAVATION 498 [CY) ABOYEGRADE
FINISH 1600 [SF)

FOUNDATION PLAN & ELEY FOR

F-1
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5.8.2

Dimensional Solutions FOUNDATION3D Version Date 4/4/2012
Foundation Name 1 Time 10:10:07 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker

P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\

Filename: Exterior Footing H under 8.25ft.mcs
DETAIL REPORT FOR 1
APPLIED LOADS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 61.70 0.32 0.00 0.38 0.00
2 - Live 114.31 0.06 0.00 0.52 0.00
3 - Snow Load 18.48 0.56 0.00 0.67 0.00
4 - Wind 2.52 10.88 0.00 10.49 0.00
5 - Earthquake 0.21 0.40 0.00 0.40 0.00
UNFACTORED (ALLOWABLE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-Dead + Snow Load 80.18 0.88 0.00 1.05 0.00
2-Dead + Live 176.01 0.38 0.00 0.90 0.00
3-Dead + 0.75Live + 0.75Snow Load 161.29 0.79 0.00 1.27 0.00
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 163.18 8.95 0.00 9.14 0.00
5-Dead + Wind 64.22 11.20 0.00 10.87 0.00
6-0.6Dead + Wind 39.54 11.07 0.00 10.72 0.00
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 161.40 0.99 0.00 1.48 0.00
8 - Dead + 0.7Earthquake 61.85 0.60 0.00 0.66 0.00
9-0.6Dead + 0.7Earthquake 37.17 0.47 0.00 0.51 0.00
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - 1.4Dead 86.38 0.45 0.00 0.53 0.00
2-12Dead + 1.6Live + 0.5Snow Load 266.18 0.76 0.00 1.62 0.00
3-1.2Dead + Live + 1.6Snow Load 217.92 1.34 0.00 2.05 0.00
4 -1.2Dead + 1.6Snow Load + 0.8Wind 105.62 9.98 0.00 9.92 0.00
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 201.62 18.13 0.00 18.10 0.00
6 -0.9Dead + 1.6Wind 59.56 17.70 0.00 17.13 0.00
7 -1.2Dead + Live + 0.2Snow Load * Earthquake 192.26 0.96 0.00 1.51 0.00 .
8-0.9Dead + Earthquake 55.74 0.69 0.00 0.74 0.00
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 10:10:07 AM
Designed By: FLSmidth Salt Lake City Engineer Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Footing H under 8.25ft.mcs
DETAIL REPORT FOR 1
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max Al Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/S Dir E/W Dir N/S axis E/W axis
(ksf) (ksf) (ft) () (kip-ft) (Kip-ft)
1-Dead + Snow Load 1.23 5.48 0.08 0.07 10.78 12.86
2-Dead + Live 1.87 5.48 0.04 0.02 4.66 11.03
3-Dead + 0.75Live + 0.75Snow Load 1.80 5.48 0.06 0.04 9.62 15.59
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 2.50 5.48 0.45 0.44 109.58 111.96
5-Dead + Wind 1.98 5.48 0.89 0.92 137.20 133.16
6 - 0.6Dead + Wind 1.59 5.48 1.44 1.49 135.63 131.30
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 1.82 5.48 0.07 0.05 12.19 18.16
8- Dead + 0.7Earthquake 1.08 5.48 0.05 0.05 7.35 8.09
9-0.6Dead + 0.7Earthquake 0.66 5.48 0.07 0.07 5.78 6.22
STABILITY RATIO / SLIDING SAFETY FACTOR
Load SR S.R. Al Sliding Sliding All Remarks
Comb N/S Dir E/W Dir S.R. FS-N/S FS-EW FS
1-Dead + Snow Load 77.31 92.24 1.50 100.00 100.00 1.50
2-Dead + Live 100.00 100.00 1.50 100.00 100.00 1.50
3-Dead + 0.75Live + 0.75Snow Load 95.01 100.00 1.50 100.00 100.00 1.50
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 13.33 13.62 1.50 18.33 18.73 1.50
5-Dead + Wind 6.75 6.55 1.50 10.86 10.54 1.50
6 - 0.6Dead + Wind . 4.15 4.02 1.50 8.27 8.01 1.50
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 81.59 100.00 1.50 100.00 100.00 1.50
8 - Dead + 0.7Earthquake 100.00 100.00 1.50 100.00 100.00 1.50
9-0.6Dead + 0.7Earthquake 85.32 91.83 1.50 100.00 100.00 1.50
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 10:10:07 AM
{Designed By: FLSmidth Sait Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Footing H under 8.25ft.mcs
DETAIL REPORT FOR 1

FOOTING DESIGN INFORMATION

E-W Dim (ft) 12.00
N-S Dim (ft) 12.00
Thickness (ft) 2.00
Top Steel
Governing No of Bar Bar Area Area Moment Direction ;
Combination Bars Size Spac Prov Req
: (in) (sq in/ft) (sq in/ft) (kip ft/ft)
6. 0.9Dead + 1.6Wind 12 7 12 0.6 0.01 -0.9 E-wW
6. 0.9Dead + 1.6Wind 12 7 12 0.6 0.01 -0.76 N-S
Bottom Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 12 7 12 0.6 0.52 25.43 E-W |
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 12 7 12 0.6 0.52 20.8 N-S |
PUNCHING SHEAR
P1
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
2. 1.2Dead + 1.6Live + 0.5Snow Load 242.78 60.70 189.74

MAXIMUM SHEAR - E-W DIRECTION

Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
() (kips) (psi) (psi)
1 - 1.4Dead 8.67 -28.13 9.77 94.87
2-12Dead + 1.6Live + 0.5Snow Load 8.67 -77.95 27.07 94.87
3-1.2Dead + Live + 1.6Snow Load 8.67 -65.25 22.66 94.87
4-1.2Dead + 1.6Snow Load + 0.8Wind 8.67 -44.68 15.52 94.87
5-1.2Dead + Live + 0.5Snow Lead + 1.6Wind 8.67 -81.36 28.25 94.87
6-0.9Dead + 1.6Wind 8.67 -40.60 14.10 94.87
7-1.2Dead + Live + 0.2Snow Load + Earthquake 8.67 -57.65 20.02 94.87
8-0.9Dead + Earthquake . 8.67 -18.64 6.47 94.87
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Dimensional Solutions FOUNDATION3D
Foundation Name 1

Designed By:

FLSmidth Sait Lake City

Version

Engineer

582

WChan

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\

Date
Time
Checker

4/4/2012
10:10:07 AM

Filename: Exterior Footing H under 8.25ft.mcs
DETAIL REPORT FOR 1
MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
() (kips) (psi) (psi)
1 - 1.4Dead 9.17 -24.03 8.35 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 9.17 -67.25 23.35 94.87
3-1.2Dead + Live + 1.6Snow Load 9.17 -56.33 19.56 94.87
4 -12Dead + 1.6Snow Load + 0.8Wind 9.17 -38.51 13.37 94.87
5-12Dead + Live + 0.5Snow Load + 1.6Wind 9.17 -70.21 24.38 94.87
6 - 0.9Dead + 1.6Wind 9.17 -34.94 12.13. 94.87
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 9.17 -49.68 17.25 94.87
8 -0.9Dead + Earthquake 9.17 -15.94 5.54 94.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 10:10:07 AM
Designed By: FLSmidth Salt Lake City Engineer Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Footing H under 8.25ft.mcs
DETAIL REPORT FOR 1
PIER/BASE PLATE DESIGN INFORMATION
P1
E-W Dim (ft) 2.00
N-S Dim (ft) 3.00
Height above grade (ft) 8.25
E-W Offset (ft) 0.00
N-S Offset (ft) 0.00
Requested Reinft. Ratio. 0.0018
Provided Reinft. Ratio 0.0051
Long Bar Size 6
Bars in E-W Dir 3
Bars in N-S Dir 4
Total Long Bars 10
Tie Bar Size 4
Total No. of Ties 11
Major Tie Spacing (in) 12
PIER ULTIMATE LOAD CAPACITIES
P1
Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)
1-1.4Dead 99.29 1657.59 11.19 200.62 14.05 243.92
2 -1.2Dead + 1.6Live + 0.5Snow Load 277.25 1657.59 32.79 210.17 40.06 245.51
3-1.2Dead + Live + 1.6Snow Load 228.99 1657.59 26.72 207.55 32.90 . 245.09
4 -1.2Dead + 1.6Snow Load + 0.8Wind 116.69 383.54 105.35 346.13 102.99 338.46
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 212.69 371.82 196.31 342.99 189.97 332.02
6-0.9Dead + 1.6Wind 67.86 84.79 184.40 230.41 176.83 220.95
7-1.2Dead + Live + 0.2Snow Load + Earthquake 203.33 1657.59 23.56 206.17 29.12 244.86
8- 0.9Dead + Earthquake 64.04 1657.59 7.16 199.13 9.03 243.54
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Dimensional Solutions FOUNDATION3D Version 582 Date 4/4/2012
Foundation Name 1 Time 10:13:19 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Footing H under 8.25ft (uplift).mcs
DETAIL REPORT FOR 1
APPLIED LOADS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 31.05 0.00 0.00 -0.28 0.00
2 - Live -0.04 0.00 0.00 -0.38 0.00
3 - Snow Load 4.31 0.00 0.00 -0.52 0.00
4 - Wind -21.87 -9.98 0.00 -11.68 0.00
5 - Earthquake -0.21 -0.41 0.00 -0.40 0.00
UNFACTORED (ALLOWABLE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-Dead + Snow Load 35.36 0.00 0.00 -0.80° 0.00
2-Dead + Live 31.01 0.00 0.00 -0.66 0.00
3-Dead + 0.75Live + 0.75Snow Load 34.25 0.00 0.00 -0.96 0.00
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 17.85 -7.49 0.00 -9.72 0.00
5-Dead + Wind 9.18 -9.98 0.00 -11.96 0.00
6 - 0.6Dead + Wind -3.24 -9.98 0.00 -11.85 0.00
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 34.14 -0.22 0.00 -1.17 0.00
8- Dead + 0.7Earthquake 30.90 -0.29 0.00 -0.56 0.00
9-0.6Dead + 0.7Earthquake 18.48 -0.29 0.00 -0.45 0.00
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - 1.4Dead 43.47 0.00 0.00 -0.39 0.00
2-1.2Dead + 1.6Live + 0.5Snow Load 39.35 0.00 0.00 -1.20 0.00
3-1.2Dead + Live + 1.6Snow Load 44.12 0.00 0.00 -1.55 0.00
4 -1.2Dead + 1.6Snow Load + 0.8Wind 26.66 -7.98 0.00 -10.51 0.00
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 4.38 -15.97 0.00 -19.66 0.00
6-0.9D0ead + 1.6Wind -7.05 -15.97 0.00 -18.94 0.00
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 37.87 -0.41 0.00 -1.22 0.00
8-0.9Dead + Earthquake 27.74 -0.41 0.00 -0.65 0.00
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 - Time 10:13:19 AM
Designed By: FLSmidth Salt Lake City Engineer Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Footing H under 8.25ft (uplift).mcs )
DETAIL REPORT FOR 1
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/S Dir E/W Dir N/S axis E/W axis
(ksf) (ksf) (ft) (ft) (kip-ft) (kip-ft)
1-Dead + Snow Load 0.87 5.48 0.08 0.00 0.00 9.80
2-Dead + Live 0.84 5.48 0.07 0.00 0.00 8.09
3-Dead + 0.75Live + 0.75Snow Load 0.87 5.48 0.10 0.00 0.00 11.70
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 1.45 5.48 1.15 0.89 91.69 119.01
5-Dead + Wind 1.61 5.48 1.55 1.29 122.26 146.51
6- 0.6Dead + Wind 1.75 5.48 3.02 2.54 122.26 145.14
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 0.89 5.48 0.12 0.02 2.64 14.27
8- Dead + 0.7Earthquake 0.84 548 0.06 0.03 3.52 6.86
9-0.6Dead + 0.7Earthquake 0.52 5.48 0.08 0.05 3.52 5.49
STABILITY RATIO / SLIDING SAFETY FACTOR
Load S.R. S.R. All Sliding Sliding All Remarks
Comb N/S Dir E/W Dir SR. FS - N/S FS - E/W FS
1-Dead + Snow Load 74.02 100.00 1.50 100.00 100.00 1.50
2-Dead + Live 86.50 100.00 1.50 100.00 100.00 1.50
3-Dead + 0.75Live + 0.75Snow Load 61.44 100.00 1.50 100.00 100.00 1.50
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 5.21 6.77 1.50 9.77 12.68 1.50
5-Dead + Wind 3.88 4.65 1.50 7.57 9.07 1.50
6 - 0.6Dead + Wind 1.87 217 1.50 5.68 6.74 1.50
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 50.32 100.00 1.50 88.45 100.00 1.50
8- Dead + 0.7Earthquake 100.00 100.00 1.50 100.00 100.00 1.50
9 - 0.6Dead + 0.7Earthquake 76.32 100.00 1.50 100.00 100.00 1.50
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Dimensional Solutions FOUNDATION3D Version 582 Date 4/4/2012
Foundation Name 1 Time 10:13:19 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Footing H under 8.25ft (uplift).mcs
DETAIL REPORT FOR 1
FOOTING DESIGN INFORMATION
E-W Dim  (ft) 12.00
N-S Dim (ft) ’ 12.00
Thickness (ft) ’ 2.00
Top Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sqinfit) (sq infft) (kip ft/ft)
6. 0.9Dead + 1.6Wind 12 7 12 0.6 0.08 -5.59 E-W
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 12 7 12 0.6 0.07 -5.2 N-S
Bottom Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq infft) (kip ft/ft)
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 12 7 12 0.6 0.52 7.47 E-W
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 12 7 12 0.6 0.52 7.48 N-S
PUNCHING SHEAR
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
1. 1.4Dead 47.91 11.98 189.74
MAXIMUM SHEAR - E-W DIRECTION
Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1-1.4Dead 333 15.66 5.44 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 3.33 14.01 4.86 94.87
3-1.2Dead + Live + 1.6Snow Load 3.33 15.33 5.32 94.87
4 -12Dead + 1.6Snow Load + 0.8Wind 333 20.29 7.05 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 3.33 23.91 8.30 94.87
6 -0.9Dead + 1.6Wind 3.33 21.03 7.30 94‘87/
7-1.2Dead + Live + 0.2Snow Load + Earthquake 3.33 14.10 4.90 94.87
8-0.9Dead + Earthquake 3.33 10.51 3.65 94.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 10:13:19 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\

Filename: Exterior Footing H under 8.25ft (uplift).mcs
DETAIL REPORT FOR 1
MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem

Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1 - 1.4Dead 2.83 13.75 4.77 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 2.83 13.24 4.60 94.87
3-1.2Dead + Live + 1.6Snow Load 2.83 14.74 5.12 94.87
4 -1.2Dead + 1.6Snow Load + 0.8Wind 2.83 20.52 713 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 2.83 25.51 8.86 94.87
6-0.9Dead + 1.6Wind 2.83 24.36 8.46 94.87
7 - 1.2Dead + Live + 0.2Snow Load + Earthquake 2.83 12.90 4.48 94.87
8-0.9Dead + Earthquake 2.83 9.23 3.21 94.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2
Foundation Name 1 10:13:19 AM
Designed By: FLSmidth Salt Lake City Engineer Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Footing H under 8.25ft (uplift).mcs
DETAIL REPORT FOR 1
PIER/BASE PLATE DESIGN INFORMATION
P1
E-W Dim (ft) 2.00
N-S Dim  (ft) 3.00
Height above grade (ft) 8.25
E-W Offset (ft) 0.00
N-S Offset (ft) 0.00
Requested Reinft. Ratio 0.0018
Provided Reinft. Ratio 0.0051
Long Bar Size 6
Bars in E-W Dir 3
Bars in N-S Dir 4
Total Long Bars 10
Tie Bar Size 4
Total No. of Ties 1
Major Tie Spacing (in) 12
PIER ULTIMATE LOAD CAPACITIES
P1
Load Axial Axial Mom N-8 Mom N-8 Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip t) (kip ft) (kip ft) (kip ft)
1 - 1.4Dead 56.38 1657.59 6.28 198.39 7.94 243.54
2-1.2Dead + 1.6Live + 0.5Snow Load 50.42 1632.60 5.61 181.03 12.40 404.26
3-1.2Dead + Live + 1.6Snow Load 55.19 1577.80 6.15 171.88 15.96 461.40
4-1.2Dead + 1.6Snow Load + 0.8Wind 37.73 100.01 82.52 218.71 108.15 286.66
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 15.45 16.39 164.09 173.99 201.78 213.96
6-0.9Dead + 1.6Wind 1.26 1.27 163.67 182.13 194.14 215.08
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 48.94 1619.71 5.44 179.87 12.57 417.37
8-0.9Dead + Earthquake 36.04 1657.59 4.24 199.95 6.71 314.19
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Page 1 of 9
Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/4/2012
Foundation Name F-4 {Pink) Time 12:47:55 PM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (Ln P review2).mcs
DETAIL REPORT FOR F-4 (Pink)
PROJECT INFORMATION
Project Name: CC&V High Grade Mill
Project Number: 11021
Client: CC&Vv
Project Location Victor CO
Foundation Description FOUNDATION
DESIGN CODE ACI 318 - 2008 INPUT UNITS English QUTPUT UNITS English
CONCRETE PARAMETERS: REINFORCING STEEL PARAMETERS: -
Compressive Strength (psi) 4000 Yield Strength (ksi) 60
Unit Weight (pcf) 150 Unit Weight (pcf) : 490
Pier Concrete Cover - E-W Dir (in) 2 Modulus of Elasticity (ksi) 29000
Pier Concrete Cover - N-S Dir (in) 2 Pier Min Rebar Spacing (in) 3
Footing Side Concrete Cover - E-W Dir (in) 3 Footing Min Rebar Spacing (in) 6
Footing Side Concrete Cover - N-S Dir  (in) 3 Footing Max Rebar Spacing (in) 18
Footing Top Concrete Cover (in) 2
Footing Bottom Concrete Cover - X Dir (in) 3
SOIL PARAMETERS: REBAR PARAMETERS:
Unit Weight (pcf) 120 Max Long Bar Size 10
Allowable Net Bearing Capacity (psf) . 4000 Min Long Bar Size 7
Bearing Capacity Method Linear Soil Pressure Max Tie Bar Size 4
Soil Type Granular Min Tie Bar Size 3
Passive Pressure Coefficient Kp 3.69 Max Ftg Bar Size 18
Soil To Concrete Friction f 0.5 Temp & Shrinkage Steel Ratio 0.0018
Allowable Increase in Soil Pressure due to Short Term Loads (%)
Wind 33.33 Earthquake 33.33 Test 20
Erection Stability Ratio 1.5
Operation Stability Ratio 1.5
Test Stability Ratio 15
Safety Factor against Lateral Forces 1.5
MINIMUM FOUNDATION CRITERIA: BUOYANCY CRITERIA:
Depth of Footing Below Grade (ft) 6 Consider Buoyancy: No
Minimum Soil Cover (ft) 0 Consider soil for buoyancy: No
Grade Elevation (ft) 100 Water table below grade (ft) 0
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Page 2 of 9
Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/4/2012
Foundation Name F-4 (Pink) Time 12:47:55 PM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (Ln P review2).mcs
DETAIL REPORT FOR F-4 (Pink)
APPLIED LOADS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 4423 1.03 ’ 0.00 -0.37 0.00
2 - Live 67.61 7.33 0.00 -0.05 0.00
3 - Snow 14.33 -0.05 0.00 -0.68 0.00
4 - Wind X -20.23 -3.91 0.00 10.55 0.00
5-wind Y 217.70 29.91 0.00 -10.90 0.00
6 - Earthquake X 0.52 -0.14 0.00 0.58 0.00
7 - Earthquake Y 47.02 6.15 0.00 0.02 0.00
P2
Load Axial Shear E-W Mom N-S Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 46.57 -2.96 0.00 -0.31 0.00
2 - Live -67.69 719 0.00 -0.12 0.00
3 - Snow 19.14 -1.59 0.00 -0.56 0.00
4 - Wind X 19.48 -3.30 0.00 10.08 0.00
5-Wind Y -260.77 31.21 0.00 -10.68 0.00
6 - Earthquake X -0.79 -0.13 0.00 0.54 0.00
7 - Earthquake Y -48.77 6.14 0.00 -0.02 0.00
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Page 3 of 9
Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/4/2012
Foundation Name F-4 (Pink) Time 12:47:55 PM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (Ln P review2).mcs

DETAIL REPORT FOR F-4 (Pink)

UNFACTORED (ALLOWABLE) LOAD COMBINATIONS

P1

Load Axial Shear E-W Mom N-S Shear N-S Mom E-W

Comb (kips) (kips) (kip ft) (kips) (kip ft)

1 - Dead 44.23 1.03 0.00 -0.37 0.00
2 - Dead + Live 111.84 8.36 0.00 -0.42 0.00
3-Dead + Snow 58.56 0.98 0.00 -1.05 0.00
4 -Dead + 0.75Live + 0.75Snow 105.69 6.49 0.00 -0.92 0.00
5-Dead + Wind X 24.00 -2.88 0.00 10.18 0.00
6 - Dead + WindY 261.93 30.94 0.00 -11.27 0.00
7 - Dead + 0.7Earthquake X 44.59 0.93 0.00 0.04 0.00
8 - Dead + 0.7Earthquake Y 7714 5.34 0.00 -0.36 0.00
9 -0.6Dead + Wind X 6.31 -3.29 0.00 10.33 0.00
10 - 0.6Dead + Wind Y 244 .24 30.53 0.00 -11.12 0.00
11 -0.75Dead + 0.7Earthquake X 33.54 0.67 0.00 0.13 0.00
12 -0.75Dead + 0.7Earthquake Y 66.09 5.08 0.00 -0.26 0.00

P2

Load Axial Shear E-W Mom N-S Shear N-S Mom E-W

Comb (kips) (kips) (kip ft) (Kips) (kip ft)

1 - Dead 46.57 -2.96 0.00 -0.31 0.00
2 -Dead + Live -21.12 4.23 0.00 -0.43 0.00
3-Dead + Snow 65.71 -4.55 0.00 -0.87 0.00
4 -Dead + 0.75Live + 0.75Snow 10.16 1.24 0.00 -0.82 0.00
5-Dead + Wind X 66.05 -6.26 0.00 9.77 0.00
6-Dead + Wind Y -214.20 28.25 0.00 -10.99 0.00
7 - Dead + 0.7Earthquake X 46.02 -3.05 0.00 0.07 0.00
8 - Dead + 0.7Earthquake Y 12.43 1.34 0.00 -0.32 0.00
9-0.6Dead + Wind X 47 .42 -5.08 0.00 9.89 0.00
10-0.6Dead + Wind Y -232.83 29.43 0.00 -10.87 0.00
11-0.75Dead + 0.7Earthquake X 34.37 -2.31 0.00 0.15 0.00
12-0.75Dead + 0.7Earthquake Y 0.79 2.08 0.00 -0.25 0.00
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Page 4 of 9
Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/4/2012
Foundation Name F-4 (Pink) Time 12:47:55 PM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (Ln P review2).mcs
DETAIL REPORT FOR F-4 (Pink)
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-1.4Dead 61.92 1.44 0.00 -0.52 0.00
2 -1.2Dead + 1.6Live + 0.5Snow 168.42 12.94 0.00 -0.86 0.00
3-1.2Dead + Live + 1.6Snow 143.61 8.49 0.00 -1.58 0.00
4-1.2Dead + Live + 0.5Snow + 1.6Wind X 95.48 2.29 0.00 16.05 0.00
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 476.17 56.40 0.00 -18.27 0.00
6-1.2Dead + Live + 0.2Snow + Earthquake X 124.07 8.42 0.00 -0.05 0.00
7-1.2Dead + Live + 0.2Snow + Earthquake Y 170.57 14.71 0.00 -0.61 0.00
8 -0.9Dead + 1.6Wind X 7.44 -5.33 0.00 16.55 0.00
9-0.9Dead + 1.6WindY 388.13 48.78 0.00 -17.77 0.00
10 - 0.9Dead + Earthquake X 40.33 0.79 0.00 0.25 0.00
11 - 0.9Dead + Earthquake Y 86.83 7.08 0.00 -0.31 0.00
P2
Load Axial Shear E-W Mom N-S Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-1.4Dead 65.20 -4.14 0.00 -0.43 0.00
2-1.2Dead + 1.6Live + 0.5Snow -42.85 7.16 0.00 -0.84 0.00
3-1.2Dead + Live + 1.6Snow 18.82 1.09 0.00 -1.39 0.00
4-1.2Dead + Live + 0.5Snow + 1.6Wind X 28.93 -2.44 0.00 15.36 0.00
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y -419.47 52.78 0.00 -17.86 0.00
6-1.2Dead + Live + 0.2Snow + Earthquake X -8.77 3.19 0.00 -0.06 0.00
7 -1.2Dead + Live + 0.2Snow + Earthquake Y -56.75 9.46 0.00 -0.62 0.00
8 -0.9Dead + 1.6Wind X 73.08 -7.94 0.00 15.85 0.00
9-0.9Dead + 1.6WindY -375.32 47.27 0.00 -17.37 0.00
10-0.9Dead + Earthquake X 41.12 -2.79 0.00 0.26 0.00
11 -0.9Dead + Earthquake Y -6.86 3.48 0.00 -0.30 0.00
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Page 5 of 9
Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/4/2012
Foundation Name F-4 (Pink) Time 12:47:55 PM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker -
. P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (Ln P review2).mcs
DETAIL REPORT FOR F-4 (Pink)
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/S Dir E/W Dir N/S axis E/W axis
(ksf) (ksf) () (ft) (kip-ft) (kip-ft)
1- Dead 0.97 4.72 0.01 0.01 6.03 6.12
2-Dead +- Live 1.32 472 0.01 217 1216.29 7.65
3-Dead + Snow 1.05 4.72 0.03 0.07 39.37 17.28
4 -Dead + 0.75Live + 0.75Snow - 1.28 4.72 0.03 1.51 885.71 15.64
5-Dead + Wind X 1.19 6.05 0.32 0.61 338.24 179.55
6-Dead + WindY 2.36 6.05 0.39 8.18 4228.59 200.34
7 - Dead + 0.7Earthquake X 0.97 6.05 0.00 0.01 4.84 0.94
8 - Dead + 0.7Earthquake Y 1.14 6.05 0.01 1.05 587.07 6.12
9-0.6Dead + Wind X 0.80 6.05 0.54 1.00 335.83 182.00
10 - 0.6Dead + Wind Y 3.89 6.05 0.68 14.45 4231.00 197.89
11-0.75Dead + 0.7Earthquake X 0.73 6.05 0.01 0.02 6.35 2.47
12-0.75Dead + 0.7Earthquake Y 0.90 6.05 0.01 1.41 588.58 4.59
STABILITY RATIO / SLIDING SAFETY FACTOR
Load S.R. SR All Sliding Sliding All Remarks
Comb N/S Dir E/W Dir S.R. FS-N/S FS - EW FS
1 - Dead 100.00 100.00 1.50 100.00 100.00 1.50
2-Dead + Live 26.31 41.00 1.50 100.00 28.91 1.50
3-Dead + Snow 100.00 100.00 1.50 100.00 100.00 1.50
4 - Dead + 0.75Live + 0.75Snow 100.00 100.00 1.50 100.00 48.71 1.50
5-Dead + Wind X 24.91 100.00 1.50 23.50 39.79 1.50
6-Dead + Wind Y 3.06 7.02 1.50 20.11 5.79 1.50
7 - Dead + 0.7Earthquake X 100.00 100.00 1.50 100.00 100.00 1.50
8 - Dead + 0.7Earthquake Y 100.00 100.00 1.50 100.00 54.46 1.50
9-0.6Dead + Wind X 14.73 85.56 1.50 17.65 30.08 1.50
10-0.6Dead + Wind Y 2.04 4.96 1.50 15.27 3.84 1.50
11-0.75Dead + 0.7Earthquake X 100.00 100.00 1.50 100.00 100.00 1.50
12-0.75Dead + 0.7Earthquake Y 100.00 100.00 1.50 100.00 41.01 1.50
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Page 7 of 9
Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/4/2012
Foundation Name F-4 (Pink) Time 12:47:55 PM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

Filename: F-4 (Ln P review2).mcs
DETAIL REPORT FOR F-4 (Pink)
MAXIMUM SHEAR - E-W DIRECTION

Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
() (Kips) (psi) (psi)
1-1.4Dead 24.58 29.88 5.99 94.87
2-1.2Dead + 1.6Live + 0.5Snow 11.42 -63.15 12.65 94.87
3-1.2Dead + Live + 1.6Snow 11.42 -54.45 10.91 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 11.42 -36.24 7.26 94.87
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 4.58 245.42 49.16 94.87
6-1.2Dead + Live + 0.2Snow + Earthquake X 11.42 -47.61 9.54 94.87
7-1.2Dead + Live + 0.2Snow + Earthquake Y 11.42 -64.56 12.93 94.87
8-0.9Dead + 1.6Wind X 24.58 31.37 6.29 94.87
9-0.9Dead + 1.6WindY 4.58 323.11 64.73 94.87
10 - 0.9Dead + Earthquake X 24.58 18.50 3.7 94.87
11-0.9Dead + Earthquake Y 11.42 -34.29 6.87 94.87

MAXIMUM SHEAR - N-S DIRECTION

Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
® (Kips) (psi) (psi)
1-1.4Dead 1217 -37.00 3.29 94.87
2-1.2Dead + 1.6Live + 0.5Snow 3.83 36.74 3.27 94.87
3-1.2Dead + Live + 1.6Snow 3.83 46.35 4.13 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 12.17 -54.72 487 94.87
5-1.2Dead + Live + 0.5Snow + 1.6WindY 3.83 41.41 3.69 94.87
6-1.2Dead + Live + 0.2Snow + Earthquake X 3.83 33.30 297 94.87
7-1.2Dead + Live + 0.2Snow + Earthquake Y 3.83 33.64 3.00 94.87
8-0.9Dead + 1.6Wind X 12.17 -43.42 3.87 94.87
9-0.9Dead + 1.6WindY 3.83 28.88 2.57 94.87
10 - 0.9Dead + Earthquake X 12.17 -23.72 2.1 94.87
11-0.9Dead + Earthquake Y 3.83 23.74 211 94.87
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Dimensional Solutions FOUNDATION3D Version 58.2 Date 6/4/2012
Foundation Name F-4 (Pink) Time 12:47:55 PM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (Ln P review2).mcs

DETAIL REPORT FOR F-4 (Pink)

PIER/BASE PLATE DESIGN INFORMATION

P1 P2
E-W Dim (ft) 2.50 2.50
N-S Dim (ft) 4.00 4.00
Height above grade (ft) 3.00 3.00
E-W Offset (ft) -10.00 10.00
N-S Offset (ft) 0.00 0.00
Requested Reinft. Ratio 0.0050 0.0050
Provided Reinft. Ratio 0.0097 0.0097
Long Bar Size 9 9
Bars in E-W Dir 4 4
Bars in N-S Dir 5 5
Total Long Bars 14 14
Tie Bar Size 4 4
Total No. of Ties 7 7
Major Tie Spacing (in) 12 12

PIER ULTIMATE LOAD CAPACITIES

P1

Load Axial Axiat Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)
1-1.4Dead 75.57 2957.98 9.45 419.36 12.85 533.26
2-1.2Dead + 1.6Live + 0.5Snow 180.12 2288.60 84.10 1064.54 30.62 389.00
3-1.2Dead + Live + 1.6Snow 155.31 2562.31 55.16 906.95 26.40 439.67
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 107.18 1947.40 14.85 269.96 104.30 1887.70
5-1.2Dead + Live + 0.5Snow + 1.6WindY 487.87 1665.02 366.58 1243.49 118.78 405.92
6-1.2Dead + Live + 0.2Snow + Earthquake X 135.77 2443.68 54.70 980.36 23.08 418.62
7-1.2Dead + Live + 0.2Snow + Earthquake Y 182.27 2155.04 95.59 1125.63 30.99 366.59
8-0.9Dead + 1.6Wind X 16.21 195.77 34.64 418.28 107.56 1298.80
9-0.9Dead + 1.6WindY 396.90 1565.38 317.09 1242.52 115.52 455.44
10 - 0.9Dead + Earthquake X 49.10 2957.98 6.14 419.36 8.35 533.26
11-0.9Dead + Earthquake Y 95.60 2255.06 46.00 1080.75 16.25 383.43

P2

Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(idps) (Kips) (kip ft) (kip ) (kip ft) (kip ft)
1 - 1.4Dead 78.85 2582.00 26.94 881.20 13.40 440.53
2-1.2Dead + 1.6Live + 0.5Snow -31.15 -322.03 46.52 482.70 5.49 57.47
3-1.2Dead + Live + 1.6Snow 30.52 2746.65 7.1 646.26 9.02 804.05
4-1.2Dead + Live + 0.5Snow + 1.6Wind X 40.63 729.71 15.84 284.18 99.81 1794.81
5-1.2Dead + Live + 0.5Snow + 1.6WindY -407.77 -433.26 343.06 364.59 116.09 124.37
6-1.2Dead + Live + 0.2Snow + Earthquake X 293 2.96 20.74 811.35 0.50 19.45
7-1.2Dead + Live + 0.2Snow + Earthquake Y -45.05 -339.36 61.49 464.62 -7.66 -58.43
8 -0.9Dead + 1.6Wind X 81.86 1173.04 51.64 740.02 103.02 1476.28
9-0.9Dead + 1.6WindY -366.54 -433.73 307.27 363.72 112.89 134.58
10 - 0.9Dead + Earthquake X 49.90 2520.49 18.16 915.93 8.48 429.13
11-0.9Dead + Earthquake Y 1.92 1.94 22.59 810.76 1.94 69.71

C-015 Rev. 0/ Page 87 of 166



C-015 Rev. 0/ Page 88 of 166



C-015 Rev. 0/ Page 89 of 166



Page 1 of 7

Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-4 (Pink) Time 10:46:00 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

Filename: F-4.mcs

DETAIL REPORT FOR F-4 (Pink)

PROJECT INFORMATION
Project Name: CC&V High Grade Mill
Project Number: 11021
Client: CC&vV
Project Location Victor CO
Foundation Description FOUNDATION
DESIGN CODE ACI 318 - 2008 INPUT UNITS English OUTPUT UNITS English
CONCRETE PARAMETERS: REINFORCING STEEL PARAMETERS:
Compressive Strength (psi) 4000 Yield Strength (ksi) 60
Unit Weight (pcf) 150 Unit Weight (pcf) 490
Pier Concrete Cover - E-W Dir (in) 2 Modulus of Elasticity (ksi) 29000
Pier Concrete Cover - N-S Dir  (in) 2 Pier Min Rebar Spacing (in) 3
Footing Side Concrete Cover - E-W Dir (in) 3 Footing Min Rebar Spacing (in) 6
Footing Side Concrete Cover - N-S Dir  (in) 3 Footing Max Rebar Spacing (in) 18
Footing Top Concrete Cover (in) 2
Footing Bottom Concrete Cover - X Dir (in) 3
SOIL PARAMETERS: REBAR PARAMETERS:
Unit Weight (pcf) 120 Max Long Bar Size 10
Allowable Net Bearing Capacity (psf) 4000 Min Long Bar Size 7
Bearing Capacity Method Linear Soil Pressure Max Tie Bar Size 4
Soil Type Granular Min Tie Bar Size 3
Passive Pressure Coefficient Kp 3.69 Max Ftg Bar Size 18
Soil To Concrete Friction f 0.5 Temp & Shrinkage Steel Ratio 0.0018
Allowable Increase in Soil Pressure due to Short Term Loads (%)
Wind 33.33 Earthquake 33.33 Test 20
Erection Stability Ratio 15
Operation Stability Ratio 1.5
Test Stability Ratio 1.5
Safety Factor against Lateral Forces 1.5
MINIMUM FOUNDATION CRITERIA: BUOYANCY CRITERIA:
Depth of Footing Below Grade (ft) 6 Consider Buoyancy: No
Minimum Soil Cover (ft) 0 Consider soil for buoyancy: No
Grade Elevation (ft) 100 Water table below grade (ft) 0
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-4 (Pink) Time 10:46:00 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4.mcs
DETAIL REPORT FOR F-4 (Pink)
APPLIED LOADS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 34.61 -2.29 0.00 -0.30 0.00
2 - Live 64.54 -9.26 0.00 -0.01 0.00
3 - Snow 31.87 -1.45 0.00 -0.54 0.00
4 - Wind X -26.39 2.06 0.00 1.34 0.00
5-Wind Y -216.68 -20.00 0.00 -0.96 0.00
6 - Earthquake X 1.69 0.21 0.00 0.41 0.00
7 - Earthquake Y -52.21 9.14 0.00 -0.04 0.00
P2
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 41.10 1.58 0.00 -0.38 0.00
2 - Live -60.60 8.85 0.00 -0.08 0.00
3 - Snow 46.50 243 0.00 -0.68 0.00
4 - Wind X 6.86 -0.25 0.00 -1.13 0.00
5-WindY 177.11 -29.82 0.00 -0.84 0.00
6 - Earthquake X 2.50 0.12 0.00 0.44 0.00
7 - Earthquake Y 51.05 8.81 0.00 -0.02 0.00
UNFACTORED (ALLOWABLE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 34.61 -2.29 0.00 -0.30 0.00
2 -Dead + Live 99.15 -11.55 0.00 -0.31 0.00
3 -Dead + Snow 66.48 -3.74 0.00 -0.84 0.00
4 - Dead + 0.75Live + 0.75Snow 106.92 -10.32 0.00 -0.71 0.00
5-Dead + Wind X 8.22 -0.23 0.00 1.04 0.00
6-Dead + WindY -182.07 -22.29 0.00 -1.26 0.00
7 - Dead + 0.7Earthquake X 35.79 -2.14 0.00 -0.01 0.00
8 - Dead + 0.7Earthquake Y -1.94 4.1 0.00 -0.33 0.00
9 -0.6Dead + Wind X -5.62 0.69 0.00 1.16 0.00
10 - 0.6Dead + WindY -195.91 -21.37 0.00 -1.14 0.00
11-0.75Dead + 0.7Earthquake X 27.14 -1.57 0.00 0.06 0.00
12 -0.75Dead + 0.7Earthquake Y -10.59 4.68 0.00 -0.25 0.00
P2
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 41.10 1.58 0.00 -0.38 0.00
2 -Dead + Live -19.50 10.43 0.00 -0.46 0.00
3 -Dead + Snow 87.60 4.01 0.00 -1.06 0.00
4 - Dead + 0.75Live + 0.75Snow 30.53 10.04 0.00 -0.95 0.00
5-Dead + Wind X 47.96 1.33 0.00 -1.51 0.00
6 -Dead + WindY 218.21 -28.24 0.00 -1.22 0.00
7 -Dead + 0.7Earthquake X 42.85 1.66 0.00 -0.07 0.00
8 -Dead + 0.7Earthquake Y 76.84 7.75 0.00 -0.39 0.00
9 -0.6Dead + Wind X 31.52 0.70 0.00 -1.36 0.00
10 - 0.6Dead + WindY 201.77 -28.87 0.00 -1.07 0.00
11 -0.75Dead + 0.7Earthquake X 32.58 1.27 0.00 0.02 0.00
12 -0.75Dead + 0.7Earthquake Y 66.56 7.35 0.00 -0.30 0.00
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 712012012
Foundation Name F-4 (Pink) Time 10:46:00 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4.mcs
DETAIL REPORT FOR F-4 (Pink)
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - 1.4Dead 48.45 -3.21 0.00 -0.42 0.00
2 -1.2Dead + 1.6Live + 0.5Snow 160.73 -18.29 0.00 -0.65 0.00
3-1.2Dead + Live + 1.6Snow 157.06 -14.33 0.00 -1.23 0.00
4 -1.2Dead + Live + 0.5S8now + 1.6Wind X 79.78 -9.44 0.00 1.50 0.00
5-1.2Dead + Live + 0.5Snow + 1.6WindY -224.68 4473 0.00 -2.18 0.00
6 -1.2Dead + Live + 0.2Snow + Earthquake X 114.14 -12.09 0.00 -0.07 0.00
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 60.24 -3.16 0.00 -0.52 0.00
8 -0.9Dead + 1.6Wind X -11.08 1.24 0.00 1.87 0.00
9-0.9Dead + 1.6WindY -315.54 -34.06 0.00 -1.81 0.00
10 - 0.9Dead + Earthquake X 32.84 -1.85 0.00 0.14 0.00
11 -0.9Dead + Earthquake Y -21.06 7.08 0.00 -0.31 0.00
P2
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 -1.4Dead 57.54 2.21 0.00 -0.53 0.00
2-1.2Dead + 1.6Live + 0.5Snow -24.39 17.27 0.00 -0.92 0.00
3-1.2Dead + Live + 1.6Snow 63.12 14.63 0.00 -1.62 0.00
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 22.95 11.56 0.00 -2.68 0.00
5-1.2Dead + Live + 0.5Snow + 1.6WindY 295.35 -35.75 0.00 -2.22 0.00
6-1.2Dead + Live + 0.2Snow + Earthquake X 0.52 11.35 0.00 -0.23 0.00
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 49.07 20.04 0.00 -0.69 0.00
8 -0.9Dead + 1.6Wind X 47.97 1.02 0.00 -2.15 0.00
9-0.9Dead + 1.6WindY 320.37 -46.29 0.00 -1.69 0.00
10-0.9Dead + Earthquake X 39.49 1.54 0.00 0.10 0.00
11 -0.9Dead + Earthquake Y 88.04 10.23 0.00 -0.36 0.00
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/S Dir E/W Dir N/S axis E/W axis
(ksf) (ksf) (ft) (ft) (kip-ft) (kip-ft)
1 - Dead 0.95 4.72 0.01 0.1 58.51 6.12
2 -Dead + Live 1.29 4.72 0.01 2.20 1196.58 6.93
3-Dead + Snow 1.15 4.72 0.03 0.35 213.63 17.10
4 -Dead + 0.75Live + 0.75Snow 1.28 4.72 0.02 1.27 766.47 14.96
5-Dead + Wind X 1.02 6.05 0.01 0.78 407.30 4.23
6-Dead + WindY 1.93 6.05 0.04 7.09 3548.03 22.32
7 - Dead + 0.7Earthquake X 0.96 6.05 0.00 0.12 66.26 0.77
8 - Dead + 0.7Earthquake Y 1.20 6.05 0.01 1.66 894.41 6.50
9 -0.6Dead + Wind X 0.64 6.05 0.01 1.26 383.90 1.78
10 - 0.6Dead + WindY 2.14 6.05 0.07 12.38 3524.63 19.87
11 -0.75Dead + 0.7Earthquake X 0.72 6.05 0.00 0.13 51.63 0.76
12 -0.75Dead + 0.7Earthquake Y 0.96 6.05 0.01 2.18 879.79 4.97
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-4 (Pink) Time 10:46:00 AM
Designed By: FLSmidth Salt Lake City Engineer Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4.mcs
DETAIL REPORT FOR F-4 (Pink)
STABILITY RATIO / SLIDING SAFETY FACTOR
Load S.R. S.R. All Sliding Sliding All Remarks
Comb N/S Dir E/W Dir S.R. FS - N/S FS - EW FS
1 - Dead 100.00 100.00 1.50 100.00 100.00 1.50
2 -Dead + Live 27.68 14.23 1.50 100.00 100.00 1.50
3 -Dead + Snow 100.00 100.00 1.50 100.00 100.00 1.50
4 - Dead + 0.75Live + 0.75Snow 100.00 100.00 1.50 100.00 100.00 1.50
5-Dead + Wind X 100.00 100.00 1.50 100.00 100.00 1.50
6-Dead + WindY 3.69 7.57 1.50 100.00 6.62 1.50
7 - Dead + 0.7Earthquake X 100.00 100.00 1.50 100.00 100.00 1.50
8 - Dead + 0.7Earthquake Y 100.00 55.78 1.50 100.00 29.85 1.50
9 -0.6Dead + Wind X 43.57 31.01 1.50 100.00 100.00 1.50
10 - 0.6Dead + Wind Y 242 5.28 1.50 100.00 4.51 1.50
11 -0.75Dead + 0.7Earthquake X 100.00 100.00 1.50 100.00 100.00 1.50
12 -0.75Dead + 0.7Earthquake Y 37.02 16.81 1.50 100.00 23.80 1.50
FOOTING DESIGN INFORMATION
E-W Dim (ft) 36.00
N-S Dim  (ft) 16.00
Thickness (ft) 2.50
Top Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
1.2Dead + Live + 0.5Snow + 1.6WindY 16 10 : 12 1.27 0.51 -47.58 E-W
0.9Dead + Earthquake Y 36 10 12 1.27 0 0 N-S
Bottom Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
0.9Dead + 1.6Wind Y 16 10 12 1.27 1.06 97.04 E-W
1.2Dead + Live + 1.6Snow 36 10 12 1.27 0.65 8.85 N-S
PUNCHING SHEAR
P1
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
1.2Dead + 1.6Live + 0.5Snow 159.33 27.36 189.74
P2
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
0.9Dead + 1.6WindY 322.96 55.45 189.74
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 712012012
Foundation Name F-4 (Pink) Time 10:46:00 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4.mcs
DETAIL REPORT FOR F-4 (Pink)
MAXIMUM SHEAR - E-W DIRECTION
Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
() (kips) (psi) (psi)
1-1.4Dead 24.83 24.85 498 94.87
2-1.2Dead + 1.6Live + 0.5Snow 4.83 56.23 11.26 94.87
3-1.2Dead + Live + 1.6Snow 11.17 -58.03 11.62 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 11.17 -31.00 6.21 94.87
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 24.83 114.51 22.94 94.87
6 - 1.2Dead + Live + 0.2Snow + Earthquake X 11.17 -40.48 8.11 94.87
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 11.17 -30.43 6.10 94.87
8-0.9Dead + 1.6Wind X 31.17 -18.20 3.65 94.87
9-0.9Dead + 1.6WindY 31.17 -186.57 37.37 94.87
10 - 0.9Dead + Earthquake X 24.83 16.78 3.36 94.87
11-0.9Dead + Earthquake Y 31.17 -34.56 6.92 94.87
MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
() (kips) (psi) (pst)
1 -1.4Dead 4.33 33.78 3.01 94.87
2-1.2Dead + 1.6Live + 0.5Snow 4.33 41.78 3.72 94.87
3-1.2Dead + Live + 1.6Snow 4.33 65.34 5.82 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 4.33 32.41 2.89 94.87
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 4.33 25.87 2.30 94.87
6 -1.2Dead + Live + 0.2Snow + Earthquake X 4.33 35.06 3.12 94.87
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 4.33 34.21 3.05 94.87
8 -0.9Dead + 1.6Wind X 4.33 13.03 1.16 94.87
9-0.9Dead + 1.6WindY 4.33 6.49 0.58 94.87
10 - 0.9Dead + Earthquake X 11.67 -22.60 2.01 94.87
11 -0.9Dead + Earthquake Y 4.33 21.44 1.91 94.87

E-W Dim (ft)

N-S Dim (ft)

Height above grade (ft)
E-W Offset (ft)

N-S Offset (ft)
Requested Reinft. Ratio
Provided Reinft. Ratio
Long Bar Size

Bars in E-W Dir

Bars in N-S Dir

Total Long Bars

Tie Bar Size

Total No. of Ties

Major Tie Spacing (in)
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P1 P2
2.00 2.00
3.00 3.00
3.00 3.00

-10.00 10.00
0.00 0.00
0.0050 0.0050
0.0139 0.0139
9 9

3 3

5 5

12 12

4 4

7 7

12 12
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-4 (Pink) Time 10:46:00 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4.mcs
DETAIL REPORT FOR F-4 (Pink)
PIER ULTIMATE LOAD CAPACITIES
P1
Load Axial Axial Mom N-S Mom N-S8 Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)
1 - 1.4Dead 56.64 1461.31 20.84 536.58 7.93 204.53
2-1.2Dead + 1.6Live + 0.5Snow 167.75 969.63 118.88 684.85 23.49 136.22
3-1.2Dead + Live + 1.6Snow 164.08 1142.52 93.13 647.08 22.97 159.97
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 86.80 971.73 61.34 684.41 12.15 136.51
5-1.2Dead + Live + 0.5Snow + 1.6WindY -217.66 -250.69 290.76 334.94 -30.47 -35.10
6 - 1.2Dead + Live + 0.2Snow + Earthquake X 121.16 1036.62 78.57 670.24 16.96 145.60
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 67.26 1612.85 20.53 468.85 9.42 205.24
8 -0.9Dead + 1.6Wind X -5.81 -211.30 8.03 292.00 12.18 443.10
9-0.9Dead + 1.6WindY -310.27 -354.29 221.40 253.32 -43.44 -52.11
10 - 0.9Dead + Earthquake X 38.10 1594.55 12.03 477.64 5.33 205.78
11 - 0.9Dead + Earthquake Y -15.80 -143.62 46.01 418.50 -2.21 -20.12
P2
Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)
1 - 1.4Dead 65.73 1751.50 14.38 379.39 9.20 245.98
2 -1.2Dead + 1.6Live + 0.5Snow -17.37 -73.16 112.26 472.76 6.01 25.40
3-1.2Dead + Live + 1.6Snow 70.14. 481.03 95.12 653.10 10.56 68.39
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 29.97 24476 75.15 613.85 17.45 142.51
5-1.2Dead + Live + 0.5Snow + 1.6WindY 302.37 910.18 232.38 696.96 42.33 127.90
6 - 1.2Dead + Live + 0.2Snow + Earthquake X 7.54 50.33 73.79 492.61 1.51 10.07
7 - 1.2Dead + Live + 0.2Snow + Earthquake Y 56.09 234.75 130.27 544.36 7.85 33.02
8 -0.9Dead + 1.6Wind X 53.23 1794.24 6.64 215.07 13.98 471.24
9 -0.9Dead + 1.6WindY 325.63 787.75 300.89 718.04 45.59 105.63
10 - 0.9Dead + Earthquake X 44,76 1739.78 10.02 386.49 6.27 245.54
11 -0.9Dead + Earthquake Y 93.30 965.29 66.51 685.75 13.06 135.61
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-4 (Pink) Time 10:46:00 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4.mcs
DETAIL REPORT FOR F-4 (Pink)
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Page 1 of 7

Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-5 Time 10:48:34 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

Filename: F-5.mcs

DETAIL REPORT FOR F-5

PROJECT INFORMATION
Project Name: CC&V High Grade Mill
Project Number: 11021
Client: CCca&v
Project Location Victor CO
Foundation Description FOUNDATION
DESIGN CODE ACI 318 - 2008 INPUT UNITS English OUTPUT UNITS English
CONCRETE PARAMETERS: REINFORCING STEEL PARAMETERS:
Compressive Strength (psi) 4000 Yield Strength (ksi) 60
Unit Weight (pcf) 150 Unit Weight (pcf) 490
Pier Concrete Cover - E-W Dir (in) 2 Modulus of Elasticity (ksi) 29000
Pier Concrete Cover - N-S Dir (in) 2 Pier Min Rebar Spacing (in) 3
Footing Side Concrete Cover - E-W Dir (in) 3 Footing Min Rebar Spacing (in) 6
Footing Side Concrete Cover - N-S Dir (in) 3 Footing Max Rebar Spacing (in) 18
Footing Top Concrete Cover (in) 2
Footing Bottom Concrete Cover - X Dir (in) 3
SOIL PARAMETERS: REBAR PARAMETERS:
Unit Weight (pcf) 120 Max Long Bar Size 10
Allowable Net Bearing Capacity (psf) 4000 Min Long Bar Size 7
Bearing Capacity Method Linear Soil Pressure Max Tie Bar Size 4
Soil Type Granular Min Tie Bar Size 3
Passive Pressure Coefficient Kp 3.69 Max Ftg Bar Size 18
Soil To Concrete Friction f 0.5 Temp & Shrinkage Steel Ratio 0.0018
Allowable Increase in Soil Pressure due to Short Term Loads (%)
Wind 33.33 Earthquake 33.33 Test 20
Erection Stability Ratio 1.5
Operation Stability Ratio 1.5
Test Stability Ratio 1.5
Safety Factor against Lateral Forces 1.5
MINIMUM FOUNDATION CRITERIA: BUOYANCY CRITERIA:
Depth of Footing Below Grade (ft) 6 Consider Buoyancy: No
Minimum Soil Cover (ft) 0 Consider soil for buoyancy: No
Grade Elevation (ft) 100 Water table below grade (ft) 0
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Dimensional Solutions FOUNDATION3D

Version 5.8.2 Date 7/20/2012
Foundation Name F-5 Time 10:48:34 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-5.mcs
DETAIL REPORT FOR F-5
APPLIED LOADS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 68.33 -3.15 0.00 -0.26 0.00
2 - Live 138.23 -5.01 0.00 -1.34 0.00
3 - Snow 4417 -0.45 0.00 -0.44 0.00
4 - Wind X 121.80 29.20 0.00 0.21 0.00
5-WindY -60.51 7.53 0.00 -0.07 0.00
6 - Earthquake X 60.04 14.45 0.00 0.00 0.00
7 - Earthquake Y -5.07 -1.79 0.00 -0.54 0.00
P2
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 7215 4.85 0.00 -0.20 0.00
2 - Live 12275 10.09 0.00 -0.63 0.00
3 - Snow 58.63 5.01 0.00 -0.33 0.00
4 - Wind X -179.34 -27.67 0.00 0.01 0.00
5-windY 6.91 5.12 0.00 0.34 0.00
6 - Earthquake X 60.86 12.55 0.00 0.00 0.00
7 - Earthquake Y -3.45 -1.45 0.00 -0.53 0.00
UNFACTORED (ALLOWABLE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 68.33 -3.15 0.00 -0.26 0.00
2 -Dead + Live 206.56 -8.16 0.00 -1.60 0.00
3-Dead + Snow 112.50 -3.60 0.00 -0.70 0.00
4 - Dead + 0.75Live + 0.75Snow 205.13 -7.25 0.00 -1.60 0.00
5-Dead + Wind X 190.13 26.05 0.00 -0.05 0.00
6-Dead + Wind Y 7.82 4.38 0.00 -0.33 0.00
7 - Dead + 0.7Earthquake X 110.36 6.97 0.00 -0.26 0.00
8 - Dead + 0.7Earthquake Y 64.78 -4.40 0.00 -0.64 0.00
9-0.6Dead + Wind X 162.80 27.31 0.00 0.05 0.00
10-0.6Dead + WindY -19.51 5.64 0.00 -0.23 0.00
11 -0.75Dead + 0.7Earthquake X 93.28 7.75 0.00 -0.20 0.00
12 -0.75Dead + 0.7Earthquake Y 47.70 -3.62 0.00 -0.57 0.00
P2
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 72.15 4.85 0.00 -0.20 0.00
2-Dead + Live 194.90 14.94 0.00 -0.83 0.00
3-Dead + Snow 130.78 9.86 0.00 -0.563 0.00
4 -Dead + 0.75Live + 0.75Snow 208.19 16.18 0.00 -0.92 0.00
5-Dead + Wind X -107.19 -22.82 0.00 -0.19 0.00
6-Dead + WindY 79.06 9.97 0.00 0.14 0.00
7 - Dead + 0.7Earthquake X 114.75 13.64 0.00 -0.20 0.00
8 -Dead + 0.7Earthquake Y 69.74 3.84 0.00 -0.57 0.00
9-0.6Dead + Wind X -136.05 -24.76 0.00 -0.11 0.00
10 - 0.6Dead + Wind Y 50.20 8.03 0.00 0.22 0.00
11 -0.75Dead + 0.7Earthquake X 96.71 12.42 0.00 -0.15 0.00
12 - 0.75Dead + 0.7Earthquake Y 51.70 2.62 0.00 -0.52 0.00
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 712012012
Foundation Name F-5 Time 10:48:34 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-5.mcs
DETAIL REPORT FOR F-5
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - 1.4Dead 95.66 -4.41 0.00 -0.36 0.00
2-1.2Dead + 1.6Live + 0.5Snow 325.25 -12.02 0.00 -2.68 0.00
3-1.2Dead + Live + 1.6Snow 290.90 -9.51 0.00 -2.36 0.00
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 437.19 37.71 0.00 -1.54 0.00
5-1.2Dead + Live + 0.5Snow + 1.6WindY 145.50 3.03 0.00 -1.98 0.00
6-1.2Dead + Live + 0.2Snow + Earthquake X 289.10 5.57 0.00 -1.74 0.00
7 -12Dead + Live + 0.2Snow + Earthquake Y 223.99 -10.67 0.00 -2.28 0.00
8-0.9Dead + 1.6Wind X 256.38 43.89 0.00 0.10 0.00
9-0.9Dead + 1.6Wind Y -35.32 9.21 0.00 -0.35 0.00
10 - 0.9Dead + Earthquake X 121.54 11.62 0.00 -0.23 0.00
11 -0.9Dead + Earthquake Y 56.43 -4.63 0.00 -0.77 0.00
P2
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - 1.4Dead 101.01 6.79 0.00 -0.28 0.00
2-1.2Dead + 1.6Live + 0.5Snow 312.30 24.47 0.00 -1.41 0.00
3-1.2Dead + Live + 1.6Snow 303.14 23.93 0.00 -1.40 0.00
4 -12Dead + Live + 0.5Snow + 1.6Wind X -48.30 -25.86 0.00 -1.02 0.00
5-1.2Dead + Live + 0.5Snow + 1.6WindY 249.70 26.61 0.00 -0.49 0.00
6-1.2Dead + Live + 0.2Snow + Earthquake X 281.92 29.46 0.00 -0.94 0.00
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 217.61 15.46 0.00 -1.47 0.00
8 -0.9Dead + 1.6Wind X -222.01 -39.91 0.00 -0.16 0.00
9-0.9Dead + 1.6WindY 75.99 12.56 0.00 0.36 0.00
10 - 0.9Dead + Earthquake X 125.80 16.92 0.00 -0.18 0.00
11 -0.9Dead + Earthquake Y 61.49 2.92 0.00 -0.71 0.00
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/8 Dir E/W Dir N/S axis E/W axis
(ksf) (ksf) (ft) (ft) (kip-ft) (kip-ft)
1 - Dead 1.13 472 0.01 0.11 53.50 4.14
2 -Dead + Live 1.74 472 0.03 0.07 55.58 21.87
3-Dead + Snow 1.45 4.72 0.02 0.40 239.14 11.07
4 - Dead + 0.75Live + 0.75Snow 1.79 472 0.03 0.14 110.92 22.64
5-Dead + Wind X 2.25 6.05 0.00 6.70 294413 2.16
6 -Dead + WindY 1.34 6.05 0.00 1.90 841.55 1.71
7 - Dead + 0.7Earthquake X 1.39 6.05 0.01 0.39 229.34 4.14
8 - Dead + 0.7Earthquake Y 1.12 6.05 0.02 0.09 4443 10.88
9 -0.6Dead + Wind X 3.12 6.05 0.00 12.33 2965.53 0.50
10 - 0.6Dead + Wind Y 0.89 6.05 0.00 3.36 820.15 0.05
11 -0.75Dead + 0.7Earthquake X 1.1 6.05 0.01 047 215.96 3.1
0.84 6.05 0.03 0.08 31.05 9.85

12 -0.75Dead + 0.7Earthquake Y
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-5 Time 10:48:34 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-5.mcs
DETAIL REPORT FOR F-5
STABILITY RATIO / SLIDING SAFETY FACTOR
Load S.R. S.R. All Sliding Sliding All Remarks
Comb N/S Dir E/W Dir S.R. FS -N/S FS -EW FS
1 - Dead 100.00 100.00 1.50 100.00 100.00 1.50
2 -Dead + Live 100.00 91.58 1.50 100.00 65.02 1.50
3-Dead + Snow 100.00 100.00 1.50 100.00 57.79 1.50
4 - Dead + 0.75Live + 0.75Snow 100.00 84.82 1.50 100.00 50.03 1.50
5-Dead + Wind X 5.08 12.36 1.50 100.00 87.18 1.50
6-Dead + Wind Y 100.00 49.39 1.50 100.00 19.76 1.50
7 - Dead + 0.7Earthquake X 100.00 49.94 1.50 100.00 17.12 1.50
8 - Dead + 0.7Earthquake Y 100.00 100.00 1.50 100.00 100.00 1.50
9-0.6Dead + Wind X 277 7.42 1.50 100.00 71.47 1.50
10 - 0.6Dead + Wind Y 100.00 5.90 1.50 100.00 13.48 1.50
11 -0.75Dead + 0.7Earthquake X 100.00 40.10 1.50 100.00 14.40 1.50
12 -0.75Dead + 0.7Earthquake Y 100.00 100.00 1.50 100.00 100.00 1.50
FOOTING DESIGN INFORMATION
E-W Dim  (ft) 32.00
N-S Dim (ft) 14.00
Thickness (ft) 2.00
Top Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
2. 1.2Dead + 1.6Live + 0.5Snow 14 10 12 1.27 0.82 -58.4 E-W
11. 0.9Dead + Earthquake Y 32 10 12 1.27 0 0 N-8
Bottom Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
8. 0.9Dead + 1.6Wind X 14 10 12 1.27 1.2 105.71 E-W
2. 1.2Dead + 1.6Live + 0.5Snow 32 10 12 1.27 0.52 2243 N-S
PUNCHING SHEAR
P1
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
4. 1.2Dead + Live + 0.5Snow + 1.6Wind X 426.13 106.53 189.74
P2
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
2. 1.2Dead + 1.6Live + 0.5Snow 291.81 72.95 189.74
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-5 Time 10:48:34 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:1110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-5.mcs
DETAIL REPORT FOR F-5
MAXIMUM SHEAR - E-W DIRECTION
Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1 - 1.4Dead 8.67 -49.21 14.65 94.87
2-1.2Dead + 1.6Live + 0.5Snow 8.67 -155.40 46.25 94.87
3-1.2Dead + Live + 1.6Snow 8.67 -142.82 42.50 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 8.67 -158.96 47.31 94.87
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 23.33 97.67 29.07 94.87
6 -1.2Dead + Live + 0.2Snow + Earthquake X 8.67 -146.93 43.73 94.87
7 - 1.2Dead + Live + 0.2Snow + Earthquake Y 8.67 -107.09 31.87 94.87
8 -0.9Dead + 1.6Wind X 3.33 204.66 60.91 94.87
9-0.9Dead + 1.6WindY 28.67 -28.32 8.43 94.87
10 - 0.9Dead + Earthquake X 8.67 -68.23 20.31 94.87
11 -0.9Dead + Earthquake Y 23.33 30.85 9.18 94.87
MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1-1.4Dead 3.83 59.18 7.7 94.87
2-1.2Dead + 1.6Live + 0.5Snow 3.83 181.84 23.68 94.87
3-1.2Dead + Live + 1.6Snow 3.83 169.67 22.09 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 3.83 112.58 14.66 94.87
5-1.2Dead + Live + 0.5Snow + 1.6WindY 3.83 114.25 14.88 94.87
6-1.2Dead + Live + 0.2Snow + Earthquake X 3.83 162.54 21.16 94.87
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 3.83 127.93 16.66 94.87
8 -0.9Dead + 1.6Wind X 3.83 12.56 1.64 94.87
9-0.9Dead + 1.6Wind Y 3.83 14.24 1.85 94.87
10 - 0.9Dead + Earthquake X 3.83 71.14 9.26 94.87
11-0.9Dead + Earthquake Y 3.83 36.53 4.76 94.87

E-W Dim (ft)

N-S Dim (ft)

Height above grade (ft)
E-W Offset (ft)

N-S Offset (ft)
Requested Reinft. Ratio
Provided Reinft. Ratio
Long Bar Size

Bars in E-W Dir

Bars in N-S Dir

Total Long Bars

Tie Bar Size

Total No. of Ties

Major Tie Spacing (in)
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Dimensional Solutions FOUNDATION3D Version  5.8.2 Date 71202012
Foundation Name F-5 Time 10:48:34 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-5.mcs
DETAIL REPORT FOR F-5
PIER ULTIMATE LOAD CAPACITIES
P1
Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)
1-1.4Dead 104.48 1623.23 31.24 463.79 14.63 204.83
2-1.2Dead + 1.6Live + 0.5Snow 332.81 1658.41 87.60 436.48 46.59 232.54
3-1.2Dead + Live + 1.6Snow 298.46 1722.57 69.01 398.33 41.78 240.35
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 444.75 1063.03 278.67 664.12 62.27 149.29
5-1.2Dead + Live + 0.5Snow + 1.6WindY 153.06 1880.75 21.62 271.39 21.43 271.72
6-1.2Dead + Live + 0.2Snow + Earthquake X 296.66 1880.75 40.41 271.70 41.53 282.63
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 231.55 1527.75 76.79 505.94 3242 213.74
8-0.9Dead + 1.6Wind X 262.05 564.50 317.05 681.04 36.69 79.35
9-0.9Dead + 1.6WindY -29.65 -179.53 64.49 390.58 -4.15 -25.14
10 - 0.9Dead + Earthquake X 127.21 1036.26 82.54 670.32 17.81 145.54
11-0.9Dead + Earthquake Y 62.10 1202.59 32.61 630.26 8.69 168.37
P2
Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)
1-1.4Dead 109.83 1338.67 48.14 585.73 15.38 187.36
2-1.2Dead + 1.6Live + 0.5Snow 319.86 1157.66 178.03 642.99 44.78 162.09
3-1.2Dead + Live + 1.6Snow 310.70 1153.43 173.88 644.14 43.50 161.50
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X -40.74 -101.45 181.00 451.08 7.13 17.79
5-1.2Dead + Live + 0.5Snow + 1.6WindY 257.26 930.99 192.09 692.75 36.02 130.94
6-1.2Dead + Live + 0.2Snow + Earthquake X 289.48 939.86 213.55 690.96 40.53 132.14
7 - 1.2Dead + Live + 0.2Snow + Earthquake Y 225.17 1249.60 111.19 615.94 31.52 174.96
8-0.9Dead + 1.6Wind X -216.34 -256.07 279.35 330.71 -30.29 -35.85
9-0.9Dead + 1.6Wind Y 81.66 646.43 88.74 702.46 11.43 88.87
10 - 0.9Dead + Earthquake X 131.47 79344 120.26 717.47 18.41 107.35
11 - 0.9Dead + Earthquake Y 67.16 1611.14 20.56 469.68 9.40 205.29
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 7/20/2012
Foundation Name F-5 Time 10:48:34 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:111021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-5.mcs

DETAIL REPORT FOR F-5

POSITOG EL. 103.00° POSITOGEL. 103.00'

——-

14.00

] 3200 ]

PLAN (1 REQD.) (&ll dimensions in ft)

12 # 9 bars
3 eain E-W Dir
@9" oc. MATERIAL QUANTITIES
1° e:,,'" N-SDir CONCRETE 363 (CY) GROUT 0.466(CF)
32410 @12.00" o.c.(bot) SECT A .q@ a0
- FORMWORK 3240 (SF) ANCH  0.0(LE)
32410 @ 12.00 " 0.c. (top)
| | REINF.STEEL 83674 (LE)
' 14410 @1200" .. (bot ! 1z#3bars
00" o.c.(boy) 3 eain E-W Dir EXCAVATION 2429 (CY) ABOVE GRADE
14410 @12.00" o.c. (top) ®3" co. FINISH  60.0 (SF)
5 eain N-SDir
@7" oo, FOUNDATION FPLAN & ELEY FOR
ELEVATION LOOKING NORTH SECT B.B F5
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AA2012

Dimensional Solutions FOUNDATION3D Version 5.8.2 Date
Foundation Name 1 Time 10:15:43 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:1110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread filter footing.mcs
: DETAIL REPORT FOR 1
APPLIED LOADS
P1
Load © Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 50.37 0.00 0.00 2.02 47.27
2-Live 62.28 0.00 0.00 0.57 '28.87
3 - Snow Load 42.41 0.00 0.00 3.83 90.56
4 - Wind -1.59 122 0.00 20.26 221.69
5 - Earthquake 0.22 0.04 0.00 0.89 23.82
UNFACTORED (ALLOWABLE) LOAD COMBINATIONS
P1
*Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-Dead + Snow Load 92.78 0.00 0.00 5.85 137.83
2-Dead + Live 112.65 0.00 0.00 2.59 76.14
3-Dead + 0.75Live + 0.75Snow Load 128.89 0.00 0.00 5.32 136.84
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 127.70 0.92 0.00 20.52 303.11
5-Dead + Wind 48.78 1.22 0.00 22.28 268.96
6 - 0.6Dead + Wind 28.63 1.22 0.00 21.47 250.05
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 129.00 0.02 0.00 5.79 149.35
8 -Dead + 0.7Earthquake 50.52 0.03 0.00 2.64 63.94
9 - 0.6Dead + 0.7Earthquake 30.38 0.03 0.00 1.84 45.04
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - 1.4Dead 70.52 0.00 0.00 2.83 66.18
2-1.2Dead + 1.6Live + 0.5Snow Load 181.30 0.00 0.00 5.25 148.20
3-1.2Dead + Live + 1.6Snow'Load 190.58 0.00 0.00 9.12 230.49
4 -1.2Dead + 1.6Snow Load + 0.8Wind 127.03 0.98 0.00 24.76 378.97
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 141.39 1.95 0.00 37.33 485.58
6 -0.9Dead + 1.6Wind 42.79 1.95 0.00 34.23 397.25
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 131.43 0.04 0.00 4.65 127.53
8-0.9Dead + Earthquake 45.55 0.04 0.00 2.7 66.36

C-015 Rev. 0/ Page 110 of 166




Page 3 of 7

Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 10:15:43 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread filter footing.mcs
DETAIL REPORT FOR 1
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem
Comb Pressure _ Pressure N/S Dir . E/W Dir N/S axis E/W axis
(ksf) (ksf) (ft) (ft) (kip-ft) (kip-ft)
1-Dead + Snow Load 1.51 5.72 0.70 0.00 0.00 199.72
2 -Dead + Live 1.45 5.72 0.34 0.00 0.00 103.54
3 -Dead + 0.75Live + 0.75Snow Load 1.65 5.72 0.60 0.00 0.00 193.13
4 - Dead + 0.75Live + 0.75Snow Load + 0.75Wind 2.13 7.39 1.62 0.03 9.68 520.16
5-Dead + Wind 1.78 7.39 2.09 0.05 12.91 504.68
6 - 0.6Dead + Wind 1.33 7.39 3.30 0.09 12.91 477.23
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 1.68 7.39 0.65 0.00 0.22 210.58
8 -Dead + 0.7Earthquake 1.17 7.39 0.38 0.00 0.30 91.91
9-0.6Dead + 0.7Earthquake 0.72 7.39 0.44 0.00 0.30 64.45
STABILITY RATIO / SLIDING SAFETY FACTOR
Load - S.R. S.R. All Sliding Sliding All Remarks
Comb N/S Dir E/W Dir S.R. FS-N/S FS-E/W FS
1-Dead + Snow Load 12.88 100.00 1.50 40.26 100.00 1.50
2-Dead + Live 26.56 100.00 1.50 94.76 100.00 1.50
3-Dead + 0.75Live + 0.75Snow Load 15.00 100.00 1.50 47.66 100.00 1.50
4 - Dead + 0.75Live + 0.75Snow Load + 0.75Wind 5.55 100.00 1.50 12.33 100.00 1.50
5-Dead + Wind 4.31 100.00 1.50 9.58 100.00 1.50
6 - 0.6Dead + Wind 2.72 72.72 1.50 7.68 100.00 1.50
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 13.76 100.00 1.50 43.82 100.00 1.50
8 -Dead + 0.7Earthquake 23.84 100.00 1.50 81.11 100.00 1.50
9 -0.6Dead + 0.7Earthquake 20.41 100.00 1.50 90.30 100.00 1.50
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 10:15:43 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread filter footing.mcs

DETAIL REPORT FOR 1

FOOTING DESIGN INFORMATION

E-W Dim  (ft) ) ) 13.00
N-S Dim (ft) 18.00
Thickness (ft) - 2.50
Top Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
8. 0.9Dead + Earthquake 18 6 12 0.44 0 0 E-W
6. 0.9Dead + 1.6Wind 13 6 12 0.44 0.16 -14.6 N-S
Bottom Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
3. 1.2Dead + Live + 1.6Snow Load 18 8 12 0.79 0.65 11.97 E-W
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 13 8 12 0.79 0.65 41.42 N-S
PUNCHING SHEAR
P1
Control Net Uit Punch. Al Rem
Comb Load Stress Stress
(kips) (psi) (psi)
3. 1.2Dead + Live + 1.6Snow Load 176.42 27.36 189.74

MAXIMUM SHEAR - E-W DIRECTION

Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1-1.4Dead 3.08 20.25 3.61 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load . 9.92 -46.02 8.19 94.87
3-1.2Dead + Live + 1.6Snow Load 3.08 48.22 8.59 94.87
4-1.2Dead + 1.6Snow Load + 0.8Wind 9.92 -34.01 6.06 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 9.92 -38.28 6.82 94.87
6-0.9Dead + 1.6Wind 9.92 -14.14 252 94.87
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 9.92 -34.23 6.09 94,87
8-0.9Dead + Earthquake . 9.92 -13.10 233 94.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 10:15:43 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread fiiter footing.mcs
DETAIL REPORT FOR 1
* MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
() (kips) (psi) (psi)

1 - 1.4Dead 12.92 -30.60 7.54 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 12.92. -68.56 16.90 94.87
3-1.2Dead + Live + 1.6Snow Load 12.92 -79.50 19.60 94.87
4 -1.2Dead + 1.6Snow Load + 0.8Wind 12.92 -82.76 20.41 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 12.92 -103.00 25.39 94.87
6 - 0.9Dead + 1.6Wind 12.92 -66.62 16.43 94.87
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 12.92 -52.65 12.98 94.87
8 -0.9Dead + Earthquake 12.92 -21.98 542 94.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 10:15:43 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread filter footing.mcs

DETAIL REPORT FOR 1

PIER/BASE PLATE DESIGN INFORMATION

P1
E-W Dim (ft) 2.50
N-S Dim (ft) 3.50
Height above grade (ft) 4.58
E-W Offset (ft) 0.00
N-S Offset (ft) 0.00
Requested Reinft. Ratio . 0.0018
Provided Reinft. Ratio 0.0112
Long Bar Size 8
Bars in E-W Dir 5
Bars in N-S Dir ’ 6
Total Long Bars } 18
Tie Bar Size 4
Total No. of Ties 11
Major Tie Spacing (in) 12

PIER ULTIMATE LOAD CAPACITIES

P1

Load ) Axial Axial Mom N-§ Mom N-§ Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)
1-1.4Dead 85.36 1526.57 10.67 190.68 89.03 1585.94
2-1.2Dead + 1.6Live + 0.5Snow Load 194.02 1593.75 24.25 199.01 190.62 1560.51
3-1.2Dead + Live + 1.6Snow Load 203.31 1115.50 25.41 139.67 304.20 1666.97
4 -1.2Dead + 1.6Snow Load + 0.8Wind 139.75 343.76 17.47 42.82 579.03 1421.92
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind . 154.11 259.67 19.26 32.46 787.16 1326.52
6-0.9Dead + 1.6Wind 52.33 86.93 15.77 26.20 673.86 1119.47
7-1.2Dead + Live + 0.2Snow Load + Earthquake 144.15 1421.90 18.02 177.52 165.10 1621.20
8-0.9Dead + Earthquake 55.10 1034.60 6.89 129.45 88.24 1656.03
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 . Time 10:17:52 AM
Designed By: FLSmidth Salt Lake City Engineer . WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread filter footing (uplift).mcs
DETAIL REPORT FOR 1
APPLIED LOADS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 30.95 0.00 000 202 -47.22
2-Live -0.06 0.00 0.00 -1.25 -10.05
3 - Snow Load 5.53 0.00 0.00 -3.85 -89.86
4 - Wind -24.34 -1.25 0.00 -20.26 -363.67
5 - Earthquake -0.22 0.00 0.00 -0.89 -23.82
UNFACTORED (ALLOWABLE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom'N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-Dead + Snow Load 36.48 0.00 0.00 -5.87 -137.08
2-Dead + Live 30.89 0.00 0.00 -3.27 -57.27
3-Dead + 0.75Live + 0.75Snow Load 35.05 0.00 0.00 -5.85 -122.15
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 16.80 -0.94 0.00 -21.04 -394.91
5-Dead + Wind 6.61 -1.25 0.00 -22.28 -410.89
6 - 0.6Dead + Wind -5.77 -1.25 0.00 -21.47 -392.00
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 34.94 0.00 0.00 -6.31 -134.66
8 -Dead + 0.7Earthquake 30.80 0.00 0.00 -2.64 -63.89
9 - 0.6Dead + 0.7Earthquake 18.42 0.00 0.00 -1.84 -45.01
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - 1.4Dead 43.33 0.00 0.00 -2.83 -66.11
2-1.2Dead + 1.6Live + 0.5Snow Load 39.81 0.00 0.00 .-6.35 -117.67
3-1.2Dead + Live + 1.6Snow Load 45.93 0.00 0.00 -9.83 -210.49
4-1.2Dead + 1.6Snow Load + 0.8Wind 26.52 -1.00 0.00 -24.79 -491.38
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 0.90 -2.00 0.00 -38.02 -693.52
6 - 0.9Dead + 1.6Wind -11.09 -2.00 0.00 -34.23 -624.37
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 37.97 0.00 0.00 -5.33 -108.51
8-0.9Dead + Earthquake -66.32
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 . ’ Time 10:17:52 AM
Designed By: FLSmidth Sait Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread filter footing (uplift).mcs
DETAIL REPORT FOR 1
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/S Dir E/W Dir N/S axis E/W axis ..
(ksf) (ksf) (ft) (ft) (kip-ft) (kip-ft) -
1-Dead + Snow Load 1.26 5.72 0.87 0.00 0.00 199.18
2-Dead + Live 1.09 572 0.41- 0.00 0.00 91.87
3 -Dead + 0.75Live + 0.75Snow Load 1.24 5.72 0.81 0.00 0.00 183.99
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 1.80 7.39 2.94 0.05 9.92 617.51
5-Dead + Wind 1.80 7.39 3.24 0.07 13.23 646.61
6 - 0.6Dead + Wind 1.72 7.39 5.63 0.12 13.23 619.18
: 7-Dead + 0.75Live + 0.75Snow Load + 0.525Earth 1.26 7.39 0.88 0.00 0.00 201.44
8-Dead + 0.7Earthquake 1.09 7.39 0.41 0.00 © 0.00 91.86
9-0.6Dead + 0.7Earthquake 0.67 7.39 0.48 0.00 0.00 64.42
STABILITY RATIO / SLIDING SAFETY FACTOR
Load S.R. S.R. All Sliding Sliding All Remarks
Comb N/S Dir E/W Dir SR. FS-N/S FS-EW FS
1-Dead + Snow Load 10.37 100.00 1.50 35.32 100.00 1.50
2-Dead + Live 21.93 100.00 1.50 62.55 100.00 1.50
3 -Dead + 0.75Live + 0.75Snow Load 11.156 100.00 1.50 35.35 100.00 1.50
4 - Dead + 0.75Live + 0.75Snow Load + 0.75Wind 3.06 100.00 1.50 9.39 100.00 1.50
5 - Dead + Wind 278 98.09 1.50 8.64 100.00 1.50
6 - 0.6Dead + Wind 1.55 14.83 1.50 6.88 100.00 1.50
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 10.18 100.00 1.50 32.73 100.00 1.50
8-Dead + 0.7Earthquake 21.92 100.00 1.50 77.38 100.00 1.50
9-0.6Dead + 0.7Earthquake 18.75 100.00 1.50 87.04 100.00 1.50
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 10:17:52 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread filter footing (uplift).mcs
DETAIL REPORT FOR 1
FOOTING DESIGN INFORMATION
E-W Dim (ft) 13.00
N-8 Dim (ft) 18.00
Thickness (ft) 2.50
Top Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
6. 0.9Dead + 1.6Wind 18 6 12 0.44 0.01 -0.51 E-W
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 13 6 12 0.44 0.26 . -24.24 N-8
)
Bottom Steel
Goverhing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft)  (kip fi/ft)
3. 1.2Dead + Live + 1.6Snow Load 18 8 12 0.79 0.65 3.45 E-W
6. 0.9Dead + 1.6Wind 13 8 12 0.79 0.65 35.77 N-S
PUNCHING SHEAR -
P1
Control Net Uit Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
3. 1.2Dead + Live + 1.6Snow Load 48.11 7.46 189.74
MAXIMUM SHEAR - E-W DIRECTION
Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1-1.4Dead 9.92 -13.80 2.46 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 3.08 12.46 2.22 94.87
3-1.2Dead + Live + 1.6Snow Load 3.08 13.91 2.48 94.87
4 -1.2Dead + 1.6Snow Load + 0.8Wind 3.08 10.19 1.82 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 3.08 5.00 0.89 94.87
6 - 0.9Dead + 1.6Wind 9.92 2.13 0.38 94.87
7 -1.2Dead + Live + 0.2Snow Load + Earthquake - 9.92 -12.02 214 94.87
8 -0.9Dead + Earthquake 3.08 8.82 1.57 94.87



Page 5 of 7

4/4/2012

Dimensional Solutions FOUNDATION3D Version 5.8.2 Date
Foundation Name 1 Time 10:17:52 AM
Designed By: FLSmidth Sait Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread filter footing (uplift).mcs
DETAIL REPORT FOR 1
MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)

1 - 1.4Dead . 5.08 22.92 5.65 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 5.08 27.32 6.74 94.87
3-1.2Dead + Live + 1.6Snow Load 5.08 37.81 9.32 94.87
4 -1.2Dead + 1.6Snow Load + 0.8Wind 5.08 61.99 15.28 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 5.08 85.66 21.12 94.87
6 - 0.9Dead + 1.6Wind 5.08 87.27 21.52 94.87
7-1.2Dead + Live + 0.2Snow Load + Earthquake 5.08 25.46 6.28 94.87
8-0.9Dead + Earthquake ' 5.08 16.92 417 94.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date

4/4/2012
Foundation Name 1 ' Time 10:17:52 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Exterior Spread filter footing (uplift). mcs

DETAIL REPORT FOR 1

PIER/BASE PLATE DESIGN INFORMATION

P1
E-W Dim (ft) 2.50
N-S Dim (ft) 3.50
Height above grade (ft) 4.58
E-W Offset (ft) 0.00
N-S Offset (ft) ’ 0.00
Requested Reinft.-Ratio 0.0018
Provided Reinft. Ratio 0.0112
Long Bar Size 8
Bars in E-W Dir 5
Bars in N-S Dir 6
Total Long Bars 18
Tie Bar Size 4
Total No. of Ties 9
Major Tie Spacing (in) - 12

PIER ULTIMATE LOAD CAPACITIES

P1

Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W

Comb Load Capa. Capa Capa

(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)

1 - 1.4Dead 58.18 1088.88 7.27 136.13 88.96 1664.80
2-1.2Dead + 1.6Live + 0.5Snow Load 52.54 406.97 6.57 50.88 168.97 1308.69
3-1.2Dead + Live + 1.6Snow Load 58.65 270.90 7.33 33.87 289.95 1339.31
4 -1.2Dead + 1.6Snow Load + 0.8Wind 39.24 61.86 8.08 12.74 691.70 1090.59
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind . 13.63 13.99 16.16 . 16.59 1000.68 1027.70 .
6 - 0.9Dead + 1.6Wind -1.54 -1.56 16.16 20.99 900.98 1170.94
7-1.2Dead + Live + 0.2Snow Load + Earthquake 50.69 450.67 6.34 56.59 151.60 1345.70
8-0.9Dead + Earthquake 37.18 623.55 4.65 77.94 88.20 1479.26
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Dimensional Solutions FOUNDA'ﬁONSD Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 9:23:02 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: ‘Combine Filter Building Footing.mcs .
DETAIL REPORT FOR 1
APPLIED LOADS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 54.69 3.86 0.00 2.01 4717
2 - Live 45.15 2.79 0.00 -0.98 23.24
3 - Snow Load 4217 3.04 0.00 3.81 89.95
4 - Wind 51.80 7.34 0.00 19.95 350.88
5 - Earthquake 24.90 4.15 0.00 1.00 24.64
P2
Load Axial Shear E-W Mom N-S . Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 54.01 -1.91 0.00 1.99 47.09
2 - Live 42.51 -2.39 0.00 -0.99 23.68
3 - Snow Load 43.86 -1.32 0.00 3.79 90.06
4 - Wind -88.57 8.04 0.00 20.19 358.23
5 - Earthquake -24.71 4.06 0.00 0.98 23.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 9:23:02 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing.mcs
‘DETAIL REPORT FOR 1
UNFACTORED (ALLOWABLE) LOAD COMBINATIONS
P1
Load Axial  * Shear E-W Mem N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-Dead + Snow Load 96.86 6.90 0.00 5.82 137.12
2 -Dead + Live 99.84 6.65 0.00 1.03 70.41
3-Dead + 0.75Live + 0.75Snow Load 120.18 823 0.00 4.13 132.06
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 1569.03 13.74 0.00 19.10 395.22
5-Dead + Wind 106.49 11.20 0.00 21.96 398.05
6 - 0.6Dead + Wind 84.61 9.66 0.00 21.16 379.18
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 133.25 10.41 0.00 4.66 145.00
8 -Dead + 0.7Earthquake ' 72.12 6.77 0.00 2.7 64.42
9-0.6Dead + 0.7Earthquake 50.24 522 0.00 1.91 45.55
P2
Load Axial Shear E-W Mom N-S  Shear N-8 Mom E-W
Comb (kips) (kips) (kip ft) (kips) {kip ft)
1-Dead + Snow Load 97.87 -3.23 0.00 578 137.15
2 -Dead + Live 96.52 -4.30 0.00 1.00 70.77
3 -Dead + 0.75Live + 0.75Snow Load 118.79 -4.69 0.00 4.09 132.40
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 52.36 1.34 0.00 19.23 401.07
5 - Dead + Wind -34.56 6.13 0.00 22.18 405.32
6 - 0.6Dead + Wind -56.16 6.89 0.00 21.38 386.48
7 - Dead + 0.75Live + 0.75Snow Load + 0.525Earth 105.81 -2.56 0.00 4.60 144.93
8 - Dead + 0.7Earthquake 36.71 0.93 0.00 2.68 63.80
9-0.6Dead + 0.7Earthquake 15.11 1.70 0.00 1.88 44.96
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 9:23:02 AM
.|Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing.mcs
DETAIL REPORT FOR 1

FACTORED (ULTIMATE) LOAD COMBINATIONS

P1

Load Axial  Shear EW  Mom N-S  ShearN-S Mom E-W

Comb (kips) (kips) (kip ft) (kips) (kip ft)
1- 1.4Dead ) ’ 76.57 5.40 0.00 2.81 66.04 -
2-1.2Dead + 1.6Live + 0.5Snow Load 158.95 10.62 0.00 2.75 138.76
3-1.2Dead + Live + 1.6Snow Load ) 178.25 12.29 0.00 7.53 223.76
4-1.2Dead + 1.6Snow Load + 0.8Wind 174.54 15.37 0.00 24.47 481.23
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 214.74 20.69 0.00 35.26 686.23
6-0.9Dead + 1.6Wind 132.10 15.22 0.00 33.73 603.86
7-12Dead + Live + 0.2Snow Load + Earthquake 144.11 12.18 0.00 3.19 122.47
8-0.9Dead + Earthquake 7412 7.62 0.00 2.81 67.09

P2

Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W

Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-1.4Dead 75.61 -2.67 0.00 2.79 65.93
2-1.2Dead + 1.6Live + 0.5Snow Load 154.76 -6.78 0.00 2.70 139.43
3-1.2Dead + Live + 1.6Snow Load 177.50 -6.79 0.00 7.46 224.28
4-1.2Dead + 1.6Snow Load + 0.8Wind 64.13 2.03 0.00 24.60 487.19
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind -12.46 7.52 0.00 35.60 698.39
6-0.9Dead + 1.6Wind -93.10 11.15 0.00 34.10 615.55
7-1.2Dead + Live + 0.2Snow Load + Earthquake 91.38 -0.89 0.00 3.14 122.07
8-0.9Dead + Earthquake 23.90 2.34 0.00 2.77 66.25

BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max Al Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/S Dir E/W Dir N/S axis ~ E/W axis
(ksf) (ksf) (ft) (ft) (kip-fty (kip-ft)

1-Dead + Snow Load ) 1.53 5.72 0.67 0.08 44.97 384.47
2-Dead + Live 1.35 5.72 0.28 0.02 10.88 160.47
3-Dead + 0.75Live + 0.75Snow Load 1.58 572 0.55 0.03 19.70 342.57
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 2.55 7.39 1.95 1.55 923.49 1160.40
5-Dead + Wind : 252 . 7.39 2.69 2.74 1245.87 1222.70
6-0.6Dead + Wind 2.64 7.39 453 4.84 1250.56 1169.80
7-Dead + 0.75Live + 0.75Snow Load + 0.525Earth 1.70 7.39 0.61 0.32 199.80 377.91
8-Dead + 0.7Earthquake 1.32 7.39 0.36 0.57 280.95 179.38
-9-0.6Dead + 0.7Earthquake 0.86 7.39 0.43 0.97 285.64 126.48
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 9:23:02 AM
Designed By: FLSmidth Sait Lake City Engineer WChan Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: . Combine Filter Building Footing.mcs

~ DETAIL REPORT FOR 1
STABILITY RATIO / SLIDING SAFETY FACTOR
Load S.R. SR All Sliding Sliding All Remarks
Comb N/S Dir E/W Dir S.R. FS-N/S FS-EW FS
N

1-Dead + Snow Load 13.53 100.00 1.50 40.88 100.00 1.50
2-Dead + Live . 32.50 100.00 1.50 100.00 100.00 1.50.
3-Dead + 0.75Live + 0.75Snow Load 16.34 100.00 1.50 60.36 100.00 1.50
4 - Dead + 0.75Live + 0.75Snow Load + 0.75Wind 4.61 61.41 1.50 12.59 28.22 1.50
5-Dead + Wind 2.87 27.69 1.50 9.35 20.53 1.50
6 - 0.6Dead + Wind 1.69 15.15 1.50 7.39 15.55 1.50
7-Dead + 0.75Live + 0.75Snow Load + 0.525Earth 14.82 84.79 1.50 53.59 55.96 1.50
8 - Dead + 0.7Earthquake 24.68 92.30 . 1.50 80.06 48.62 1.50
9-0.6Dead + 0.7Earthquake 21.01 63.75 1.50 87.92 39.88 1.50
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 9:23:02 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
’ P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing.mcs
' DETAIL REPORT FOR 1
FOOTING DESIGN INFORMATION
E-W Dim (ft) 26.00
N-S Dim  (ft) 18.00
Thickness (ft) 2.50
Top Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
3. 1.2Dead + Live + 1.6Snow Load 18 6 12 0.44 0.34 -31.71 E-W
6. 0.9Dead + 1.6Wind 26 6 12 0.44 0.2 -18.28 "N-S
Bottom Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 18 8 12 0.79 0.65 7.52 E-W
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 26 8 12 0.79 0.65 40.79 N-S
PUNCHING SHEAR
P1
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 209.19 32.44 189.74
P2
Control Net Uit Punch. All Rem
Comb Load Stress Stress
(Kips) (psi) (psi)
163.26 25.32 189.74

3. 1.2Dead + Live + 1.6Snow Load

C-015 Rev. 0/ Page 129 of 166



Page 7 of 9

Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 9:23:02 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing.mcs
DETAIL REPORT FOR 1
MAXIMUM SHEAR - E-W DIRECTION
Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
(f) - (kips) (psi) (psi)
1-1.4Dead . 6.42 -46.23 8.23 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 6.42 -86.88 15.47 94.87
3-1.2Dead + Live + 1.6Snow Load 6.42 -97.95 17.44 94.87
4-12Dead + 1.6Snow Load + 0.8Wind 6.42 -80.95 14.41 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 6.42 -84.44 15.04 94.87
6-0.9Dead + 1.6Wind 6.42 -39.46 7.03 94.87
7-1.2Dead + Live + 0.2Snow Load + Earthquake 6.42 -73.56 13.10 94.87
8-0.9Dead + Earthquake 6.42 -36.64 6.52 94.87
MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
() (kips) (psi) (psi)

1-1.4Dead 12.92 -62.75 7.74 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 12.92 -117.11 14.44 94.87
3-1.2Dead + Live + 1.6Snow Load 12.92 -146.58 18.07 94.87
4 -1.2Dead + 1.6Snow Load + 0.8Wind P 12.92 -170.54 21.02 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 12.92 -202.43 24.95 94.87
6-0.9Dead + 1.6Wind 12.92 -157.00 19.35 94.87
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 12.92 -93.31 11.50 94.87
8 -0.9Dead + Earthquake 12.92 -44.94 5.54 94.87
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Dimensional Solutions FOUNDATION3D Version -~ 5.8.2 Date 4/4/12012
Foundation Name 1 : Time 9:23:02 AM
Designed By: FLSmidth Salt Lake City . Engineer WChan Checker

P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footihg.mcs

DETAIL REPORT FOR 1

PIER/BASE PLATE DESIGN INFORMATION

: P1 P2
E-W Dim (ft) 2.50 2.50
N-S Dim (ft) : 3.50 3.50
Height above grade (ft) 3.50 3.50
E-W Offset (ft) -10.00 10:00
N-S Offset (ft) 0.00 * 0.00
Requested Reinft. Ratio 0.0018 .~ 0.0018
Provided Reinft. Ratio 0.0100 0.0100
Long Bar Size 8 8
Bars in E-W Dir 5 . 5
Bars in N-S Dir . 5 5
Total Long Bars 16 16
Tie Bar Size ' 4 4
Total No. of Ties 8 8
Major Tie Spacing (in) 12 12

PIER ULTIMATE LOAD CAPACITIES

P1

Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)
1- 1.4Dead 89.43 1253.67 37.83 528.68 85.74 1185.88
2-1.2Dead + 1.6Live + 0.5Snow Load 169.98 1263.86 74.31 550.49 158.01 1159.80
3-12Dead + Live + 1.6Snow Load 189.27 852.51 86.00 387.17 276.46 1243.75
4-12Dead + 1.6Snow Load + 0.8Wind 185.56 306.54 107.58 177.11 652.50 1074.14
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind - 225.77 242.06 144.80 155.27 933.03 1000.50
6-0.9Dead + 1.6Wind 140.37 149.42 106.53 113.40 839.96 893.74
7-1.2Dead + Live + 0.2Snow Load + Earthquake 155.14 1132.73 85.26 622.51 144.83 1057.25
8- 0.9Dead + Earthquake 82.39 964.33 53.37 624.57 86.76 1015.06

P2

Load Axial . Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
- (kips) (kips) (kip t) (kip ft) (ip ft) (kip ft)
1 - 1.4Dead . 8848 1518.16 18.72 321.13 85.43 1458.97
2-12Dead + 1.6Live + 0.5Snow Load 165.78 1461.52 47.43 417.93 158.32 1387.76
3-12Dead + Live + 1.6Snow Load 188.52 1048.31 47.56 264.37 276.52 1536.50
4-12Dead + 1.6Snow Load + 0.8Wind 75.16 122.62 14.20 23.16 659.42 1075.99
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind -1.43 -1.45 52.65 58.25 947.57 1048.72
6-0.9Dead + 1.6Wind -84.83 -90.81 78.01 83.55 ' 854.21 914.75
7-1.2Dead + Live + 0.2Snow Load + Earthquake 102.41 1164.01 12.80 145.44 144.02 1635.27
8-0.9Dead + Earthquake 3217 460.78 16.39 234.72 85.65 1226.70
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 9:25:56 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing (uplift).mcs i
DETAIL REPORT FOR 1
APPLIED LOADS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 48.91 1.72 0.00 -2.01 -47.08
2-Live -3.35 -0.45 0.00 -0.38 -4.91
3 - Snow Load 33.28 0.76 0.00 -3.82 -89.47
4 - Wind -92.67 -12.01 0.00 -19.96 -350.62
5 - Earthquake -24.60 © 413 0.00 -1.00 -24.64
P2
Load Axial  Shear EW  MomN-S  Shear N-S Mom E-W
Case (kips) (kips) (kip ft) (kips) (kip ft)
1- Dead 49.09 -3.89 000 -200 -46.92
2-Live 3.36 -0.48 0.00 -0.14 -4.26
3 - Snow Load 35.09 -3.43 0.00 -3.81 -89.35
4 - Wind 46.69 -9.93 0.00 -20.17 -368.68
5 - Earthquake 24.41 -4.04 0.00 -0.98 -23.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/412012
Foundation Name 1 Time 9:25:56 AM
|Designed By: FLSmidth Salt Lake City Engineer WChan Checker :
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing (uplift).mcs
DETAIL REPORT FOR 1

UNFACTORED (ALLOWABLE) LOAD COMBINATIONS

P1

Load : Axial Shear E-W Mom N-S  Shear N-S Mom E-W

Comb (kips) (kips) (kip ft) " (kips) (kip ft)
1-Dead + Snow Load 82.19 . 248 0.00 -5.83 -136.55
2 -Dead + Live . 45.56 1.27 0.00 -2.39 -51.99
3 -Dead + 0.75Live + 0.75Snow Load ' 71.36 1.95 0.00 -5.16 -117.87
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 1.86 -7.06 0.00 -20.13 -380.83
5-Dead + Wind -43.76 -10.29 0.00 -21.97 -397.70
6-0.6Dead + Wind -63.32 -10.98 - 0.00 -21.17 -378.87
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 58.44 -0.22 0.00 -5.69 -130.80
8-Dead + 0.7Earthquake . 31.69 -1.17 0.00, -2.71 -64.33
9-0.6Dead + 0.7Earthquake 12.13 -1.86 0.00 -1.91 -45.50

P2

Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W

Comb (kips) (kips) (kip ft) (kips} (kip ft)
1-Dead + Snow Load - 84.18 -7.32 0.00 -5.81 -136.27
2-Dead + Live : 52.45 -4.37 0.00 -2.14 -51.18
3-Dead + 0.75Live + 0.75Snow Load 77.93 -6.82 0.00 -4.96 -117.13
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 112.95 -14.27 0.00 -20.09 -386.14
5-Dead + Wind 95.78 -13.82 0.00 -22.17 -405.60
6-0.6Dead + Wind 76.14 -12.26 0.00 -21.37 -386.83
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 90.74 -8.94 0.00 -5.48 -129.66
8 -Dead + 0.7Earthquake 66.18 -6.72 0.00 -2.69 -63.63
9-0.6Dead + 0.7Earthquake 46.54 -5.16 0.00 -1.89 -44.86
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 . Time 9:25:56 AM
Designed By: FLSmidth Sait Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing (uplift).mcs
DETAIL REPORT FOR 1
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W - Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - 1.4Dead 68.47 241 0.00 -2.81 -65.91
2-1.2Dead + 1.6Live + 0.5Snow Load 69.97 1.72 0.00 -4.93 -109.09
3-1.2Dead + Live + 1.6Snow Load 108.59 2.83 0.00 -8.90 -204.56
4 -1.2Dead + 1.6Snow Load + 0.8Wind 37.80 -6.33 0.00 -24.49 -480.14
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind -76.29 -17.22 0.00 -36.64 -667.13
6 - 0.9Dead + 1.6Wind . -104.25 -17.67 0.00 -33.75 -603.36
7-1.2Dead + Live + 0.2Snow Load + Earthquake 37.40 -2.36 0.00 -4.56 -103.94
8 -0.9Dead + Earthquake 19.42 -2.58 0.00 -2.81 -67.01
P2
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - 1.4Dead 68.73 -5.45 0.00 -2.80 -65.69
2-1.2Dead + 1.6Live + 0.5Snow Load 81.83 -7.16 0.00 -4.53 -107.80
3-1.2Dead + Live + 1.6Snow Load 118.41 -10.64 0.00 -8.64 -203.52
4 -1.2Dead + 1.6Snow Load + 0.8Wind 152.40 -18.10 0.00 -24.63 -486.21
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 154.52 -22.75 0.00 -36.72 -679.13 -
6 - 0.9Dead + 1.6Wind ! 118.89 -19.39 0.00 -34.07 -616.12
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 93.70 -9.87 0.00 -4.28 -102.30
8-0.9Dead + Earthquake . 68.59 -7.54 0.00 -2.78 -66.10
BEARING CAPACITY - LINEAR SOIL. PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/S Dir E/W Dir N/S axis E/W axis
(ksf) (ksf) (ft) (ft) (kip-ft) (kip-ft)
1-Dead + Snow Load 1.46 5.72 0.70 0.05 26.08 383.40
2-Dead + Live 1.15 5.72 0.30 0.08 39.45 146.21
3-Dead + 0.75Live + 0.75Snow Load 1.38 5.72 0.62 0.04 19.43 331.16
4 - Dead + 0.75Live + 0.75Snow Load + 0.75Wind 2.33 7.39 2.31 1.82 908.31 1149.06
5-Dead + Wind 2.44 7.39 2,81 2.68 1166.36 1222.63
6 - 0.6Dead + Wind 2.65 7.39 4.82 4.84 1173.88 1169.79
7 -Dead + 0.75Live + 0.75Snow Load + 0.525Earth 1.51 7.39 0.69 0.44 235.99 366.50
8 - Dead + 0.7Earthquake 1.29 7.39 0.37 056 269.92 179.22
9 -0.6Dead + 0.7Earthquake 0.84 7.39 0.44 0.96 277.45 126.38
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 . Time 9:25:56 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker

P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: ' Combine Filter Building Footing (uplift).mcs

DETAIL REPORT FOR 1

STABILITY RATIO / SLIDING SAFETY FACTOR

Load S.R. S.R. All Sliding Sliding All Remarks

Comb N/S Dir E/W Dir S.R. FS-N/S FS-EW FS
1-Dead + Snow Load 12.90 100.00 1.50 39.52 ) 83.26 1.50
2-Dead + Live : 29.61 100.00 1.50 94.00 100.00 1.50
3 -Dead + 0.75Live + 0.75Snow Load 14.47 100.00 1.50 44.60 80.99 1.50.
4 -Dead + 0.75Live + 0.75Snow Load + 0.75Wind 3.90 37.43 1.50 10.80 17.69 1.50
5-Dead + Wind 2.67 19.93 1.50 9.13 14.34 1.50
6 -0.6Dead + Wind . 1.58 11.54 1.50 7.21 10.74 1.50
7-Dead + 0.75Live + 0.75Snow Load + 0.525Earth 13.07 83.23 1.50 40.44 43.06 1.50
8 -Dead + 0.7Earthquake T 2415 88.03 1.50 78.90 46.74 1.50
9-0.6Dead + 0.7Earthquake 20.55 61.39 1.50 86.90 38.81 1.50
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name -1 Time 9:25:56 AM
Designed By: FLSmidth Sait Lake City Engineer WChan Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing (uplift).mcs
DETAIL REPORT FOR 1
FOOTING DESIGN INFORMATION
E-W Dim (ft) 26.00
N-S Dim (ft) 18.00
Thickness (ft) 2.50
Top Steel
Govérning No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq infft) (sq in/ft) (kip ft/ft)
3. 1.2Dead + Live + 1.6Snow Load 18 6 12 0.44 0.23 -20.7 E-W
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 26 6 12 0.44 0.23 -21.34 N-S
Bottom Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq infft) (kip ft/ft)
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 18 8 12 0.79 0.65 10.1 E-W
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 26 8 12 0.79 0.65 34.32 N-S
PUNCHING SHEAR
P1
Control Net Ult Punch. All Rem -
Comb Load Stress Stress
(kips) (psi) (psi)
3. 1.2Dead + Live + 1.6Snow Load 101.87 15.80 189.74
P2
Control Net Uit Punch. Al Rem
Comb Load Stress Stress
' (kips) (psi) (psi)
5. 1.2Dead + Live + 0.5Snow Load + 1.6Wind 156.68 24.30 189.74
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name 1 Time 9:25:56 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker
P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing (uplift).mcs
DETAIL REPORT FOR 1
MAXIMUM SHEAR - E-W DIRECTION
Load Left Max Shear All Rem
Comb Dist Shear Stress Stress :

) (kips) (psi) (psi)
1 - 1.4Dead 19.58 42.51 7.57 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 19.58 47.07 8.38 94.87
3-1.2Dead + Live + 1.6Snow Load 19.58 66.94 11.92 94.87
4 -1.2Dead + 1.6Snow Load + 0.8Wind 19.58 71.84 12.79 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 19.58 58.08 10.34 94.87
6-0.9Dead + 1.6Wind 19.58 37.54 6.69 94.87
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 19.58 47.76 8.51 94.87
8-0.9Dead + Earthquake 19.58 34.09 6.07 94.87

MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress

W] (kips) (psi) (psi)
1-1.4Dead 5.08 58.50 7.21 94.87
2-1.2Dead + 1.6Live + 0.5Snow Load 5.08 69.82 8.61 94.87
3-1.2Dead + Live + 1.6Snow Load 5.08 109.16 13.46 94.87
4 -1.2Dead + 1.6Snow Load + 0.8Wind 5.08 156.75 19.32 94.87
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 5.08 169.78 20.93 94.87
6 - 0.9Dead + 1.6Wind 5.08 155.69 19.19 94.87
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 5.08 62.85 7.75 94.87
8 -0.9Dead + Earthquake 5.08 42.10 5.19 94.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 4/4/2012
Foundation Name + ’ Time 9:25:56 AM
Designed By: FLSmidth Salt Lake City Engineer WChan Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\
Filename: Combine Filter Building Footing (uplift).mcs

DETAIL REPORT FOR 1

PIER/BASE PLATE DESIGN INFORMATION

P1 P2
E-W Dim (ft) 2.50 2.50
N-S Dim  (ft) 3.50 3.50
Height above grade (ft) 3.50 3.50
E-W Offset (ft) -10.00 10.00
N-S Offset (ft) 0.00 0.00
Requested Reinft. Ratio 0.0018 0.0018
Provided Reinft. Ratio 0.0100 0.0100
Long Bar Size 8 8
Bars in E-W Dir~ 5 5
Bars in N-S Dir 5 5
Total Long Bars 16 16
Tie Bar Size 4 4
Total No. of Ties 8 8
Major Tie Spacing (in) 12 12

PIER ULTIMATE LOAD CAPACITIES

P1
. Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (kip ft)
1 - 1.4Dead 81.34 1431.24 16.86 296.49 85.61 1498.60
2-1.2Dead + 1.6Live + 0.5Snow Load 81.00 889.13 12.07 130.24 143.60 1567.41
3-1.2Dead + Live + 1.6Snow Load 119.62 646.57 19.81 106.78 266.89 1433.43
4-12Dead + 1.6Snow Load + 0.8Wind 48.83 75.41 44.30 68.41 651.59 1006.36
5-12Dead + Live + 0.5Snow Load + 1.6Wind -65.26 -66.81 120.55 123.42 923.60 . 945.57
6-0.9Dead + 1.6Wind -95.98 -102.06 123.68 131.53 839.58 892.91
7-1.2Dead + Live + 0.2Snow Load + Earthquake 48.42 445.41 16.55 152.16 135.83 1249.16
8 -0.9Dead + Earthquake 27.69 360.82 18.07 235.54 _ 86.68 1128.66
P2
Load - Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) . (kipft) (kip ft)
1-1.4Dead 81.59 1217.39 38.12 566.49 85.29 1256.54
2-1.2Dead + 1.6Live + 0.5Snow Load 92.85 866.98 50.06 466.80 139.50 1301.08
3-1.2Dead + Live + 1.6Snow Load 129.44 626.02 74.45 359.26 263.98 1272.91
4 - 1.2Dead- + 1.6Snow Load + 0.8Wind 163.43 307.32 126.70 238.15 658.63 1237.79
5-1.2Dead + Live + 0.5Snow Load + 1.6Wind 165.54 200.50 159.26 192.92 936.15 1133.95
6 -0.9Dead + 1.6Wind 127.15 162.75 135.72 173.74 854.62 1094.00
7 -1.2Dead + Live + 0.2Snow Load + Earthquake 104.72 916.67 69.12 605.03 132.28 1157.58
8 -0.9Dead + Earthquake 76.86 977.13 52.79 671.12 85.56 1087.66
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6152012
Foundation Name F-1 Time 8:32:16 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-1 (E9.review).mcs :
- DETAIL REPORT FOR F-1
APPLIED LOADS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Case (Kips) (kips) (Kip ft) kips) (kip ft)
1 - Dead 86.24 0.92 0.00 -0.08 0.00
2-Live 21.16 0.62 0.00 -0.13 0.00
3 - Snow 105.92 0.92 0.00 -0.03 0.00
4 - Wind X 1.96 -2.66 0.00 0.10 0.00
5-Wind Y -36.39 1.82 0.00 017 0.00
6 - Earthquake X 0.88 -2.49 0.00 0.01 0.00
7 - Earthquake Y -3.34 0.49 0.00 -0.02 0.00
UNFACTORED (ALLOWABLE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (Kips) (kip ft)
1 - Dead 86.24 0.92 0.00 -0.08 0.00
2-Dead + Live 107.40 1.54 0.00 -0.21 0.00
3-Dead + Snow 192.16 1.84 0.00 -0.11 0.00
4 -Dead + 0.75Live + 0.75Snow 181.55 2.08 0.00 -0.20 0.00
5-Dead + Wind X 88.20 -1.74 0.00 0.02 0.00
6-Dead + Wind Y 49.85 2.74 0.00 0.09 0.00
7 - Dead + 0.7Earthquake X 86.86 -0.82 0.00 -0.07 0.00
8 - Dead + 0.7Earthquake Y 83.90 1.26 0.00 -0.09 0.00
9-0.6Dead + Wind X 53.70 =211 0.00 0.05 0.00 -
10 - 0.6Dead + Wind Y 15.35 2.37 0.00 0.12 0.00
11 - 0.6Dead + 0.7Earthquake X 52.36 -1.19 0.00 -0.04 0.00
12 - 0.6Dead + 0.7Earthquake Y 49.41 0.90 0.00 -0.06 0.00
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012
Foundation Name F-1 Time 8:32:16 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-1 (E9 review).mcs

DETAIL REPORT FOR F-1

FACTORED (ULTIMATE) LOAD COMBINATIONS

P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 -1.4Dead 120.74 1.29 0.00 -0.11 0.00
2 -1.2Dead + 1.6Live + 0.5Snow 190.30 2.56 0.00 -0.32 0.00
3-1.2Dead + Live + 1.6Snow 294.12 3.20 0.00 -0.27 0.00
4-1.2Dead + Live + 0.5Snow + 1.8Wind X 180.74 -2.07 0.00 -0.08 0.00
5-1.2Dead + Live + 0.5Snow + 1.6WindY 119.38 5.10 0.00 0.03 0.00
6-1.2Dead + Live + 0.2Snow + Earthquake X 146.71 -0.58 0.00 -0.22 0.00
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 142.49 2.40 0.00 -0.25 0.00
Y 8 -0.9Dead + 1.6Wind X 80.75 -3.43 0.00 0.09 0.00
9-0.9Dead + 1.6Wind Y 19.39 3.74 0.00 0.20 0.00
10 - 0.9Dead + Earthquake X 78.50 -1.66 0.00 -0.06 0.00
11-0.9Dead + Earthquake Y 74.28 1.32 0.00 -0.09 0.00
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem

Comb Pressure Pressure N/S Dir E/W Dir N/S axis E/W axis

(ksf) (ksf) (0] (ft) (Kip-ft) (kip-ft)

1 - Dead 1.45 4.48 0.00 0.03 4.60 0.40

) 2 -Dead + Live 1.68 4.48 0.01 0.05 7.70 1.05

| 3-Dead + Snow 2.54 4.48 0.00 0.04 9.20 0.55

4 - Dead + 0.75Live + 0.75Snow 2.44 4.48 0.00 0.04 10.38 1.00

5-Dead + Wind X 1.50 5.81 0.00 0.06 8.70 0.10

6 -Dead + WindY 1.14 5.81 0.00 0.13 13.70 0.45 ~

7 - Dead + 0.7Earthquake X 1.45 5.81 0.00 0.03 ’ 4.12 0.37

8 - Dead + 0.7Earthquake Y 1.44 5.81 0.00 0.05 6.32 0.47

9 -0.6Dead + Wind X 0.94 5.81 0.00 0.12 10.54 0.26

10 - 0.6Dead + WindY 0.56 5.81 0.01 0.24 11.86 0.61

11-0.6Dead + 0.7Earthquake X 0.90 581 0.00 0.07 5.96 0.21

12 - 0.6Dead + 0.7Earthquake Y 0.86 5.81 0.00 0.05 4.48 0.31
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012
Foundation Name F-1 Time 8:32:16 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-1 (E9 review).mcs -
DETAIL REPORT FOR F-1
STABILITY RATIO / SLIDING SAFETY FACTOR
Load SR. S.R. All Sliding Sliding All Remarks

Comb N/S Dir E/W Dir S.R. FS-N/S FS-EW FS
1 - Dead 100.00 100.00 1.50 100.00 100.00 1.50
2 -Dead + Live 100.00 100.00 1.50 100.00 70.34 1.50
3 -Dead + Snow " 100.00 100.00 1.50 100.00 81.90 1.50
4-Dead + 0.75Live + 0.75Snow 100.00 100.00 1.50 100.00 70.07 1.50
5-Dead + Wind X 100.00 82.93 . 1.50 100.00 56.73 1.50
6-Dead + Wind Y 100.00 38.67 1.50 100.00 29.03 1.50
7 -Dead + 0.7Earthquake X 100.00 100.00 1.50 100.00 100.00 1.50
8 -Dead + 0.7Earthquake Y 100.00 100.00 1.50 100.00 76.46 1.50
9-0.6Dead + Wind X 100.00 41.44 1.50 100.00 33.33 1.50
10-0.6Dead + WindY 100.00 20.66 1.50 100.00 21.53 1.50
11 -0.6Dead + 0.7Earthquake X 100.00 72.23 1.50 100.00 58.42 1.50
12-0.6Dead + 0.7Earthquake Y 100.00 92.81 1.50 100.00 76.09 1.50
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Foundation Name
|Designed By:

Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012 .
F-1 Time 8:32:16 AM
FLSmidth Salt Lake City Engineer ECS Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

Filename: F-1 (E9 review).mcs
DETAIL REPORT FOR F-1
FOOTING DESIGN INFORMATION
E-W Dim (ft) 10.00
N-S Dim (ft) 10.00
Thickness (ft) 2.00

Governing
Combination

11. 0.9Dead + Earthquake Y
11. 0.9Dead + Earthquake Y
Governing

Combination

3. 1.2Dead + Live + 1.6Snow
3. 1.2Dead + Live + 1.6Snow

Control
Comb

3. 1.2Dead + Live + 1.6Snow

Top Steel
No of Bar Bar Area Area Moment Direction
Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (Kkip ft/ft)
10 7 12 0.6 0 0 E-W
10 7 12 0.6 0 0 N-S
Bottom Steel
No of Bar Bar Area Area Moment Direction
Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
10 7 12 0.6 0.52 21,57 E-W
10 7 12 - 08 0.52 13.51 N-S
PUNCHING SHEAR
P1
Net Uit Punch. All Rem
Load Stress Stress
(kips) (psi) (psi)
226.60 48.01 189.74
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Dimensional Solutions FOUNDATION3D
Foundation Name F-1
Designed By:

FLSmidth Salt Lake City
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

Version

Engineer

5.8.2

ECS

Date
Time
Checker

6/5/2012
8:32:16 AM

Filename: F-1 (E9 review).mcs
DETAIL REPORT FOR F-1
MAXIMUM SHEAR - E-W DIRECTION
Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1 - 1.4Dead 7.92 -27.10 11.29 94.87
2-1.2Dead + 1.6Live + 0.5Snow 7.92 -42.04 17.52 94.87
3-1.2Dead + Live + 1.6Snow 7.92 -63.98 26.66 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 2.08 39.81 16.59 94.87
5-1.2Dead + Live + 0.5Snow + 1.6WindY 7.92 -28.52 11.88 94.87
6-1.2Dead + Live + 0.2Snow-+ Earthquake X 2.08 31.98 13.32 94.87
7-1.2Dead + Live + 0.2Snow + Earthquake Y 7.92 -32.00 13.33 94.87
8-0.9Dead + 1.6Wind X * 2.08 19.36 8.07 94.87
9-0.9Dead + 1.6Wind Y 7.92 -6.73 2.81 94.87
10-0.9Dead + Earthquake X 2.08 18.02 7.51 94.87
11-0.9Dead + Earthquake Y 7.92 -16.97 7.07 94.87
MAXIMUM SHEAR - N-S DIRECTION
Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
) (kips) {psi) (psi)
1-1.4Dead 1.33 16.98 7.07 94.87
2-1.2Dead + 1.6Live + 0.5Snow 1.33 26.20 10.92 94.87
3-1.2Dead + Live + 1.6Snow 1.33 40.03 16.68 94.87
4-1.2Dead + Live + 0.5Snow + 1.6Wind X 1.33 24.85 10.35 94.87
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 1.33 16.64 6.93 94.87
6-1.2Dead + Live + 0.2Snow + Earthquake X 1.33 20.36 8.48 94.87
7-1.2Dead + Live + 0.2Snow + Earthquake Y 1.33 19.81 8.25 94.87
8-0.9Dead + 1.6Wind X 8.67 -11.34 4.72 94.87
9-0.9Dead + 1.6WindY 8.67 -3.20 1.33 94,87
10 - 0.9Dead + Earthquake X 1.33 11.03 4.60 94,87
11-0.9Dead + Earthquake Y 1.33 10.48 4.37 94.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2
Foundation Name F-1 8:32:16 AM
Designed By: FLSmidth Salt Lake City Engineer Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-1 (E9 review).mcs
DETAIL REPORT FOR F-1
PIER/BASE PLATE DESIGN INFORMATION
P1
E-W Dim (ft) 2.50
N-S Dim (ft) 4.00
Height above grade (ft) 1:00
E-W Offset (ft) 0.00
N-S Offset (ft) 0.00
Requested Reinft. Ratio 0.0050
Provided Reinft. Ratio 0.0076
Long Bar Size 8
Bars in E-W Dir 4
Bars in N-S Dir 5
Total Long Bars 14
Tie Bar Size 4
Total No. of Ties 6
Major Tie Spacing (in) 12
PIER ULTIMATE LOAD CAPACITIES
P1
Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (Kips) (kip t) (kip ) (kip ft) (kip ft
1 -1.4Dead 127.04 2869.56 15.88 414.09 21.60 515.89
2 -1.2Dead + 1.6Live + 0.5Snow 195.70 2869.56 24.486 414.09 33.27 515.89
3-1.2Dead + Live + 1.6Snow 299.52 2869.56 37.44 414.09 50.92 515.89
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 186.14 2869.56 23.27 414.09 31.64 515.89
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 124.78 2869.56 15.60 414.09 21.21 515.89
6-1.2Dead + Live + 0.2Snow + Earthquake X 152.11 2869.56 19.01 414.09 25.86 515.89
7-1.2Dead + Live + 0.2Snow + Earthquake Y 147.89 2869.56 18.49 414.09 25.14 515.89
8 -0.9Dead + 1.6Wind X 84.80 2869.56 10.60 414.09 14.42 515.89
9-0.9Dead + 1.6Wind Y 23.44 2189.27 11.22 1042.54 3.99 372.01
10- 0.9Dead + Earthquake X 82.55 2869.56 10.32 414.09 14.03 515.89
11 - 0.9Dead + Earthquake Y 78.33 2869.56 9.79 414.09 13.32 515.89
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Dimensional Solutions FOUNDATION3D Version - 5.8.2 Date 6/5/2012
Foundation Name F-1 Time 8:32:16 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

Filename: F-1 (E9 review).mcs
DETAIL REPORT FOR F-1
POSITOGEL. 101,00 N
N
c 4.00 10.00
A
A N
250
| |
200 l 10.00 1
PLAN (1 REQD.) (All dimensionsin ft)
| i 14 # 8 bars
A b | 4 eain E- Oir MATERIAL QUANTITIES
: s @8" o.c.
f 087 ®@ 200" oo b0y | 5 eainN-S Dir CONCRETE 85 (CY) GROUT 0789 (CF)
) e @10" o.c.
0#7@ 200" 0. {top) SECT A-A FORMWORK  119.0 (3F) ANCH 0.0(LE)
! < { REINF.STEEL 10248 (LB)
10#7@12.00" o.c.(bot)
0%7® 200" EXCAYATION 495 (CY) ABOYE GRADE
@12.00" o.c.{(top) FINISH  13.0 {SF)
FOUNDATION PLAN & ELEV FOR
ELE¥ATION LOOKING NORTH a1
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Dimensionai Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012
Foundation Name F-4 (Pink) » Time 5 10:53:04 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (E7,8 review-).mcs

DETAIL REPORT FOR F-4 (Pink)

APPLIED LOADS

-P1

Load . Axial Shear E-W Mom N-§  Shear N-S Mom E-W

Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 97.48 8.78 0.00 0.46 0.00
2-Llive 100.57 9.37 0.00 0.72 0.00
3 - Snow 73.35 10.10 0.00 -0.05 0.00
4 - Wind X ) -50.56 -9.72 0.00 -0.02 0.00
5-Wind Y -188.17 -29.01 0.00 0.01 0.00
6 - Earthquake X . 1.29 -0.20 0.00 -0.19 0.00
7 - Earthquake Y -54.11 -13.45 0.00 -0.02 0.00

P2

Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W

Case (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 77.10 -3.04 0.00 1.41 0.00
2-Live 0.61 223 0.00 1.69 0.00
3 - Snow 56.41 0.06 0.00 0.52 0.00
4 - Wind X 62.30 -9.72 0.00 -2.21 0.00
5-Wind Y 150.57 -24.31 0.00 1.66 0.00
6 - Earthquake X 0.30 -0.14 0.00 -3.54 0.00
7 - Earthquake Y 54.33 -12.66 0.00 -0.61 0.00
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date
Foundation Name F-4 (Pink) Time
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

6/5/2012
10:53:04 AM

Filename: F-4 (E7,8 review-).mcs . .
DETAIL REPORT FOR F-4 (Pink)
UNFACTORED (ALLOWABLE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-Dead 97.48 8.78 0.00 0.46 0.00
2-Dead + Live 198.05 18.15 0.00 1.18 0.00
3-Dead + Snow 170.83 18.88 0.00 0.41 0.00
4 -Dead + 0.75Live + 0.75Snow 227.92 23.38 0.00 0.96 0.00
5-Dead + Wind X 46.92 -0.94 0.00 0.44 0.00
6-Dead + Wind Y ) -90.69 -20.23 0.00 0.47 0.00
7 - Dead + 0.7Earthquake X 98.38 8.64 0.00 0.33 0.00
8-Dead + 0.7Earthquake Y 59.60 -0.64 0.00 0.45 0.00
9-0.6Dead + Wind X 7.93 -4.45 0.00 0.26 0.00
10-0.6Dead + Wind Y -129.68 -23.74 0.00 0.29 0.00
11-0.75Dead + 0.7Earthquake X 74.01 6.45 0.00 0.21 0.00
12 - 0.75Dead + 0.7Earthquake Y 35.23 -2.83 0.00 0.33 0.00
P2
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1 - Dead 77.10 -3.04 0.00 1.41 0.00
2-Dead + Live 77.71 -0.81 ~ 0.00 3.10 0.00
"3-Dead + Snow 133.51 -2.98 0.00 1.93 0.00
4 - Dead + 0.75Live + 0.75Snow 119.87 -1.32 0.00 3.07 0.00
5-Dead + Wind X 139.40 -12.76 0.00 -0.80 0.00
6-Dead + Wind Y 227.67 -27.35 0.00 3.07 0.00
7-Dead + 0.7Earthquake X 77.31 -3.14 0.00 -1.07 0.00
8 -Dead + 0.7Earthquake Y 115.13 -11.90 0.00 0.98 0.00
9-0.6Dead + Wind X 108.56 -11.54 0.00 -1.36 0.00
10-0.6Dead + Wind Y 196.83 -26.13 0.00 2.51 0.00
11-0.75Dead + 0.7Earthquake X 58.04 -2.38 0.00 -1.42 0.00
12-0.75Dead + 0.7Earthquake Y

95.86 -11.14 0.00 0.63 0.00
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012
Foundation Name F-4 (Pink) Time 10:53:04 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

Filename: F-4 (E7,8 review-).mcs
DETAIL REPORT FOR F-4 (Pink)
FACTORED (ULTIMATE) LOAD COMBINATIONS
P1
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W.
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-1.4Dead 136.47 12.29 0.00 0.64 0.00
2-1.2Dead + 1.6Live + 0.5Snow 314.56 30.58 0.00 1.68 0.00
3-1.2Dead + Live + 1.6Snow 334.91 36.07 0.00 1.19 0.00
4-1.2Dead + Live + 0.5Snow + 1.6Wind X 173.33 9.40 0.00 1.22 0.00
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y -46.85 -21.46 0.00 1.26 0.00
6-1.2Dead + Live + 0.2Snow + Earthquake X 233.51 21.73 0.00 1.07 0.00
7-1.2Dead + Live + 0.2Snow + Earthquake Y 178.11 8.48 0.00 1.24 0.00
8-0.9Dead + 1.6Wind X 6.84 -7.65 0.00 0.38 0.00
9-09Dead + 1.6Wind Y -213.34 -38.51 0.00 0.43 0.00
10-0.9Dead + Earthquake X 89.02 7.70 0.00 0.22 0.00
11-0.9Dead + EarthquakeY - 33.62 -5.55 0.00 0.39 0.00
P2
Load Axial Shear E-W Mom N-S  Shear N-S Mom E-W
Comb (kips) (kips) (kip ft) (kips) (kip ft)
1-1.4Dead 107.94 -4.26 0.00 1.97 0.00
2-1.2Dead + 1.6Live + 0.5Snow 121.70 -0.05 0.00 4.66 0.00
3-1.2Dead + Live + 1.6Snow 183.39 -1.32 0.00 4.21 0.00
4-12Dead + Live + 0.5Snow + 1.6Wind X 221.02 -16.94 0.00 0.11 0.00
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 362.25 -40.28 0.00 6.30 0.00
6-1.2Dead + Live + 0.2Snow + Earthquake X 104.71 -1.55 0.00 -0.05 0.00
7-1.2Dead + Live + 0.2Snow + Earthquake Y 158.74 -14.07 0.00 2.88 0.00
8 -0.9Dead + 1.6Wind X 169.07 -18.29 0.00 -2.27 0.00
9-0.9Dead + 1.6Wind Y 310.30 -41.63 0.00 3.938 0.00
10-0.9Dead + Earthquake X 69.69 -2.88 0.00 -2.27 0.00
11-0.9Dead + Earthquake Y -15.40 0.00 0.66 0.00
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012
Foundation Name F-4 (Pink) Time 10:53:04 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\’
Filename: F-4 (E7,8 review-).mcs
DETAIL REPORT FOR F-4 (Pink)
BEARING CAPACITY - LINEAR SOIL PRESSURE METHOD
Load Max All Ecc Ecc Moment Moment Rem
Comb Pressure Pressure N/S Dir E/W Dir N/S axis E/W axis
(ksf) (ksf) ) () (kip-ft) (Kip-ft)
1 - Dead 1.17 4.72 0.03 0.24 152.14 16.83
2-Dead + Live 1.62 472 0.05 1.41 1047.34 38.52
3-Dead + Snow 1.42 4.72 0.03 0.30 230.10 21.06
4 -Dead + 0.75Live + 0.75Snow 1.70 4.72 0.04 1.08 882.01 36.27
5-Dead + Wind X 1.37 6.05 0.00 1.22 801.50 3.24
6-Dead + Wind Y 1.87 6.05 0.05 4.55 2755.38 31.86
7 - Dead + 0.7Earthquake X 1.17 6.05 0.01 0.25 161.21 6.67
8 -Dead + 0.7Earthquake Y 1.25 6.05 0.02 0.69 442.45 12.86
9-0.6Dead + Wind X 0.95 6.05 0.03 . 217 862.36 9.97
10-0.6Dead + Wind Y 1.48 6.05 0.07 8.08 2816.24 25.13
11-0.75Dead + 0.7Earthquake X 0.88 6.05 0.02 0.25 123.18 10.88
12-0.75Dead + 0.7Earthquake Y 0.98 6.05 0.02 1.00 480.48 8.65
STABILITY RATIO / SLIDING SAFETY FACTOR
Load S.R. SR Alt Sliding Sliding All Remarks
Comb N/S Dir E/W Dir SR. FS-N/S FS-EW FS
1 - Dead 100.00 100.00 1.50 100.00 70.72 1.50
2 -Dead + Live 100.00 89.48 1.50 100.00 26.33 1.50
3-Dead + Snow 100.00 84.28 1.50 100.00 29.61 1.50
4 -Dead + 0.75Live + 0.75Snow 100.00 75.06 1.50 100.00 22.33 1.50
5-Dead + Wind X 100.00 100.00 1.50 100.00 30.06 1.50
6 -Dead + WindY 7.36 12.84 1.50 100.00 8.14 1.50
7 - Dead + 0.7Earthquake X 100.00 100.00 1.50 100.00 73.88 1.50
8 -Dead + 0.7Earthquake Y 100.00 100.00 1.50 100.00 32.38 1.50
9-0.6Dead + Wind X 100.00 56.74 1.50 100.00 17.70 1.50
10- 0.6Dead + Wind Y 3.60 712 1.50 100.00 5.18 1.50
11-0.75Dead + 0.7Earthquake X 100.00 100.00 1.50 100.00 80.17 1.50
12-0.75Dead + 0.7Earthquake Y 100.00 73.94 1.50 100.00 23.30 1.50
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012
Foundation Name F-4 (Pink) Time 10:53:04 AM
Designed By: FLSmidth Sait Lake City Engineer ECS Checker
- P:\110211116 - Caiculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (E7,8 review-).mcs
DETAIL REPORT FOR F-4 (Pink)
FOOTING DESIGN INFORMATION
E-W Dim (ft) 36.00
N-S Dim (ft) 16.00
Thickness (ft) 2.50
Top Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (kip ft/ft)
9. 0.9Dead + 1.6WindY 16 10 12 1.27 0.38 -35.71 E-W
11. 0.9Dead + Earthquake Y 36 10 12 1.27 0 0 N-S
Bottom Steel
Governing No of Bar Bar Area Area Moment Direction
Combination Bars Size Spac Prov Req
(in) (sq in/ft) (sq in/ft) (Kkip ft/ft)
9. 0.9Dead + 1.6Wind Y 16 10 12 1.27 0.65 56.93 E-W
3. 1.2Dead + Live + 1.6Snow 36 10 12 1.27 0.65 17.36 N-S
PUNCHING SHEAR
P1
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
3. 1.2Dead + Live + 1.6Snow 315.01 46.60 189.74
P2
Control Net Ult Punch. All Rem
Comb Load Stress Stress
(kips) (psi) (psi)
5. 1.2Dead + Live + 0.5Snow + 1.6WindY 352.48 52.14 189.74
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012
Foundation Name F-4 (Pink) Time 10:53:04 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:\110211116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\

Filename: F-4 (E7,8 review-).mcs
DETAIL REPORT FOR F-4 (Pink)
MAXIMUM SHEAR - E-W DIRECTION

Load Left Max Shear All Rem
Comb Dist Shear Stress Stress
(v (kips) (psi) (psi)
1 - 1.4Dead 11.42 -56.27 11.27 94.87
2-1.2Dead + 1.6Live + 0.5Snow 11.42 -120.80 24.20 94.87
3-1.2Dead + Live + 1.6Snow 11.42 -131.42 26.33 94.87
4-1.2Dead + Live + 0.5Snow + 1.6Wind X 24.58 85.47 17.12 94.87
5-1.2Dead + Live + 0.5Snow + 1.6WindY 24.58 138.91 27.83 94.87
6 -1.2Dead + Live + 0.2Snow + Earthquake X 11.42 -90.60 18.15 94.87
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 11.42 -66.76 13.37 94.87
8-0.9Dead + 1.6Wind X 24.58 66.37 13.29 94.87
9-0.9Dead + 1.6Wind Y 24.58 109.53 21.94 94.87
10-0.9Dead + Earthquake X 11.42 -36.49 7.31 94.87
11-0.9Dead + Earthquake Y 24.58 51.32 10.28 94.87

MAXIMUM SHEAR - N-S DIRECTION

Load Bottom Max Shear All Rem
Comb Dist Shear Stress Stress
(ft) (kips) (psi) (psi)
1 - 1.4Dead 12.17 -66.71 5.94 94.87
2 -1.2Dead + 1.6Live + 0.5Snow 1217 -114.02 10.15 94.87
3-1.2Dead + Live + 1.6Snow 12.17 -133.10 11.85 94.87
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 12.17 -100.90 8.98 94.87
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y 12.17 -85.82 7.64 94.87
6 -1.2Dead + Live + 0.2Snow + Earthquake X 1217 -87.26 7.77 94.87
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 1217 -88.84 7.9 94.87
8 -0.9Dead + 1.6Wind X 3.83 47.51 4.23 94.87
9-0.9Dead + 1.6Wind Y 12.17 -30.11 2.68 94.87
10 - 0.9Dead + Earthquake X 3.83 43.49 3.87. 94.87
11-0.9Dead + Earthquake Y 1217 -42.55 3.79 94.87
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012
Foundation Name F-4 (Pink) Time 10:53:04 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker

P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (E7,8 review-).mcs

DETAIL REPORT FOR F-4 (Pink)

PIER/BASE PLATE DESIGN INFORMATION

P1 P2
E-W Dim (ft) 2.50 2.50
N-S Dim (ft) 4.00 4.00
Height above grade (ft) 3.00 3.00
E-W Offset (ft) -10.00 10.00
N-S Offset (ft) ' 0.00 0.00
Requested Reinft. Ratio 0.0050 0.0050
Provided Reinft. Ratio 0.0097 0.0097
Long Bar Size 9 9
Bars in E-W Dir 4 4
Bars in N-S Dir 5 5
Total Long Bars 14 14
Tie Bar Size 4 4
Total No. of Ties ’ 7 7
Major Tie Spacing (in) 12 12

i PIER ULTIMATE LOAD CAPACITIES

P1

Load Axial Axial Mom N-S Mom N-S | Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (ip ft) (kip ft) (kip ft)
1 - 1.4Dead 150.12 2137.34 79.90 1133.05 25.52 363.61
2-1.2Dead + 1.6Live + 0.5Snow 326.26 1970.48 198.76 1195.59 55.46 335.20
3-1.2Dead + Live + 1.6Snow 346.61 1836.85 234.43 1236.67 58.92 312.54
4-1.2Dead + Live + 0.5Snow + 1.6Wind X 185.03 2625.16 61.13 864.54 31.45 451.50
5-1.2Dead + Live + 0.5Snow + 1.6Wind Y -35.15 -162.86 139.49 646.37 8.21 38.04
6-1.2Dead + Live + 0.2Snow + Earthquake X 245.21 2040.81 141.22 1170.84 41.69 347.15
7-1.2Dead + Live + 0.2Snow + Earthquake Y 189.81 2738.31 55.09 778.76 32.27 485.47
8-0.9Dead + 1.6Wind X 15.61 312.23 49.73 994.65 2.65 53.08
9-0.9Dead + 1.6WindY -204.57 -360.58 250.34 441.47 -34.78 -61.32
10 - 0.9Dead + Earthquake X 97.80 2183.38 50.06 1113.52 16.63 371.06
11-0.9Dead + Earthquake Y 42.40 1543.46 36.06 1303.92 7.21 262.61

P2

Load Axial Axial Mom N-S Mom N-S Mom E-W Mom E-W Rem
Comb Load Capa. Capa Capa
(kips) (kips) (kip ft) (kip ft) (kip ft) (Kip ft)
1 - 1.4Dead 121.59 2895.26 27.66 658.28 20.67 494.07
2-1.2Dead + 1.6Live + 0.5Snow 133.40 2957.98 16.68 369.80 30.26 671.16
3-1.2Dead + Live + 1.6Snow 195.09 2957.98 24.39 419.36 33.16 533.26
4 -1.2Dead + Live + 0.5Snow + 1.6Wind X 232.72 2273.92 110.11 1071.71 39.56 386.56
5-1.2Dead + Live + 0.5Snow + 1.6WindY 373.95 1792.11 261.85 1248.82 63.57 304.92
6-1.2Dead + Live + 0.2Snow + Earthquake X 116.41 2957.98 14.55 419.36 19.79 533.26
7 -1.2Dead + Live + 0.2Snow + Earthquake Y 170.44 2127.84 91.43 1136.96 28.98 362.03
8-0.9Dead + 1.6Wind X 177.85 1852.08 118.87 1232.36 30.23 315.13
9-0.9Dead + 1.6WindY 319.08 1547.12 270.61 1303.24 54.24 263.22
10 - 0.9Dead + Earthquake X 78.47 2851.82 18.69 684.86 14.76 - 518.80
11- 0.9Dead + Earthquake Y - 132.50 1694.44 100.07 1272.81 22.52 288.31
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Dimensional Solutions FOUNDATION3D Version 5.8.2 Date 6/5/2012
Foundation Name F-4 (Pink) Time 10:53:04 AM
Designed By: FLSmidth Salt Lake City Engineer ECS Checker
P:\11021\116 - Calculations\116.d - Arch_Civil_Struc\C-015 Process Building Foundations\Check\
Filename: F-4 (E7,8 review-).mcs
DETAIL REPORT FOR F-4 (Pink)
I 10.00 I 10.00 |
POSITOG EL. 103.00° POSITOGEL. 103.00° . 1 N
AT
RIE) 5
G#4 G4 4.00 16.00
Ties @ {11 Ties @ LIGR.EL

2 | ‘ 12" 100.00°

e

250

36#10@12.00" o.c. (bot)
36#10@12.00" o.c. (top)

16#10@1200" o.c. (bot)
1B#10@1200" o.c. (top)

ELEYATION LOOKING NORTH

‘414 #9bars
4 eain E-W Dir
@8" oc.
& eain N-SDir

@10" oc.
SECT A-A

s 4% 449bars
*o My eainE-wDir
! @8" o.c.
§ eainN-SDir

@10" oc.
SECT B-B

36,00 |

PLAN (1 REQD.) (Alldimensionsinft)

MATERIAL QUANTITIES

CONCRETE 58.1 (CY) GROUT 0.783(CF)

FORMWORK 423.0 (SF) ANCH 00(LB)

REINF.STEEL  10634.9 (LB)

EXCAVATION  287.0 (CY) ABOVE GRADE
FINISH 780 (SF)

FOUNDATION PLAN & ELEY FOR
F-4 (PINK)
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HAESMIDTH

Project: CC&V High Grade Ore

Proj. No. 11021
Calc No. S-006

Subject: Grinding Building Base Plate By: ECS Date:7/20/2012

Chk: Date:
Sheet2 of 3 Rev: 0

[»}== Concentric Compressive Axial Loads

[*] Tensile Axial Loads

[#}—Base Plates with Small Moments

[»}—Base Plates with Large Moments

[*] Shear Design

Section 3.5 Design for Shear

Section 3.5.1 Friction

pi=04
Agi= BN =364in”

V.

p = min(pPy, 0.2-6,-A ) = ~178.4-kip

&V, =-133.8kip

Section 3.5.2 Anc hor Bolfs
Dpolts = 8
Ny = nbolts'Aeff'Fy = 500456klp

Tu.max Vll

Ratio := + = 3.836
Npolts PR Sy Ny

Section 3.5.3 Shear Lug

Py = 0.8-f-Ap = 153.6kip

. — d 3
a:= 5- + tgrout =3in

Friction Factor
Base Plate Area
Nominal Friction Capacity

Friction Capacity (No tensile Force)

Number of Bolts

Shear Force Provided by Bolts

Anchor Bolt Interaction Ratio

Shear Lug Length
Shear Lug Thickness
Embedded Shear Lug Depth

Grout Thickness
Shear Lug Area

Shear Lug Capacity

Moment Arm

W24 Base Plate (with lug).xmcd
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F L . i o Project: CC&V High Grade Ore Proj. No. 11021

4 % I“ - Calc No. S-006
o BTH Subject: Grinding Building Base Plate By: ECS Date:7/20/2012

Chk: Date:

Sheet30of 3 Rev: 0

Mlug = Vra = 15.5-kip-ft Shear Lug Factored Moment
t2 3
Sjyg = "= = 6.75-in Shear Lug Section Modulus
g 4

Section 3.5.3.1 Shear Lug Weld

2
2 (v
a u Factored Weld Force
= V, o=| +|—| =127.816-ki
s (2] (3] - mmon
.1 Weld Size
DWBld .’= : ‘Zln
Fpxyx = 70ksi Weld Strength

dR,, = 0.75:0.6-Fpxx-0.707- Dy (21 + 2-t) = 150.326-kip Weld Capacity

[«] Shear Design

W24 Base Plate (with lug).xmcd 7/3/2012, 9:59 AM

C-015 Rev. 0/ Page 163 of 166




C-015 Rev. 0/ Page 164 of 166



Project: CC&V High Grade Ore

JESMIDTH

Subject:

11021
S-006

Proj. No.
Calc No.

Grinding Building Base Plate By: ECS Date:7/20/2012

Chk: Date:
Sheet2 of 3 Rev: 0

[#}— Concentric Compressive Axial Loads

s

[*] Tensile Axial Loads

[»)—Base Plates with Small Moments

[»)—Base Plates with Large Moments

[*] Shear Design

Section 3.5 Design for Shear

Section 3.5.1 Friction
pi=04
.2
A&:z B-N =364 in

V= min(pP,,02-f-A ) = ~85.2:kip

by Vpy = —63.9-kip

Section 3.5.2 Anchor Bols
Npogs = 8
Ny := Dpoigs-AegFy = 346.402-kip
Tu.max Vll

Ratio := =2.074

d)v' Ny

Npolts' PRy

Section 3.5.3 Shear Lug

Api=1d = 48 in°

$P,q = 0.8-f, A = 153.6:kip

=3in

. d
a.= ; + tgrout

Friction Factor
Base Plate Area
Nominal Friction Capacity

Friction Capacity (No tensile Force)

Number of Bolts

Shear Force Provided by Bolts

Anchor Bolt Interaction Ratio

Shear Lug Length
Shear Lug Thickness
Embedded Shear Lug Depth

Grout Thickness
Shear Lug Area

Shear Lug Capacity

Moment Arm

W24x117 Base Plate (with lug).xmcd
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Project: CC&V High Grade Ore Proj. No. 11021

S MIDTH Calc No. S-006
- ' Subject: Grinding Building Base Plate By: ECS Date:7/20/2012
Chk: Date:
Sheet30of 3 Rev: 0
Mlug = V,a=155kip-ft Shear Lug Factored Moment
t2 3
Spyg = I'— =6.75in Shear Lug Section Modulus
ug 4 .

Section 3.5.3.1 Shear Lug Weld

2
v a 2 N Vu 127.816-ki Factored Weld Force
= - — | = .816-ki
A Ut 2 P
.1, Weld Size
DWBld = Zln
Frxx = 70ksi Weld Strength

dR, = 0.75-0.6-Fpy¢x¢-0.707-Dyy o1 4(2:1 + 2:t) = 150.326-kip Weld Capacity

[«] Shear Design

W24x117 Base Plate (with lug).xmcd 71312012, 10:59 AM
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