Your Project Calculations

Project Name: KNO Trespassing 4x5 C
S3D Model Link:

https://platform.skyciv.com/structural?

preload_name=KNO%?20Trespassing%204x5%20C&preload_path=Shared%20Enterprise%20Folder/MT_Solar_Projects/9_2023

Public Model Link:

https://platform.skyciv.com/structural-viewer?project_id=y78hwtmmrTXnHg4pnyV8TukFCtwQrpKcgxEXwKsVgIxShtySOQKYZVvD)tVuKwfS

Array Specification

Product:

Unique ID:

Duty Classification:
Module Width:

Module Length:

Number of Rows:
Number of Columns:
Total Number of Modules:
Desired Tilt Angle:

Front Edge Clearance:
Total Array Height at Tilt:
Total Frame Length:
Frame Weight:

Array Dimensions N/S:
Array Dimensions E/W:
Rail Length:

Rail Spacing:

Rail Check:

Support Specifications

Pole Size:
Pole Length above Grade:
Number of Poles:

Pole Spacing:
Foundation Specifications

Foundation Type:

Foundation Dimensions:

Foundation Depth (below grade):

Foundation Volume:
Foundation Result:

Mount Twist:

Site Info

Risk Category:

Exposure:

Soil Classification:

Site Location:

Wind Speed:

Snow Load:

Design Uplift Pressure:
Design Downforce Pressure:

Design Snow Pressure:
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Beam
2P-19.75-6TOP-SD-57-L-4HXx5W-C0OC9
SD

41.10 in

87.20in

4

5

20

46

5

14.91 ft

36.75 ft

1346 Ibs

13.87 ft

36.75 ft

166.40 in

3.68 ft

PASS (28% utilized)

6in Pipe Sch 40
9.99 ft

2

19.75 ft

Isolated Footing
48 x 48 in

43 in

4.247 y3
PASSED

0.147162 kip

|

©

sandy_gravel

129 Shane Creek Rd, Columbus, MT 59019, USA
102 mph

25 psf

0.017688 ksf

-0.017688 ksf

0.006598 ksf
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Design Disclaimer

This software should be used for preliminary designs and should not be used as a final design unless reviewed, verified and designed by a
qualified structural engineer.

AutoDesigner Input

{"wind speed override":null,"snow load override":null,"direct snow load":false,"add angle brace":false,"product type":"Beam
oject id":"KNO Trespassing 4x5 C","site address":"129 Shane Creek Rd, Columbus, MT 59019,

» pr

USA", "module_width":41.1,"module_length":87.2,"number rows":"4","number_columns":5,"pole mount section":"4 40","core pipe width"
165, "core_pipe section":"2 40","adjuster section":"2 40","core beam height":65,"core beam section":"HSS3x2x1/8","main_pipe secti

on":"2 12GA","pole spacing":"15","tilt angle":46,"ground clearance":5,"risk category":"I","exposure category":"C","frame duty ov
erride":"auto","pole override":"auto","soil type":"

sandy gravel","customer foundation override":"48 Square","foundation type":"I
solated", "foundation_size":48,"check rails":true}

Design Notes:

« AISC Deflection checks are set to L/1 due to structure design intent
» Foundation Soil Parameters used in this Autodesign are all estimates, proper geotechnical reports are required to confirm soil profiles
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Rail Design Check

Rail Length: 13.866666666666667 ft
Additional Restraints Required: None
Tributary Width: 3.6750000000000003 ft
Material: Aluminium

Density: 169 lb/ft3

Elasticity Modulus: 10000 ksi

Fy: 34.5 ksi

Fu: 37 ksi

Snow (X): 0.0168 kip/ft

Snow (Y): -0.0174 kip/ft

Wind uplift Case A: 0.0650 kip/ft
Wind downforce Case A: 0.0650 kip/ft
Dead (Panel load) (X): 0.0117 kip/ft
Dead (Panel load) (Y): -0.0121 kip/ft

Shapes AV O
&)SkyCiv
s TLLL1
Result Check Max Limit Max Value Utility Status
Custom Stress Limit 345 9.74579592 0.282 PASS
Material Yield 34.5 9.74579592 0.282 PASS
Material Strength 37 9.74579592 0.263 PASS
Member 1, ULS: 1. 1.4D
= Bending Moment in Z (kip-ft)
0.10
0.08
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0.04
0.02
0
-0.02
-0.04
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FEM Results (Envelope Worst Case for each member)

Displacement Sum (in)
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Top Bending Stress Z (ksi)
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Shear Stress Y (ksi)
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Reaction Forces for Foundation 1 (Node ID#1), (kip, kip-ft)

ASD Load Combination Results

Name Fx Fy Fz Mx My Mz
ULS:1.D 0.0000 1.8422 -0.0047 -0.0126 0.0334 0.0172
ULS:2.D+L 0.0000 1.8422 -0.0047 -0.0126 0.0334 0.0172
ULS: 3.D + (SorLrorR) 0.0000 3.0100 -0.0082 -0.0221 0.0591 0.0197
ULS:3.D + (SorLrorR) 0.0000 1.8422 -0.0047 -0.0126 0.0334 0.0172
ULS: 4. D + 0.75L + 0.75(S or Lr or R) 0.0000 2.7180 -0.0074 -0.0197 0.0526 0.0191
ULS: 4. D + 0.75L + 0.75(S or Lr or R) 0.0000 1.8422 -0.0047 -0.0126 0.0334 0.0172
ULS: 5b. D + 0.7E 0.0000 1.8422 -0.0047 -0.0126 0.0334 0.0172
ULS: 6b. D + 0.75L + 0.75(0.7)E + 0.75S 0.0000 2.7180 -0.0074 -0.0197 0.0526 0.0191
ULS: 8. 0.6D + 0.7E 0.0000 1.1053 -0.0028 -0.0076 0.0200 0.0103
ULS: 5a. D + 0.6W_Wind downforce Case A only -1.9452  3.7207 -0.0243 -0.0708 0.0897 19.8097
ULS: 5a. D + 0.6W_Wind downforce Case B only 0.0000 1.8422 -0.0047 -0.0126 0.0334 0.0172
ULS: 5a. D + 0.6W_Wind uplift Case A only 1.9452  -0.0363 0.0149 0.0453 -0.0230 -19.0612
ULS: 5a. D + 0.6W_Wind uplift Case B only 0.0000 1.8422 -0.0047 -0.0126 0.0334 0.0172

ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind downforce Case Aonly  -1.4589 4.1269 -0.0220 -0.0634 0.0949  14.8635
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind downforce Case Bonly  0.0000 2.7180 -0.0074 -0.0197 0.0526 0.0191
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind uplift Case A only 1.4589 1.3092 0.0073 0.0237 0.0104 -14.2897
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind uplift Case B only 0.0000 2.7180 -0.0074 -0.0197 0.0526 0.0191
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind downforce Case Aonly  -1.4589 3.2510 -0.0194 -0.0562 0.0756 14.8616

ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind downforce Case B only ~ 0.0000 1.8422 -0.0047 -0.0126 0.0334 0.0172

ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind uplift Case A only 1.4589 0.4333 0.0100 0.0308 -0.0089 -14.2916
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind uplift Case B only 0.0000 1.8422 -0.0047 -0.0126 0.0334 0.0172
ULS: 7. 0.6D + 0.6W_Wind downforce Case A only -1.9452  2.9838 -0.0224 -0.0657 0.0764  19.8028
ULS: 7. 0.6D + 0.6W_Wind downforce Case B only 0.0000 1.1053 -0.0028 -0.0076 0.0200  0.0103
ULS: 7. 0.6D + 0.6W_Wind uplift Case A only 1.9452  -0.7731 0.0167 0.0503 -0.0363 -19.0681
ULS: 7. 0.6D + 0.6W_Wind uplift Case B only 0.0000 1.1053 -0.0028 -0.0076 0.0200  0.0103
Worst Case Reactions LRFD Worst Case Reactions ASD
These calculations are taken directly from the FEA via SkyCiv and These results are taken from the worst case values in the above
are used in the Concrete Checks of the Foundatino Module. table and are used in the Soil Checks in the Foundation Module.
Note: Worst case values are assumed as downforce wind load Note: Worst case values are assumed as downforce wind load
cases. cases.
Result Value (kip, kip-ft) Result Value (kip, kip-ft)
Axial 5.9253 Axial 4.1269
Shear X -3.2420 Shear X -1.9452
Shear Z -0.0402 Shear Z -0.0243
Moment X -0.1175 Moment X -0.0708
Moment Y (Twist) 0.1470 Moment Y (Twist) 0.0949
Moment Z 33.6143 Moment Z 19.8097

Reaction Forces for Foundation 2 (Node ID#101), (kip, kip-ft)

ASD Load Combination Results

Name Fx Fy Fz Mx My Mz

ULS: 1.D -0.0000 1.8422 0.0047 0.0126 -0.0334 0.0172
ULS:2.D+L -0.0000 1.8422 0.0047 0.0126 -0.0334 0.0172
ULS:3.D + (SorLrorR) -0.0000 3.0100 0.0082 0.0221 -0.0591 0.0197
ULS:3.D + (SorLrorR) -0.0000 1.8422 0.0047 0.0126 -0.0334 0.0172
ULS: 4. D + 0.75L + 0.75(S or Lr or R) -0.0000 2.7180 0.0074 0.0197 -0.0526 0.0191
ULS: 4. D + 0.75L + 0.75(S or Lr or R) -0.0000 1.8422 0.0047 0.0126 -0.0334 0.0172
ULS: 5b. D + 0.7E -0.0000 1.8422 0.0047 0.0126 -0.0334 0.0172
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Name Fx Fy Fz Mx My Mz

ULS: 6b. D + 0.75L + 0.75(0.7)E + 0.75S -0.0000 2.7180 0.0074 0.0197 -0.0526  0.0191
ULS: 8. 0.6D + 0.7E -0.0000 1.1053 0.0028 0.0076  -0.0200 0.0103
ULS: 5a. D + 0.6W_Wind downforce Case A only -1.9452 3.7207 0.0243  0.0708 -0.0897 19.8097
ULS: 5a. D + 0.6W_Wind downforce Case B only -0.0000 1.8422 0.0047 0.0126 -0.0334 0.0172
ULS: 5a. D + 0.6W_Wind uplift Case A only 1.9452  -0.0363 -0.0149 -0.0453 0.0230 -19.0612
ULS: 5a. D + 0.6W_Wind uplift Case B only -0.0000 1.8422 0.0047 0.0126 -0.0334 0.0172

ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind downforce Case Aonly ~ -1.4589 4.1269 0.0220  0.0634  -0.0949 14.8635
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind downforce Case Bonly ~ -0.0000 2.7180 0.0074 0.0197 -0.0526 0.0191
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind uplift Case A only 1.4589 1.3092 -0.0073 -0.0237 -0.0104 -14.2897
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind uplift Case B only -0.0000 2.7180 0.0074 0.0197 -0.0526 0.0191
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind downforce Case Aonly  -1.4589 3.2510 0.0194 0.0562 -0.0756 14.8616
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind downforce Case Bonly  -0.0000 1.8422 0.0047 0.0126 -0.0334 0.0172

ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind uplift Case A only 1.4589 0.4333 -0.0100 -0.0308 0.0089 -14.2916
ULS: 6a. D + 0.75L + 0.75(0.6)W + 0.75(S or Lr or R)_Wind uplift Case B only -0.0000 1.8422  0.0047 0.0126  -0.0334 0.0172
ULS: 7. 0.6D + 0.6W_Wind downforce Case A only -1.9452 2.9838 0.0224 0.0657 -0.0764 19.8028
ULS: 7. 0.6D + 0.6W_Wind downforce Case B only -0.0000 1.1053 0.0028 0.0076  -0.0200 0.0103
ULS: 7. 0.6D + 0.6W_Wind uplift Case A only 1.9452 -0.7731 -0.0167 -0.0503 0.0363 -19.0681
ULS: 7. 0.6D + 0.6W_Wind uplift Case B only -0.0000 1.1053 0.0028 0.0076 -0.0200 0.0103
Worst Case Reactions LRFD Worst Case Reactions ASD
These calculations are taken directly from the FEA via SkyCiv and These results are taken from the worst case values in the above
are used in the Concrete Checks of the Foundatino Module. table and are used in the Soil Checks in the Foundation Module.
Note: Worst case values are assumed as downforce wind load Note: Worst case values are assumed as downforce wind load
cases. cases.
Result Value (kip, kip-ft) Result Value (kip, kip-ft)
Axial 5.9253 Axial 4.1269
Shear X -3.2420 Shear X -1.9452
Shear Z 0.0402 Shear Z 0.0243
Moment X 0.1174 Moment X 0.0708
Moment Y (Twist) 0.1472 Moment Y (Twist) 0.0949
Moment Z 33.6149 Moment Z 19.8097
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Project Details

Design Code: AISC 360-16 LRFD
Provision: LRFD

Country: United States
User Name: sales@mtsolar.us
Unit System: imperial

Design Input Information

Design Factors
[oX o ®p o,
0.9 0.9 0.9 0.9
Design Materials
ID E (ksi) Fy (ksi) Fy (ksi)
1 29000 50 65
Section Dimensions
L)
d
ID Name d (in) ty (in)
1 2in Pipe Sch 40 2.38 0.15
4 4in Pipe Sch 40 4.50 0.24
7 6in Pipe Sch 40 6.63 0.28
it
t y
d l—z
tW
r el
4
| b
1D Name d (in) b (in) ty (in) tp (in) r(in)
15 HSS5x3x1/8 5.00 3.00 0.12 0.12 0.12
b
s
~r b
d z
[ itb
B
b,
D Name d (in) ty (in) by (in) by, (in) t; (in) ty (in) r (in)
18 W6x9 5.90 0.17 3.94 3.94 0.21 0.21 0.25
Section Properties
ID Name A (in?) J (in%) lyp (in%) Izp (in%) Iy (in®) Syp (in3) Syp (in3)
1 2in Pipe Sch 40 1.07 1.33 0.67 0.67 0.00 0.76 0.76
4 4in Pipe Sch 40 3.17 14.47 7.23 7.23 0.00 4.31 4.31
7 6in Pine Sch 40 5.58 56.28 28.14 28.14 0.00 11.28 11.28
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Member Design Capacity
Member ID ®P, (kip) ®.P, (kip) &M, (k-ft) OpMy, (k-ft) ®,Vy,, (kip) &V, (kip)
1 251.16 100.24 42.30 42.30 75.35 75.35
2 142.83 140.22 16.17 16.17 42.85 42.85
3 79.65 74.02 10.99 4.60 29.14 16.61
4 79.65 72.01 10.99 4.60 29.14 16.61
5 79.65 73.44 10.99 4.60 29.14 16.61
6 79.65 74.02 10.99 4.60 29.14 16.61
7 79.65 73.44 10.99 4.60 29.14 16.61
8 120.60 117.88 23.36 6.45 30.09 45.74
9 48.35 43.11 2.85 2.85 14.51 14.51
10 79.65 72.01 10.99 4.60 29.14 16.61
11 120.60 117.88 23.36 6.45 30.09 45.74
12 142.83 141.72 16.17 16.17 42.85 42.85
13 120.60 98.23 19.01 6.45 30.09 45.74
14 120.60 98.23 19.01 6.45 30.09 45.74
15 120.60 34.69 23.36 6.45 30.09 45.74
16 120.60 34.69 23.36 6.45 30.09 45.74
101 251.16 100.24 42.30 42.30 75.35 75.35
102 142.83 141.72 16.17 16.17 42.85 42.85
103 79.65 74.02 10.99 4.60 29.14 16.61
104 79.65 72.01 10.99 4.60 29.14 16.61
105 79.65 73.44 10.99 4.60 29.14 16.61
106 79.65 74.02 10.99 4.60 29.14 16.61
107 79.65 73.44 10.99 4.60 29.14 16.61
108 120.60 34.69 23.36 6.45 30.09 45.74
109 48.35 43.11 2.85 2.85 14.51 14.51
110 79.65 72.01 10.99 4.60 29.14 16.61
111 120.60 34.69 23.36 6.45 30.09 45.74
112 142.83 140.22 16.17 16.17 42.85 42.85
113 120.60 98.23 19.19 6.45 30.09 45.74
114 120.60 98.23 19.01 6.45 30.09 45.74
Tae Tanen cocn e no - ac S on e
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116 120.60 68.63 15.98 6.45 30.09 45.74
Design Ratio
Member ID P M, My Vy V, (P,M_,My) Worst LC KL/r 6 Status
1 0.059 0.795 0.007 0.043 0.001 0.827 #13 0.560 Not Required Pass
2 0.002 0.305 0.212 0.067 0.039 0.518 #13 0.053 Not Required Pass
3 0.009 0.544 0.082 0.055 0.006 0.603 #13 0.044 Not Required Pass
4 0.008 0.542 0.222 0.054 0.027 0.631 #13 0.078 Not Required Pass
5 0.009 0.337 0.232 0.054 0.034 0.373 #13 0.073 Not Required Pass
6 0.009 0.527 0.089 0.053 0.008 0.588 #13 0.044 Not Required Pass
7 0.009 0.327 0.233 0.052 0.035 0.366 #13 0.073 Not Required Pass
8 0.000 0.038 0.081 0.034 0.010 0.110 #21 0.088 Not Required Pass
9 0.010 0.046 0.049 0.001 0.000 0.098 #13 0.198 Not Required Pass
10 0.009 0.524 0.228 0.053 0.029 0.637 #13 0.078 Not Required Pass
11 0.000 0.038 0.082 0.034 0.010 0.112 #21 0.088 Not Required Pass
12 0.002 0.287 0.203 0.066 0.038 0.491 #13 0.034 Not Required Pass
13 0.005 0.189 0.236 0.044 0.012 0.378 #21 0.265 Not Required Pass
14 0.005 0.192 0.236 0.044 0.012 0.378 #21 0.177 Not Required Pass
15 0.000 0.081 0.126 0.026 0.007 0.189 #21 Not Required Not Required Pass
16 0.000 0.081 0.126 0.026 0.007 0.189 #21 Not Required Not Required Pass
101 0.059 0.795 0.007 0.043 0.001 0.827 #13 0.560 Not Required Pass
102 0.002 0.287 0.203 0.066 0.038 0.491 #13 0.034 Not Required Pass
103 0.009 0.527 0.089 0.053 0.008 0.588 #13 0.044 Not Required Pass
104 0.009 0.524 0.228 0.053 0.029 0.637 #13 0.078 Not Required Pass
105 0.009 0.327 0.233 0.052 0.035 0.366 #13 0.073 Not Required Pass
106 0.009 0.544 0.082 0.055 0.006 0.603 #13 0.044 Not Required Pass
107 0.009 0.337 0.232 0.054 0.034 0.373 #13 0.073 Not Required Pass
108 0.000 0.081 0.126 0.026 0.007 0.189 #21 Not Required Not Required Pass
109 0.010 0.046 0.049 0.001 0.000 0.098 #13 0.198 Not Required Pass
110 0.008 0.542 0.222 0.054 0.027 0.631 #13 0.078 Not Required Pass
111 0.000 0.081 0.126 0.026 0.007 0.189 #21 Not Required Not Required Pass
112 0.002 0.305 0.212 0.067 0.039 0.518 #13 0.053 Not Required Pass
113 0.005 0.189 0.236 0.044 0.012 0.378 #21 0.177 Not Required Pass
114 0.005 0.192 0.236 0.044 0.012 0.378 #21 0.265 Not Required Pass
115 0.000 0.142 0.127 0.034 0.010 0.237 #21 0.439 Not Required Pass
116 0.000 0.142 0.128 0.034 0.010 0.238 #21 0.439 Not Required Pass
Definitions
O Safety factor for tensile
dc Safety factor for compression
(o) Safety factor for flexure
>, Safety factor for shear
E Modulus of elasticity
Fy Specified minimum yield stress
Fy Specified minimum tensile strength
A Cross-sectional area
J Torsional constant
lyp Moment of inertia about the Y axes
IZp Moment of inertia about the Z axes
lw Warping constant
Syp Plastic section modulus about the Y axis
Szp Plastic section modulus about the Z axis
KL Effective length
Cp Buckling modification factor (from all load combinations)
Ln I enath between hraced noints
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Limited slenderness for tension

Limited slenderness for compression
Limited deflection

Nominal axial strength (tension/comression)
Nominal flexural strength (about Z/Y axis)
Nominal shear strength (along Z/Y axis)
Design ratio in case of axial force

Design ratio in case of bending about Z axis
Design ratio in case of bending about Y axis
Design ratio in case of shear along Y axis
Design ratio in case of shear along Z axis
Design ratio in case of axial force and bending action
Design ratio in case of section slenderness
Design ratio in case of member deflection
Capacity is provided

Capacity is not provided
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RESULTS

SkyCiv Foundation Design

Design Information :

Isolated Foundation
Design code : ACI-318-2014 (American Concrete Institute)
Unit System : Imperial

Project Details :

Project Name : Sunlux
Client : Sunlux
Designer : Travis
Company : MT Solar
Notes :

Table 20.6.1.3.1
Table 20.6.1.3.1

GEOMETRY:

Column

Foundation

Foundation:

1, =48 in - Depth,

1, = 48 in - Width,

t = 43 in - Thickness,

Column:

c; = 18 in - Width,

¢, = 18 in - Depth,

Peotumn = 1 in - Height,

Zoffset = 0 in - Offset Along Z-axis,
Zoffset = 0 in - Offset Along X-axis,

MATERIAL PROPERTIES:

Concrete:

f& = 2500 psi - Specified compressive strength of concrete,

Steel:

fy = 40000 psi - Specified yield strength for nonprestressed reinforcement,

Densities:

~soit = 120 1bf /ft3 - Soil unit weight,

Yeone = 150 Ibf /ft3 - Concrete unit weight,
Yuater = 62.4 1bf/ft3 - Water unit weight,

SOIL PARAMETERS:

hgi = 0 in - Soil thickness,

0 triction = 40 - Angle of internal friction,
Hriction = 0.45 - Coefficient of friction,
q = 0 ksf - Surcharge area load,

Obearing = 3 ksf - Allowable Soil Bearing capacity (gross),

REINFORCEMENTS:

Footing:

Bottom reinforcement (x-direction): 0.375in@; at 12in spacing
Bottom reinforcement (z-direction): 0.375in@; at 12in spacing
Column:

Main reinforcement: 3pcs -0.375inQ@;

Secondary reinforcement: 0.375in®@; at 12in spacing

MISCELLANEOUS:

cciop = 3 in - Concrete cover at top,
ccpot = 3 in - Concrete cover at bottom,
SWiactor = 1 - Selfweight Factor,

GEOMETRIC VALUES:

Ajig - Area of a square

Ajtg=1.1,
Ay = (48 in) x (48 in)

Ay, = 2304 in?
Aol - Area of a square

Acol = €2 o

Ay = (181in) x (18 in)
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Ao = 324 in?
Vitg - Volume of foundation,

Vitg = Apgt
Vig = (2304 inz) x (43 in)

Vi = 57.333 ft?
Vzo1 - Volume of column,

Veol = Acol heotumn
Vi = (324n2) x (1 in)

V.o = 0.1875 ft?

SELF WEIGHTS

SW. - Self weight of column,

SWeot = Vol Yeone SW[m:im
SWe = (0.1875 £t3) x (150 1bf /££%) x (1)

SW,, = 0.028125 kip
SWi, - Self weight of foundation,

SWtg = Vitg Yeone SWactor
SWyy = (57.333 £t%) x (150 Ibf/ft%) x (1)

SWyy, = 8.6 kip
SWir - Self Weight of Soil,

SWeoit = [(Agtg hsoit) — (Acot Psoit)] Ysoit SWtactor
SWion = [((2304 in2) x (0in)) — ((324 in2) x (0in))] x (120 Ibt/ft?) x (1)

SWoin = 0 kip

SWhuoyaney = 0 kip - Total Buoyant Weight,
SW,p1a1 - Total weight,
Excluding column weights.

SWiotar = SWitg + SWioit — SWinoyaney
SWiotat = (8.6 kip) + (0 kip) — (0 kip)

SWigtar = 8.6 kip

@ - Surcharge load,

Q=qApy

Q = (0 ksf) x (2304 in?)

Q = 0kip
LOADS
Y-axis
Z-axis
Mz Vz
Z-axis
Mz
Vz X-axic
P Vx
Mx
Mx Vx
X-axis
(a) (b)

Local Sign Convention

Positive direction (+) in (a) X-Y-Z axis (b) X-Z axis
Tabulation of input loads:

Load Component | Service loads | Ultimate loads

P (kip) 4.127 5.925

V.. (kip) -1.945 -3.242
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V, (kip) -0.024 -0.040

M, (kipft) -0.071 -0.117
M, (kipft) 19.810 33.614
EFFECTIVE DEPTH
Top of footing
4—Top - Top

<«4—Top - Bottom

<« 'Bottom-Top
“€——Bottom - Bottom

Bottom of footing
Designation of rebar positions
dy, - Foundation effective depth at Bottom - Bottom

Drottom,
dyp =t — cChot — ;ngg -
(0.375 in)
= (43in) — (3in) - ———=
dy, = (43 in) — (3 in) 300

dy, = 39.813 in
dy; - Foundation effective depth at Bottom - Top

Pottom, =

dpt = t — CChot — Phottome —

2.00
e . . (0.375 in)
dy; = (43 in) — (3 in) — (0.375 in) — 2.00
dy, = 39.438 in
SOIL PRESSURE CHECK

z-axis

P4 P1

P3 Footing P2

Soil Pressure (sls):
Parameters
SWiotai,sis - Factored total weight,

SWiotaisis = [DLgs (SWiotar + SWeor)] + (LLgs Q)
SWotas = [(1) % (8.6 kip) + (0.028125 Kip))] + (1) x (0 kip))

SWiotarsis = 8.6281 kip
Py, - Total axial load,

Pys = P+ SWiota,sis
Py, = (4.1269 kip) + (8.6281 kip)

Py, = 12.755 kip
Peolumn,sls - Factored column load,

= Pys — SWiotal,sts,net

Peolumn,sls
Peotumnts = (12.755 kip) — (8.6 kip)

Peotumn,sis = 4.155 kip
M - Total moment in the x-direction,

M = My g51 + [Vesisy (heotumn 4 )] + (Peotumn,sis Zoffset)
M = (—0.070782 kipft) + [(—0.024268 kip) x ((1 in) + (43 in))] + ((4.155 kip) x (0 in))

M = —0.15976 kipft
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M = M. g51 + [Vasisg (heotumn +t)] + (Deotumn,sis Toffset)

M = (19.81 kipft) + [(—1.9452 kip) x ((1 in) + (43 in))] + ((4.155 kip) x (0 in))
e; - Eccentricity in the x-direction,

M = 12.677 kipft

M
Py,

e, =

(12.677 kipft)
e, = -
(12.755 kip)
e, - Eccentricity in the z-direction,

e, = 0.99391 ft

(—0.15976 kipft)
e, =
N (12.755 kip)
e, = —0.012526 ft
The eccentricity (0.994, -0.013) falls under: zone E
Py

Pys 12 €2 6e. 12 ¢? 1
Pp==" (2 |1 1 1-
2zwz( \/ zg)(*u* -
(12.755)
P, = x |2—

3 x (48) x (48)

12 x (—0.012526)°

Ly 6 (0.0125%) 12 % (—0.012526)° 1
(a8)? (48) (a8)? 1 (0.99391)
2 as)
Py = 2.1329 kip/ft?
P
po P [y fp_12e2) [0 Ge. [ 12 1
YRR 2 B 2 )1 =
27,
» (12.755) ) 12 x (—0.012526)° 6 x (—0.012526) 12 x (—0.012526)° 1
= X — — — X
EEETOED (48)* (48) (48)° 1_ (osaon)
2 a8)
Py = 2.0032 kip/ft?
P; = 0 kip/ft? - Soil pressure at
Py = 0 kip/ft? - Soil pressure at

gsls - Maximum unfactored soil pressure,

44s = MAX [Py, Py, Py, Py

Soil Pressure (uls):

aus = MAX[(2.0932 kip/ft?) , (2.1329 kip/£t?) , (0 kip/£t2), (0 kip/ft2)]

qqs = 2.1329 kip/ft?
Parameters
SWiotal,uis - Factored total weight,

SWiotal,uts

= [DLyis (SWiotat + SWeot)] + (LLuis Q)
SWiotatuis = [(1.2) % ((8.6 kip) + (0.028125 kip))| + ((1.6) x (0 kip))
P,js - Total axial load,

SWiotatuls = 10.354 kip

Puis = P+ SWiptatuts

P, = (5.9253 kip) + (10.354 kip)

Peolumn,uls - Factored column load

P, = 16.279 kip

Peolumn,uls = P — S‘/Vl,atal,uls,nat

Peotumn,uts = (16.279 kip) — (10.32 kip)
M - Total moment in the x-direction,

Peolumnuts = 5-9591 kip
SkyCiv AutoDesigner Report - KNO Trespassing 4x5 C
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M = My 51 + [Vauisy (Beotumn + )] + (Peotumn,uls Zoffset)

M = (—0.11745 kipft) + [(—0.040189 kip) x (1 in) + (43 in))] + ((5.9591 kip) x (0 in))

M = —0.26481 kipft
M - Total moment in the z-direction,

M = M1 + Vauisy (heotumn 4 )] + (Peotumn,uls Togfset)

M = (33.614 kipft) + [(—3.242 kip) x ((1 in) + (43 in))] + ((5.9591 kip) x (0 in))

M = 21.727 kipft
e, - Eccentricity in the x-direction,

(21727 kipft)
“ = (16279 kip)

e, - Eccentricity in the z-direction,

e, — 1.3346 ft
M
“~ Pu,

(—0.26481 kipft)
e. = -
(16.279 kip)

e, = —0.016267 ft
The eccentricity (1.335, -0.016) falls under: zone E
Py

Puis 122 6e 12 €2 1
P = 2, /1— 1 1—
gt (o) (- -
(16.279)
P, = x |2-
3 x (48) x (48)

12 x (—0.016267)*

L Bx (C0016267) | 12 (~0.016267)° 1
18)° 48 48)° 1_ (1336)
(@) (@) (@) Ty
P, = 4.1278 kip /£t
51
pfi 9 1 12¢€2 1 Gez+ 12 €2 1
T 2 L. 2 ) 1=
27,
~ (16.279) ) 12 % (—0.016267)2 | 6 (-0.016267) 12 % (—0.016267)2 1
1T 3 (48) x (48) (48)? (48) (48)° PRRIEED)
2 (as)
Py, = 4.0283 kip/ft*
P; = 0 kip/ft? - Soil pressure at
Py = 0 kip/ft? - Soil pressure at

Quls - Maximum factored soil pressure,

quis = MAX[Py, Py, Py, Py]

quis = MAX [(4.0283 kip/ft?) , (4.1278 kip/ft?) , (0 kip/ft?) , (0 kip/ft?)]

Guis = 4.1278 kip/ft?
Summary:
Corner Pressure pl p2 p3 p4
Service 2.093 | 2.133 | 0.000 | 0.000
Ultimate 4.028 | 4.128 | 0.000 | 0.000
Check soil bearing capacity ratio:
Ratio
Ratio = —2t
Obearing
2.1329 kip/ft?
Ratio = ( / )
(3 ksf)
Ratio = 0.71096
SkyCiv AutoDesigner Report - KNO Trespassing 4x5 C
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Ratio = 0.711

UPLIFT CHECK

Uplift stability considers axial loads only
Note: Refer to the service load combinations table
Minimum SLS axial force = 12.755 kip
. Uplift does not exist!
Status: PASS
Ratio = 0.000

SLIDING CHECK

@ friction - Angle of internal friction (rad),
T
D friction = O priction 180

™
o = (40) X ——
Bfriction = (40) X 180

Priction = 0.69813

k, - Passive Coefficient,

o 1+ sin@iction

1= sin ¢ priction

k

P

_ 1+4sin(0.69813)

foo o= )
77 1 sin(0.69813)

k, = 4.5989

P,,iq - Pressure at mid depth,

t
Pria = kp Ysoit (hsoit + 5)

P = (4.5989) x (120 Ibf/£t%) x ((0 in) + (4321n))

P,iq = 0.98877 ksf

Sliding check along the x-direction:

F,

b - Passive Force,

F,

e = Pria t 1
F,, = (0.98877 ksf) x (43 in) x (48 in)

F,, =14.172 kip
F; - Friction Force,
Fr = tsriction Peis

F; = (0.45) x (12.755 kip)

Fy = 5.7398 kip

FOS, tuar - Actual Factor of Safety for Sliding,
F,, +F;

FOSuctuat =
Vo sis1

(14.172 kip) + (5.7398 kip)

FOSctual =
tual (=1.9452 kip)

FOS, = —10.236

Ratio
__ FOSauowabie
Ratio = — 2220
FOSctual
1.5
Ratio = #
(—10.236)

Ratio = 0.14653

Status: PASS
Ratio = 0.147

Sliding check along the z-direction:
F, . - Passive Force,

Fy. = Ppiatl,

P2

F,. = (0.98877 ksf) x (43 in) x (48 in)

F,

e = 14.172 kip
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Fj - Friction Force,

Fr = griction Psis
Fy = (0.45) x (12.755 kip)

Fy = 5.7398 kip
FOS, tual - Actual Factor of Safety for Sliding,

F +F
FOSuctua = —22——L

= sls,1

(14.172 kip) + (5.7398 kip)

FOS,cua = -
chuel (—0.024268 kip)

FOS,ctya = —820.51

Ratio
Ratio — LOSatlowabte
FOSctual
1.5
Ratio— — 9
(—820.51)

Ratio = 0.0018281

Status: PASS

Ratio = 0.002
OVERTURNING CHECK
Overturning along the x-direction:
FOS, tuar - Actual Factor of Safety for Overturning,
L
3)
FOSetual = (L
€z
(48 in)
(=)
FOSactual = ———
el = 10.99391 £t)
FOS,cyar = 2.0123
Ratio
Ratio — FOSutowabie
FOSuctual
2
Ratio = L
(2.0123)
Ratio = 0.99391
Status:
Ratio =

Overturning along the z-direction:
FOS, tual - Actual Factor of Safety for Overturning,

L

()

N

FOSctua =

€

<(43 in))
FOSuctual = ——————
ectual = 0.012526 ft)

FOS = 159.67

Ratio
. FOSpiowable
Ratio = ——22207¢
T TFOS et
2
Ratio = L
(159.67)

Ratio = 0.012526

Status: PASS
Ratio = 0.013

ONE WAY SHEAR CHECK

Table 21.2.2 | Bgeqr = 0.75 - Shear reduction factor,
d - Critical depth,

_ dyy, + dyy

d 2

(39.813 in) + (39.438 in)
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d = 39.625 in

Critical section along the x-direction:
Viemand.» - Shear demand,

20.6.1.3.1
v, _ L | <4\
demande = Quis | 5 + |Zoffset 3 =
481 18 i
Viemanaa = (41278 Kip/ft?) x (% +[(0in)| - % — (39.625 m)) x (48 in)
Viemand,e = —33.882 kip
Veapacity,e - Shear Capacity
Veapacitya = Oshear 2 X v/ fE 1= d
Veapacity = (0.75) x 2 (1) x /(2500 psi) x (48 in) x (39.625 in)
Veapacity,» = 142650 1bf
Critical section along the z-direction:
20.6.1.3.1 | Viemand,: - Shear demand,
Lz s
Viemand,: = Quis | o + |@oppset| = 5 —d ) I

@ +1(0in)| - (18;“) — (30.625 in)) % (48 in)

Viemana,x = (41278 kip/£t?) x (

Viemands = —33.882 kip

Veapacity,- - Shear Capacity
Veapacity,z = Oshear 2 A \/ﬁ l.d

Veapacity> = (0.75) x 2 x (1) x 4 /(2500 psi) x (48 in) x (39.625 in)

Veapacity,- = 142650 1bf

Governing shear capacity and demand:

Viemand - Governing shear demand,
Viemand = MAX [Viemand,e » Viemand,=)

Viemana = MAX[(—33.882 kip), (—33.882 kip)]

Viemana = —33.882 kip

memy - Governing shear capacity,
Vmpacizy = MIN [V:apacity.m Vmpam:y,:]

Veapacity = MIN (142650 1bf) , (142650 1bf)]

Viapacity = 142.65 kip

Check capacity ratio:
Ratio
Ratio — Viemand

capacity

 (—33.882 kip)
Ratio =
(142.65 kip)

Ratio = 0.23752
Status: PASS
Ratio = 0.238

TWO WAY SHEAR CHECK
d = effective depth
d+Cx

d+Cz

Parameters:

22.6.5.3 | as = 20 - Column position factor (corner)
A =1 - Concrete weight type factor,
punchina shear cannot be checked.

+% Critical bunchina area lies outside the base area: hence.
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FLEXURE CHECK

Column height (cH)

[t

Foundation width (Ix)
——
ELEVATION |
i Critical Section for Bending
Moment

Column width (cx)

Foundation thickness (t)
-~

—

Foundation Depth (Iz)
Column depth (cz)
~—

PLA

Flexural check along the x-direction:
M gemand,z - Moment demand

Iy — ¢z

Memand,e = Quis ( + \%ffm\) L.

(48 in) — (18 in)
2

2
2

Memand,e = (41278 kip/ft?) x < +1(0 in) |) x (48 in)

X

Miemande = 12.899 kipft

n - No. of reinforcement

":{M]H

Sbottom,a

. [(48 in) — (2 x (3in)) — (0.375 in) ] o

(121in)
n=>5
A, - Area gross of the foundation
Ag=tl,

Ay = (43 in) x (48 in)

A, = 2064 in®
Table 8.6.1.1 | Asmin - Minimum area of reinforcement

Agmin = 0.0020 4,
Aqmin = 0.0020 x (2064 in?)

Agnin = 4.128 in?

Apebar - Reinforcement area

P ,
Arebar = vy (Prottome)”

Avcbar = — % ((0.375 in))*

7r
4
Ayepar = 0.11045 in?
A_.;_p,,m - Total reinforcement area

2
T Bhottom.

Asprov =1
P 4

7 x (0.375 in)?

Ay prov = (5) X 1

Ay proy = 0.55223 in’

Check reinforcement ratio:
Ratio
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Asmin

s,prov

Ratio =

(4.128 in?)
(0.55223 in?)

Ratio =

Ratio = 7.4751

Status: FAIL
Ratio = 7.475
Since 2500 psi < f! < 4000 psi:

Table 22.2.2.4.3 | f3; = 0.85 - Equivalent rectangular concrete stress distribution

a - Depth of equivalent rectangular stress block,

Asprov fy

0.85 f11.

(0.55223 in?) x (40000 psi)
@~ 70.85 x (2500 psi) x (48 in)

a = 0.21656 in
22.2.2.4.2 | c - Distance from the extreme compression fiber to neutral axis,
a
c=—
B

(0.21656 in)

(0.85)
c¢=0.25478 in
21.2.2 | g. = 0.003 - Compressive strain,
21.2.2 | & - Tensile strain in the reinforcement,
€,
e =—=(d—¢)
c

(0.003)

= (0.25478 in)

x ((39.625 in) — (0.25478 in))
& = 0.46358

Since &; > 0.005 (Tension-controlled):
Table 21.2.2 | ¢ = 0.9 - Strength reduction factor:,

Meapacity. - Moment Capacity

a
Meapacitye = ¢ Aspron (d— E)

0.21656 i
M_apacitye = (0.9) x (0.55223 in®) x (40000 psi) x ((394625 in) — ( - m))
Mapacity,s = 65.467 kipft

Flexural check along the z-direction:
M gemand,- - Moment demand

l,—c
Maemand,z = Quis ( z ) LA \z@fm\) 12

(L

==+ \zomet\)
2

48 in) — (181
Myana = (41278 kip/ft?) x (% +1(0in) \) x (48 in)
48 in)—(18 in; .
(% +[(0in) ‘)
2

X
Memana,> = 12.899 kipft
n - No. of reinforcement

Lz — (2 cCyot) = Pvottom,:
:{ (2 ccpot) = Pror .]+1

Sbottom,z

[ (48in) — (2x (3in)) — (0.375 in)
"= [ (121n) ] 1

A, - Area gross of the foundation
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Ag = 2U04 10~

Table 8.6.1.1 | Asmin - Minimum area of reinforcement

Agmin = 0.0020 4,
Aqmin = 0.0020 x (2064 in%)
Ay pin = 4.128 in?

Apebar - Reinforcement area

s
Apebar = 7 (Ghottom,z)”

Avcpar = = x ((0.375 in))?

S

Apepar = 0.11045 in?

Awnw - Total reinforcement area

2
T Bpottom, -
Asprov =1 1

7% (0.375 in)?
Agprov = (B) X ————

Ay proy = 0.55223 in®

Check reinforcement ratio:

Ratio
Ratio — Asmin
sprov
) (4.128 in%)
Ratio =

(0.55223 in?)

Ratio = 7.4751
Status: FAIL
Ratio = 7.475

Since 2500 psi < f! < 4000 psi:
Table 22.2.2.4.3 | j; = 0.85 - Equivalent rectangular concrete stress distribution

a - Depth of equivalent rectangular stress block,
Asprov fy

0.85 ft 1.

(0.55223 in?) x (40000 psi)
"~ 0.85 x (2500 psi) x (48 in)

a = 0.21656 in
22.2.2.4.2 | c - Distance from the extreme compression fiber to neutral axis,
a
c= —
B

(0.21656 in)
(0.85)

¢ =0.25478 in

21.2.2 | g, = 0.003 - Compressive strain,
€t - Tensile strain in the reinforcement,

21.2.2
e==(d-o)
c
(0.003)
= 39.625 in) — (0.25478 i
= ozmamsm) in) - ( in))
ey = 0.46358
Since &; > 0.005 (Tension-controlled):
Table 21.2.2 | ¢ = 0.9 - Strength reduction factor:,

Mcu]pun/ty(; - Moment Capacity

Meapacity: = & Asgron fy (4= 3)

0.21656 i
Meapacity,- = (0.9) x (0.55223 in?) x (40000 psi) x ((39.625 in) — (271“))

Meapacity,. = 65.467 kipft

ity and

Governing
Memand - Governing moment demand,
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Maemana = MAX [ Memand.z s Macmand,=)
M jemana = MAX [(12.899 kipft), (12.899 kipft)]

Memana = 12.899 kipft
Mm}mciw - Governing moment capacity,

Meapacity = MIN [Meapacity s Meapacity =)

Meupacity = MIN[(65.467 kipft), (65.467 kipft)]

Meapacity = 65.467 kipft

Check capacity ratio:

Ratio
Ratio — Miemand
Meapacity
12.899 kipft
Ratio = ( pft

(65.467 kipft)

Ratio = 0.19703

Status: PASS
Ratio = 0.197

LOAD TRANSFER OF COLUMN FORCES TO THE BASE

Nominal bearing strength:
¢B,

¢B, = MIN [<¢ X \/ﬂ % 0.85 x fl % A1> s
Ay
(¢ x 2(x0.85 x fl x Al))}

Where:
A; = 324 in? - Bearing area of column,
Ay = 324 in? - Footing area,
21.2.1(d) | ¢ = 0.65 - Bearing strength reduction factor,
Table 22.8.3.2 | ¢B,

$B, = MIN [(q& \/% 0.85 f! A1> ,
2

($2(0.85 f¢ Al))]

¢B, = MIN [((0465) x \/% x 0.85 x (2500 psi) x (324 in2)) ,
m

((0.65) x 2 (x0.85 x (2500 psi) x (324 inz))):|

$B, = 447.52 kip

Check capacity ratio:
Ratio
Pusial

Ratio =
n

(16.279 kip)

Ratio = ~—=° XP)
a1 = 417 52 kip)

Ratio = 0.036376

Status: PASS
Ratio = 0.036

DEVELOPMENT LENGTH

Compression P length ( ):

1, = 1 - Confining reinforcement factor,
Compression development length shall be the greater of the following ld(.’l, l,h.)z, 8in:

25.4.9.1 | lgeq

fy¥r
ld(‘,l = ¢mhmm —
50\ \/F!

(40000 psi) x (1)

lyes = (0.375 in) x —————2 2
50 x (1) x /(2500 psi)

lgeq = 6in
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25.4.9.1 | laca
laez = 0.0003 £, ¥, Geotumn

Les = 0.0003 x (40000 psi) x (1) x (0.375 in)

licz = 4.51in
25.4.9.1 | Iy,

lge = MAX [lge1,lacz,8 in]
lse = MAX[(6 in), (4.5 in), (8 in)]

lge =8in
Table 25.3.2 | r - Minimum bend diameter,

T =4 Peotumn
r=4x (0.375 in)

r=15in
Ryeqa - Required depth,

hreq'a = CChot + Prottom,e + Poottom,z + Peolumn + T+ lac
Rrega = (3 in) 4 (0.375 in) + (0.375 in) + (0.375 in) -+ (1.5 in) + (8 in)

Preqra = 13.625 in

Check footing depth provided:
t =43 in - Thickness,

Ratio
Ryeg
Ratio = 44
_ (13.625in)
Ratio = ———
(43 in)

Ratio = 0.31686
Status: PASS
Ratio = 0.317
Flexural reinforcement bar development:
l; - Bar development length,

colah wexexw
L TSV ake
:

X dy

Parameters:
Table 25.4.2.4 | 1, = 1 - Casting position factor,
Table 25.4.2.4 | 1, = 1 - Coating factor,
Table 25.4.2.4 | s = 0.8 - Bar size factor
25.4.2.3 (b) | K, = 0in - Transverse reinforcement index,

25423 | o
P, ¥ o " She @ Sb 3
o = MIN {(ccm n ot;omz) ) (chuc n ot;amz) i ott2mn1 i at;om }
0.3751 0.375 i 121 121
¢, = MIN (3in)+Q s (3in)+( in) ,( m),( in)
2 2 2 2
cp = 3.1875 in
25.4.2.3 % - Confinement term
atKe ooy {Cb + Kir ,25]
dy Peolumn
o+ Ky, — MIN (3.1875 in) + (0 in) 25
dy (0.375 in)
o+ Kiy
—_— =25
dy
25.4.2.3 | l; - Bar development length,
3fy Yt ths

lg= m - ;’K” Peolumn

3 x (40000 psi) (1) x (1) x (0.8)

ly= X
40 % (1) x /(2500 psi) (2.5)

x (0.375 in)

I;=7.2in
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Development length provided along x-direction
ldwm,gi - Development length provided,

1, —

Cz

ldprovd = — CChot

(48 in) — (18 in) .
)
laprova =12 in

Check development length ratio:

Ratio
l

Ratio = 4
d;provd
X (7.21in)
Ratio = ——
(12 )

Ratio = 0.6

Status: PASS
Ratio = 0.600
Development length provided along z-direction:

laprovd - Development length provided,

I, —

laprova =

l

dprovd =

laprova = 121in

Check development length ratio:

Ratio
l

Ratio = G
dprovd
. (7.2in)
Ratio = ——
(12 in)

Ratio = 0.6

Status: PASS
Ratio = 0.600
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REFERENCES CALCULATIONS RESULTS

SkyCiv Foundation Design

Design Information :

Isolated Foundation
Design code : ACI-318-2014 (American Concrete Institute)
Unit System : Imperial

Project Details :

Project Name : Sunlux
Client : Sunlux
Designer : Travis
Company : MT Solar
Notes :

GEOMETRY:

Column

Foundation

Foundation:

l. =48 in - Depth,

I, = 48 in - Width,

t =43 in - Thickness,

Column:

c; = 18 in - Width,

¢, = 18 in - Depth,

Reolumn = 1 in - Height,

2offs¢t = 0 in - Offset Along Z-axis,
Zoffset = 0 in - Offset Along X-axis,

MATERIAL PROPERTIES:

Concrete:

f& = 2500 psi - Specified compressive strength of concrete,

Steel:

f, = 40000 psi - Specified yield strength for nonprestressed reinforcement,

Densities:

Ysoit = 120 1bf/ft* - Soil unit weight,

Yeone = 150 1bf /ft3 - Concrete unit weight,
Yuwater = 62.4 1bf /ft3 - Water unit weight,

SOIL PARAMETERS:

hsoir = 0 in - Soil thickness,

O friction = 40 - Angle of internal friction,
Hfriction = 0.45 - Coefficient of friction,
q = 0 ksf - Surcharge area load,

Obearing = 3 ksf - Allowable Soil Bearing capacity (gross),

REINFORCEMENTS:

Footing:

Bottom reinforcement (x-direction): 0.375in@; at 12in spacing
Bottom reinforcement (z-direction): 0.375in@; at 12in spacing
Column:

Main reinforcement: 3pcs -0.375in@;

Secondary reinforcement: 0.375in@; at 12in spacing

MISCELLANEOUS:

Table 20.6.1.3.1 | cciop = 3 in - Concrete cover at top,
Table 20.6.1.3.1 | ccpot = 3 in - Concrete cover at bottom,
SWactor = 1 - Selfweight Factor,

GEOMETRIC VALUES:

Aftg - Area of a square

Apg=1.1,
Ajyy = (48 in) x (48 in)

Ay, = 2304 in?
Acol - Area of a square

Acol = €z Ca

Ay = (181in) x (18 in)
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A,y = 324 in?
Vitg - Volume of foundation,

Vig=Agg t
Vig = (2304 in?) x (43 in)

Viyg = 57.333 ft?
Vzo1 - Volume of column,

Veol = Acol heotumn
Vi = (324in%) x (1 in)

V.o = 0.1875 ft?

SELF WEIGHTS

SW, - Self weight of column,
SWeor = Vool Yeone SW pactor
SW = (0.1875 £t%) x (150 1bf /£t%) x (1)

SW, = 0.028125 kip
SWiy, - Self weight of foundation,

SWitg = Vitg Yeone SWactor
SWy, = (57.333 £t%) x (150 Ibf/ft%) x (1)

SWi, = 8.6 kip
SW,i1 - Self Weight of Soil,

SWoit = [(Agtg hsoit) — (Acot hsoit)] Vsoit SW sactor
SWion = [((2304in2) x (0in)) — ((324in2) x (0in))] x (120 Ibf/ft?) x (1)

SWoi = 0 kip

SWhuoyaney = 0 kip - Total Buoyant Weight,
SWiotal - Total weight,
Excluding column weights.

SWiotar = SWitg + SWioit — SWinoyaney
SWiotar = (8.6 kip) + (0 kip) — (0 kip)

SWiota = 8.6 kip
Q - Surcharge load,

Q=945
Q = (0 ksf) x (2304 in?)

Q = 0kip

LOADS
Y-axis
Z-axis
Mz Vz
Z-axis
Mz
Vz X-axic
P Vx
Mx
Mx Vx
X-axis

(b)
Local Sign Convention

Positive direction (+) in (a) X-Y-Z axis (b) X-Z axis
Tabulation of input loads:

Load Component

Service loads

Ultimate loads

P (kip)

4.127

5.925

V. (kip)
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V, (kip) 0.024 0.040

M, (kipft) 0.071 0.117
M, (kipft) 19.810 33.615
EFFECTIVE DEPTH
Top of footing
<4—Top-Top

<«——Top - Bottom

«— | Bottom - Top
“&——Bottom - Bottom

Bottom of footing
Designation of rebar positions
dy, - Foundation effective depth at Bottom - Bottom

Phottom,
dyy =t — cChot — ;ﬂ(‘;g <
0.375 i
dyy = (43 in) — (3 in) — (0375 in) 2_001“)

dy, = 39.813 in

dy; - Foundation effective depth at Bottom - Top

Prottom,=
dyt =t — cChot — Prottoma — h2{l00
. , . (0.375in)
dy; = (43 in) — (3 in) — (0.375 in) — 2.00
dyy = 39.438 in
SOIL PRESSURE CHECK

z-axis

P4 P1

p3 Footing Py

Soil Pressure (sls):
Parameters
SWiotal,s1s - Factored total weight,

SWiotat,sis = [DLgs (SWiotar + SWear)] + (LLgs Q)
SWiota,sis = [(1) x ((8.6 kip) + (0.028125 kip))] + ((1) x (0 kip))

SWiotars1s = 8.6281 kip

P,, - Total axial load,

Py, = P+ SWiptal,5
Py, = (4.1269 kip) + (8.6281 kip)

Py, = 12.755 kip
Peolumn,sls - Factored column load,

Peotumn,sis = Psts — SWiotal,sisnet

= (12.755 kip) — (8.6 kip)

Peolumn,sls

Peolumn,sis = 4.155 kip

M - Total moment in the x-direction,

M = My 51 + [Vasisg (heotumn 4 )] + (Deotumn,sis Zoffset)
M = (0.070788 kipft) + [(0.024268 kip) x ((1 in) + (43 in))] + ((4.155 kip) x (0 in))

M = 0.15977 kipft
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-

10LA1 THUIIEHIL I U Z-UlTeLuult,

M = M. g51 + [Vasis1 (heotumn + )] + (Deotumn,sis Toffset)

M = (19.81 kipft) + [(—1.9452 kip) x ((1 in) + (43 in))] + ((4.155 kip) x (0 in))
M = 12.677 kipft
e, - Eccentricity in the x-direction,

M
Py,

e, =

(12.677 kipft)
e, =
“ 7 (12.755 kip)
e, = 0.99391 ft
e - Eccentricity in the z-direction,

(0.15977 kipft)
e, =
N (12.755 kip)

e, = 0.012526 ft
The eccentricity (0.994, 0.013) falls under: zone E
P

Py, 12 ¢2
=== (2- /1-
! 3l.rzz<

L 12x (0.012526)*

N 6 % (0.012526) | 2x (0.012526)° 1
(48)2 (48) (48)2 1 (0.99391)
2 (48)
Py = 2.1329 kip//ft?
P,

12 x (0.012526)°

| 6x(0.0125%) 12 x (0.012526)* 1
48)? 48 48)° 1 (0oo9n)
(#) @) () Ll
P, = 2.0032 kip/ft?
Py = 0 kip/ft? - Soil pressure at
Py = 0 kip/ft? - Soil pressure at

gsls - Maximum unfactored soil pressure,

Qs = MAX [Py, P, P3, Py

qus = MAX [(241329 kip/ftz), (240932 kip/ft2) s (0 kip/ftz), (0 kip/ftQ)}
Soil Pressure (uls):

qqs = 2.1329 kip/ft?
Parameters

SWiotaruis - Factored total weight

SWiotal,uls

[DLuts (SWiota + SWeot)] + (LLuis Q)

SWiotatuis = [(1.2) x ((8.6 kip) + (0.028125 kip))] + ((1.6) x (0 kip))
Pus

Total axial load,

SWigtat,uts = 10.354 kip

Pys = P+ SWistatuis

P, = (5.9253 kip) + (10.354 kip)
Peolumn,uls - Factored column load

P, = 16.279 kip

Peotumn,uls = Pis — SWiotatuisnet

Peolumn,uls =

(16.279 kip) — (10.32 kip)

M - Total moment in the x-direction,
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M = 0.26478 kipft
M - Total moment in the z-direction,

M = 21.728 kipft
ez - Eccentricity in the x-direction,

(21728 kipft)
“ = (16.279 kip)

e, = 1.3347 ft
e - Eccentricity in the z-direction,

M
Py

(0.26478 kipft)
e. = -
(16.279 kip)

e, = 0.016265 ft
The eccentricity (1.335, 0.016) falls under: zone E
Py

Puis 12 €2 Ge.
P = 2—,/1— 1 -
13%( ¢ z%)(* ¢

M = M. yi51 + [Veuisy (Reotumn + )] 4 (Peotumn,uls Toffset)

M = (33.615 kipft) + [(—3.242 kip) x ((1 in) + (43 in))] + ((5.9591 kip) x (0 in))

M = My sy + [Vauisy (heotumn + )] + Peotumn,uls Zoffset)

M = (0.11742 kipft) + [(0.040189 kip) x ((1 in) + (43 in))] + ((5.9591 kip) x (0 in))

| l2x (0.016265)°

12¢2 1
L. 1t 12 > 1_ &
z 2 1L
p_ (16279 o |q_ 12 (0.016265)° L, Bx(0016265) | 12x (0.016265)> 1
33X (48)x (48) (48 7 @)’ PRNCENT)
2 (48)
Py = 4.128 kip/ft?
Py
Pus 12 €? 6e. 12 €2 1
P, = 2—,/1— 1- —=
: 3z,zz< 2 )( LT 2 1=
2,
_ (16.279) ,
> 7 3% (48) x (48)

P; = 0 kip/ft? - Soil pressure at
Py = 0 kip/ft? - Soil pressure at
Quls - Maximum factored soil pressure,

Quis = MAX|[Py, Py, P3, Py]

quis = MAX [(4.128 kip/ft?) , (4.0285 kip/ft*), (0 kip/ft*), (0 kip/ft*)]

Quis = 4.128 kip/ft?
Summary:
Corner Pressure | pl p2 p3 p4
Service 2.133 2.093 0.000 0.000
Ultimate 4.128 | 4.029 | 0.000 0.000
Check soil bearing capacity ratio:
Ratio
Ratio — —%ls
Obearing

Ratio— (2.1329 kip/ft?)
(3 ksf)

Ratio = 0.71096

L 6 x (0.016265) 12 x (0.016265)* 1

48)* 48 48)2 1 (13347)

(48) 8) (48) 1oL
P, = 4.0285 kip//ft?

Status: PASS




Ratio = 0.711
UPLIFT CHECK

Uplift stability considers axial loads only
Note: Refer to the service load combinations table

Minimum SLS axial force = 12.755 kip
= Uplift does not exist!

Status: PASS

Ratio = 0.000
SLIDING CHECK

@ friction - Angle of internal friction (rad),
T
D friction = Ofriction 180

T
tion = (40) X —
@ friction (40) x 180

Dfriction = 0.69813
k,, - Passive Coefficient,

o _ Lt s

p = -
1= sin @ riction

e 1+ sin (0.69813)
7 1 —sin(0.69813)

k, = 4.5989
P,,;q - Pressure at mid depth,

t
Pria = kp Ysoit (hsoit + 5)

Pria = (4.5989) x (120 Ibf/ft%) x (0 in) + (432111))

P,iq = 0.98877 ksf
Sliding check along the x-direction:

F,, - Passive Force,

Fpe = Priatl,
F,, = (0.98877 ksf) x (43 in) x (48 in)

F,, =14.172 kip
F'y - Friction Force,

Fy = Briction Pais
Fy = (0.45) x (12.755 kip)

Fy = 5.7398 kip
FOS, 4yq1 - Actual Factor of Safety for Sliding,

F,.+F,
FOSserua = —r—
x,sls,1

14.172 kip) + (5.7398 ki
FOStua = p) 15,798 kip)
(—1.9452 kip)

FOS, sy = —10.236

Ratio
_ FOSauouab
Ratio = — 2%
FOS,ctual
1.5
Ratio = L
(—10.236)
Ratio = 0.14653
Status: PASS
Ratio = 0.147
Sliding check along the z-direction:
F, . - Passive Force,

F,.=Ppigtl,

F,. = (0.98877 ksf) x (43 in) x (48 in)

F,.=14.172kip
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F - Friction Force,

Fr = Wgriction Psis
Fj = (0.45) x (12.755 kip)

Fy = 5.7398 kip
FOS,ctyq - Actual Factor of Safety for Sliding,

F,.+F
FOSuetua = —22——L

14.172 ki 5.7398 ki
FOS gy = ip) + (5.7598 kip)
(0.024268 kip)

FOS,ctua = 820.51
Ratio

Ratio = M
FOSactual

Ratio = ﬂ
(820.51)

Ratio = 0.0018281

OVERTURNING CHECK

Overturning along the x-direction:

Status: PASS
Ratio = 0.002

Table 21.2.2

FOS, 4,q - Actual Factor of Safety for Overturning,

L
FOSuctuar = (EL)

( (48;;;) )

(0.99391 ft)

FOSactual =

FOS,pma = 2.0123
Ratio

Ratio = FOSuitouatle
FOSactual

2

Ratio = ————

(2.0123)

Ratio = 0.99391

Overturning along the z-direction:

FOS . tual - Actual Factor of Safety for Overturning,

L
FOSqctua = 2]

48 in)
(&)

2
(0.012526 ft)

FOSuctua =

FOS,oua = 159.67
Ratio

Ratio — FOS giowatie
FOSctual

)]
Ratio = {29 67)

Ratio = 0.012526

ONE WAY SHEAR CHECK

Ohear = 0.75 - Shear reduction factor,
d - Critical depth,

Status:
Ratio =

Status: PASS
Ratio = 0.013

dyy, + dpt
d=Z0e T %
2
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20.6.1.3.1

20.6.1.3.1 | Viemand,r -

d = 39.625 in

Critical section along the x-direction:

Shear demand,

1 c,
Viemandz = Quis (Ez + | Zof fset| — 5 d) Iy

‘ 48 181
Viemandz = (4.128 kip/ft?) x (% +[(0in)| - % ~ (30.625 in)) x (48 in)

Viemand,e = —33.884 kip

Veapacity,z - Shear Capacity

Veapacity,e = Oshear 2 X/ f¢ 1 d
Veapacitye = (0.75) x 2 x (1) x \/(2500 psi) x (48 in) x (39.625 in)

Veapacity,e = 142650 1bf

Critical section along the z-direction:

Vigemand,> - Shear demand,

2 c
Videmand,z = Quis (71 + |Zoffset] — 7” - d) l.

@ +[(0in)| — @ —(39.625 in)) x (48 in)

Viemand,: = (4.128 kip/ft?) x (

Viemand,s = —33.884 kip

Veapacity,- - Shear Capacity

Veapacity,z = Oshear 22X 1/ fe lo d

Veapacity> = (0.75) x 2 x (1) x , /(2500 psi) x (48 in) x (39.625 in)

Veapacity,- = 142650 1bf

Governing shear capacity and demand:
Viemand - Governing shear demand,

Viemand = MAX [Viemand, » Vaemand,z)
Viemana = MAX [(—33.884 kip), (—33.884 kip)]

Viemand = —33.884 kip

Vmpm,y - Governing shear capacity,

Vmpam:y = MIN [‘/cnpar‘ity.ma Vcapncz‘ty,z]
Veapacity = MIN [(142650 1bf), (142650 1bf)]

Veapacity = 142.65 kip

Check capacity ratio:
Ratio

Ratio — Videmand

capacity

(—33.884 kip)

Ratio = ~———— >/
0= (142,65 kip)

Ratio = 0.23753

Status: PASS
Ratio = 0.238

22.6.5.3

TWO WAY SHEAR CHECK
d = effective depth

d+Cz

Parameters:
as = 20 - Column position factor (corner)

A =1 - Concrete weight type factor,

. Critical punchina area lies outside the base area: hence. punchina shear cannot be checked.
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FLEXURE CHECK

Column height (cH)

ik

Foundation width (1x)
e

ELEVATION |
_ Critical Section for Bending

Moment
Column width (cx)

'

PLA

Foundation thickness (t)
s

Foundation Depth (iz)
Column depth (cz)

Flexural check along the x-direction:
M emand - Moment demand

Iy — ¢z

Miemande = quis (

(

+ \zaffse:\) L.

+ \zoffm\)
2

. (48 in) — (18 in)
Miemanaz = (4128 kip/ft%) x (f

2
2

+/(0in) \) % (48 in)
X

Memana,z = 12.9 kipft

n - No. of reinforcement

Sbottom,z

_ [lz — (2 ccpot) = Brottom,e ] 1

. [(48 in) — (2 x (3 in)) — (0.375 in) ] i

(12in)
n=>5
A, - Area gross of the foundation
Ag=tl.

A, = (43 in) x (48 in)

A, = 2064 in®
Table 8.6.1.1 | Asmin - Minimum area of reinforcement

Agmin = 0.0020 4,
Aqgnin, = 0.0020 x (2064 in?)

Agmin = 4.128 in?

Apebar - Reinforcement area

T ;
Avebar = T (rottoms)’

Avcbar = — % ((0.375 in))*

T
4

Aepar = 0.11045 in?
A,;.,pm,, - Total reinforcement area

2
T" ¢bot£om,1

Asprov = 1

7 x (0.375 in)?

Asprov = (5
5 (5) x 1

A proy = 0.55223 in?

Check reinforcement ratio
Ratio
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Asmin

s,prov

Ratio =

(4.128 in?)

Ratio =
(0.55223 in?)

Ratio = 7.4751

Status: FAIL
Ratio = 7.475

Since 2500 psi < f/ < 4000 psi:
Table 22.2.2.4.3 | f3; = 0.85 - Equivalent rectangular concrete stress distribution
a - Depth of equivalent rectangular stress block,

A i
@ Aspron fy
0.85 fl 1.

(0.55223 in?) x (40000 psi)
@7 70,85 x (2500 psi) x (48 in)
a = 0.21656 in

22.2.2.4.2 | c- Distance from the extreme compression fiber to neutral axis,

(0.21656 in)

~ (0.85)
¢=0.25478 in

21.2.2 | &. = 0.003 - Compressive strain,
21.2.2 | & - Tensile strain in the reinforcement,

g =—(d—c)

(0.003)

(39625 in) — (0.25478 i
ozsrmsm i)~ ( n))

=

e = 0.46358

Since &; > 0.005 (Tension-controlled):
Table 21.2.2 | ¢ = 0.9 - Strength reduction factor:,

Mcapaz:zty,x - Moment Capacity

a
Mespacitye = ¢ Asprov fy (d - 5)

. 0.21656 i
Mogpacitye = (0.9) x (0.55223 in?) x (40000 psi) x ((39625 in) - %)

Meapacityx = 65.467 kipft

Flexural check along the z-direction:
M emand,> - Moment demand

l,—c.
Miemand,z = Quis ( = 3 + \Zoffm,\) le
( + \zoffm\)
2
. (48 in) — (18 in) . i
Miemana: = (4.128 kip/ft?) x (f +[(0in)| ) x (48 in)

48 in)— (18 in .
(% +1(0 m)\)
x>~ ¢ = "/
2

Maemand,. = 12.9 kipft

n - No. of reinforcement

1y — (2 cCpot) = Prottom,-
n:{ (2 cehot) = Bhort ‘]Jrl

Sbottom,z

. [(48 in) — (2 x (3in)) — (0.375 in) ] o

(121in)
n=>5
Ay - Area gross of the foundation
Ag=tl,
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Ag = 2U04 10~

Table 8.6.1.1 | Agmin - Minimum area of reinforcement

Agmin = 0.0020 4,
Aqmin = 0.0020 x (2064 in?)

Agnin = 4.128 in?

Ayebar - Reinforcement area
™ 2
Arebar = 7 (Pbottom,=)

Apebar = % x ((0.375 in))>
Apepar = 0.11045 in?

As,pm,; - Total reinforcement area

A —n i ¢znuam,z
sprov = M ———
7% (0.375 in)?
Asgrn = (5) x
A prov = 0.55223 in?
Check reinforcement ratio
Ratio

Ratio . Aumin

8,prov

) (4.128 in%)
Ratio = ————
(0.55223 in?)

Ratio = 7.4751

Status: FAIL

Ratio = 7.475
Since 2500 psi < fp’ < 4000 psi:

Table 22.2.2.4.3 | f3; = 0.85 - Equivalent rectangular concrete stress distribution

a - Depth of equivalent rectangular stress block,

o= As.pmu fy
0.85 f/ 1,

(0.55223 in?) x (40000 psi)
0.85 x (2500 psi) x (48 in)

a = 0.21656 in
22.2.2.4.2 | c - Distance from the extreme compression fiber to neutral axis,
= a
A
_ (0.21656 in)
(0.85)
¢ =0.25478 in
21.2.2 | g. = 0.003 - Compressive strain,
21.2.2 | & - Tensile strain in the reinforcement,
=2 (d-c)
c
0.003
& = ¥ % ((39.625 in) — (0.25478 in))
(0.25478 in)
et = 0.46358
Since & > 0.005 (Tension-controlled):
Table 21.2.2 | ¢ = 0.9 - Strength reduction factor:,

Meapacity,- - Moment Capacity

Maapacity: = ¢ Asgron fy (4 %)

0.21656 i
Meapacity- = (0.9) x (0.55223 in?) x (40000 psi) x ((39.625 in) — %)

Meapacity,. = 65.467 kipft
Governing

pacity and d d
M emand - Governing moment demand,
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M, = MAX [Mmand.e> Miemand.)

Momand = MAX [(12.9 kipft) , (12.9 kipft)]

M emana = 12.9 kipft

M_apacity - Governing moment capacity,

Meapacity = MIN [Meapacity s Meapacity =)
Meupacity = MIN[(65.467 kipft), (65.467 kipft)]

M_apacity = 65.467 kipft

Check capacity ratio:
Ratio

Ratio — Miemand
capacity

(12.9 kipft)

Ratio = ——— 0
40 = (65.467 kipft)

Ratio = 0.19705

Status: PASS
Ratio = 0.197

LOAD TRANSFER OF COLUMN FORCES TO THE BASE

Nominal bearing strength:
¢B,

$B, = MIN [<¢ x \/% % 0.85 x fi x A1>,
2

(¢ x 2(x0.85 x fl x Al))]

Where:
A; = 324 in? - Bearing area of column,
Ay = 324 in? - Footing area,
21.2.1(d) | ¢ = 0.65 - Bearing strength reduction factor,
Table 22.8.3.2 | ¢B,

$B, = MIN [(¢ \/% 0.85 f Al) ,
2

(¢2(0.85 f2 Al))]

#B, = MIN [((0465) x \/% x 0.85 x (2500 psi) x (324 in?)) ,
m

((0.65) x 2(x0.85 x (2500 psi) x (324 inZ)))]

¢B, = 447.52 kip
Check capacity ratio:
Ratio
Pusial

n

Ratio =

(16.279 kip)

Ratio = ~—=" XP)
0= 44752 kip)

Ratio = 0.036376

Status: PASS
Ratio = 0.036

DEVELOPMENT LENGTH

Compression development length (column):
1, = 1 - Confining reinforcement factor,

Compression development length shall be the greater of the following lg.1, lgc2. 8 in :
25.4.9.1 | lgea
Fy¥r
laen = Peotumn W

(40000 psi) x (1)

lyes = (0.375 in) x —————2 2
50 x (1) x /(2500 psi)

lger = 6in
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25.4.9.1 | lge
laep = 0.0003 £, ¥, beotumn

Liep = 0.0003 x (40000 psi) x (1) x (0.375 in)

lgen = 4.5 in
25.4.9.1 | Iy

lge = MAX [lge1,l4cz,8 in]
lge = MAX[(6 in), (4.5 in) , (8 in)]

lge =81in
Table 25.3.2 | r - Minimum bend diameter,

7= 4 Peotumn
7 =4x (0.375 in)

r=15in
hyeqd - Required depth,

Rreq'a = €Chot + Prottomz + Poottom,z + Peotumn + T + lac
hyega = (3 in) + (0.375 in) + (0.375 in) + (0.375 in) + (1.5 in) + (8 in)

Preqa = 13.625 in

Check footing depth provided:
t =43 in - Thickness,

Ratio
Ryeg.
Ratio = —<44
. (13.625in)
Ratio = ——
(43 in)

Ratio = 0.31686
Status: PASS
Ratio = 0.317
Flexural reinforcement bar development:
14 - Bar development length,

L 3% fy o Y X e X s
T Ax /T ik
;

X dy

Parameters:
Table 25.4.2.4 | 1), = 1 - Casting position factor,
Table 25.4.2.4 | 1, =1 - Coating factor,
Table 25.4.2.4 | 1, = 0.8 - Bar size factor
25.4.2.3 (b) | K, = 0in - Transverse reinforcement index,

25.4.2.3 | ¢
Brottom, Pottom, Sbottom,z  Sbottom,
o= MIN Kmu: N %) ) (ca,,,p N a;mz) ’ Dzomzy ozomz]
0.3751i 0.3751 121 121
o= MIN| (@ in)+ L3 (544 @3 (12i0) (12in)
2 2 2 2
cp = 3.1875 in
25.4.2.3 % - Confinement term
e+ Kir [CI)+Klr ]
= MIN 2.5
dy Beoturnn *
o+ Ky, — MIN (3.1875 in) + (0in) 25
dy (0.375 in)
o+ Ky,
— =25
dy

25.4.2.3 | l, - Bar development length,

L= 3fy e ths o
Wi A ik ;’K” column

3 % (40000 psi) (1) x (1) x (0.8)

ly= X
40 x (1) x /(2500 psi) (2.5)

% (0.375 in)

l;="7.2in
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Development length provided along x-direction:
l,m.(,,/d - Development length provided,

laprova =

liprova = 12 in

Check development length ratio:

Ratio
l

Ratio = a
dprovd

7.21
Ratio = ﬂ
(121in)

Ratio = 0.6

(48 in) — (18 in)

laprova = 3 —(31in)
laprova = 12 in
Check development length ratio:
Ratio
l
Ratio = 4
d.prov'd
X (7.21in)
Ratio = ——
(121in)
Ratio = 0.6
Development length provided along z-direction
laprovd - Development length provided,
l.—c.
l,i,pmu’d = — CCpot
(48 in) — (18 in) .
laprova = - - (8 in)

Status: PASS
Ratio = 0.600

Status: PASS
Ratio = 0.600
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