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BASIS OF DESIGN

THESE CALCULATIONS ARE FOR THE DESIGN OF THE FOUNDATION SYSTEM FOR A
PRE-ENGINEERED METAL BUILDING. THE DESIGN OF THE FOUNDATION IS BASED ON
REPORTED REACTIONS AND BASE PLATE SIZES FROM THE METAL BUILDING
MANUFACTURER

METAL BUILDING MANUFACTURER: WESTERN STEEL BUILDINGS 300076-OGDEN
WARESHOUSE

FROM GEOTECHNICAL REPORT

 

John,

 

For the bearing capacity of the site we are estimating 3000 psf for footings. And we would be adding cement to the
aggregate piers due to the very soft clays. This can be an iterative process as once a foundation system is designed
we can analyze the settlements we are anticipating.

 

EMAIL FROM RAMMED AGGREGATE PIER COMPANY

USE 3000 PSF BEARING CAPACITY WHEN DESIGNING
FOOTINGS
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DRAWING IS NOT TO SCALE
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IBC 2018 LOAD COMBINATIONS
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SUMMARY:

VERTICAL
MAX UPLIFT = ‐18.7 KIP
MAX DOWN = 95.8 KIP

HORIZONTAL

MAX HORIZ
MAX LEFT = ‐90.1 KIP

MAX RIGHT = 107.2 KIP

MIN FOOTING SIZE FOR VERTICAL DOWNWARD LOAD

B MIN =   96/3 = 5.65 - FT MIN

FRAMES 2-10

CONCENTRICALLY LOADED SQUARE SPREAD FOOTINGS 

f ,! = 3,000 psi f y = 60,000 psi 

FACTORED SOIL BEARING CAPACITY 4,200 psf (SAFE BEARING CAPACITY 3,000 psf) 

Min. Factored 
Size Thick- Col. Bars Required Weight Volume of Column 

B ness Size Each Way Steel Area of Bars Concrete Capacity 
(in.} (in.) (No.-Size) (sq.-in.) (pounds) (cu. yd.) (kips) 

4'-0" 12 10 4-#4* 0.73 19 0.6 64 
4'-6" 12 10 5-#4 0.83 27 0.8 81 
5'-0" 13 10 4-#5 1.05 38 1.0 100 
5'-6" 14 10 5-#5 1.31 52 1.3 121 

6'-0" 15 10 6-#5 1.59 69 1.7 143 
6'-6" 16 10 7-#5 1.90 88 2.1 167 
7'-0" 17 10 8-#5 2.23 108 2.6 193 
7'-6" 18 10 6-#6 2.62 126 3.1 221 

8'-0" 19 10 7-#6 3.00 158 3.8 251 
8'-6" 21 10 8-#6 3.19 192 4.7 281 
9'-0" 22 10 9-#6 3.61 230 5.5 313 
9'-6" 23 10 10-#6 4.06 270 6.4 348 

10'-0" 24 10 8-#7 4.55 311 7.4 384 
10'-6" 25 10 9-#7 5.05 368 8.5 422 
11'-0" 26 11 10-#7 5.47 429 9.7 461 
11'-6" 27 11 11-#7 6.00 495 11.0 502 

12'-0" 28 11 11-#7 6.56 517 12.4 544 
12'-6" 29 12 12-#7 7.04 589 14.0 588 
13'-0" 30 12 13-#7 7.63 664 15.6 634 
13'-6" 30 13 11-#8 8.54 764 16.9 683 

14'-0" 31 13 12-#8 9.19 865 18.8 732 
14'-6" 32 14 13-#8 9.74 972 20.8 782 
15'-0" 33 14 11-#9 10.48 1085 22.9 834 
15'-6" 34 14 12-#9 11.19 1224 25.2 887 

16'-0" 35 15 12-#9 11.79 1265 27.7 941 
16'-6" 36 15 13-#9 12.53 1414 30.3 996 
17'-0" 37 16 14-#9 13.16 1571 33.0 1053 
17'-6" 38 16 14-#9 13.94 1618 35.9 1112 

18'-0" 38 17 16-#9 15.10 1904 38.0 1176 
18'-6" 39 17 16-#9 15.93 1958 41.2 1237 

19'-0" 41 17 17-#9 16.23 2139 45.7 1294 
19'-6" 41 18 14-#10 17.55 2289 48.1 1363 

20'-0" 42 18 15-#10 18.43 2517 51.9 1428 

Notes: 1. Epoxy~led bars of the same size and number may be used except where an ·- is printed. 
In which case, use: smaller bars (with increased number of bars); hooked or headed bars; 
increased I:, or larger footing. 

2. Reinforcing steel quantities do not include footing dowels. 
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FRAMES 2-10

MIN FOOTING SIZE FOR VERTICAL DOWNWARD LOAD BASED ON 16" THICK
FOOTING

B MIN =   19/(0.15 X 1.25) = 10-FT

TRY 2-FT THICK

B MIN = 7.95-FT

FOR FRAMES 2-10 USE:

8'-0" X 8'-0" X 24" WITH #5 @ 12" O.C. EACH WAY TOP AND BOTTOM
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FRAME 11
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MIN FOOTING SIZE FOR VERTICAL DOWNWARD LOAD

B MIN =   96/3 = 5.65 - FT MIN

FRAME 11

CONCENTRICALLY LOADED SQUARE SPREAD FOOTINGS 

f ,! = 3,000 psi f y = 60,000 psi 

FACTORED SOIL BEARING CAPACITY 4,200 psf (SAFE BEARING CAPACITY 3,000 psf) 

Min. Factored 
Size Thick- Col. Bars Required Weight Volume of Column 

B ness Size Each Way Steel Area of Bars Concrete Capacity 
(in.} (in.) (No.-Size) (sq.-in.) (pounds) (cu. yd.) (kips) 

4'-0" 12 10 4-#4* 0.73 19 0.6 64 
4'-6" 12 10 5-#4 0.83 27 0.8 81 
5'-0" 13 10 4-#5 1.05 38 1.0 100 
5'-6" 14 10 5-#5 1.31 52 1.3 121 

6'-0" 15 10 6-#5 1.59 69 1.7 143 
6'-6" 16 10 7-#5 1.90 88 2.1 167 
7'-0" 17 10 8-#5 2.23 108 2.6 193 
7'-6" 18 10 6-#6 2.62 126 3.1 221 

8'-0" 19 10 7-#6 3.00 158 3.8 251 
8'-6" 21 10 8-#6 3.19 192 4.7 281 
9'-0" 22 10 9-#6 3.61 230 5.5 313 
9'-6" 23 10 10-#6 4.06 270 6.4 348 

10'-0" 24 10 8-#7 4.55 311 7.4 384 
10'-6" 25 10 9-#7 5.05 368 8.5 422 
11'-0" 26 11 10-#7 5.47 429 9.7 461 
11'-6" 27 11 11-#7 6.00 495 11.0 502 

12'-0" 28 11 11-#7 6.56 517 12.4 544 
12'-6" 29 12 12-#7 7.04 589 14.0 588 
13'-0" 30 12 13-#7 7.63 664 15.6 634 
13'-6" 30 13 11-#8 8.54 764 16.9 683 

14'-0" 31 13 12-#8 9.19 865 18.8 732 
14'-6" 32 14 13-#8 9.74 972 20.8 782 
15'-0" 33 14 11-#9 10.48 1085 22.9 834 
15'-6" 34 14 12-#9 11.19 1224 25.2 887 

16'-0" 35 15 12-#9 11.79 1265 27.7 941 
16'-6" 36 15 13-#9 12.53 1414 30.3 996 
17'-0" 37 16 14-#9 13.16 1571 33.0 1053 
17'-6" 38 16 14-#9 13.94 1618 35.9 1112 

18'-0" 38 17 16-#9 15.10 1904 38.0 1176 
18'-6" 39 17 16-#9 15.93 1958 41.2 1237 

19'-0" 41 17 17-#9 16.23 2139 45.7 1294 
19'-6" 41 18 14-#10 17.55 2289 48.1 1363 

20'-0" 42 18 15-#10 18.43 2517 51.9 1428 

Notes: 1. Epoxy~led bars of the same size and number may be used except where an ·- is printed. 
In which case, use: smaller bars (with increased number of bars); hooked or headed bars; 
increased I:, or larger footing. 

2. Reinforcing steel quantities do not include footing dowels. 

SUMMARY:

VERTICAL
MAX UPLIFT = ‐32.9 KIP
MAX DOWN = 95.8 KIP

HORIZONTAL

MAX HORIZ
MAX LEFT = ‐116.35 KIP

MAX RIGHT = 107.2 KIP



8610 SOUTH SANDY PARKWAY - SANDY UTAH 84070
   801-255-7700 - WWW.MCNEILENGINEERING.COM

MR

8-24-22

22403

KHR HOLDINGS - WAREHOUSE METAL
BUILDING FOUNDATIONS

FRAME 11

MIN FOOTING SIZE FOR VERTICAL DOWNWARD LOAD BASED ON 24" THICK
FOOTING

B MIN =   33/(0.15 X 2) = 10-FT

10'-0" X 10'-0" X 24" WITH #5 @ 12" O.C. EACH WAY TOP AND BOTTOM

MAXIMUM UPLIFT AT FRAME 1 AND J

P = 0.6*(1.8 + 1.8) + (-11.5) = 9.34 K - EQ 16-15

B MIN =   9.34/(0.15 X 1.5) = 6.4-FT

MAXIMUM DOWN AT FRAME 1 AND J

P = 1.8 + 1.8 + 9.4 = 13 K - EQ 16-10

B MIN =  13/3 = 2-FT

USE 6'-6" X 4'-6" X 18" WITH #5 @ 16" O.C. EACH WAY TOP AND BOTTOM
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MAXIMUM UPLIFT AT FRAME 1 AND G

P = 0.6*(1.6 + 1.6) + (-5.7) = 3.78 K - EQ 16-15

B MIN =   3.78/(0.15 X 1.5) = 4-FT

MAXIMUM DOWN AT FRAME 1 AND G

P = 1.6 + 1.6 + 8.2 = 11.4 K - EQ 16-10

B MIN =  11.4/3 = 2-FT

USE 4'-0" X 4'-0" X 18" WITH #5 @ 16" O.C. EACH WAY TOP AND BOTTOM
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22403

KHR HOLDINGS - WAREHOUSE METAL
BUILDING FOUNDATIONS

MAXIMUM HORIZONTAL FORCE AT GRIDS 2 -11

H MAX = 116 K (SERVICE)

H MAX = 116 X 1.6 = 186 K

# OF BARS TO RESIST FORCES = 186 K/(0.9 X 60) = 3.44 K

USE #5 BARS

# OF BARS REQUIRED = 3.44/0.31 = 11 BARS

USE (12) #5 BARS

MIN DEPTH OF TRENCH

2" CLEAR FROM TOP OF SLAB
3" CLEAR FROM BOTTOM OF SLAB
1" BETWEEN BARS

10
"


