New Orleans Fairgrounds CMU Wall for Smoking Area
There will be a 6” patio slab built with a 8” CMU wall that is 11’ tall.  The area is bordered by an existing building on 2 sides and the CMU wall will border the patio on 2 sides.  The lengths of the CMU walls are 20’ and 30’.  
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Calculate the weight of the wall per linear foot for vertical loads:  
Assumed weight of concrete with steel re-enforcement is 150 pcf
((8/12 x 11ft) + (2x2 ft grade beam)) x 150pcf = 1,700#/ft
Each 40ft pile will support 3.5 tons in compression; 
1,700 #/ft x 30ft = 51,000# or 25.5 tons
The 30ft wall in length: 25.5 ton / 3.5 ton = 7 piles
1,700 #/ft x 20ft = 34,000# or 17.0 tons
The 20ft wall in length:  17.0 ton / 3.5 ton = 5 piles  
Calculate the lateral pressure on the wall:
From the calculations of ASCE 7-10 wind lateral loads are 23.6 #/s.f.
11ft (height) x 23.6 #/s.f. = 260 #/ft.  
The total lateral load for the 30ft length of wall (30ft – 5 ft from corner of new wall) = 260 #/ft x 25 ft = 6,500# or 3.25 ton
ASCE 7-10 has a maximum of 1.0W for wind.
The lateral load will impact the pile supported system by 3.25 tons; according to the soils report each small timber pile will support a lateral load of ½ ton/pile.  
The 30 ft wall (for lateral support) will require:   3.9 ton / .5 ton/pile = 6.5 piles on the 30ft wall.
The 20ft wall (for lateral support) will have a lateral load of 260 #/ft x (20 ft – 5 ft) = 3,900# or 1.95 tons.  Therefore 2. ton / .5 ton/pile = 4 piles required.

Calculate the Piles for the Slab
Pad = 20’ x 30’, therefore 600 s.f. x 6”/12 x 150 pcf = 45,000 # or 22.5 ton
Each 40ft pile will support 3.5 tons in compression; therefore 22.5 ton / 3.5 tons = 7 piles

Total Number of Piles = 7 + 5 + 7 = 19 piles

Calculate the size of footing and the size of rebars.
The footing shall be a 12” wide x 16” deep grade beam under the wall.  One end of the wall will have a 10’-4” (10.33’)cantilevered arm extending  past the piling.
Assumptions: concrete f’c = 3,000 psi; Steel  fy = 60,000psi 
Select size of rebar for grade beam
d = h -  3” = 24” – 3” = 21”
As required = 	   Mu					0.85d < jd > 0.9d 
		Ф fy jd					0.85 * 21” = 17.85
							0.9 * 21” = 18.9    therefore jd = 18.375”
((8/12 x 11ft) + (2x2 ft grade beam)) x 150pcf = 1,700#/ft x 1.4 = 2,380#/ft (w)
Max distance between pilings = 4’-10” (4.83’)
+ Mu = wl2 / 8 = 2,380 #/ft x 4.83 ft2 / 8 = 6,940 ft-# (6.9 ft-k)
As required =  +Mu  / Ф fy jd  = 
As required = 	   6.9ft-k x 12”/ft 	  = 0.083 in2
		  0.9 x 60ksi x 18.375”
As min = 3 √(f’c) bw d  = 3 x √(3,000psi) x 24” x 24”  = 1.577 in2 
		fy		60,000psi
	As = 4 ea #6 bars = 1.76 in2

  -- Mu = wl2 / 2 = 2,380 #/ft x 10.33 ft2 / 2 = 126,983 ft-# (127.0 ft-k)
As required =  -- Mu  / Ф fy jd  = 
As required = 	   127.0ft-k x 12”/ft 	  = 1.536 in2
		0.9 x 60ksi x 18.375”
	As  = 4 ea #6 bars = 1.76 in2





Verify Stirrups for Positive Moment areas
Vu = wu x L  =  1.8k x 4.8 = 4.32 k 
	2	       2	
Determine Vu @ d
Vu @ d = Vu @ support  -  (d/12 x wu) = 4.32k – (24/12 x 1.8) =  0.72 k
Calculate ФVc  = Ф x 2 √f’’c bwd  =  0.75 x 2 x √3,000 x 12” x 24” = 23,661 # 
ФVc / 2 = 11,830 #
Check if Shear reinforcement is required if    Vu > ФVc / 2		
0.72k < 11.8k   therefore stirrups are not required.

Verify Stirrups for Negative Moment areas
Vu = wu x L  =  1.8k x 10.33 =  18.5k 
		       
Determine Vu @ d
Vu @ d = Vu @ support  -  (d/12 x wu) = 18.5k – (24/12 x 1.8) =  14.9 k

Check if Shear reinforcement is required if    Vu > ФVc / 2		
14.9k > 11.8k   therefore stirrups are required.

Location of Stirrups for Negative Moment areas (between ФVc / 2 & ФVc 
10.33’  =   x  	      therefore x = 13.2 ft ::  10.33’ – 8.18’ = 2.84’ (34.2)
18.5k          23.6k	
10.33’  =   x  	      therefore x = 6.59 ft ::  10.33’ – 6.59’ = 3.74’ (44.9)
18.5k          11.8k

Determine Vs,req  & Vs, max
Vs,req  =  (Vu @ d – ФVc) / Ф = (14.9k – 23.6k) /0.75 = 11.6k
 Vs, max = 4 (f’c) ½ bw d = 4 x (3000) ½ x 12 x 24 = 63.1k 
Determine max stirrup spacing :  Smax = minimum of  (d/2)  or  24”
Smax = 24”/2 = 12”


Assumed slab thickness 6” ; Check for T&S
ATS = rTSbh = (0.0018)(12”)(6”) = 0.1296 in2  

Use 6x6 D6.5 / D6.5

Determine the bar size for cantilevered slab 10 ft from beam
Use 12” width of the slab as a beam that is 6” deep.
d = h -  2” = 6” – 2” = 4”
As required = 	   Mu					0.85d < jd > 0.9d 
		Ф fy jd					0.85 * 4” = 3.4
							0.9 * 4” = 3.6    therefore jd = .3.5”
6/12 x 1ft (wide) x 150pcf = 75#/ft x 1.4 = 105#/ft (wD)
100 psf live loading x 1.6 = 160 psf x 1ft (wide) = 160#/ft (wL)
w = wL + wD  = 105 + 160 = 265#/ft (w)
  -- Mu = wl2 / 2 = 265 #/ft x 10.33 ft2 / 2 = 14,139 ft-# (14.1 ft-k)
As required =  -- Mu  / Ф fy jd  = 
As required = 	   14.1ft-k x 12”/ft 	  = 0.895 in2
		0.9 x 60ksi x 3.5”
As min = 3 √(f’c) bw d  = 3 x √(3,000psi) x 12” x 3.5”  = 0.115 in2 
		fy		60,000psi

	As  = #6 bars @ 6” O.C. = 0.88 in2



Determine the bar size for cantilevered CMU wall that is 3 ft from beam with piles
The wall is now 25 ft in length instead of 20 ft.
Use the slab as a beam 12” wide and 6” deep.
The wall’s assumed weight of concrete with steel re-enforcement is 150 pcf
((8/12 x 11ft) + (1x1.33 ft grade beam)) x 150pcf = 1,299#/ft x 1.4 = 1,819.3 #/ft  parallel to the pile beam.
This would create a moment arm of Mu  = 1,819.3# x 3 ft = 5,457.9 ft- #
The slab weight between the pile and the cantilevered CMU wall
	6/12 x 1ft (wide) x 150pcf = 75#/ft x 1.4 = 105#/ft (wD)
	100 psf live loading x 1.6 = 160 psf x 1ft (wide) x 1.6 = 256#/ft (wL)
	This would create a moment arm of Mu = wl2 / 2  = (105 + 256) #/ft x 32 /2= 1,624.5 ft - #
Total Moment arm Mu = 5457.9 ft - #  + 1624.5 ft - # = 7,082 ft - # or 7.1 ft - k

d = h -  2” = 6” – 2” = 4”
As required = 	   Mu					0.85d < jd > 0.9d 
		Ф fy jd					0.85 * 4” = 3.4
							0.9 * 4” = 3.6    therefore jd = .3.5”
As required =  -- Mu  / Ф fy jd  = 
As required = 	   7.1ft-k x 12”/ft 	  = 0.451 in2
		0.9 x 60ksi x 3.5”
As min = 3 √(f’c) bw d  = 3 x √(3,000psi) x 12” x 3.5”  = 0.115 in2 
		fy		60,000psi

	As  = #6 bars @ 6” O.C. = 0.88 in2
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