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 13ft (11ft wall & 2 ft grade beam) x 150pcf = 1,300#/ft
1,300 #/ft x 30ft = 39,000# or 19.5 tons
Each 40ft pile will support 3.5 tons in compression; therefore 19.5 ton / 3.5 ton = 6 piles
Calculate the lateral pressure on the wall:
From the calculations of ASCE 7-10 lateral loads are 23.6 #/s.f.
11ft x 23.6 #/s.f. = 260 #/ft (The total load for the 25 ft section 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.  
Therefore 3.9 ton / .5 ton/pile = 6.5 piles on the 30ft wall.
The 20ft wall 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

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.
Assumptions: concrete f’c = 4,000 psi; Steel  fy = 60,000psi 
Select size of rebar for grade beam
d = h -  3” = 16” – 3” = 13”
As required = 	   Mu					0.85d < jd > 0.9d 
		Ф fy jd					0.85 * 13” = 11.05
							0.9 * 13” = 11.7    therefore jd = 11.4”
8/12 x 12.3ft (11ft wall & 1.3 ft grade beam) x 150pcf = 1,230#/ft x 1.4 = 1,722#/ft 
Max distance between pilings = 4’-10” (4.83’)
1.722 k/ft x 4.83ft = 8.3k

As required =  Mu  / Ф fy jd  = 
As required = 	   8.3k x ( ½ x 4.83)ft x 12”/ft 	  = 0.0003907 in2
			0.9 x 60ksi x 11.4”
As min = 3 √(f’c) bw d  = 3 x √(3,000psi) x 12” x 16”  = 0.526 in2 
		fy		60,000psi
	As min = 2 ea #6 bars = 0.88 in2

Verify Stirrups
Vu = wu x L  =  1.7k x 4.8 = 4.08 k 
	2	       2	
Determine Vu @ d
Vu @ d = Vu @ support  -  (d/12 x wu) = 4.08k – (16/12 x 1.7) =  1.82 k
Calculate ФVc  = Ф x 2 √f’’c bwd  =  0.75 x 2 x √3,000 x 12” x 16” = 15,774 # 
ФVc / 2 = 7,887 #
Check if Shear reinforcement is required
Vu > ФVc / 2		1.82k < 7.9k   therefore stirrups are not required.


Assumed slab thickness 4” ; Check for T&S
ATS = rTSbh = (0.0018)(12”)(6”) = 0.1296 in2  

Use 6x6 D6.5 / D6.5
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