Fire Station 18 Truck Bay
T-17  front axle 18,000 lbs
rear axle 44,000 lbs
 
L-16 front axle 21,480 lbs
rear axle 73,400 lbs  therefore each dual set of tires supports 36,700
 
L-11 front axle 22,500 lbs
rear axle 31,000 lbs

Factored Loads ASCE Standard 7-10
1.4DL 
1.4(36,700)  = 51,380# or 51.4k
Calculate Continuous Footing
In order for the soil below the slab to support the building the weight of the Continuous footing must be accounted for:
The Engineering Soil Report states that continuous footing supports 2000 psf with a safety factor of 3.  Continuous Spread Footing should be 2ft below finished grade and 24” wide.
A. Estimate footing size and net soil pressure.
Therefore using a grade beam of 24” wide with a 2 ft stem connecting to the slab will support load. Normal weight reinforced concrete is 150 pcf.
(2’ x 2) = 4.0 ft2 		therefore  4.0 ft2  x 150 pcf = 600 plf
qnet = qallow – weight of footing   =  2000psf – 600plf = 1400plf
B. Using unfactored loads, obtain area of footing required to support qNET
Areq = (DL)  /  qNET  =  36,700 / 1400plf = 26.2ft  therefore 24” will not support the entire load and the slab must support most of the weight






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 = 18.4”
As required = 	   36,700 plf x 1ft x 12”/ft 	  = 0.443 in2
			0.9 x 60,000psi x 18.4”
[10.5.1] As min = 3 √(f’c) bw d  = 3 x √(4,000psi) x 24” x 24”  = 1.82 in2
			fy		60,000psi
[As min [10.5.1] not required by R10.5.4 for Slab on Grade]

	As required  = 	3 ea #5 bars = 0.930 in2	Minimum Beam Width	10.3”

Verify Stirrups
Vu = wu x L  =  51.4k x 1 = 25.7 k 
	2	       2	
Determine Vu @ d
Vu @ d = Vu @ support  -  (d/12 x wu) = 25.7k – (21/12 x 25.7) = (-) 19.275 k
Calculate ФVc  = Ф x 2 √f’’c bwd  =  0.75 x 2 x √4,000 x 24” x 21” = 47,813 # 
ФVc / 2 = 23,906 #
Check if Shear reinforcement is required
Vu > ФVc / 2		(-) 19.3k < 23.9k   therefore stirrups are not required.
****************************************************************************
Slab to have 8” thick 4,000 psi concrete:
Temp & Shrinkage:
[7.12.2.1]  r=0.0018 for slabs with 60ksi steel. ATS=rbh = 0.0018 x 12 x 8 = 0.1728 in2  / ft of width D8.0 has 0.16 in2 when spaced 6” o.c.
6x6 D8.0/D8.0 W.W.M. on top &
		#5 bars @ 12” O.C. each way on bottom


