Sample Calculation - Example 3                                                 PDH Course G112                                                      Page 1/2                 


	EXAMPLE
	
	
	CANTILEVER SOLDIER PILES

	
	
	
	
	
	
	
	
	
	

	
	Gs, Soil
	Af, soil
	H, Bank
	Ge, Live
	B, Pile
	S, bank
	Fy, Steel
	Sf, Safety
	Es, steel

	
	density
	Friction
	height
	loading
	spacing
	slope
	yeild
	factor
	modulus

	
	lb/cft
	angle, deg
	ft
	lb/sf
	ft
	?H : 1V
	psi
	? : 1
	psi

	active =
	100
	30
	12.50
	72
	8.25
	100.00
	36,000
	1.50
	2.90E+07

	Passive =
	100
	30
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	Af, soil
	Ca, Active
	Ap, soil
	Cp,passive
	
	
	Fa, Steel
	Mmax

	
	
	Active
	coefficient
	passive
	coefficient
	Ga
	Gp
	allowable
	moment

	
	
	angle, rad
	? : 1
	angle, rad
	? : 1
	lb/cft
	lb/cft
	psi
	ft-lb

	
	
	0.52
	0.33
	0.524
	3.00
	33.33
	300
	24,000
	307,919

	Ca = [1-sinAf]/[1+sinAf]
	
	
	
	
	
	
	

	Cp = [1+sinAf]/[1-sinAf]
	Dp
	N
	P
	R
	Q
	Check
	X
	Z

	Ga = CaGs
	
	ft
	lb
	lb
	lb
	lb
	V = 0
	ft
	ft

	Gp = CpGs
	
	2.42
	7,425
	21,484
	141,360
	112,451
	0.000
	8.92
	5.96

	
	
	
	
	
	
	
	
	
	

	Soldier
	PILE:
	Bf, flange
	Ix, pile
	Lp, pile
	Dx, pile
	
	
	
	

	Pile
	W14x90
	width
	inertia
	min length
	deflection
	
	
	
	

	Zxmin, cin
	Zx, cin
	inch
	in^4
	ft
	inch
	Goalseek, Msum=0, by changing Y
	Y, ft

	153.96
	157
	14.520
	999
	32.23
	0.63
	
	Msum = 0
	0
	19.7

	
	OK
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Mmax @ v=0 = N(H/2+X) + P(H/3+X)  - RX/3
	
	
	
	
	
	

	Msum = 0 =N[H/2+D]+P[H/3+D]-RD/3+QY/3
	
	
	B = Soldier pile spacing c-c, ft.
	

	

	
	
	
	
	
	Bf = Pile flange width, inches
	

	
	
	 
	Dp = Bf/6
	
	
	Dp = Pile passive influence width, ft
	

	
	
	 
	N = GeHB
	
	
	Fa = Allowable steel bending stress, psi

	
	N
	H
	P = GaBH^2/2
	
	Fy = Allowable bending stress, Gr50/1.4 S.F

	
	
	 
	R = DpGpD^2/2
	
	Ga = Active soil pressure, equivalent fluid

	
	P
	 
	Q = GpDp(H+2D)Z/2
	
	Gp = Passive soil pressure
	

	
	
	 
	Z = 2[R-N-P]/[GpDp(H+2D)]
	Gs = Soil Unit Weight
	
	

	
	 
	
	X = [2(N+P)/(GpDp)]^0.5
	H = Cantilever height
	
	

	
	X
	
	Lp = H+D
	
	
	Ix = Moment of inertia
	
	

	Y 
	 
	 
	
	
	
	Lp= Minimum  pile length
	

	
	 
	R
	
	
	
	Mmax = Maximum bending moment
	

	Q
	
	Z
	Zxmin = Mmax*12/A
	
	Msum = 0 =  Conservation of  moments

	
	
	
	
	
	
	N = Surecharge live loading
	

	Deflection, Dx = PaLd^3/(15EI)+(Ge/12)Ld^4/(8EI)
	
	P = Total active soil force above invert

	Ld= (H+0.7X)12 =
	225
	inches
	
	
	Q = Tip passive reaction force
	

	
	
	
	
	
	
	R =  Soil passive pressure reaction force

	
	
	
	
	
	
	X = heigth from O.G. @ Mmax, ft
	

	
	
	
	
	
	
	Y = Sheet pile toe embedment, ft
	

	
	
	
	
	
	
	Zx = Pile plasticn modulus
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Lagging
	STEEL:
	
	
	
	
	
	
	
	

	
	W = 0.75*Ga*H+Ws =
	385
	lb/sf
	
	
	
	
	

	
	M = W[B-1]^2/8 =
	2,526
	ft-lb
	
	
	
	
	

	
	Fy =
	
	36,000
	psi
	
	
	
	
	

	
	Fa = 0.75Fy =
	27,000
	cin
	Lagging
	WOOD:
	Lw =
	7.25
	ft

	
	Sx, steel = 12M/Fa =
	1.12
	in
	
	Fw = 
	
	1,500
	psi

	
	t = [Sx/2]^1/2
	0.749
	in
	
	Sx, Wood = 12*M/Fw =
	20.21
	cin

	
	Ix = t^3 =
	
	1      
	in
	
	t = [Sx/2]^1/2
	3.2
	in

	
	d = 5W(B-1)^4/384EI
	0.82
	in
	Use:
	1      
	"plate or
	4
	x12 wood


