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	EXAMPLE
	
	
	
	SOLDIER PILE BRACED
	
	
	

	
	
	
	
	
	
	
	
	

	Acive
	Active
	Passive
	Passive
	
	
	
	
	

	Soil
	Friction
	Soil
	Friction
	Active soil
	Trench
	Wale Set
	Pile
	Surcharge

	Density
	Angle
	Density
	Angle
	Constant
	Depth
	from top
	Spacing
	Pressure

	Gs
	Fs
	Gd
	Fp
	K
	H
	St
	B
	Ge

	lb/cf
	degrees
	lb/cf
	degrees
	? : 1
	ft
	ft
	ft
	psf

	100
	30
	100
	30
	0.8
	29.25
	11.50
	8.25
	72

	
	
	
	
	
	
	
	
	

	Active
	Passive
	Active soil
	Passive soil
	Ca = [1-SinFs]/[1+SinFs]
	Steel
	Safety
	Allowable

	Factor
	Soil Factor
	pressure
	Resistance
	Cp = [1+SinFp]/[1-SinFp]
	Yield
	factor
	Bending

	Ca
	Cp
	Ga
	Gp
	Ga = CaGs
	
	Fy
	Sf
	Fa 

	? : 1
	? : 1
	lb/cft
	lb/cft
	Gp = CpGd
	
	psi
	? : 1
	psi

	0.33
	3.00
	33.33
	300
	Fs, radians =
	0.5236
	50,000
	1.5
	33,333

	
	
	
	
	Fp, radians =
	0.5236
	
	
	

	
	
	
	
	
	
	
	
	

	Note: Goal Seek "Y" until Msum = 0.00;  (conservation of moments)
	
	
	

	Msum = 0
	Y
	Mcant
	Mx
	Zxmin =
	Pile
	Pile
	Pile
	flange

	ft-lb
	ft
	ft-lb
	ft-lb
	cin
	Use Size
	Zx, cin
	Ix, in^4 =
	Bf, inch

	0.00
	10.46
	285,039
	27,131
	102.61
	W14x90
	157
	999
	14.52

	
	
	
	
	
	
	
	OK
	

	Dp
	Ws
	W
	Qt
	R
	X, ft
	Lp
	Dx
	

	ft
	lb/ft
	lb
	lb
	lb
	ft
	ft
	inch
	

	2.42
	6,435
	167,954
	128,257
	39,697
	15.07
	39.71
	1.24
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	Dp = Bf/6
	
	
	
	

	

	

	
	
	Ws = KGaBH
	
	
	
	

	
	0.2H
	St
	
	W = [0.8KGaH +Ge]HB
	
	
	

	
	
	   Qt
	
	R = GpDpY^2/2
	
	
	

	H
	H
	 
	
	Qt =W - R
	
	
	
	

	
	W
	X
	
	Msum = 0 = W(H/2-St)-R(H+2Y/3-St)
	
	

	
	
	 
	
	X = [Qt- WsH/10 -0.2GeBH]/ [BGe+Ws)]
	
	

	
	0.2H
	 
	
	Mx = Qt(X+0.2H-St)-BGe(X+0.2H)^2/2-WsX^2/2-WsH(X+H/15)/10

	
	
	 
	
	Mcant = WsH(St-H/7.5)/10+Ws(St-0.2H)^2/2+GeBSt^2/2]

	Y
	
	R
	
	Sx = 12Mmax/Fa
	
	
	

	
	
	
	
	Lp = H+Y
	
	
	
	

	
	
	
	Pile Deflection:
	Dx =5(W/H/12)(12(H+Y/2-St))^4/(384EI)
	
	

	
	
	
	
	
	
	
	
	

	Fa = Allowable bending stress, Fy/Sf
	
	Lp = Minimum sheet pile length
	

	B = soldier pile spacing
	
	
	
	Mmax = Maximum bending moment
	

	Dp = passive pile influence width
	
	
	Msum = 0 =  Conservation of  moments

	Esteel = Modulus of elasticity = 29,000,000 psi
	
	Mx = Bending moment at X, shear = 0
	

	Ewood = Modulus of elasticity = 1,760,000 psi
	
	R = Total soil passive pressure
	

	Fy = steel yield stress
	
	
	
	St = Ground to wale heigth
	

	Ga = Active soil pressure
	
	
	Sx = Section modulus
	
	

	Gp = Passive soil pressure
	
	
	W = Total soil pressure per pile
	

	H = Excavation depth
	
	
	
	X = Heigth to zero shear below triangle block

	Ix =Moment of Inertia, in^4
	
	
	Y = Sheet pile toe penetration
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Lagging
	STEEL:
	
	
	
	WOOD:
	
	
	

	
	Fy =
	
	36,000
	psi
	fa = 
	
	1,500
	psi

	
	B =
	
	8.25
	
	Sx, WOOD = 12*m/ba =
	32.56
	cin

	
	W =0.75KGaH+Ge =
	657
	lb/sf
	t = (6Sx/b)^0.5, b =12" 
	4.0
	in

	
	M = W(B-Bf/12)^2/8 =
	4,070
	ft-lb
	
	
	
	

	
	Fa = 0.75*Fy =
	27,000
	psi
	
	USE:
	
	

	
	Sx, steel = 12M/Fa =
	1.81
	cin
	
	Plates or
	?x12 Timber
	

	
	t = (Sx/2)^0.5 
	0.951
	in
	
	inch
	inch
	

	deflection
	d = 5W(B-1)^4/384EI
	0.70
	in
	
	1      
	4
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Wale design:  Use "H" shape -strut
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	I        B     I
	     B          I
	        B       I
	        B           I
	           B       I
	
	
	

	
	 
	 
	
	 
	 
	
	
	

	
	ut
	 
	
	 
	ut
	
	
	

	
	str
	N =
	3
	ea
	str
	
	
	

	
	 
	L =NB
	24.75
	ft
	 
	
	
	

	
	I                I
	I
	                 I
	                I
	                I
	
	
	

	
	
	
	
	
	
	
	
	

	WALE
	Zxmin = 12M/Fb =
	380.92
	cin
	Qt =
	
	128,257
	lbs

	
	Try:
	W14x211
	
	
	Vwale = 
	
	128,257
	lbs

	
	Zx:
	390
	cin
	OK
	Aweb = td
	
	15.41
	sqin

	
	Ix:
	2,660 
	in^4
	OK
	Vweb = Vwale/Aweb
	8,325
	psi

	
	d, depth:
	15.72
	in
	
	Mc = BP =
	
	1,058,118
	ft-lb

	
	t, web:
	0.98
	in
	
	Fb=Fy/Sf:
	
	33,333
	psi

	
	k, flange
	2.25
	in
	
	Mmax =
	
	1,058,118
	ft-lb

	
	Stl Grade
	50,000
	psi
	
	Es =
	
	29,000,000
	psi

	
	Sf:
	1.5
	
	
	Dx = PB^3/[3EI] =
	0.54
	in

	
	
	
	
	
	
	
	
	

	STRUT
	
	Ps = NQt =
	384,770
	lb
	Cc =[2Pi^2Es/Fy]^0.5 =
	107.00
	

	
	Try:
	W14x145
	 
	
	KL/r =
	
	36.18
	OK

	
	Span =
	12
	ft
	
	Fa = (compression) =
	26,356
	psi

	
	ry =
	3.98
	in
	
	Pstrut/ Area =
	9,011
	psi

	
	Zx =
	260
	in
	
	Mb = PsDb/2 =
	2,843,452
	in-lb

	
	Db =
	14.78
	in
	
	Fbh = Mb/Zx =
	10,936
	psi

	
	Zy =
	133
	cin
	
	Mv = 12wL^2/8 =
	64,800
	ft-lb

	
	Area =
	42.7
	sqin
	
	Fbv (bending) = M/Sy
	487
	psi

	
	live load w =
	300
	lb/lft
	
	Fba =
	
	33,333
	psi

	
	
	
	
	
	
	
	
	

	
	
	Check:
	Ps/Fca+Fbv/Fba +Fbh/Fba< 1
	0.68
	OK
	

	
	
	
	
	
	
	
	
	

	STRUT BEARING
	W14x145
	
	Minimum Weld Load Qw = Ps(Bf-2k)/Bf =
	297,887
	lbs

	Q =
	Ca =
	Flange, Tf
	Flange, Bf
	Beam k
	Flange Area
	
	Weld Size
	

	384,770
	33,333
	1.09
	15.5
	1.75
	16.90
	OK
	  5/8 
	

	stiffners
	Stiff D
	Stiff T
	Stiff Area
	Area min
	Allowable Weld Load Qa = 10800Wz2Ns(Dw-2K)

	2
	7.75
	1.00
	15.50
	11.54
	OK
	302,940
	OK
	



