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	EXAMPLE
	
	
	BRACED SHEET PILES
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	Active
	Passive
	Sheet pile
	
	
	

	H, trench
	St, wale
	Gs, soil
	K, active
	F, angle
	Ap, angle
	Fy, steel
	Sf, saftey
	Ge, live
	Fa, steel

	depth
	depth
	density
	constant
	friction
	of friction
	yield
	factor
	surcharge
	allowable

	ft
	ft
	pcf
	? : 1
	deg
	deg
	psi
	? : 1
	psf
	psi

	31.00
	10.00
	100
	0.8
	30.00
	30
	50,000
	1.50
	72
	33,333

	
	
	
	
	
	
	
	
	
	

	Mx,pile 
	Mt, pile
	Sxmin, pile
	PILE
	
	L, pile min
	
	Goalseek Msum=0 by changing Y

	Moment
	Moment
	section
	PZ 22
	
	length
	
	
	Msum=0
	Y

	ft-lb
	Cant, ft-lb
	cin
	Sx, cin
	
	ft
	
	
	ft-lb
	ft

	29,789
	19,352
	10.72
	18.1
	OK
	36.79
	
	
	0.00
	5.79

	
	
	
	
	
	
	
	
	
	

	Ca
	Cp
	Ga
	Gp
	Ws
	Wt
	Qt
	R
	X
	

	? : 1
	? : 1
	lb/cft
	lb/cft
	psf
	lb/ft
	lb/ft
	lb/ft
	ft
	

	0.33
	3.00
	33.33
	300
	827
	22,733
	17,704
	5,029
	16.83
	

	

	
	
	
	
	
	
	
	
	

	0.2H
	St
	Ws = KGaH
	
	
	H = Hbox-Sb+1
	
	Gp = CpGs

	
	Qt
	Wt = (0.8Ws +Ge)H
	
	
	Sxmin =12 Mmax/Fa
	
	L = H+Y

	H
	 
	R = GpY^2/2
	
	
	Ca = [1-sinAf]/[1+sinAf]
	

	Wt
	 
	P = W - R
	
	
	
	Cp = [1+sinAf]/[1-sinAf]
	

	
	 
	Msum = 0 = Wt(H/2-St)-R(H+2Y/3-St)
	Ga = CaGs
	
	
	

	0.2H
	 
	X = [Qt-WsH/10-0.2HGe]/[Ws+Ge]
	
	
	
	

	
	 
	Mt = 0.75[WsH(St-H/7.5)/10+Ws(St-0.2H)^2/2]+GeSt^2/2
	
	
	

	Y
	 R
	Mx = 0.75[Qt(X+0.2H-St)-WsH(X+H/15)/10-WsX^2/2]-Ge(X+0.2H)^2/2
	

	
	
	
	
	
	
	
	
	
	

	Fa = Allowable steel bending stress
	
	Qt = Wale reaction per lt
	
	

	Ga = Active soil pressure
	
	
	R = Total soil passive pressure
	
	

	Gp = Passive siol pressure
	
	
	St = Ground to wale heigth
	
	

	H = Trench depth
	
	
	
	Sx = Minimum sheet pile section modulus
	

	L= Minimum sheet pile length
	
	
	Wt = Total soil pressure per lft of wall
	

	Mx =  Bending moment where shear is zero
	
	X = heigth from ground @ Mx, shear = 0
	

	Msum = 0 =  Conservation of  moments
	
	Y = Sheet pile toe embedment
	
	

	Mt = Cantilever moment about the wale 
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	DESIGN COFFERDAM WALES
	
	
	
	
	

	Length
	

	
	
	
	
	
	
	
	
	
	

	WALE LENGTH
	
	
	
	
	

	
	
	

	Side
	Span
	Qi, lb
	Mmax = P[Li(Li-Dj/12)/4-Li^2/8-LwDi/48]
	
	
	

	Length,Li
	Ls=Li-Dj/6
	PLj/2
	Mmax
	 P
	Es
	Width
	
	
	

	ft
	ft
	lb
	ft-lb
	lb/lf
	 psi
	
	
	
	

	30.58
	28.08
	173,351
	1,551,303
	17,704
	2.90E+07
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Beam size
	Zx, cu in
	A, sqin
	Depth, Di in
	r(x), in
	Web Thick
	Stl Grade
	Sf:
	
	

	W36x230
	943
	67.6
	35.9
	14.9
	0.76
	36,000
	1.5
	
	

	
	
	
	
	
	
	
	
	
	

	Cc =[2Pi^2E/Fy]^0.5
	KL/r
	Ca
	C
	Ba
	B
	
	
	

	126.10
	
	24.63
	20,307
	2,564
	24,000
	19,741
	
	
	

	OK
	
	
	1>C/Ca+B/Ba
	0.95
	OK
	
	
	

	
	
	
	
	
	
	
	
	
	

	WALE WIDTH
	
	
	
	
	
	
	
	

	Side
	Span
	Qj
	Mmax
	
	
	
	
	
	

	Width, Lj
	Lw=Lj-Di/6
	PLi/2
	PLw^2/8
	Es
	Wale Length
	
	
	

	ft
	ft
	lb
	ft-lb
	 psi
	Lw=Lj-Di/6
	
	
	
	

	19.58
	13.60
	270,722
	409,314
	2.90E+07
	13.60
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Beam size
	Zx, cu in
	A, sqin
	Depth, Dj in
	r(x), in
	Web Thick
	Stl Grade
	Sf:
	
	

	W30x116
	378
	34.2
	30.01
	12
	0.565
	36,000
	1.5
	
	

	
	
	
	
	
	
	
	
	
	

	Cc =[2Pi^2E/Fy]^0.5
	KLw/r
	Ca
	C
	Ba
	B
	
	
	

	126.10
	
	13.60
	20,968
	7,916
	24,000
	12,994
	
	
	

	OK
	
	
	1>C/Ca+B/Ba
	0.92
	OK
	
	
	

	
	
	
	
	
	
	
	
	
	

	 
	
	V =  PLw/2 =
	120,387
	lbs
	
	
	
	

	A325 bolts, single shear, "N" STD (threads in shear plane)
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Bolt Size
	Bolt
	Fv = Bolt
	Pb = Bolt
	Minimum No.
	
	
	

	
	Diameter
	Area
	Allowable
	Allowable
	of Bolts
	Use
	
	
	

	
	inch
	sqin
	Stress, psi
	Load, lbs
	each
	each
	
	
	

	
	1  1/8 
	0.994
	21,000
	20,874
	5.77
	8
	
	
	

	
	
	
	
	
	
	
	
	
	

	Shear plate
	
	
	
	
	
	
	
	
	

	
	Weld plate to beam w/ fillet all around
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Steel
	Size of
	No. of
	Weld
	Lw=Weld
	Weld
	Plate min
	
	
	

	Grade
	Butt
	Welds
	Stress
	length, Lw
	Load
	Thickness
	
	
	

	Fy, psi
	Weld, in
	each
	0.6Fy, psi
	Dj-2, inch
	lbs
	inch
	
	
	

	36,000
	  1/2 
	1
	10,800
	28.01
	151,254
	0.337
	
	
	

	
	OK
	
	
	
	OK
	  1/2 
	
	
	

	
	
	
	
	
	
	
	
	
	

	WEB BEARING
	
	
	
	
	
	
	
	

	Bearing = largest Q =
	
	270,722
	lbs
	
	
	
	
	

	Bearing stress = Q/(web length x web thickness); 0.75Fy psi maximum
	
	
	
	

	Waler
	Dj, inch
	tw, inch
	Stress
	
	
	
	
	
	

	W30x116
	30.01
	0.565
	15,966
	psi
	OK
	
	
	
	

	
	
	
	
	
	
	
	
	
	



