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	EXAMPLE
	
	
	SHEET PILE BOX
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	trench
	top strut
	bot strut
	Soil
	Friction
	pile
	equipment
	Soil
	saftey
	active soil
	

	depth
	from top
	from bot
	Density
	Angle
	allow
	surcharge
	coefficient
	factor
	loading
	

	H
	St
	Sb
	Gs
	F
	Fy
	Ge
	Ka
	Sf
	Ga
	

	ft
	ft
	ft
	pcf
	degrees
	psi
	lb/sf
	factor
	ratio
	lb/cft
	

	40.00
	10.00
	10.00
	100
	30
	50,000
	72
	0.80
	1.5
	33.3
	

	

	
	
	
	
	
	
	
	
	
	

	0.2H
	St
	
	Ga = Gs(1-SinF)/(1+SinF)
	
	Zx, cin
	Sheet Pile
	Pile Sx
	

	
	       Qt
	
	Ws = KaGaH
	
	
	7.25
	PZ22
	18.1
	

	H
	 
	
	Wt = [0.8Ws+Ge]H
	
	
	
	
	OK
	

	Wt
	Sc
	
	Qt = Wt(H/2-Sb)/(H-Sb-St)
	
	
	
	
	

	
	         Qb
	
	Qb = Wt-Qt
	
	
	
	
	
	

	0.2H
	Sb
	
	X = [Qt-WsH/10-GeH/5]/[Ws+Ge]
	
	
	
	
	

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

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

	
	
	
	Mb = 0.75[WsH(Sb-H/7.5)/10+Ws(Sb-0.2H)^2/2]+GeSb^2/2
	
	

	
	
	
	
	
	
	
	
	
	
	

	Ws
	Wt
	Qt
	Qb
	Fa
	X 
	Mt 
	Mc 
	Mb 
	Mmax
	

	psf
	lb/lf
	lb/lf
	lb/lf
	psi
	ft
	ft-lb
	ft-lb
	ft-lb
	ft-lb
	

	1,067
	37,013
	18,507
	18,507
	33,333
	12.00
	20,133
	19,867
	20,133
	20,133
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	DESIGN COFFERDAM WALES
	
	Nominal Length, Ls =
	30.00
	ft
	
Len


	
gth


	
	

	
	
	
	
	Nominal Width, Lj =
	18.00
	ft
	
	
	
	

	
	Sheet Pile:
	
	
	PZ22
	
	
	30.58
	ft
	
	

	
	C = Corner Length = 
	
	7.5
	in
	

	

	
	
	

	
	Lp = Pile Length =
	
	22
	in
	
	
	
	
	

	
	Ne = No. of Piles length = 
	16
	each
	Width
	
	
	19.58
	ft

	
	Ls = Length = [2C+NeLp]/12 =
	30.58
	ft
	
	
	
	
	

	
	Nw = No. of Piles Width =
	10
	each
	
	
	
	
	

	
	Lj = Width = [2C+NwLp]/12 =
	19.58
	ft
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	UPPER
	shield
	Beam
	M = RLb/2-QtLs^2/4-Vdi/24
	
	
	
	
	

	WALE
	length
	Span
	
	
	R
	V
	P
	
	
	

	LENGTH
	Ls
	Lb=Ls-Dj/12
	M, ft-lb
	Qt
	QtLs/2
	QtLm/2
	QtLj/2
	
	
	

	
	ft
	ft
	ft-lb
	lb/ft
	lb
	lb
	lb
	
	
	

	
	30.58
	28.08
	1,621,645
	18,507
	282,998
	125,845
	181,211
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Beam size
	Zx, cin
	A, sqin
	Depth, Di in
	r(x), in
	Web Thick
	Fy, psi
	Sf:
	
	
	

	W36x230
	943
	67.6
	35.9
	14.9
	0.76
	36,000
	1.5
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Ca =Fy[1-K^2/2Cc^2]/[5/3+3K/8Cc-K^3/8Cc^3], Cc >K
	
	
	

	Cc =[2Pi^2Es/Fy]^0.5
	K =12Lw/rx
	Ca
	C = P/A
	Ba=Fy/Sf
	B=12M/Zx
	Es
	
	
	

	126.10
	
	24.63
	20,307
	2,681
	24,000
	20,636
	 psi
	
	
	

	OK
	
	
	
	1>C/Ca+B/Ba =
	0.99
	OK
	2.90E+07
	
	
	

	
	
	Beam
	
	
	
	
	
	
	
	

	UPPER
	Span
	Span
	Qt
	Mmax
	P
	V
	
	
	
	

	WALE
	Width, Lj
	Lm=Lj-Di/6
	
	QtLm^2/8
	QtLs/2
	QtLm/2
	Es
	
	
	

	WIDTH
	ft
	ft
	lb/lf
	ft-lb
	lb
	lb
	 psi
	
	
	

	
	19.58
	13.60
	18,507
	427,874
	282,998
	125,845
	2.90E+07
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Beam size
	Zx, cin
	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
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Ca =Fy[1-K^2/2Cc^2]/[5/3+3K/8Cc-K^3/8Cc^3], Cc >K
	
	
	

	Cc =[2Pi^2E/Fy]^0.5
	K =12Lw/rx
	Ca
	C = P/A
	Ba=Fy/Sf
	B=12M/Zx
	
	
	
	

	126.10
	
	13.60
	20,968
	8,275
	24,000
	13,583
	
	
	
	

	OK
	
	
	
	1>C/Ca+B/Ba =
	0.96
	OK
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	WALE SPLICE
	V =  W[Lj-Di/6\/2 =
	125,845
	lbs
	
	
	
	
	

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

	
	
	
	
	
	
	Plate min
	
	
	
	

	Bolt Size
	Bolt
	Fv = Bolt
	Pb = Bolt
	Min No.
	Use No.
	Thickness
	
	
	
	

	Diameter
	Area
	Allowable
	Allowable
	of Bolts
	of bolts
	inch
	
	
	
	

	inch
	sqin
	Stress, psi
	Load, lbs
	each
	each
	0.418
	
	
	
	

	1  1/8 
	0.994
	21,000
	20,874
	6.0
	6
	  1/2 
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	BUTT WELD WALE WEB
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

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

	Grade
	butt
	Welds
	Stress
	length, Lw
	Allowable
	Shear
	
	
	
	

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

	36,000
	  1/4 
	1
	21,600
	28.01
	151,254
	125,845
	
	
	
	

	
	
	
	
	
	
	OK
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	WEB BEARING
	
	
	
	
	
	
	
	
	

	
	Bearing = largest Q =
	
	282,998
	lbs
	
	
	
	
	

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

	
	W30x116
	Dj, inch
	tw, inch
	Stress
	
	
	
	
	
	

	
	
	30.01
	0.565
	16,690
	psi
	OK
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	LOWER
	shield
	Beam
	
	M, ft-lb
	
	
	
	
	
	

	WALE
	length
	Span
	
	QbLi^2/8
	P
	
	
	
	
	

	LENGTH
	Ls
	Li=Ls-Dj
	Qb
	-VDj/24
	QtLj/2
	Es
	
	
	
	

	
	ft
	ft
	lb/ft
	ft-lb
	lb
	 psi
	
	
	
	

	
	30.00
	26.94
	18,507
	1,510,489
	166,560
	2.90E+07
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

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

	W36x300
	1260
	88.3
	36.74
	15.2
	0.945
	36,000
	1.5
	
	
	

	
	
	
	
	
	
	
	
	
	
	

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

	126.10
	
	23.68
	20,368
	1,886
	24,000
	14,386
	
	
	
	

	OK
	
	
	1>C/Ca+B/Ba
	0.69
	OK
	
	
	
	

	
	
	
	
	Mmax
	
	
	
	
	
	

	LOWER
	Span
	Wale Length
	Qb
	QbLw^2/8
	V
	P
	Es
	
	
	

	WALE
	Width, Lj
	Lw=Lj-Di/6
	
	-PDj/36
	QbLw/2
	QbLs/2
	Modulus
	
	
	

	WIDTH
	ft
	ft
	lb
	ft-lb
	lb
	lb
	psi
	
	
	

	
	18.00
	11.88
	18,507
	43,001
	109,899
	277,600
	2.90E+07
	
	
	

	
	
	
	
	
	
	
	
	
	
	

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

	W36x300
	1260
	88.3
	36.74
	15.2
	0.945
	36,000
	1.5
	
	
	

	
	
	
	
	
	
	
	
	
	
	

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

	126.10
	
	9.38
	21,186
	3,144
	24,000
	410
	
	
	
	

	OK
	
	
	1>C/Ca+B/Ba
	0.17
	OK
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	WALE SPLICE
	V = 
	
	109,899
	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  1/4 
	1.227
	21,000
	25,771
	4.26
	8
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Shear plate
	
	
	
	
	
	
	
	
	
	

	
	Weld plate to beam w/ fillet all around
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

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

	Grade
	factor
	Butt
	Welds
	Stress
	length, Lw
	Load
	Thickness
	
	
	

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

	36,000
	1.65
	 3/8
	1
	18,000
	34.74
	234,495
	0.574
	
	
	

	
	
	
	
	
	
	OK
	  5/8 
	
	
	

	WEB BEARING
	
	
	
	
	
	
	
	
	

	
	Bearing = largest Q =
	
	277,600
	lbs
	
	
	
	
	

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

	
	W36x300
	Dj, inch
	tw, inch
	Stress
	
	
	
	
	
	

	
	
	36.74
	0.945
	7,996
	psi
	OK
	
	
	
	



