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	EXAMPLE
	
	
	SOLDIER PILE BOX
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Soil
	active soil
	trench
	equipment
	top strut
	bot strut
	pile
	saftey
	Pile
	Wale

	coefficient
	loading
	depth
	surcharge
	from top
	from bot
	allow
	factor
	spacing
	spacing

	Ka
	Ga
	H
	Ge
	St
	Sb
	Fy
	Sf
	B
	Sc

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

	0.80
	33.3
	40.00
	72
	11.50
	11.50
	36,000
	1.5
	7.5
	17.00

	

	
	
	
	
	
	
	
	
	

	0.2H
	St
	Ws = KaGaH
	
	
	
	
	
	

	
	       Qt
	Wt = [0.8Ws+Ge]H
	
	Fa
	Ws
	Wt
	Qt
	Qb

	H
	 
	Qt = Wt(H/2-Sb)/Sc
	
	psi
	lb
	lb
	lb/lf
	lb/lf

	Wt
	Sc
	Qb = Wt-Qt
	
	
	24,000
	1,066
	36,979
	18,490
	18,490

	
	         Qb
	
	
	
	
	
	
	
	

	0.2H
	Sb
	X = [Qt -WsH/10-GeH/5]/[Ws+Ge], Shear = Zero, Moment maximum
	
	
	

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

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

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

	
	
	Zx, min = 12Mmax/Fa
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	X 
	Mt 
	Mc 
	Mb 
	Mmax
	Zx, min
	Select
	Pile
	
	Pile width

	ft
	ft-lb
	ft-lb
	ft-lb
	ft-lb
	cin
	Pile
	Zx, cin
	
	Bf, inch

	12.00
	281,795
	26,424
	281,795
	281,795
	140.90
	HP14x89
	146
	OK
	14.695

	
	
	
	
	
	
	
	
	
	

	SHEETING
	
	
	
	
	
	
	
	
	

	
	STEEL
	
	OK
	
	
	
	
	
	

	Use:
	t = plate thickness =
	1      
	in
	
	WOOD:
	
	
	

	Min:
	t = (Sx/2)^0.5 =
	0.93
	in
	
	Use:
	
	4
	? x 12 in

	
	Fp=Plate steel Grade 
	36,000
	psi
	Min:
	d=(6Sx/b)^0.5,b=12" 
	4.0
	inch

	
	Sp = Safety factor
	1.33
	
	
	fa = wood bending=
	1,500
	psi

	
	Wp = 0.6GaH+Ge =
	799
	lb/sf
	
	Sx,wood=12*m/fa =
	31.47
	cin

	
	Mp = W[B-Bf/12]^2/8 =
	3,934
	ft-lb
	
	
	
	
	

	
	Fa = Fy/Sp =
	27,068
	psi
	
	Use
	Plate
	or Wood
	

	
	Sp, steel = 12Mp/Fa =
	1.74
	cin
	
	
	Thickness
	Thickness
	

	
	Ix = t^4 =
	
	1.000
	in^4
	
	
	inch
	inch
	

	deflection
	d = 5Wp(B-Bf)^4/384EI
	0.93
	in
	
	
	1      
	4
	

	
	
	
	
	
	
	
	
	
	

	DESIGN COFFERDAM WALES
	
	Length, Ls =
	31.00
	ft
	

	Length
	

	
	
	
	
	Width, Lj =
	21.00
	ft
	
	
	

	UPPER
	shield
	Beam
	M, ft-lb
	
	
	

	

	WALE
	length
	Span
	QtLb^2/8
	P
	
	
	

	LENGTH
	Ls
	Lb=Ls-Dj
	-Vdi/24
	QtLj/2
	Es
	Width
	

	
	ft
	ft
	ft-lb
	lb
	 psi
	
	

	
	31.00
	29.64
	1,914,497
	194,141
	2.90E+07
	
	

	
	
	
	
	
	
	
	

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

	W14x257
	487.0
	74.60
	16.38
	6.71
	1.175
	36,000
	1.5
	
	

	
	
	
	
	
	
	
	
	
	

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

	126.10
	
	55.44
	17,860
	2,602
	24,000
	47,174
	
	
	

	OK
	
	
	1>C/Ca+B/Ba
	2.11
	NO
	
	
	

	
	
	Beam
	
	Mmax
	
	
	
	
	

	UPPER
	Span
	Span
	Qt
	QtLb^2/8
	P
	V
	
	
	

	WALE
	Width, Lj
	Lb=Lj-2Di
	
	-PDj/36
	QtLs/2
	QtLb/2
	Es
	
	

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

	
	21.00
	18.27
	18,490
	641,064
	286,589
	168,902
	2.90E+07
	
	

	
	
	
	
	
	
	
	
	
	

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

	W14x257
	487.0
	74.60
	16.38
	6.71
	1.175
	36,000
	1.5
	
	

	
	
	
	
	
	
	
	
	
	

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

	126.10
	
	32.67
	19,749
	3,842
	24,000
	15,796
	
	
	

	OK
	
	
	1>C/Ca+B/Ba
	0.85
	OK
	
	
	

	
	
	
	
	
	
	
	
	
	

	WALE SPLICE
	V =  W[Lj-Di/6\/2 =
	168,902
	lbs
	
	
	
	

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

	
	
	
	
	
	
	
	
	
	

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

	
	Diameter
	Area
	Allowable
	Allowable
	of Bolts
	of bolts
	
	
	

	
	inch
	sqin
	Stress, psi
	Load, lbs
	each
	each
	
	
	

	
	1  3/8 
	1.485
	21,000
	31,183
	5.42
	6
	
	
	

	
	
	
	
	
	
	
	
	
	

	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
	0.6Fy, psi
	Dj-2, inch
	lbs
	inch
	
	

	36,000
	1.65
	  5/8 
	1
	21,600
	14.38
	194,130
	0.76346683
	
	

	
	
	
	
	
	
	OK
	0.6875
	
	

	
	
	
	
	
	
	
	
	
	

	WEB BEARING
	
	
	
	
	
	
	
	

	
	Bearing = largest Q =
	
	286,589
	lbs
	
	
	
	

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

	
	W14x257
	Dj, inch
	tw, inch
	Stress
	
	
	
	
	

	
	
	16.38
	1.175
	14,890
	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
	
	
	

	
	31.00
	27.94
	18,490
	1,593,470
	194,141
	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
	
	24.47
	20,317
	2,199
	24,000
	15,176
	
	
	

	OK
	
	
	1>C/Ca+B/Ba
	0.74
	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
	
	

	
	21.00
	14.88
	18,490
	219,024
	137,532
	286,589
	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
	
	11.74
	21,066
	3,246
	24,000
	2,086
	
	
	

	OK
	
	
	1>C/Ca+B/Ba
	0.24
	OK
	
	
	

	
	
	
	
	
	
	
	
	
	

	WALE SPLICE
	V = 
	
	137,532
	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
	5.34
	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 =
	
	286,589
	lbs
	
	
	
	

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

	
	W36x300
	Dj, inch
	tw, inch
	Stress
	
	
	
	
	

	
	
	36.74
	0.945
	8,254
	psi
	OK
	
	
	



