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Design Example 1:

Customer wants to know how far he can span using a 800S200-54 (50ksi) as a roof purlin.

Information required Roof Design Loads:

Deflection Criteria: L/180 This deflection is adequate for a metal building roof purlin.
Roof Live Load/Snow Load = 25 psf

Roof Dead Load = 5 psf

Total Dead + Live/Snow Load = 30 psf (Ibs/ft)

Purlin Spacing = 2 ft on center

Total Uniform Load = (30 Ibs/ft?)*2ft= 60 Ibs/ft

From Table 9A L/180: 800S200-054 (50ksi) @ 20 feet--Allowable Uniform Load = 66 Ibs/ft > 60 Ibs/ft

Answer:  Maximum span for a 800S200-054 (50ksi) roof purlin is 20 ft
Deflection L/180: L=20 ft, Center span deflection = (20 ftx12 in/ft)/180= 1.33 inches

Additional design considerations:

Roof purlins require bridging to support the bottom flange for wind uplift loading conditions.
Bridging is full depth blocking and the maximum spacing is 8 feet.
For the 20 foot span purlin this would require two rows of bridging spaced at 6'-8".

Design Example 2:

Customer want a floor joist member to span 18 feet

Information required Floor Design Loads:

Deflection Criteria: Total Load = L/360

Floor Live Load = 40 psf

Floor Dead Load = 15 psf

Total Dead + Live Load = 55 psf (Ibs/ft?)
Joist Spacing = 16 in O.C.

From Table 9C L/360: 1000S200-054 (50ksi) @ 18 feet--Allowable Uniform Load = 76 Ibs/ft > 73 Ibs/ft

Answer:  1000S200-054 (50ksi) Floor Joist will span 18 ft with total load deflection of L/360
Deflection L/360: L=18 ft, Center span deflection = (18 ftx12 in/ft)/360= 0.60 inches

Additional design considerations:

Web crippling need to be checked.
This involves some hand calculation and knowing the bearing width of the supports.
Assume the floor joists are supported by a 3.625" stud load-bearing wall.

Calculations: Reaction R=w*L/2 where w=73 Ibs/ft and L=18 feet.
R=(0.073 k/ft*18 ft)/2 = 0.657 kips < 0.851 kips OK

From Web Crippling Table the Allowable Web Crippling Load is 0.851 kips > 0.657 kips
therefore Web Stiffeners are not required.
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Verification Calculations for Table 9A

Member: 1000 S162-68 (50 ksi)

Maxo = 63.698 k-in

leff = 12.0220 in*

Vay = 3.345 kips

Wt = 3.331 lbs/ft (plf)

Deflection= A=L/ 180

E= 29.5 x 10° psi

Member: Span = 6 ft

Solve for Uniform Load w, plf (pounds per linear foot)

Bending: Maxo=w*L%/8 >> W = Maxo*8/L*-Wt = w= 1176 plf
Deflection: A=L/180=5*w*L*/(384*E*Ixe) >> w = (384*E*Ixe)/(5*L**180)-Wt = w= 4862 plf

Shear: Vay=w*L/2 >> w=2*Vay/L-Wt= w= 1112 plf Controls
Member: Span = 14 ft

Solve for Uniform Load w, plf (pounds per linear foot)

Bending: Maxo=w*L*/8 >> w = Maxo*8/L*-Wt = w= 213 plf Controls
Deflection: A=L/180=5*w*L*/(384*E*Ixe) >> w = (384*E*Ixe)/(5*L**180)-Wt= w= 380 plf

Shear; Vay=w*L/2 >> w=2*Vay/L-Wt= w= 475 plf

Member: Span = 26 ft

Solve for Uniform Load w, plf (pounds per linear foot)

Bending: Maxo=w*L%/8 >> w = Maxo*8/L*-Wt = w= 59 plIf
Deflection: A=L/180=5*w*L*/(384*E*Ixe) >> w = (384*E*Ixe)/(5*L**180)-Wt= W= 56 plf Controls
Shear: Vay=w*L/2 >> w=2*Vay/L-Wt= w= 254 plf
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NOTES:
1. WEB STIFFENER SAME
THICKNESS AS STUD.

2. USE THIS DETAIL FOR

TRACK WEB STIFFENER.

STUD (STUD FLANGES
. / NOT CONNECTED TO TRACK)

™ ANGLE CLIP (WEB STIFFENER)

W/3 SCREWS TO WEB,
2 FASTENERS TO TRACK & STRUCT.

TRACK

ALTERNATE FULL CEE SHAPE
W/4 SCREWS TO STUD WEB

CUT CEE AS SHOWN FOR
WEB STIFFENER, SCREWED
TO STUD WEB W/3 SCREWS
(WEB STIFFENER ONLY
CONNNECTED TO STUD)

NOTE: WEB STIFFENER
SAME THICK. AS STUD

‘ STUD (STUD FLANGES
/,F/ CONNECTED TO TRACK)
|

g TRACK CONN.
TO STUCTURE

SCREW STUD FLANGE
TO TRACK EA SIDE

TRACK CUT
FOR CLARITY

DETAIL A (Cee or Cut Cee Web Stiffener)
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ANGLE REINF. 100A100-043
(ANGLE OUTSTANDING LEG MAY LAP FLANGH)

L
-]
(@]
T
m
L
=
S—MEMBER
REINF. WEB HOLE FOR DIA.
S—MEMBER GREATER THAN 50% AND
) LESS THAT 70% STUD DEPTH
////-#8 SCREWS @ 1" OC
‘“‘/“"é"qf‘@“é“@‘é“é“é‘é“;"‘é‘é“é“é‘é“é “““““
| 1.5 x DIA.

RECOMMENDED WEB HOLE REINFORCING DETAIL

NOTES

WEB REINFORCING IS NOT REQUIRED FOR WEB HOLES UP TO 50%
OF THE MEMBER DEPTH.

—_

2. WEB HOLES SHALL NOT BE LOCATED WITHIN 10 INCHES OF STANDARD HOLE PUNCHOUTS.
PUNCHOQOUTS SHALL BE REINFORCED WITH A PLATE IF THIS OCCURS.
3. WEB HOLES SHOULD BE LOCATED AT CENTER OF WEB
AND THE EDGE OF THE HOLE NO CLOSER THAT 12 INCHES FROM ENDS.
4. WEB HOLES SPACING MINIMUM OF 3 TIMES DIAMETER CL TO CL.
WEB HOLE REINFORCING DETA|L P2 121om20]
SHEET: SK—1

STEELER INC. 10023 MARTIN LUTHER KING JR. WAY SOUTH, SEATTLE, WA 98178 (206) 725-2500 ¢ FAX (206) 725-1300 * www.steeler.com

WebHoleReinf.dwg
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Table 10 Design Example:

Joist Span = 20 ft

Joist spacing = 16 in OC

Deflection limits =

Design Loads for office:

Live =
Partition =
Total Live Load =

Dead =

Total Dead + Live =

Choices:
1000S200-118 (50ksi)
1000S250-097 (50ksi)
1000S300-097 (50ksi)
1200S162-097 (50ksi)
1200S250-068 (50ksi)

L/ 360

A=(20ft*12"/ft)/360 = 0.67 "
Deflection at mid-span

50 psf

20 psf

70 psf

15 psf

85.0 psf

Wt per sf
6.156 20.5
5.444 20.2
5.790 20.9
5.413 21.6
4.288 20.6 Best choice

Check Web Crippling:
Calculate Reaction from Joists

w =( (85 Ib/sf)*(16"/12"/ft))/1000 =

Reaction = w*L/2 =

0.113 Kips/ft
1.133 Kips

Information needed: Width of the support bearing, assume supported by 3.625" bearing wall

From Table 11 Allowable Web Crippling Loads =

N Bearing Length =
Member Depth =
Member Thickness =
Steel Strength Fy =

3.625 in
12 inches

68 mils

50 ksi

1.253 kips > 1.133 kips
Therefore Bearing Stiffeners are not required

1/13/2011
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Verification Calculations for Table 10

Given: 1400 S162-097 (50ksi)

Maxo = 148.17 k-in
leff = 39.63 in4
Vay = 6.938 k-in
Wt. = 6.104 plf
Bending Equation = L=(8*Maxo/w)"0.5
Maxo= 148.17 k-in
LL = 40 psf
DL = 15 psf
TL = 55 psf
Spc= 16 in
Wt. = 6.1 plf
w= 79.4 plf
Deflection Equation = L=[384*E*Ixe/(DC*5*w)]"1/3=
E= 29500 Ksi
leff = 39.627 in4
DC= TL/360> 360
L/ 360 0.93 in
Deflection Equation = L=2*Vay/w=
Shear Equation =
Vay= 6.938 kips

Minimum Length =

35.26 ft

Moment= 148.17 checks
27.94 ft

Delta= 0.93 checks
174.68 ft

Reaction= 6.938 checks

27.94 ft (Deflection Controls)

76
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NOTES:
1. WEB STIFFENER SAME
THICKNESS AS STUD.

2. USE THIS DETAIL FOR

TRACK WEB STIFFENER.

STUD (STUD FLANGES
. / NOT CONNECTED TO TRACK)

™ ANGLE CLIP (WEB STIFFENER)

W/3 SCREWS TO WEB,
2 FASTENERS TO TRACK & STRUCT.

TRACK

ALTERNATE FULL CEE SHAPE
W/4 SCREWS TO STUD WEB

CUT CEE AS SHOWN FOR
WEB STIFFENER, SCREWED
TO STUD WEB W/3 SCREWS
(WEB STIFFENER ONLY
CONNNECTED TO STUD)

NOTE: WEB STIFFENER
SAME THICK. AS STUD

‘ STUD (STUD FLANGES
/,F/ CONNECTED TO TRACK)
|

g TRACK CONN.
TO STUCTURE

SCREW STUD FLANGE
TO TRACK EA SIDE

TRACK CUT
FOR CLARITY

DETAIL A (Cee or Cut Cee Web Stiffener)

'
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ETF = End Two Flaonge loading
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Web Crippling Conditions
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Table 11: Verification Calculations

Input items shown in Blue

End One Flange loading

N Bearing Length, in.

1.00 | 3.625 | 4.00 | 6.00

Table C3.4.1-2 Single Web channel and C-Sections

Qw = 1.75 o= 90
C Cr Cy Ch
4 0.14 0.35 0.02

NASPEC: Section C3.4 Web Crippling
C3.4.1 Web Crippling Strength (Resistance) of Webs without Holes
Basic Formula: Eg. C3.4.1-1
Pn=C***Fy*sin®*[1-Cr*(R/t)"0.5)]*[1+Cy*(N/t)*0.5)]*[1-Ch*(h/t)"0.5]

Example: Member 6000Sxxx-54

Depth Thickness Fy, psi Radius R

6.00 0.0566 50000 0.0849
R/t= 1.5000
N= 1.00 3.63 4.00 6.00
N/t= 17.668 64.046 70.671 106.007
h= 5.717
h/t<200 101.0
N/t<210 17.7 64.0 70.7 106.0
N/h<2.0 0.2 0.6 0.7 1.0
Pn (Ibs) = 1048 1612 1672 1953
Pn/Qw (Ibs) = 599 921 956 1116

Checks with Tablell
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Table 11: Verification Calculations

Interior One Flange loading

N Bearing Length, in.

1.00 | 3.63 | 4.00 | 6.00
Table C3.4.1-2 Single Web channel and C-Sections
Qw = 1.65 0= 90
C Cr Cy Ch
13 0.23 0.14 0.01

NASPEC: Section C3.4 Web Crippling
C3.4.1 Web Crippling Strength (Resistance) of Webs without Holes
Basic Formula: Eq. C3.4.1-1
Pn=C*t**Fy*sin®*[1-Cr*(R/t)0.5)[*[1+Cy*(N/t)*0.5)]*[1-Ch*(h/t)"0.5]

Example: Member 6000Sxxx-54

Depth Thickness Fy, psi Radius R

6.00 0.0566 50000 0.0849
R/t= 1.5000
N= 1.00 3.63 4.00 6.00
N/t= 17.668 64.046 70.671 106.007
h= 5.717
h/t<200 101.0
N/t<210 17.7 64.0 70.7 106.0
N/h<2.0 0.2 0.6 0.7 1.0
Pn (Ibs) = 2137 2853 2929 3285
Pn/Qw (Ibs) = 1295 1729 1775 1991

Checks with Table 11
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Table 11: Verification Calculations

End Two Flange loading

N Bearing Length, in.

1.00 | 3.63 | 4.00 | 6.00
Table C3.4.1-2 Single Web channel and C-Sections
Qw = 1.75 0= 90
C Cr Cy Ch

7.5 0.08 0.12 0.048

NASPEC: Section C3.4 Web Crippling
C3.4.1 Web Crippling Strength (Resistance) of Webs without Holes
Basic Formula: Eq. C3.4.1-1
Pn=C*t**Fy*sin®*[1-Cr*(R/t)0.5)[*[1+Cy*(N/t)*0.5)]*[1-Ch*(h/t)"0.5]

Example: Member 6000Sxxx-54

Depth Thickness Fy, psi Radius R

6.00 0.0566 50000 0.0849
R/t= 1.5000
N= 1.00 3.63 4.00 6.00
N/t= 17.668 64.046 70.671 106.007
h= 5.717
h/t<200 101.0
N/t<210 17.7 64.0 70.7 106.0
N/h<2.0 0.2 0.6 0.7 1.0
Pn (Ibs) = 844 1100 1127 1254
Pn/Qw (Ibs) = 482 628 644 716

Checks with Table 11
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Table 11: Verification Calculations

Interior Two Flange loading

N Bearing Length, in.

1.00 | 3.63 | 4.00 | 6.00
Table C3.4.1-2 Single Web channel and C-Sections
Qw = 1.75 = 90
C Cr Cy Ch

20 0.1 0.08 0.031

NASPEC: Section C3.4 Web Crippling
C3.4.1 Web Crippling Strength (Resistance) of Webs without Holes
Basic Formula: Eq. C3.4.1-1
Pn=C*t**Fy*sin®*[1-Cr*(R/)0.5)[*[1+Cy*(N/t)*0.5)]*[1-Ch*(h/t)"0.5]

Example: Member 6000Sxxx-54

Depth Thickness Fy, psi Radius R

6.00 0.0566 50000 0.0849
R/t= 1.5000
N= 1.00 3.63 4.00 6.00
N/t= 17.668 64.046 70.671 106.007
h= 5.717
h/t<200 101.0
N/t<210 17.7 64.0 70.7 106.0
N/h<2.0 0.2 0.6 0.7 1.0
Pn (Ibs) = 2586 3174 3237 3529
Pn/Qw (Ibs) = 1478 1814 1850 2017

Checks with Table 11
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NOTES:
1. WEB STIFFENER SAME
THICKNESS AS STUD.

2. USE THIS DETAIL FOR

TRACK WEB STIFFENER.

STUD (STUD FLANGES
. / NOT CONNECTED TO TRACK)

™ ANGLE CLIP (WEB STIFFENER)

W/3 SCREWS TO WEB,
2 FASTENERS TO TRACK & STRUCT.

TRACK

ALTERNATE FULL CEE SHAPE
W/4 SCREWS TO STUD WEB

CUT CEE AS SHOWN FOR
WEB STIFFENER, SCREWED
TO STUD WEB W/3 SCREWS
(WEB STIFFENER ONLY
CONNNECTED TO STUD)

NOTE: WEB STIFFENER
SAME THICK. AS STUD

‘ STUD (STUD FLANGES
/,F/ CONNECTED TO TRACK)
|

g TRACK CONN.
TO STUCTURE

SCREW STUD FLANGE
TO TRACK EA SIDE

TRACK CUT
FOR CLARITY

DETAIL A (Cee or Cut Cee Web Stiffener)
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Table 12: Verification Calculations

Input items shown in Blue

End One Flange loading

N Bearing Length, in.

1.00 | 2.50 | 4.00 | 6.00

Table C3.4.1-2 Single Web channel and C-Sections

Qw = 1.75 o= 90
C Cr Cy Ch
4 0.14 0.35 0.02

NASPEC: Section C3.4 Web Crippling
C3.4.1 Web Crippling Strength (Resistance) of Webs without Holes
Basic Formula: Eq. C3.4.1-1
Pn=C***Fy*sin®*[1-Cr*(R/t)"0.5)]*[1+Cy*(N/t)*0.5)]*[1-Ch*(h/t)*0.5]

Example: Member 600Zxxx-54

Depth Thickness Fy, psi Radius R

6.00 0.0566 50000 0.0849
R/t= 1.5000
N= 1.00 2.50 4.00 6.00
N/t= 17.668 44.170 70.671 106.007
h= 5.717
h/t<200 101.0
N/t<210 17.7 44.2 70.7 106.0
N/h<2.0 0.2 0.4 0.7 1.0
Pn (Ibs) = 1048 1411 1672 1953
Pn/Qw (Ibs)= 599 806 956 1116

Checks with Table 12
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Table 12: Verification Calculations

Interior One Flange loading

N Bearing Length, in.

1.00 | 2.50 | 4.00 | 6.00
Table C3.4.1-2 Single Web channel and C-Sections
Qw = 1.65 0= 90
C Cr Cy Ch
13 0.23 0.14 0.01

NASPEC: Section C3.4 Web Crippling
C3.4.1 Web Crippling Strength (Resistance) of Webs without Holes
Basic Formula: Eq. C3.4.1-1
Pn=C***Fy*sind®*[1-Cr*(R/t)"0.5)]*[1+Cy*(N/t)*0.5)]*[1-Ch*(h/t)*0.5]

Example: Member 600Zxxx-54

Depth Thickness Fy, psi Radius R

6.00 0.0566 50000 0.0849
R/t= 1.5000
N= 1.00 2.50 4.00 6.00
N/t= 17.668 44.170 70.671 106.007
h= 5.717
h/t<200 101.0
N/t<210 17.7 44.2 70.7 106.0
N/h<2.0 0.2 0.4 0.7 1.0
Pn (Ibs) = 2137 2597 2929 3285
Pn/Qw (Ibs)= 1295 1574 1775 1991

Checks with Table 12

95

1/12/2011



Table 12: Verification Calculations

End Two Flange loading

N Bearing Length, in.

1.00 | 2.50 | 4.00 | 6.00

Table C3.4.1-2 Single Web channel and C-Sections

Qw = 1.75 = 90
C Cr Cy Ch
9 0.05 0.16 0.052

NASPEC: Section C3.4 Web Crippling
C3.4.1 Web Crippling Strength (Resistance) of Webs without Holes
Basic Formula: Eq. C3.4.1-1
Pn=C*t**Fy*sind®*[1-Cr*(R/t)"0.5)]*[1+Cy*(N/t)*0.5)]*[1-Ch*(h/t)*0.5]

Example: Member 600Zxxx-54

Depth Thickness Fy, psi Radius R

6.00 0.0566 50000 0.0849
R/t= 1.5000
N= 1.00 2.50 4.00 6.00
N/t= 17.668 44.170 70.671 106.007
h= 5.717
h/t<200 101.0
N/t<210 17.7 44.2 70.7 106.0
N/h<2.0 0.2 0.4 0.7 1.0
Pn (Ibs) = 1081 1333 1515 1710
Pn/Qw (Ibs)= 617 762 866 977

Checks with Table 12
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Table 12: Verification Calculations

Interior Two Flange loading

N Bearing Length, in.

1.00 | 2.50 | 4.00 | 6.00
Table C3.4.1-2 Single Web channel and C-Sections
Qw = 1.85 = 90
C Cr Cy Ch

24 0.07 0.07 0.040

NASPEC: Section C3.4 Web Crippling
C3.4.1 Web Crippling Strength (Resistance) of Webs without Holes
Basic Formula: Eq. C3.4.1-1
Pn=C*t**Fy*sind®*[1-Cr*(R/t)"0.5)]*[1+Cy*(N/t)*0.5)]*[1-Ch*(h/t)*0.5]

Example: Member 600Zxxx-54

Depth Thickness Fy, psi Radius R

6.00 0.0566 50000 0.0849
R/t= 1.5000
N= 1.00 2.50 4.00 6.00
N/t= 17.668 44.170 70.671 106.007
h= 5.717
h/t<200 101.0
N/t<210 17.7 44.2 70.7 106.0
N/h<2.0 0.2 0.4 0.7 1.0
Pn (Ibs) = 2720 3080 3339 3617
Pn/Qw (Ibs)= 1470 1665 1805 1955

Checks with Table 12
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