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Calibration Lab

SCOPE OF WORK: 
Determine minimum sizes for metal stud walls subject to 140 mph wind loads. Provide 
details for all related anchoring, bracing, and fastening systems.

STANDARDS USED:
Cold Formed Metal Framing Specification Section 05 40 00
AISI S100-2007
AISI Manual Cold-Formed Steel Design 2007
ASCE 7-98
IBC 2006 

RESULTS SUMMARY:
Exterior wall studs -
Unbraced height
0'-0” - 14'-0”

Use 6” web, 2-1/2” flange, 12ga. @ 16” o.c. Telling Industries  (600S250-97 
55ksi) 

14'-0” - 16'-8”
Use 6” web, 3” flange, 12ga. @ 16” o.c. Telling Industries  (600S300-97 55ksi)

16'-8” - 19'-3”
Use 6” web, 3” flange, 12ga. @ 12” o.c. Telling Industries  (600S300-97 55ksi)

Interior walls studs-
Unbraced height
0'-0” - 20'-0”

Use 3-5/8” web, 1.6” flange, 16ga. @ 16” o.c. Telling Industries  (362S162-54 
33ksi)

Track - 
Exterior walls

Use 6” web, 16ga. Telling Industries (600T125-54 33ksi)
or Dietrich SLP-TRK 16ga. slotted track where wall abuts heavy duty rigid board 
insulation.
See sheet A-2 for details.

Interior walls
Use 3-5/8” web, 20ga. Telling Industries (362T125-30 33ksi)
or Dietrich SLP-TRK 16ga. slotted track where wall abuts heavy duty rigid board 
insulation.
See sheet A-2 for details.



Anchors - 
Exterior walls

Use Simpson Easy-set EZAC drive-pin expansion anchors 1/2”x6”L @ 24” o.c.
Interior walls

Use Simpson Easy-set EZAC drive-pin expansion anchors 1/4”x1-3/4” @ 24” o.c.

Structural Clips - 
Exterior wall deflection clip to wind beam.

Use Dietrich FCSC 5-1/2” at each stud connection.

Horizontal Bracing - 
Exterior walls

Use continuous 1-1/2” 16ga. CRC 150U050-54 @ 4'-0” o.c. Vertical.
Interior walls

Use continuous 1-1/2” 16ga. CRC 150U050-54 @ 6'-0” o.c. Vertical.

CALCULATIONS:
See the following calculations and submittal sheets.
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Exterior Wall
14'-0” span

50
Steel Modulus of Elasticity 29500
Section Height 14 feet 168  inches
Studs X inches O.C. 16 in 1.33 feet
Wind Pressure 38.5
Axial Pressure Live Load 0
Axial Pressure Dead Load 6
Studs X inches O.C. 16 in 1.33 feet

1.5 in

Member Selection 600S250-97
Area gross 1.170

t 0.1017 in
6.500
2.170
2.360

16.800
56.2

116.0
2.060
6.500
47.5

Steel Fy ksi

psf
psf
psf

Width of Hole in Studds

in2

Ix

Sx

rx

Vn

Fya

Mnxo

Se 
Ie

Pn at f=Fy
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Given & Assumptions:
50 Modulus of Elasticity: 29500

2.  Section simply supported at ends

14 ft   ; Contributory Width: 1.33 ft    
Wind Pressure: 38.5

Contributory Pressure: 51.33 0.0513

Required:

Solution:
Calculate preliminary data for choosing member

0.700 in  
2.15

ASD Contributory Pressure: 0.0513
LRFD Contributory Pressure 1.6W: 0.0821

= 2.012

0.537

Member Selection: 600S250-97
1.17

6.5
2.17
2.36 in

1.  Steel Fy = 

3.  Section fully braced against lateral-torsional, flexural-torsional and distortional buckling.
 Kx = 1.0; Height (Lx):

psf
p/lf   or k/lf

Verify combined bending and compression strength of the section using ASD and LRFD 
methods with ASCE/SEC 7-05 load combinations.

Max Wind deflection δ Lx “/240
I minimum = in4

k/lf
k/lf

Max moment = ft – k

S required = in3

Select Member using  I minimum and the S required from above.

Area gross in2

Ix in4

Sx in3

rx
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103.00

57.45

0.9329 < 1.5
34.736

1.017 Effective Area
35.34 k

Required Strength

48.294
0

ASD  
48.294

0.112

57.95
0.134

Combined compression and bending – ASD (Section C5.2.1)
0.0057

1

67.053

1.00

0.79 WIthin Limits

0.79 WIthin Limits

Mn = Se * Fy
in – k

Nominal axial strength, Pn (Section C4.1)
Fe  =      π 2 * E ksi

(K * Lx /rx)2

λc = √(Fy  / Fe)
Fn = 0.658 λc2  * Fy ksi
Ae = Ag – hole in2

Pn = Ae * Fn

M dead
in – k

M live
in – k

Mx = M dead + M live
in – k

P = P dead + P live
k

LRFD  
Mux = 1.2 M dead + 1.6 M live

in – k

Pu = 1.2 P dead + 1.6 P live
k

Cmx = 

k

My = 0.0
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Combined compression and bending – LRFD (Section C5.2.2)

0.134

57.95

0

1.0
67.053

0.998

0.631 WIthin Limits

0.628 WIthin Limits

k

in – k

>0.15 therefore use Equations C5.2.2-
1 and C5.2.2-2

Cmx = 
PEx = k

My = 0.0



Page 1 of 4
Exterior Wall
16'-8” Span

50
Steel Modulus of Elasticity 29500
Section Height 16.67 feet 200.04  inches
Studs X inches O.C. 16 in 1.33 feet
Wind Pressure 38.5
Axial Pressure Live Load 0
Axial Pressure Dead Load 6
Studs X inches O.C. 16 in 1.33 feet
Width of Hole in Studs 1.5 in

Member Selection 600S300-97
Area gross 1.271

t 0.1017 in
7.381
2.247
2.410

10.472
50.0

116.0
2.247
7.303
47.5

Steel Fy ksi

psf
psf
psf

in2

Ix

Sx

rx

Vn

Fya

Mnxo

Se 
Ie

Pn at f=Fy
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Given & Assumptions:
50 Modulus of Elasticity: 29500

2.  Section simply supported at ends

16.67 ft   ; Contributory Width: 1.33 ft    
Wind Pressure: 38.5

Contributory Pressure: 51.33 0.0513

Required:

Solution:
Calculate preliminary data for choosing member

0.834 in  
3.63

ASD Contributory Pressure: 0.0513
LRFD Contributory Pressure 1.6W: 0.0821

= 2.853

0.761

Member Selection: 600S300-97
1.27
7.38
2.25
2.41 in

1.  Steel Fy = 

3.  Section fully braced against lateral-torsional, flexural-torsional and distortional buckling.
 Kx = 1.0; Height (Lx):

psf
p/lf   or k/lf

Verify combined bending and compression strength of the section using ASD and LRFD 
methods with ASCE/SEC 7-05 load combinations.

Max Wind deflection δ Lx “/240
I minimum = in4

k/lf
k/lf

Max moment = ft – k

S required = in3

Select Member using  I minimum and the S required from above.

Area gross in2

Ix in4

Sx in3

rx
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112.36

42.26

1.0877 < 1.5
30.473

1.118 Effective Area
34.07 k

Required Strength

68.472
0

ASD  
68.472

0.133

82.17
0.160

Combined compression and bending – ASD (Section C5.2.1)
0.0070

1

53.703

1.00

1.03 Out of Limits

1.02 Out of Limits

Mn = Se * Fy
in – k

Nominal axial strength, Pn (Section C4.1)
Fe  =      π 2 * E ksi

(K * Lx /rx)2

λc = √(Fy  / Fe)
Fn = 0.658 λc2  * Fy ksi
Ae = Ag – hole in2

Pn = Ae * Fn

M dead
in – k

M live
in – k

Mx = M dead + M live
in – k

P = P dead + P live
k

LRFD  
Mux = 1.2 M dead + 1.6 M live

in – k

Pu = 1.2 P dead + 1.6 P live
k

Cmx = 

k

My = 0.0
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Combined compression and bending – LRFD (Section C5.2.2)

0.160

82.17

0.01

1.0
53.703

0.997

0.820 WIthin Limits

0.816 WIthin Limits

k

in – k

>0.15 therefore use Equations C5.2.2-
1 and C5.2.2-2

Cmx = 
PEx = k

My = 0.0
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Exterior Wall
19'-3” Span

50
Steel Modulus of Elasticity 29500
Section Height 19.25 feet 231  inches
Studs X inches O.C. 12 in 1 feet
Wind Pressure 38.5
Axial Pressure Live Load 0
Axial Pressure Dead Load 6
Studs X inches O.C. 12 in 1 feet
Width of Hole in Studs 1.5 in

Member Selection 600S300-97
Area gross 1.271

t 0.1017 in
7.381
2.247
2.410

10.472
50.0

116.0
2.247
7.303
47.5

Steel Fy ksi

psf
psf
psf

in2

Ix

Sx

rx

Vn

Fya

Mnxo

Se 
Ie

Pn at f=Fy
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Given & Assumptions:
50 Modulus of Elasticity: 29500

2.  Section simply supported at ends

19.25 ft   ; Contributory Width: 1 ft    
Wind Pressure: 38.5

Contributory Pressure: 38.5 0.0385

Required:

Solution:
Calculate preliminary data for choosing member

0.963 in  
4.19

ASD Contributory Pressure: 0.0385
LRFD Contributory Pressure 1.6W: 0.0616

= 2.853

0.761

Member Selection: 600S300-97
1.27
7.38
2.25
2.41 in

1.  Steel Fy = 

3.  Section fully braced against lateral-torsional, flexural-torsional and distortional buckling.
 Kx = 1.0; Height (Lx):

psf
p/lf   or k/lf

Verify combined bending and compression strength of the section using ASD and LRFD 
methods with ASCE/SEC 7-05 load combinations.

Max Wind deflection δ Lx “/240
I minimum = in4

k/lf
k/lf

Max moment = ft – k

S required = in3

Select Member using  I minimum and the S required from above.

Area gross in2

Ix in4

Sx in3

rx
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112.36

31.69

1.2560 < 1.5
25.834

1.118 Effective Area
28.88 k

Required Strength

68.480
0

ASD  
68.480

0.116

82.18
0.139

Combined compression and bending – ASD (Section C5.2.1)
0.0072

1

40.272

0.99

1.03 Out of Limits

1.02 Out of Limits

Mn = Se * Fy
in – k

Nominal axial strength, Pn (Section C4.1)
Fe  =      π 2 * E ksi

(K * Lx /rx)2

λc = √(Fy  / Fe)
Fn = 0.658 λc2  * Fy ksi
Ae = Ag – hole in2

Pn = Ae * Fn

M dead
in – k

M live
in – k

Mx = M dead + M live
in – k

P = P dead + P live
k

LRFD  
Mux = 1.2 M dead + 1.6 M live

in – k

Pu = 1.2 P dead + 1.6 P live
k

Cmx = 

k

My = 0.0
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Combined compression and bending – LRFD (Section C5.2.2)

0.139

82.18

0.01

1.0
40.272

0.997

0.821 WIthin Limits

0.816 WIthin Limits

k

in – k

>0.15 therefore use Equations C5.2.2-
1 and C5.2.2-2

Cmx = 
PEx = k

My = 0.0
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Interior Wall
20'-0” Span

33
Steel Modulus of Elasticity 29500
Section Height 20 feet 240  inches
Studs X inches O.C. 16 in 1.33 feet
Wind Pressure 5
Axial Pressure Live Load 0
Axial Pressure Dead Load 6
Studs X inches O.C. 16 in 1.33 feet

1.5 in

Member Selection 600S162-54
Area gross 0.556

t 0.0566 in
2.860
0.954
2.270
3.020
37.1
35.3

0.954
2.860
11.2

Steel Fy ksi

psf
psf
psf

Width of Hole in Studds

in2

Ix

Sx

rx

Vn

Fya

Mnxo

Se 
Ie

Pn at f=Fy
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Given & Assumptions:
33 Modulus of Elasticity: 29500

2.  Section simply supported at ends

20 ft   ; Contributory Width: 1.33 ft    
Wind Pressure: 5

Contributory Pressure: 6.67 0.0067

Required:

Solution:
Calculate preliminary data for choosing member

1.000 in  
0.81

ASD Contributory Pressure: 0.0067
LRFD Contributory Pressure 1.6W: 0.0107

= 0.533

0.215

Member Selection: 600S162-54
0.56
2.86
0.95
2.27 in

1.  Steel Fy = 

3.  Section fully braced against lateral-torsional, flexural-torsional and distortional buckling.
 Kx = 1.0; Height (Lx):

psf
p/lf   or k/lf

Verify combined bending and compression strength of the section using ASD and LRFD 
methods with ASCE/SEC 7-05 load combinations.

Max Wind deflection δ Lx “/240
I minimum = in4

k/lf
k/lf

Max moment = ft – k

S required = in3

Select Member using  I minimum and the S required from above.

Area gross in2

Ix in4

Sx in3

rx
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31.48

26.05

1.1256 < 1.5
19.418

0.471 Effective Area
9.15 k

Required Strength

12.800
0

ASD  
12.800

0.160

15.36
0.192

Combined compression and bending – ASD (Section C5.2.1)
0.0315

1

14.457

0.98

0.72 WIthin Limits

0.7 WIthin Limits

Mn = Se * Fy
in – k

Nominal axial strength, Pn (Section C4.1)
Fe  =      π 2 * E ksi

(K * Lx /rx)2

λc = √(Fy  / Fe)
Fn = 0.658 λc2  * Fy ksi
Ae = Ag – hole in2

Pn = Ae * Fn

M dead
in – k

M live
in – k

Mx = M dead + M live
in – k

P = P dead + P live
k

LRFD  
Mux = 1.2 M dead + 1.6 M live

in – k

Pu = 1.2 P dead + 1.6 P live
k

Cmx = 

k

My = 0.0
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Combined compression and bending – LRFD (Section C5.2.2)

0.192

15.36

0.02

1.0
14.457

0.987

0.573 WIthin Limits

0.561 WIthin Limits

k

in – k

>0.15 therefore use Equations C5.2.2-
1 and C5.2.2-2

Cmx = 
PEx = k

My = 0.0


































	US DEPARTMENT OF THE NAVY – NAVFAC SOUTHEAST
	14' exterior.pdf
	Input Data
	Calculation Sheet

	16' exterior.pdf
	Input Data
	Calculation Sheet

	19' exterior.pdf
	Input Data
	Calculation Sheet

	20' interior.pdf
	Input Data
	Calculation Sheet




