
Chapter 5.10c – Beams

Chapter 5 – Manual Table 6-1
 Manual Table 6-1 was discussed in Chapter 4 in connection 

with compressive strength. 

 This table can also be used to determine the flexural and 
shear strengths of W shapes with Fy = 50 ksi.

 The table includes all W shapes, including those not covered 
in other tables or curves, so that it can be used in lieu of 
those other design aids for Fy = 50 ksi. 

Chapter 5 – Manual Table 6-1
 Most pages of the table cover three shapes. 

 The headings for each shape are listed twice; once on the left 
side of the page and once on the right side. 

 The right side is used to determine the available flexural 
strength, Mp/b or bMp. 

 To obtain the strength, enter the middle column with the 
unbraced length, Lb. 

Chapter 5 – Manual Table 6-1

Enter the middle column with the 
unbraced length, Lb. 

Chapter 5 – Manual Table 6-1

The right side is the available 
flexural strength, Mp/b or bMp. 
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In the corresponding row, the 
flexural strength for bending 
about the x-axis is given.

1 2

3 4

5 6
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On the left side, you will find the 
available compressive strength.

Chapter 5 – Manual Table 6-1
 All strength values account for local buckling for noncompact

shapes.

 The strength values correspond to Cb = 1.0. 

 For other values of Cb, multiply the tabulated values by Cb, 
just as you would when using the beam design curves. 
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 Other useful values are given at the bottom of the table. 

 On the left side, you will find:

the available strength in tension yielding, 
the available strength in tension rupture (Ae = 0.75Ag), 
the available strength in shear, and 
the available flexural strength for bending about the y-axis 

 On the right side, values include Lp, Lr, Ag, Ix, Iy, and ry.

Chapter 5 – Manual Table 6-1

On the left side, you will find:
• available strength in tension yielding
• available strength in tension rupture (based 

on Ae = 0.75Ag),  
• available strength in shear, and 
• available flexural strength for bending

about the y-axis. 

Chapter 5 – Manual Table 6-1

On the right side, values include Lp, Lr, Ag, Ix, 
Iy, and ry.

Chapter 5 – Manual Table 6-1
 Example 5.13: A W12 x 50 of A992 steel (Fy = 50 ksi; Fu = 65 ksi) 

has a simply supported span length of 14 ft with lateral bracing 
only at the ends and at midspan. A concentrated live load of 40 k
is applied at midspan. The only dead load is the beam weight.

 Use Manual Table 6-1 and determine whether this beam has 
enough strength. 

LRFD Solution

 1.2 0.050uw k ft

64k 1.6 40uP k

0.060k ft

2

8 4
u u

u

w L P L
M  

    2
0.06 14 64 14

8 4

k ft ft k ft
 

225.5kft

7 8

9 10

11 12
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 Example 5.13:

269b nM kft 

225.5uM kft 

O.K.

7bL ft
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 Example 5.13:

32.42k

2 4
u u

u

w L P
V  

    0.06 14 64

2 2

k ft ft k
 

Since this beam is adequate in flexure with 
Cb = 1.0, it will be adequate with any other value, since the 
minimum value of Cb is 1.

Check for shear
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 Example 5.13: Since this beam is adequate in flexure with 

Cb = 1.0, it will be adequate with any other value, since the 
minimum value of Cb is 1.

Check for shear

135 32.42v nV k  

O.K.

32.42k

2 4
u u

u

w L P
V  

    0.06 14 64

2 2

k ft ft k
 
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 Example 5.14: The beam shown below has lateral support only 

at the ends. The uniform load is a superimposed dead load, and 
the concentrated load is a live load. Use A992 steel (Fy = 50 ksi; 
Fu = 65 ksi) and select a W shape. The live load deflection must 
not exceed L/360. Use LRFD.

 1.6 25uP k
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 Example 5.14:

 1.2 2uw k ft

40k

2.4k ft

 40 2.4 40

2
y

k k ft ft
A


 68k

40bL ft

Chapter 5 – Manual Table 6-1
 Example 5.14:

  21.2 68M k ft x x  

M+

  0cutM

  21.2 68M k ft x x  

0 20x ft 

68k

13 14

15 16

17 18
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 Example 5.14:

 10AM x ft     2
1.2 10 68 10k ft ft ft   560kft

 20BM x ft     2
1.2 20 68 20k ft ft ft   880kft

 30C AM x ft M  max BM M

max

max

12.5

2.5 3 4 3
b

A B C

M
C

M M M M


  

 
       

12.5 880

2.5 880 3 560 4 880 3 560

kft

kft kft kft kft


  
1.211
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 Example 5.14: Enter Manual Table 6-1 with Lb = 40 ft and start 

your search with W8 shapes. 

727kft

b nx

b

M

C

 880.0

1.211

kft
 No W8 satisfies the moment.

No W10 satisfies the moment.

Try W12 shapes.
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 Example 5.14: Enter Manual Table 6-1 with Lb = 40 ft.

727kft

b nx

b

M

C

 880.0

1.211

kft


W 12 x 152
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 Example 5.14: Enter Manual Table 6-1 with Lb = 40 ft.

727kft

b nx

b

M

C

 880.0

1.211

kft


W 12 x 152

W 14 x 145
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 Example 5.14: Enter Manual Table 6-1 with Lb = 40 ft.

727kft

b nx

b

M

C

 880.0

1.211

kft


W 12 x 152

W 14 x 145

W 18 x 143*

Chapter 5 – Manual Table 6-1
 Example 5.14: Enter Manual Table 6-1 with Lb = 40 ft.

727kft

b nx

b

M

C

 880.0

1.211

kft


W 12 x 152

W 14 x 145

W 18 x 143*

W 21 x 147

19 20

21 22

23 24
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 Example 5.14: Enter Manual Table 6-1 with Lb = 40 ft.

727kft

b nx

b

M

C

 880.0

1.211

kft


W 12 x 152

W 14 x 145

W 18 x 143*

W 21 x 147

W 24 x 146

Chapter 5 – Manual Table 6-1
 Example 5.14: Enter Manual Table 6-1 with Lb = 40 ft.

727kft

b nx

b

M

C

 880.0

1.211

kft


W 12 x 152

W 14 x 145

W 18 x 143*

W 21 x 147

W 24 x 146

W 27 x 146
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 Example 5.14: Enter Manual Table 6-1 with Lb = 40 ft.

727kft

b nx

b

M

C

 880.0

1.211

kft


For Cb = 1.211 

 1.211 771b nxM kft 

uM934kft

O.K.

Chapter 5 – Manual Table 6-1
 Example 5.14: Enter Manual Table 6-1 with Lb = 0 ft to check 

the upper limit. 

727kft

b nx

b

M

C

 880.0

1.211

kft


For Lb = 0 

 1.211 771b nxM kft 

uM934kft

O.K.

1,570b pxM kft 
b nxM

 
 

3

4

25 480

48 29,000 4,580

k in

ksi in


  2
1.2 0.146 40

880
8

u

k ft ft
M kft 
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 Example 5.14: Check beam weight:

915.0kft 934kft

O.K.
Check deflection:

0.434 in

max
360

L
 

 40 12

360

ft in ft


3

48
L

L

P L

E
 

I

1.33in

O.K.

Chapter 5 – Manual Table 6-1

71.5k

   1.2 2.0 0.146 4040

2 2
u

k ft ftk
V


 

 Example 5.14: Check shear:

25 26

27 28

29 30
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71.5k

   1.2 2.0 0.146 4040

2 2
u

k ft ftk
V


 

482 71.5v nV k k  

O.K.

 Example 5.14: Check shear:

Let’s work on some problems

Chapter 5 – Manual Table 6-1

Chapter 5 – Beams 

Any questions?

31 32

33
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