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PROPERTIES OF STANDARD
DRESSED SIZES (S4S)

Certain mathematical expressions of the properties or elements of
sections are used in computing the values of structural members of
various shapes for the various conditions under which they are sub-
jected to stress. The properties or elements of sections of standard
sizes of joists, planks, beams, stringers, posts, timbers and decking
are given in the following tables.

NEUTRAL AXIS, X–X in the diagrams, in the cross section of a
beam or column in a state of flexure, is the line on which there is
neither tension nor compression.

In the following tables, which show the properties of the rectangular
and square sections of lumber, the neutral axis has been assumed as
perpendicular to the depth of the section at its center, the depth ‘‘h’’ being
parallel to and in the direction of the application of the force or load.

MOMENT OF INERTIA, I, of the cross section of a beam is the sum
of the products of each of its elementary areas by the square of their
distance from the neutral axis of the section.

SECTION MODULUS, S, is the moment of inertia divided by the
distance from the neutral axis to the extreme fiber of the section.

CROSS SECTION is a section taken through the member perpen-
dicular to its longitudinal axis.

Framing Lumber

Table 11SECTION PROPERTIES
OF PLANKS

Surfaced Section Moment of Board 
Nominal Size Modulus (S ) Inertia (I ) Feet per

Size for Design Area (A) Lineal
in Inches in Inches A = bh Foot of

b � h b � h (in2) (in3) (in4) Piece

3  × 2 2.5  × 1.5 3.75 0.938 0.703 0.50
4  × 2 3.5  × 1.5 5.25 1.312 0.984 0.67
6  × 2 5.5  × 1.5 8.25 2.062 1.547 1.00
8  × 2 7.25  × 1.5 10.88 2.719 2.039 1.33

10  × 2 9.25  × 1.5 13.88 3.469 2.602 1.67
12  × 2 11.25  × 1.5 16.88 4.219 3.164 2.00

4  × 3 3.5  × 2.5 8.75 3.646 4.557 1.00
6  × 3 5.5  × 2.5 13.75 5.729 7.161 1.50
8  × 3 7.25  × 2.5 18.12 7.552 9.440 2.00

10  × 3 9.25  × 2.5 23.12 9.635 12.044 2.50
12  × 3 11.25  × 2.5 28.12 11.719 14.648 3.00
14  × 3 13.25  × 2.5 33.12 13.802 17.253 3.50
16  × 3 15.25  × 2.5 38.12 15.885 19.857 4.00

6  × 4 5.5  × 3.5 19.25 11.229 19.651 2.00
8  × 4 7.25  × 3.5 25.38 14.802 25.904 2.67

10  × 4 9.25  × 3.5 32.38 18.885 33.049 3.33
12  × 4 11.25  × 3.5 39.38 22.969 40.195 4.00
14  × 4 13.25  × 3.5 46.38 27.052 47.341 4.67
16  × 4 15.25  × 3.5 53.38 31.135 54.487 5.33
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Table 13SECTION PROPERTIES OF
JOISTS AND BEAMS

Surfaced Section Moment of Board 
Nominal Size Modulus (S ) Inertia (I ) Feet per

Size for Design Area (A) Lineal
in Inches in Inches A = bh Foot of

b � h b � h (in2) (in3) (in4) Piece

2  × 2 1.5  × 1.5 2.25 0.562 0.422 0.33
2  × 3 1.5  × 2.5 3.75 1.56 1.95 0.50
2  × 4 1.5  × 3.5 5.25 3.06 5.36 0.67
2  × 6 1.5  × 5.5 8.25 7.56 20.80 1.00
2  × 8 1.5  × 7.25 10.88 13.14 47.63 1.33
2  × 10 1.5  × 9.25 13.88 21.39 98.93 1.67
2  × 12 1.5  × 11.25 16.88 31.64 177.98 2.00
2  × 14 1.5  × 13.25 19.88 43.89 290.78 2.33

3  × 3 2.5  × 2.5 6.25 2.60 3.26 0.75
3  × 4 2.5  × 3.5 8.75 5.10 8.93 1.00
3  × 6 2.5  × 5.5 13.75 12.60 34.66 1.50
3  × 8 2.5  × 7.25 18.12 21.90 79.39 2.00
3  × 10 2.5  × 9.25 23.12 35.65 164.89 2.50
3  × 12 2.5  × 11.25 28.12 52.73 296.63 3.00
3  × 14 2.5  × 13.25 33.12 73.15 484.63 3.50
3  × 16 2.5  × 15.25 38.12 96.90 738.87 4.00

4  × 4 3.5  × 3.5 12.25 7.15 12.51 1.33
4  × 6 3.5  × 5.5 19.25 17.65 48.53 2.00
4  × 8 3.5  × 7.25 25.38 30.66 111.15 2.67
4  × 10 3.5  × 9.25 32.38 49.91 230.84 3.33
4  × 12 3.5  × 11.25 39.38 73.83 415.28 4.00
4  × 14 3.5  × 13.25 46.38 102.41 678.48 4.67
4  × 16 3.5  × 15.25 53.38 135.66 1034.42 5.33

6  × 6 5.5  × 5.5 30.25 27.73 76.26 3.00
6  × 8 5.5  × 7.5 41.25 51.56 193.36 4.00
6  × 10 5.5  × 9.5 52.25 82.73 392.96 5.00
6  × 12 5.5  × 11.5 63.25 121.23 697.07 6.00
6  × 14 5.5  × 13.5 74.25 167.06 1127.67 7.00
6  × 16 5.5  × 15.5 85.25 220.23 1706.78 8.00
6  × 18 5.5  × 17.5 96.25 280.73 2456.38 9.00
6  × 20 5.5  × 19.5 107.25 348.56 3398.48 10.00

8  × 8 7.5  × 7.5 56.25 70.31 263.67 5.33
8  × 10 7.5  × 9.5 71.25 112.81 535.86 6.67
8  × 12 7.5  × 11.5 86.25 165.31 950.55 8.00
8  × 14 7.5  × 13.5 101.25 227.81 1537.73 9.33
8  × 16 7.5  × 15.5 116.25 300.31 2327.42 10.67
8  × 18 7.5  × 17.5 131.25 382.81 3349.61 12.00
8  × 20 7.5  × 19.5 146.25 475.31 4634.30 13.33
8  × 22 7.5  × 21.5 161.25 577.81 6211.48 14.67
8  × 24 7.5  × 23.5 176.25 690.31 8111.17 16.00

10  × 10 9.5  × 9.5 90.25 142.90 678.76 8.33
10  × 12 9.5  × 11.5 109.25 209.40 1204.03 10.00
10  × 14 9.5  × 13.5 128.25 288.56 1947.80 11.67
10  × 16 9.5  × 15.5 147.25 380.40 2948.07 13.33
10  × 18 9.5  × 17.5 166.25 484.90 4242.84 15.00
10  × 20 9.5  × 19.5 185.25 602.06 5870.11 16.67
10  × 22 9.5  × 21.5 204.25 731.90 7867.88 18.33

12  × 12 11.5  × 11.5 132.25 253.48 1457.51 12.00
12  × 14 11.5  × 13.5 155.25 349.31 2357.86 14.00
12  × 16 11.5  × 15.5 178.25 460.48 3568.71 16.00
12  × 18 11.5  × 17.5 201.25 586.98 5136.07 18.00
12  × 20 11.5  × 19.5 224.25 728.81 7105.92 20.00
12  × 22 11.5  × 21.5 247.25 885.98 9524.28 22.00
12  × 24 11.5  × 23.5 270.25 1058.48 12437.13 24.00
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Table 12SECTION PROPERTIES
OF DECKING (per foot of width)

Surfaced Section Moment of Board 
Nominal Size Modulus (S ) Inertia (I ) Feet per

Size for Design Area (A) Lineal
in Inches in Inches A = bh Foot of

h b � h (in2) (in3) (in4) Piece

2 12   × 1.5 18.00 4.50 3.375 2.00
3 2.5 30.00 12.50 15.625 3.00 
4 3.5 42.00 24.50 42.875 4.00
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