Recitation 2

Wood Beam Design



Table 4A  Reference Design Values for Visually Graded Dimension Lumber
(Cont.) (2" - 4" thick)***
(All species except Southern Pine—see Table 4B) (Tabulated design values are for normal load

duration and dry service conditions. See NDS 4.3 for a comprehensive description of design value
adjustment factors.)
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Repetitive Member Factor, C,
Bending design values, F,, for dimension lumber 2"
to 4" thick shall be multiplied by the repetitive member
hen such members are used as joists,
ers, studs, planks, decking, or similar
members which are in contact or spaced not more than 24"
on center, are not less than 3 in number and are joined by
floor, roof, or other load distributing elements adequate to

support the design load.

Wet Service Factor, Cy,

‘When dimension lumber is used where moisture con-
tent will exceed 19% for an extended time period, design
values shall be multiplied by the appropriate wet service
factors from the following table:

Vet Service Factors, Cy

0.97 0.67 0.8%* 0.9
* when (F)Ce) = 1. psi, Cu
** when (F)(Cp) = 750 psi, Cy

Table 2.3.2 Frequently Used Load Duration
Factors, Cp?

Load Duration Cp Typical Design Loads
Permanent 0.9 Dead Load
Ten years 1.0 Occupancy Live Load

DIILIS -1J
Seven days 125  Construction Load
Ten minutes 1.6 Wind/Earthquake Load

Imau::t2 2.0  Impact Load

1. Load duration factors shall not apply to reference modulus of elastici-
ty, E, reference modulus of elasticity for beam and column stability,
E,.. nor to reference compression perpendicular to grain design values,
F_., based on a deformation limit.

2. Load duration factors greater than 1.6 shall not apply to structural
members pressure-treated with water-bome preservatives (see Refer-
ence 30), or fire retardant chemicals. The impact load duration factor
shall not apply to connections.
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Dimension Lumber (see NDS 4.1.3.2) and Decking (see NDS 4.1.3.5)

2x3 1-1/2 x 2-1/2 3.750 1.56 1.953 0.938 0.703 0.651 0.781 0.911 1.042 1.172 1.302
2x4 1-1/2 x 3-1/2 5.250 3.06 5.359 1.313 0.984 0.911 1.094 1.276 1.458 1.641 1.823
2x5 1-1/2 x 4-1/2 6.750 5.06 11.39 1.688 1.266 1.172 1.406 1.641 1.875 2.109 2.344
2x6 1-1/2 x 5-1/2 8.250 7.56 20.80 2.063 1.547 1.432 1.719 2.005 2.292 2.578 2.865

2x8 1-1/2x7-1/4 10.88 13.14 47.63 2719 2.039 1.888 2.266 2643 3.021 3.398 3.776
2x10 1-1/2 x 9-1/4 13.88 21.39 98.93 3.469 2.602 2.409 2.801 3.372 3.854 4.336 4.818

2x 12 | 1-172x11-1/4 10.88 31.64 178.0 4.2149 3.164 2930 3.516 4.102 4.088 0.273 5.8589
2x14 | 1-1/2x13-1/4 19.88 43.89 290.8 4.969 3.727 3.451 4.141 4.831 5.521 6.211 §.901

3x4 2-1/2 x 3-1/2 8.75 5.10 8.932 3.846 4.557 1.519 1.823 2127 243 2.734 3.038
3x5 2-12x 4-1/2 11.25 8.44 18.98 4.688 5.859 1.953 2.344 2.734 3.125 3.516 3.906
3x6 2-1/12x 5-1/2 13.75 12.60 34.66 5729 7.161 2.387 2.865 3.342 3.819 4.297 4.774
3x8 2-1/12x7-1/4 18.13 21.90 79.39 7.552 9.440 3.147 3.776 4.405 5.035 5.664 6.293
3x10 2-1/2x9-1/4 2313 35.65 164.9 9.635 12.04 4.015 4.818 5.621 6.424 7.227 B.030
3x12 | 21/2x11-1/4 | 2813 52.73 296.6 11.72 14.65 4.883 5.859 6.836 7.813 8.789 9.766
3x14 | 2-1/2x13-1/4 | 3313 73.15 484.6 13.80 17.25 5.751 6.901 8.051 9.201 10.35 11.50
3x16 | 2-1/2x15-1/4 | 38.13 96.90 738.9 15.89 19.86 6.619 7.943 9.266 10.58 11.91 13.24

4x4 3-1/2x% 3-1/2 12.25 7.15 12.51 7.146 12.51 2127 2.552 2977 3.403 3.828 4.253
4x5 3-1/2x4-1/2 15.75 11.81 26.58 9.188 16.08 2734 3.281 3.828 4.375 4922 5.469
4x6 3-1/2x5-1/2 18.25 17.65 48.53 11.23 19.65 3.342 4.010 4.679 5.347 6.016 6.684
4x8 12 x7-1/4 25.38 30.66 1111 14.80 25.90 4.405 5.286 6.168 7.049 7.930 8.811
4x10 3-1/2x9-1/4 32.38 49.91 2308 18.89 33.08 5.621 6.745 7.869 8.993 10.12 11.24
4x12 | 3-1/2x11-1/4 | 39.38 73.83 4153 22.97 40.20 B6.836 8.203 9.570 10.94 12.30 13.67
4x14 | 3-1/2x13-1/4 | 46.38 | 10241 | 6785 27.05 47.34 8.051 9.661 11.27 12.88 14.49 16.10
4x16 | 3-1/2x15-1/4 | 53.38 | 135.66 1034 31.14 54.49 9.266 11.12 12.97 14.83 16.68 18.53

Timbers (5" x 5" and larger)®



Size Factor, Cy
Tabulated bending, tension, and compression parallel to grain design values for dimension lumber 2" to 4"
F N/ A '\A C Fv < F’ be multiplied by the following size factors:

Size Factors, Cy
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Lumber (see NDS 4.1.3.
2x3 | 1-1U2x2-12 | 3750 | 156 ] 1.953 | 0838 | 0.703 | 0651 | 0781 | 0911 | 1042 | 1.472 | 1.302
Table. R on P 7 2. Yo Find oveao . 2x4 | 1-12x312 | 5250 | 306 | 5359 | 1.313 | 0984 | 0911 | 1004 | 1276 | 1458 | 1641 | 1.823
i & 2x5 | 1-12xa12 | 6750 | 506 | 1139 | 1688 | 1266 | 1172 | 1406 | 1641 | 1875 | 2109 | 2344
2x6 | 11/2x51/2 | 8250 | 756 | 2080 | 2063 | 1547 | 1432 | 1719 | 2005 | 2202 | 2578 | 2865
2x8 | 1-12x7-14 | 1088 | 1314 | 4763 | 2719 | 2039 | 1888 | 2266 | 2643 | 3.021 | 3398 | 3.776
‘ 2x10 | 1-1/2x9-1/4 | 1388 | 2139 | 98.03 | 3.469 | 2602 | 2400 | 2891 | 3372 | 3854 | 4.336 | 4.818
S 2x12 | 1-1/2x11-1/4 | 1688 | 3164 | 1780 | 4219 | 3.164 | 2930 | 3516 | 4102 | 4688 | 5273 | 5859
et i i 2x14 | 1-1/2x131/4 | 1988 | 4389 | 290.8 | 4960 | 3727 | 3451 | 4141 | 4831 | 5521 | 6211 | 6.901
AL T g 3xk4 | 2-12x3-12 | 875 | 510 | 8932 | 3.646 | 4557 | 1519 | 1.823 | 2127 | 2431 | 2.734 | 3.038
i 4(-——ﬂ, l Anow @ % y & 16 ) 3x5 | 2-1/2xa-1/2 | 11.25 | 844 | 1898 | 4688 | 5850 | 1.953 | 2344 | 2734 | 3125 | 3516 | 3.906
A ) | 3x6 | 2-12x512 | 1375 | 1260 | 3466 | 5729 | 7.161 | 2387 | 2865 | 3342 | 3819 | 4207 | 4774
5.8 j 3x8 | 2-2x7-1/4 | 1813 | 2190 | 7039 | 7552 | 9440 | 3447 | 3776 | 4405 | 5035 | 5664 | 6.203
TR 0 3x10 | 2-1/2x9-1/4 | 2313 | 3565 | 1649 | 9635 | 1204 | 4015 | 4818 | 5621 | 6424 | 7.227 | 8.030
i Jens { 3x12 | 24/2x11-1/4 | 2813 | 5273 | 2966 | 11.72 | 1465 | 4883 | 5850 | 6836 | 7.813 | 8789 | 9.766
ookt 3x14 | 2-1/2x13-1/4 | 3313 | 7315 | 4846 | 1380 | 17.25 | 5751 | 6.901 | 8051 | 9201 | 1035 | 1150
iRl - 3x16 | 2-1/2x151/4 | 38.13 | 96.00 | 7389 | 1580 | 19.86 | 6619 | 7043 | 9266 | 1050 | 11.91 | 1324
4x4 | 312x32 | 1225 | 715 | 1251 | 7.146 | 1251 | 2.127 | 2562 | 2977 | 3403 | 3.828 | 4253
I 4x5 | 312xa12 | 1575 | 1181 | 2658 | 0188 | 16.08 | 2734 | 3281 | 3828 | 4375 | 4922 | 5460
iRk 4x6 | 312x512 | 1925 | 17.65 | 4853 | 1123 | 1965 | 3342 | 4010 | 4679 | 5347 | 6.016 | 6684
! R 4x8 | 312x7-14 | 2538 | 3066 | 1111 [ 1480 | 2500 | 4405 | 5286 | 6168 | 7.049 | 7930 | 8811
) ) 4x10 | 3-12x91s | 3238 | 49.91 | 2308 | 1889 | 3305 | 5621 | 6745 | 7.869 | 8903 | 1012 | 11.24
ax12 | 312x11-14 | 3938 | 7383 | 4153 | 2207 | 4020 | 6836 | 8203 | 9570 | 1004 | 1230 | 1367
iy Y pARS ax14 | 312x13-14 | 4638 | 10241 | 6785 | 27.05 | 4734 | 8051 | 9661 | 1127 | 1288 | 1449 | 1610
: 3-1/2 x 15-1/4 1034 | 3114 | 5449 | 0266 | 1112 | 1207 | 1483 | 1668 | 1853
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1-1/2 x 2-1/2
1-1/2 x 3-1/2
1-1/2 x 4-1/2
1-1/2 x 5-1/2
1-1/2 x 7-1/4
1-1/2 x 9-1/4

2-1/2x 5112
2-1/12x7-1/4
2-1/2x9-1/4
2-12x 11-1/4
2-1/2x 13-1/4
2-1/2 x 15-1/4
3-1/2x3-1/2
312 x 4-142
312 x 5142
312 x7-1/4
3-1/2 x 9-1/4
3-12x11-1/4
3-1/2x13-1/4
3-1/2 x 15-1/4
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