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1. Wood Beam Analysis

Analyze the given 4x dimensioned lumber beam to
determine if it passes or fails the NDS code criteria. The
beam carrnes both dead and live floor load plus its own
selfweight. Check the actual shear and bending
stresses against the factored allowable stresses
including all applicable factors from the NDS. Load
duration is based on the live load (CD = 1.0). Assume
normal temperature, and no incising (Ct = Ci=1.0).
Find the beam selfweight including the given moisture
content. The beam is braced at the ends and the C.L.
(meets criteriain44.1)so CL=1.0.

DATASET 1 E3 E3

Wood Species EASTERN

SOFTWOODS

Select
Wood Grade Structural

Span A 20FT
Span B 14FT
Nominal Depth of Beam, d 12 IN
Moisture Content, m.c. 12 %
Floor DL 7 PSF
Floor LL 40 PSF
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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.)
USE WITH TABLE 4A ADJUSTMENT FACTORS
Design values in pounds per square inch (psi)
] . . Tension Shear Compression | Compression Grading
o an(;:;ommercml la :':,z 5 ti parallel parallel | perpendicular parallel Specific | | Rules
grace skt o Bending | tograin | to grain to grain to grain Modulus of Elasticity | | Gravity* | JAgency
Fo Fe Fy Foy Fe 3 Emin G
Select Structural 1.250 575 140 335 1,200 1,200,000 | _440,000] |
No. 1 e 775 350 140 335 1,000 1,100,000 | 400,000
No. 2 575 275 140 335 825 1,100,000 | 400,000
No. 3 350 150 140 335 475 900,000 330,000
Stud awider | 450 | 200 | 140 525 | 900,000 e e

335

Fb=1250
Fv=140
G=0.36

Wood type: Easter softwoods
Wood grade: structural
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The following formula shall be used to determine the

density in Ibs/ft* of wood: Table 1B Section Properties of Standard Dressed (S4S) Sawn Lumber
density= 62 8 e XX AN
a I+G(0(D9)(m c) 100 Standard Area Moment Approximate weight in pounds per linear foot (Ibs/ft)
3 sy Nominal Dressed of Section of of piece when density of wood equals:
Size Size (S45) | Section |Modulus| Inertia
where: bxd ‘bxd _A’ s.,‘, _L.‘ aomm’lsslnm
in. x in. n, n. in.
G = specific gravity of wood 2x3 | 12x2 2 | 3750 | 156 | 1953 : : 0781 | 0911
2x4 | 1-12x312 | 5250 | 306 | 5359 ! i 1094 | 1276
m.c. = moisture content of wood, % 2x5 1-12x412 | 6750 | 506 1139 i f 1406 | 1841
2x6 | 1-12x512 | 8250 | 756 | 2080 i : 1.719 | 2005
2x8 | 1-12x7-1/4 | 1088 | 1314 | 4763 y 3 2266 | 2643
2x10 | 1-172x9-1/4 | 1388 | 2139 | 9893 2 2891 | 3372
2x12 | 1-122x11-1/4 | 1688 | 3164 | 1780 : : 3516 | 4102
2x14 | 1-12x13-1/4 | 1988 | 4389 | 2908 £ : ; 4141 | 4831 |
3x4 | 2.12x312 | 875 510 | 8932 . ; : ) 2127
3x5 | 212x412 | 1125 | 844 1888 . ; / 2 2734
3x6 | 2-12x512 | 1375 | 1260 | 3466 : ; J 3342
3x8 | 2-12x7-1/4 | 1813 | 2190 | 7939 ; : ‘ 4.405
3x10 | 2-12x9-14 | 2313 | 3565 | 1649
Ix12 | 2-12x1-1/4 | 2813 | 5273 | 2966
3x14 | 2212x13-174 | 3313 | 7315 | 4846
3x16 | 2-1/2x15-1/4 | 3813 | 9690 | 7389
4x5 | 3-12x412 | 1575 | 1181 | 2658
4x6 | 312x512 | 1925 | 1765 | 4853
4x8 | 312x7-14 | 2538 | 3066 | 1111
| 34294 | 2772 | sa0r | 2308 | 4339
| 4%12 | 3-12x11-1/4 | 3938 | 7383 | 4153 :
%x14 | >12x 13-1/4 | 4638 | 10241 | 6785
4x16 | 3-12x15-1/4 | 5338 | 13566 | 1034

BEAM
SELF
WEIGHT




FLOOR LL: 40PSF SPAN A: 201t
SPAN B:14ft

('ixe‘) DLr (Bxa)e
FLOOR DL: 7PSF | g/

LOAD CASE=DL+LL
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Size Factors, Cy

Fy F E.
Thickness (breadth)
Grades Width (depth) 2" & 3" 4"
s a4 1.5 1.5 1.5 1.15
Select b 1.4 1.4 1.4 11
Structural, 6" 1.3 k3 1.3 1.1
No.1 & Btr, 8" 1.2 1.3 1.2 1.05
No.1, No.2, 10" 1.1 1.2 11 1.0
No.3 127 1.0 1.0 1.0
14" & wider 0.9 1.0 0.9 0.9
2", 3", & 4" 1.1 1.1 1.1 1.05
Stud " & 6" 1.0 1.0 1.0 1.0
8" & wider Use No.3 Grade tabulated design values and size factors
Construction, 2",3". &4" 1.0 1.0 1.0 1.0
Standard
Utility 4" 1.0 1.0 1.0 1.0
Pl SR 0.4 - 0.4 0.6




Actual bending and actual shear Wet service factor

Wet Service Factors, Cy,

F, F F, Fo F. Eand Ey,

.00 1.00 1.00 067 0091 1.00




Allow bending + shear




= Thanks for your attention ©
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