Chapter 5 - Design of Light-Wood Framing

6. Check for adequate bearing
Rl = Rz = Vmax = 1,950 Ib
R _ 1,950 Ib _ 650

o = No= IS =
b QA5 L,

ch < FCD,

650 _ 335
Cp
Ly = 19in OK for bearing, use 2-2x4 jack studs (¢, = 3in)
7. Check deflection

4 4 + 3 63
0 _ Bwr® _ 5(600 plIf) (6.5 ft)* (1,728 in” / ft*) in
i 384El 384(1.1x10° psi)[(98.9 in*)(2)])
O = /240 (65ft)(12in/ft) _ 0.325in

240

pmax < pall
Conclusion

Using a system-based header design approach, a 2-2x10 header of No. 2 Spruce-
Pine-Fir is found to be adequate for the 6 ft-3 in span opening. The loading
condition is common to the first story of a typical two-story residential building.
Using a stronger species or grade of lumber would alow the use of a 2-2x8 header.
Depending on the application and potential savings, it may be more cost-effective
to use the header tables found in a typical residential building code. For cost-
effective ideas and concepts that allow for reduced header loads and sizes, refer to
Cost Effective Home Building: A Design and Construction Handbook (NAHBRC,
1994). The document also contains convenient header span tables. For headers that
are not part of afloor-band joist system, the design approach of this example is still
relevant and similar to that used for floor girders. However, the 1.8 system factor
used here would not apply, and the double top plate factor would apply only as

appropriate.
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Chapter 5 - Design of Wood Framing

EXAMPLE 5.8

Given

Column Design

Basement column supporting a floor girder
Spruce-Pine-Fir, No. 2 Grade

Axial designload is4,800 Ibs(D + L)
Column height is 7.3 ft (unsupported)

Find Adeguacy of a4x4 solid column
Solution
1 Determine tabulated design values by using the NDS-S (Table 4A)
F. = 1,150psi
E = 14x10°ps
2. Lumber property adjustments (Section 5.2.4):
CD = 10
Cc = li5forF.
3. Calculate adjusted compressive capacity (NDS»3.7):
Tria 4x4
F* = F.LCoCr = 1,150 psi (1.0)(1.15) = 1,323 psi
E = E = 1.4x10°ps
Ke = 0.3forvisually graded
c = 0.8 for sawn lumber
6
Fe = CEE 0.3(1.4x10°ps) - 670ps
/ 3ft(12 in/ft)
35in
vfecg Befe @
F
C, = e /
2c 0 2c
B
70 70
_ 1*?&323%_ + P70 1,323%F 1323 - oua
2(0.8) o 208 [ '
a 0
Fe = FCoCeC, = (1,150 psi)(1.0)(1.15)(0.44) = 582 psi
Py = FA = (582 psi)(3.5in)(3.5 in) = 7,1291b > 4,800 Ib
OK
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