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Calculate header size required for dining 5’7" Rough opening dining room window using HUD
Residential Structural Design Guide 2nd Ed. (Following ASD design methodology)

- Follow Example 5.5 on page 5-62

- Kitchen header is same rough opening but less load

Required header span = 5’7"
Species and grade = SPF No2

Loads on header

_ Snow (live)
\ ‘ ‘

y

| | |
with overhang

v Y155

Floor live/dead
S m =

v % 4 v v v

A

14'3”

Snow load adjustment for sloped roof from SPS 321.27(c):
Cs =1-((a-30)/40). 11/12 pitch roof = 42.5 deg

Cs =1-((42.5-30)/40) = 0.6875

Snow load = 0.6875 * 30 = 20.64 psf

Floor 14'3”

3'6” is inaccessible attic (count as ceiling without storage @ 5 psf live (Table 321.02-1))
10’9 is floor @ 40 psf live (Table 321.02-1)

Half span load supported by interior wall

Floor Live: 3.5*5+ 10.75*40 =17.5+ 430 = 447.5/ 2 = 223.75 plf

Floor Dead: 14’3” * 10 psf = 142.5/2 = 71.3 plf

Roof Dead: 18.5’ * 15 psf = 277.5 plf

Snow: 15.5’ * 20.63 psf = 319.8 plf

ASD (allowable stress design) load combination:
D + 0.75L +0.75S =
(71.3 + 277.5) + 0.75(223.75) + 0.75(319.8) = 756.5 plf

Find




Determine header size required

W

Design values from building permit office handout
Fb =875 (allowable bending)

Fv=135 (allowable shear)

Fcperp = 335 psi

E = 1.1x10"6 psi

Lumber Property Adjustments
Cr (repetitive member factor) = 1.2 (2x8 double header per table 5.3 pg 5-13)
- Note 3: two ply built up member of #2 grade use Cr of 1.2
CD = 1.15 (snow load)
- Where more than one load type is specified the load duration factor associated with the
shortest duration is applied to the entire combination of loads
CF (size factor) = 1.2 (2x8) from example 5.5 page 5-62
CH (horizontal shear factor) = 2
Cb (bearing area factor) = 1
CL (beam stability factor) = 1.0 laterally supported

Structural Safety Checks:

£ =K basic design check for bending stress
K=K x (applicable adjustment factors, per section 5.2.4)

g _Mc M extreme fiber bending stress caused by bending moment
T 1 T s fromtransverse load

fb<Fb (calculated bending stress has to be less than adjusted allowable bending stress)
F'b=Fb*CD*Cr*CF *CL = (875)(1.15)(1.2)(1.2)(1.0) = 1449 psi

With double top plate Fb increased by 5% (from example 5.5 “Header System Design” on page
5-62

Fb'= 1449 psi * (1.05) = 1521.5 psi (allowable bending stress with adjustment factors)

Mmax=w*L"*2/8=756.5plf *5.583 ft"2 / 8 = 2947.5 ft-Ib (Maximum moment)
fb = Mmax/Sreq (bending force = moment / section modulus)

1521.5 Ib/in?2 = 2947.5 ft-Ib * 12in/ft / Sreq




Sreq = 2947.5[ft-Ib] * 12[in/ft] / 1521.5 psi
Sreq =23.25in*3  (required section modulus)

S 2x8 (Section modulus for 2x8 (matches handout)
S=1/c=b*d"2/6=15*7.25*7.25/6=13.14in"3

S (2)2x8 =13.14 *2 = 26.2 in"3
S (2)2x8 > Sreq
26.2 in*3 > 23.25 in"3 (2)2x8 is okay

Check horizontal shear:
Vmax =w*L/2 (Load * Span/2)
=756.5plf *5.583/2=2111.81b

Fv =3*V/2/A 3 *shear/2/Area
=3*2111.81b/2/2/1.5in/7.25in
= 145.64

F'v =Fv*CD*CH

=135*1.15*2 =310.5 psi
F’v > Fv so (2)2x8 is okay

Bearing
SPS321.25(3)2 Headers greater than 3 feet but less than or equal to 6 feet in length shall be
directly supported on each end by the single common stud and a shoulder stud

Check deflection:

DeltaMax = 5wlL."4/384/E/I
=5*(756.5) *5.583"4 * (1728 in"3 / ft"3) / 384 / 1.1x10"6 / 47.6 / 2
= 0.158 in deflection

DeltaAll = L /240 = 5.583 ft * 12in/ft / 240 = 0.279 in allowable

DeltaMax < DeltaAll so (2)2x8 is okay for deflection

S s e

{7) FLoor orexiGs. Trimmers and headers shall be doubled
when the span of the header exceeds 4 fect. HEsdérs which span
mare than 6 feet shall have the ends supported by joist hangers or
framing anchors, unless the ends are supported om a partition or
beam. Tl joists (joists which fmame inta headers) more than 8
feet long shall be supporied on metal framing anchors or on ledger
strips of at least 2 inches by 2 inches nominal.




