ARCH 331 Note Set 15.1 F2017abn
Wood Design
Notation:
a = name for width dimension firom table= tabular strength (from table)
A = name for area fo = bearing stress
Ar e qagjF area required at allowable stress fy = shear stress
when shear is adjusted to include fu-max = Maximum shear stress
self weight Falow = allowable stress
b = width of a rectangle Fb = tabular bending strength
= name for height dimension = allowable bending stress
c = largest distance from the neutral Fj = allowable bending stress (adjusted)
axis to the top or bottomedge ofa  F. = tapular compression strength
beam _ parallel to the grain
= constant IrCy expression Fi = allowable compressive stress
c1 = coefficient for shear stress for a ¢ .
rectangular bar in torsion ) (adjusted) _
Cc = curvature factor for laminated F. = intermediatecompressive stress
arches dependat on load duration
Co = load duration factor Fce = theoretical allowed buckling stress
Cw = flat use factor for other than decks Fcr = tabular compression strength
Cr = size factor perpendicular to the grain
Ch = shear stress factor Fconnector= Shear force capacity per
Ci = incising factor connector
CL = beam stabili factor Fp = tabular bearing strength parallel to
Cv = wet service factor thegrain
Cp = column stability factor for wood = allowable bearing stress
design Ft = tabular tensile strength
C: = repetitive member factor for wood Fu = ultimate strength
design Fv = tabular bending strength
C: = temperature factor for wood design = allowable shear stress
Cr = buckling stiffness factor for wood Fy = yield strength
truss design h = height of a rectangle
Cv = volume factor for glue laminated H = name for a horizontdbrce
timber design I = moment of inertia with respect to
d = name for depth neutral axis bending
= calculus symbol for differentiation lviar = moment of inertia of trial section
dmin = dimension of timber critical for Ir e ¢ 5amoment of inertia required at
buckling limiting deflection
D = shorthand for dead load ly = moment of inertia with respect to an
= name for diameter y-axis
DL = shorthand for dead load J = polar moment of inertia
E = modulus of elasticity K = effedive length factor for columns
Emin = referencanodulus of elaticity for Le = effective length that can buckle for
stability column design, as i,
Ejmn = adjustednodulus of elasticityor L = name for length or span length
stability _ u LL = shorthand for live load
i = stress (strength is a stress limit) LRFD = load and resistance factor design
fo = bending stress
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M = internal bending moment
Mmax = maximum internal bending moment
n = number of connectors across a joint,

as isN
Mmaxadj= maximum bending moment
adjusted to include self weight

p = pitch of connector spacing
= safe connector load parallel to the
grain
P = name for axial forceector
Paiowable= allowable axial force
q = safe connector load perpendicular
to the grain

Qconnected= first moment area about a neutral
axis for the connected part
interior radius of a laminated arch
radius of curvature of a deformed
beam
= radius of curvature of a laminated
arch
= name for a reaction force
S = section modulus
S e q &dsection modulus required at
allowable stress

r
R

Note Set 15.1
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S e qadjF Section modulus required at
allowable stress when moment is
adjusted to include self weight

T = torque (axial moment)

V = internal shear force

Vmax = maximum internal shear force

Vmaxadj = maximum internal shear force
adjusted to include self weight

w = name for distributed load

Wself wt= Name for distributed load from self
weight of member

W = shorthand for wind load

X = horizontal distance

y = vertical distance

4 = force capacity of a connector

D actual = actual beam deflection

D aiowable= allowable beam deflection
D imit = allowable beam deflection limit
D nax= maximum beam deflection

g = dengty or unit weight

q = slope of the beam deflection curve
r = radial distance

i = symbol for integration

S = summation symbol

Wood or Timber Design

Structural design standards for wood are established byatienal Design Specification (NDS)
published by thédmericanWood Council Thereis a combinedpecification (from 2005) for
Allowable Stress Desigandlimit state desigiiLRFD).

Tabulated wood strength values are used as the base allowable strength and modified by

appropriateadjustment factors:

Size and Use Categories

I:i=C:DC:M Q 3Ffromtable

Boards: 1 to 1% in. thick 2 in. and wider
Dimension lumber 2to 4in. thick 2 in. and wider
Timbers 5 in. am thicker 5 in. and wider
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Adjustment Factors

(partial list) %)
_ g By e
Co load duration factor N Nﬁ $ ,3?‘ §

Cw  wet service factor .. | ¢ z*’* :l 3
(1.0 dry¢ 19% moisture content sawed) N 3 § N R
(1.0 dry¢ 16% moisture conterglu-lam) Nl T ¢ 2 gl ~
Cr size factor for visually graded sawn lumber gj . g N
and round timber > g|«} S -
L3 9 S
CF :(l%)% a4.0 % :,ﬂ o+ g

Cw  flat use factor (excluding decking) | . )

Ci incising factor (from increasing the depth o ¥ 3 v § %oy Y3

pressure treatment K oo T e

C temperature factor (at high temperatures DURATION OF LOAD (Tme)

strength decreases)
Cr repetitive member factor
CH shear stress factor (amount of splitting)
Cv volume factor for glued laminated timber (similar tg C
CL beam stability factor (for beams without full lateral pog)
Cc curvature factor for laminated arches
Cr buckling stiffness factor for compression chords in trusses

TabularDesign Values

F,:  bending stress

F: tensile stress

Fu horizontal shear stress

Fe: compression stress (perpendicular to grain)
Fc: compression stress (parallel to grain)

E: modulus of elasticity

Fo: bearing stress (parallel to grain)

Wood is significantly weakest shearand strongest along the direction of the grain (tension
and compression).

Load Combinations and Deflection

The critical load combination is determined by the largest of either:

dead load __ (dead load+ any combination of live loa
09 o

The deflection limits may be increased for less stiffness with total load: LL + 0.5(DL)
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Criteria for Design of Beams

Allowable normal stress or normal stress from LRFD should not be Fj2 f, —M_lc

exceeded:
Knowing M and I, the minimum section modulus fitting the limitis:  s__ 2 M

q'd Fb‘
Besides strength, we also need to be concerned aditeability. This involves things like
limiting deflections & cracking, controlling noise and vibrations, preventing excessive

settlements of foundations and durability. When we know about a beam section and its material,
we can determine beam deformations.

Determining Maximum Bending Moment

Drawing V and M diagrams will show us the maximum values for design. Remember:

V= § wadx dv dM
—_ = W - =V
M= $§/)dx dx dx

Determining MaximunBending Stress

For a prismatic member (constant cross section), the maximum normal stress will occur at the
maximum moment.

For anon-prismaticmember, the stress varies with the cross section AND the moment.

Deflections

If the bending momenthanges, M(X) across a beam of constant material and cross section then
the curvature will change:

_M(x)
~El

The slope of the n.a. of a beamqwill be tangent to the radius of curvature, R:

pu i

g = slope= é vV (x)dx

The equation for deflection, y, along a beam is:

I PV
e nt)dx = nl\,ﬁx)dx

Elastic curve equations can be found in handboekshooks, design manuals, et€omputer
programs can be used as wéke Multiframe).
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Elastic curve equations can saperpositionedONLY if the stresseare in the elastic range.
The deflected shape is roughly tleene shape flipped as the bending moment diagram but is
constrained by supports and geometry.

Boundary Conditions

The boundary conditions are geometrical values that we ki
T slope ordeflectioni which may be restrained by supports
symmetry.

At Pins, Rollers, Fixed Supports: y=0

At Fixed Supports: q=0

At Inflection Points From Symmetry: g =0

(b) Overhanging beam

The Slope Is Zero At The Maximum Deflectiofnay

y
dy } i
_ A e ] ;
=5 Slope ©& N
o :

(¢) Cantilever beam

Allowable Deflection Limits

All building codes and design codes limit deflection for beam types and damage that could
happen based on service condition and severity.

ymax(X) = Dactual ¢ Dallowable: I%/alue

Use LL only DL+LL
Roof beams:
Industrial(no ceiling) L/180 L/120
Commercial
plaster ceiling L/240 L/180
no plaster L/360 L/240
Floor beams:
Ordinary Usage L/360 L/240
Roof or floor (damageable elements) L/480
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Lateral Buckling

With compression stresses i n Hudkimgcamhpppenf a bea
even at low stresses. In order to prevent it, we need to brace it along the top, or laterally brace it,
or provide a bigger!

Beam Loads & Load Tracing

In order to determine the loads on a beam (or girder, joist, column, frame, foundatiercan

start at the top of a structure and determindribatary areathat a load acts over and the beam
needs to support. Loads come from material weights, people, and the environment. This area is
assumed to be from half the distance to the beaim over to halfway to the next beam.

The reactions must be supported by the next lower structural elacherftnitum to the ground.

Design Procedure

The intent is to find the most light weight member satisfying the section modulus size.

1. Know Fofor the material oFy for LRFD.

2. Draw V & M, finding Mmax

3. Calculate $e 4 slhis step is equivalent to determinirig= Moy aF
4

bh2 S
. For rectangular beamsS= -

For timber: use the section charts to find S that will warmd remember that the beam
self weight will increaserS qod. Wy = OA

**x* Det er mi ne mkandeMhiinclpdohgthedoebm self weight, and verify that the
updated Se qhas been met. ******

5. Consider lateral stability
6. Evaluate horizontal shear stresses usingto determine iff, ¢ Fj orfind Ar e g6 d

3V \ Vv
f =— _=15— \ ¢C—
For rectangular beams v-max = 5 o A Aveqd oF
Provide adequate bearing area at supports: fo :% (Fgor Fa i
7. Evaluate shear due to torsion f, =17 or T aF
J  gab

(circular section or rectangular)
8. Evaluate the deflection to determinef® ... ¢ 4. aiowed @NA/0r D ororar € Protar aliowed

¥k note: whenQaiculated™> Oimit, lrequired CaN be found with: | 2 Boovig |

reqd trial

and S e q widl be satisfied for similar self weight ***** ..
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FOR ANY EVALUATION: :
RedesignWith anew section) at any point that a stress or serviceability critefia is
NOT satisfied and revaluate each conditiamtil it is satisfactory

Load Tables for Uniformly.oaded Joists & Rafters

Tables exists for the common loading situation for joists and raftiet of uniformly

distributed load. The tablestherprovide the safe distributed load based on bending and
deflection limits they givethe allowable spafor specific live and dead load# the load isnot
uniform,anequivalent distributed loadan be calculated from the maximum moment equation.

Decking

Flat panels or planks that span several joists or evenly spaced support behave as continuous
beams.Designtables onsi der a A1 unito wide strip acros
bending moment and deflections in order to provide allowable loads depending on the depth of

the material.

The other structural use of decking is to construct whedlisd adiaphragm,which is a

horizontal or vertical (if the panels are used in a shear wall) unit tying the sheathing to the joists
or studs that resists forces parallel to the surface of the diaphragm.

Criteria for Designof Columns
If we know theloads, we can select a section that is adequate for strength & buckling.

If we know the length, we can find the limiting load satisfying strength & buckling.

Any slenderness ratid.¢/d ¢ 50:

f= ¢F; ZRCH CRCYCRH

Theallowable stress equation uses factors to replicate the combination crbabkdog curve:

where:
FO6 = allowable compressive stress parallel
F. = compressive strength parallel to the grain
Cob = load duration factor

Cwm = wet service factor (1.0 for dry) X - — N
C. = temperature factor c =1t(FelF) [C+Fe /R 8 FelF
Cr = size factor P 2c & 2 | C

Cp = column stability factor off chadr equation:
¢ = 0.9 for gluelam and 0.8 for sawed lumber
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For preliminary column design:

Fc‘ = I:c*C:p = (FCCD )Cp

Procedure for Analysis

1. Calculate lJ/dmin (KL/d for each axis and chose largest)
2. Obt aé n FO
computer =% with Ej;, = B (G (GU G Q)

d
where E,_,, the modulus of elasticity fastability
K.E
()
ComputeF, @F.C, with Cp = 1, normal, G =1.25 for 7 day rogfetc...
CalculateF . /F, and get Gfrom table or calculation
CalculateFj=F,C,
Compute Rliowable= Fic@ or alternativelycomputefaca= P/A

(or byoutdatedtext F . = with K =0.3 for sawn, = 0.418 for gllam)

N o g M w

Is the design satisfactory?
IS P¢ Paiowanie? Y Yes, itis; no, it is no good

or Isfacuai® F @Y yes, itis; no, it is no good

Procedure fobesign

1. Guess a size by picking a section
2. Calculate l/dmin (KL/d for each axis and choose largest)
3. Obt ad n FO

computchE:% With Ej,, = E,,(G (GG Q)
d

where E,_,, the modulus of elasticity fastability

KeE .
(or byoutdatedtext F . = (|;E)2 with K =0.3 for sawn, = 0.418 for gllam)
7d
ComputeF, @F.C, with Cpo = 1, normal, G =1.25 for 7 day roof...
CalculateF . /F, and get Gfromtable or calculation
CalculateFj=F,C,
Compute Riowabie= Fic@ or alternativelycomputefactua= P/A

© N o 0 &

Is the design satisfactory?
Is P¢ Paowanie? Y Yes, it is; no, pick a bigger section and go back to step 2.

orIsfacuai® F @Y yes, it is; no, pick a bigger section and go back to step 2.
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Trusses

Timber trusses are commonly manufactured with continuous top or bottom chords, but the
members are still design as compression and tension members (without the effect of bending.)

Stud Walls

Stud wall construction is often usedlight frame constructiomogether with joist and rafters.

Studs are typically-2. nominal thickness and must be braced in the weak axis. Most wall
coverings provide this function. Stud spacing is determinetidwtdth of the panel material,

and is usually 16 in. The lumber grade can be relatively low. The walls must be designed for a
combination of wind load and bending, which means bealmn analysis.

Columns with Bending (Beat@olumns)

N 2

. . . . ?fc ? 1:b><
The modification factors are included in the formg 0 M z¢ 10
where: € u Fbixgl' %{:Exg

f
1- — = magpnification factor accounting forP

CEx
Fj, = allowable bending stress

f,, = working stress from bending aboukaxis

In order todesignan adequate section for allowable stress, we have to start somewhere:

1. Make assumptions about the limiting stress from:
- buckling
- axial stress
- combined stress

2. See if we can find values faror A or S (=1/Gnax)
3. Pick a trial section based on if we thidlkor A is going to govern the section size.

4. Analyze the stresses and compare to allowable using the allowable stress method or
interaction formula for eccentr@mlumns.

5. Did the section pass the stress test?
- If not, do youincreased or A or S?
- If so, is the difference really big so that you codétreasel or A or S to make it
more efficient (economical)?

6. Change the section choice and go back to steRdpeat until the section meets the
stress criteria.
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Laminated Arches

The radius of curvatur®, is limited because of residual bending stresses between lams of
thicknesg to 100t for Southern pine and hardwoods and 250t for softwoods.

The allowable bending stress for combined stressggasF (C-C.) WIIHWHHIIHW
04 2
where C, =1- 20064 8
gr -
and r is the radius to the inside of the lamination. / R
Cnte”a fOI‘ DeS|gn Of ConneCtlonS Fig. 24.6 Circular arch moment analysis

Connections for wood are typically mechanical fasteners. Shear plates and split ring connectors
are common in trusses. Botismetal bear on holes in woodydanailsrely on shear resistance
transverse and parallel to the nail shaftimber rivets withsteel side plates are allowed with

glue laminated timber.

Connections must be able to transfer any axial force, shear, or moment from member to member
or from beam to column.

Bolted Joints

Stress must be evaluated in the member being connected uslogdheeing transferred and the
reduced cross section area calhed area. Bolt capacities are usually provided in tables and take

into account the allowable shearing stress across the diamesergtmanddouble shegrand the
allowable bearingtress of the connected material based on the direction of the load with respect to
the grain. Problems, such as ripping of the bolt hole at the end of the member, are avoided by
following code guidelines on minimum edge distances and spacimgtypica form for allowable

stress design makes certain the load to be transferred is less than the capacity, for ex.:

F¢n 3Z  whereZis the capacity per nail or bolt

Nailed Joints

Because nails rely on shear resistance, a common problem when nailing is splitting of the wood
at the end of the member, which is a shear failure. Tables list the shear force capacity per unit
length of embedment peail. Jointed members used for beams will have shear stress across the
connector, and the pitch spacipggcan be determined from VQ. rnectedrea -

the shear stress equation when the capdgitig, known: NFeonnector” I—q)
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Example * (pg 410)
8.15 Design a Southern Pine No. 1 beam to carry the
loads shown (roof beam, no plaster). Assume the beam is
supported at each end by an eight inch block wall.

F, = 1,550 psi; F, = 110 psi; E = 1.6 X 10° psi

Fe = 440 psi g= 36.3 Ib/ff

Roofing
and sheathing

Bearing area
8"x5.5"=44 in2

CMU block
wall
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Example 1 ¢ontinued
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Example 2 (pg 408

8.14 Using DFL No. 1, design the simply supported floor beam shown to meet "Ai= 1,500
bending, shear, and deflection criterf, = 1300 psi; F, = 85psi; E = 1.6 x 16 psi; [ o9ft
g = 35 Ib/ft3, wpL = 10010/ | @ =100 Ibjg
LRI
LUTION: A
SOLUTIO Ta B

{ L =20 |

Ordinarily, flomistare closely spaced togethbich allows for the use of the repetitive
use factof;. Floor joist also will not have very large uniformly distributed loads because 17,325 Wt
the spacing is typically 2 feet apart or less. We will assume bis heian But it
does have live load from occupdmdly is considered ngretathe load @tiorfactor
Co, isl. The other conditions (like temperature and moisture) must be assumed to be'
normal (and have values of 1.0). The allowable stresses can be determined from:

2,675
Fb=CoFo=(10)(1300) = 130851  Fu=CoR =(10)89 =85 psi n\m b
1 2

Mz’

Bending: Shear: \l
17,328 " 12 vV _3(2,82% R
Sreq'd 2 M :—(A) 159.9i° Aeq'd 2 E :és—) 4’-9.8[12 1,025 b
FJ 1300psi W 2(8psi) & 2,825 b
Try @x M. This satisfies both requirements with the least amouf@ed tdred 12.) 1 2

(A=74.25r2, S=167.1r8, 1x=11270.1¥)
Ib, 2
3_5 /ﬁ3 (74.25% )
@204y

Because the maximum moment from the additional distribubéat kbadsame location as the maximum moment from the
diagram, weave to findsMat 11 feet from the end in ordeldtthem:

18.08%, (11t )(20 1t
M agusiea = 17,328 + Vi ( > X ) 48,218%™ and S,

- b
Weert vt = 18084 whichis additionalead load!

, 18,2188 " (124 )
1300psi

468.2iA

The same holds true for the contribution to the shear:

18.08% (20t ) , 3(3005.%0 )
2 2(85psi)

Check that the section chosen satisfies the new required section modulus and area:
IS Sthat 1 hav8 Sthat heed Is167.1rf2 168.4re? Ng NOTOK.

IS Athat 1 havé Athat heed Is74.25rf2 53.04r2? Yes OK.

V =2,8248b 53.04irf

adjusted —

8,005 and Ayq

Because thaection that | have is not adequate, | need to choose one that is. Thasgeiddlavwemht that must be
determined and included in the maximum moment (with the initial maximum). . [l Aviakeigfer as well, and
the new section properties must be evaluated with respect to these new values.

Try a88x M. Thisatisfies both requirements with the least amountfof 204225P, S=2278ir8, Ix= 1537.7r7).
Ib 2
3_5%@ (101.28° )

- b
Mo = 8 = oy 25 which imoreaddiionatead load!
. 24.6Y T)(20 1t ) _ 18,502 "
Mo gusiea=17,328" " + il 5 48,5427™ and $,,2 &STOpsi(%) 471.2iA

The same holds trughiercontribution to the shear:
24.65, (20ft
+—/f; (208t ) 2 330710 54.2irt

2(85psi)

Vadjusted =2,829b 3,07b and A*eq‘d
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Example 2continued)

Check that the section chosen satisfies the new required section modulus and area:

IS Sthat 1 hav8 Sthat heed 1s227.8m2 171.2r? YesOK.
IS Athat 1 hav8 Athat need 1Is101.2512 54.2irt? Yes OK.
Deflection:

The total deflection due to dead and live loads must not exceed a limit specified by the building code dgldepted (for example
International Building odeescommended by construction mdfaradoor beanthe usual limits are L/36d/é&load
onlyand L/240 fbve and dead load
20ft (127 20ft (127

Dy L-timit :% 6.67n Diotatlimit :%A) E
Superpositionif@pmbining or superimposinggveral load conditions can be performack buist be takehat the
deflections calculated for the separate cases to obtain thenoshmdeflections at the same locatiaorder to be
added together. In this case, the uniform dilstaithuteckimum is at the center, while the concentrated load maximum is not.
When you candt determine the actual | ocatiisaithe you wi ||
center with the combined loadings (see plot Wh@ektdéagrams).

On

concentrated load (live loéal)s the distance from the supports to freevidae I9ft

D, (when x<3 —GPEbX(F g % — 1500b(9t)(0ft ) S(zo > (9 #* (10fP)12/4 Y 0.178n

[ 6(1.6x16 psi)(1537.1* (20
distributed load (dead:load

Swi*  5(100+ 24.6 )(20t 9 (124 9

D, (at cente) = 0482in
mex{ ) 384EI  384(1.6¢16 psi )(1537.i1" )
distributed lodd/€load:
4 5(@100v; )(20ft ¥ (12
D, .«(at cente) _ 5wl > /ﬁ X . I A 34 0446ir
384El 384(1.6¢16 psi )1537.iK" )

IS Diive that 1 ha® Diivelimif? Is (0.173 in + 0.146 in) =0rB18.67in? Yes, OK.
IS Drota that | ha'® Drotalimit? Is (0.178 + 0.46in+ 0.182 )r= 0501in¢ 1.0in? Yes, OK.

USE a8x 14
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Example3 (pg 481) %ﬂé SoTHEmN
9.14 An 18-foot-tall 6 X 8 Southern Pine column sup- ‘t\
ports a roof load (dead load plus a seven-day live load) =9|

equal to 16 k. The weak axis of buckling is braced at a 3
point nine feet, six inches from the bottom support. :
Determine the adequacy of the column. R
(A = 41.25in% F. = 975 psi; E = 1.6 X 106 psi) Enin = 580 x 16 psi ' X R

x> $4S
SOUTHERN PINE

|

(1

1 {| =i

\ 3|

; “‘f;! \ =

! N |
Y

///:;,///,:/‘/:{; 7% Z v‘,« /:

293



ARCH 331 Note Set 15.1 F2017abn

Example 4 (pg 484

9.16 A 22-foot-tall glu-lam column is required to support
a roof load (including snow) of 40 k. Assuming 8%" in one
dimension (to match the beam width above), determine
the minimum column size if the top and bottom are pin
supported. (F. = 1,650 psi, E = 1.8 X 10%psi)

Emin= 915 x 18 psi

Select from the following sizes:
8" x 9" ( A = 7875 in.z) *Also verify with allowable load tables
83" x 105" (A = 91.88in.?)
83" X 12" (A = 105.0in.2)

Table 13  Allowable Column Loads-Glu-Lams. (Continued)

Eff. 8.75 X9" 8.75 x10.5"
Col Len FcelFc' Cp Fc Pa (k) Pa (k)
(ft.) l/ld | (ld)sq| Fce | Norm | Snow | Norm | Snow | Norm | Snow | Norm | Snow | Norm | Snow

20 27.4 7523 | 889 | 054 | 047 | 4923 | 4362 | 812 828 64.0 | 65.2 74.6 76.1
21 28.8 8294 | 806 | 049 | 0.42 | .4526 | .3943 | 747 748 58.8 | 589 68.6 68.8
22 30.2 9103 | 735| 045 | 039 | 4197 | 3685 | 693 699 545 | 55.1 63.6 64.3
23 31.5 995.0 | 672 | 041 | 035 | .3858 | .3333 | 637 633 50.1 | 49.8 58.5 58.1
24 329 | 10834 | 617 | 0.37 | 033 | .3510 | .3155 | 579 599 456 | 47.2 53.2 55.0
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F2017abn

EXAMPLE 7.16 Combined Bending and Compression in a Stud Wall

Check the 2 X 6 stud in the first-floor bearing wall in the building shown in Fig. 7.20a. { v JOISTS @ 24%.c.

Consider the given vertical loads and lateral forces. Lumber is No. 2 DF-L. MC = 19 GIRDER

percent and normal temperatures apply. Allowable stresses are to be in accordance . 2x6 STUDS @ lb"o.c.

with the NDS. Fig 2152 psi ¢ 1 3 5 Onin=(680ix E(si

COLUMN CAPACITY:

Sheathing provides lateral support about the weak axis of the stud. Therefore, check

column buckling about the x axis only (L = 10.5 ft and d, = 5.5 in.):

(g) =0 because of sheathing
y

L\ _ (L) _105ft x 12in/ft _
(E)m B (d), 5.5 in. =229

Edin = Emin(Gu)(G)(G)(G) =580,000 ps
For visually graded sawn lumber:
K,;=03
c=038
0.822E,, 0.822(580,000
= 5”'2” = ( . L 909 ps
(1,/d) (22.9
F*=F(C, Co=1.6from wind loac

cE

= 1350(1.6) = 2376 psi
F 909
€-——=-0383 C-=0.35
F. 2376

F. = F(Cp(Cp) = 2376(0.35) =832 psi

Load Case 2: Gravity Loads + Lateral Forces

BENDING:
Wind governs over seismic. Force to one stud:
Wind = 27.8 psf }

P2 1ain
w = 27.8 psf X 10/ ft = 37.0 1b/ft

2 2
M= wL? = 87.0010.61 = 510 ft-lIb = 6115 in.-1b

8 8
M 6115 . , .
fb—E—m—BDQ ps1 Fb 22152})51
P 378 .
D+W: f,=7 =g~ 46psi

COMBINED STRESS:

The simplified interaction formula from Example 7.13 (Sec. 7.12) applies:

EY o he
(F;) TFL - fFg - 0

Fp =F,=915psii

[ c.

295

(LENGTH = 10.5")
—_—
A=8.25irf
S’ =7.56irF

P =378 LB (D only)

— Y —

~—— w =37.0L8/FT (W/nD)

In —
8
—]
—'L—l{\_‘—-
D+ W

In this load combination, D produces the axial
stress f, and W results in the bending stress f;,.

B ()i
F. 1= fi/Fep | Fi.

2
(ﬂ\ . (—ml—) 809 4 39¢ 10

832 |1 - 46/915 ) 2152

2 X6 No.2 DF-L exterior bearing wall OK
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Example6

Example 2. The truss heel joint shown in Figure 7.5 is made with 2.
nominal thickness lumber and gusset plates of '4-in.-thick plywood
Nails are 6d common wire with the nail layout shown occurring in both
sides of the joint. Find the tension load capacity for the bottom chord
member (load 3 in the figure).

Example7

A nominal 4 x 6 in. redwood beam is to be supported by
two 2 X 6 in. members acting as a spaced column. The
minimum spacing and edge distances for the %2 inch bolt~
are shown. How many ¥z in. boltsll be required to

safely carry a load of I® Ib? Use the chart provided. ¢

1,500 pounds

minimum 1% times —

bolt diameter N —
minimum row
spacing 5 times - - U

L——4 X 6

bolt diameter
— — —
minimum 4 times

bolt diameter

72X6

7

-
4
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