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Wood Columns

Failure Modes

» Euler Equation

End Conditions and Lateral Bracing
Analysis of Wood Columns

Design of Wood Columns
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Failure Modes

FLEXURE AXIAL
Strength
Mc 140, P
h=— Sfo=7 fo=~
1 1b A
Stability
CL:1+(F,,E/F;) ) \/{“(F“/F‘:)T_ Fe/F: CP:1+(FcE/F:) _\/[u(pﬁ/ﬁ*)r_ e
1.9 1.9 0.95 2c 2c c
Serviceability
Deflection Bearing (crushing limit)
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Leonhard Euler (1707 — 1783)

Euler Buckling (elastic buckling)

I
F@IFCC— 2 2 r = B —
P = n“AE _ m°lIE A
o (KL)?
— A2
Sceppamicas L o I'=Ar
1

— A =Cross sectional area (in?)
—  E = Modulus of elasticity of the material (Ib/in2) portrait by Emanuel Handmann,1753
— K= Stiffness (curvature mode) factor

— L = Column length between pinned ends (in.)

— r=radius of gyration (in.)
s
SMESS  p2F 0.822 E'_.
for = Fep = 2
2
S (@)
T Rectluge d ¥
N 3‘_ - Luln*r
i~ /r .{ S& wises
— 4
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Failure Mode - Strength
Short Columns — fail by crushing Fo_l_

P
f=Lepm y=—

R k. CRbi

—  f, = Actual compressive stress FL e ” qRAw\l |
— A= Cross-sectional area of column (in?)

— P =Load on the column

—  F. = Allowable compressive stress per codes

COMPRESS ol

—
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Failure Modes — Stability

Long Columns — fail by buckling

Traditional Euler

for =

m2E

()

-

—  E = Modulus of elasticity of the
column material (psi)
— K= Stiffness (curvature mode) factor

NDS Equation

_ 0.822E,,

(@)

FCE

—  E’'min = reduced E modulus (psi)
— le=Kel, (inches)

— L =Column length between ends — d(inches)
(inches) - 0.822=7n%/12
—  r=radius of gyration = VI/A (inches) :
r=d/V12
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y-
Slenderness Ratio le/d
Slenderness Ratios: WEEHK
The larger ratio will govern. 4
Try to balance for efficiency.
Slenderness Limited to < 50 d=35
b=1.5
Y
X~ -
= o
YL,
X~ ¥ Y- Y °
. 8/
Ke= 1.0 Ke= l.0 . "\/ <~
o x 1.0 96) fe - 1oy 4 et
: -4
,‘pc-jé__z.z‘{ :.Ei._.ié-:é;} _‘!3:_3’_2_ 4
g 35 = Ls = U
4 N
]
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End Support Conditions

K. is a constant based on the end conditions

{ is the actual length

l. is the effective length (curved part)

lo - Kyl

use these w—)
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Table G1 Buckling Length Coefficients, K,
Wooty
1 +
‘ bob| ot
P 7]
! \ / :
! | \ /
| / \ (] |
Buckling modes \ . ; ! |
1 | ’
!
) i ! !
\ ,’ /
/ /
) ] ‘
{ 4
Theoretical K, value 05 0.7 1.0 10 20 2.0
Recommended design Ke
when ideal conditions 065 | o080 | 12 210 | 24
approximated —
Y Rotation fixed, translation fixed
End condition code ? Rotation free, translation fixed
| Rotation fixed, translation free
Q? Rotation free, translation free
Structures ||
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Allowable Flexure Stress F_’

FC from tables determined by species and grade

F. = F, (adjustment factors)

F.

> f,

Actual Flexure Stress f,

f.=P/IA

p——

Table 4A Base Design Values for Visually Graded Dimension Lumber (2"-4" thick)*

(Cont.) (All species except Southern Pine — see Table 4B) (Tabulated design values are for normal load
duration and dry service conditions, See NDS 43 fora comprehensive description of design value
adjustment factors.)

USE WITH TABLE 4A ADJUSTMENT FACTORS
Design values in pounds per square inch {psi) H
Tension Shear Compression /Compressioﬁ Modulus
paraliel parallel perpendiculal parallel of Grading
Species and Size Bending to grain to grain to grain to grain Elasticity Rules
commercial grade classification Fy Fy v Fer F. E Agency
| — —
A - O BA A -
Select Structural 1250 1,200,000
No.1 775 1,100,000
No.2 2" & wider 575 1,100,000
No.3 900,000 NELMA
Stud -- -1, 900,000 NSLB
: 1000000
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Adjustment Factors

Table 4.3.1 Applicability of Adjustment Factors for Sawn Lumber
ASD LRFD
ASD and LRFD
only only
g
i N 5| 5| s 2| s
s | = | 5| 5| 8| 8| 2| 2| 2| £ 5| & g &
g | & sl = 2| 5| 5 E| 5| &€ & S 2 2
El =) <¢| & IR =
™ -~ m
Fb'=Fb x|Cp Cu G C C Cu G G - - - 254085 A
F:. =F; x|Cp Cm G - CG - G - - - - 270 0.80 A
F, =F, x|Cpb Cu C - - - G- - - - 2880.75 A
F. =F. sl o 6 - G ox G ><- - 240090
Foo =Fa x| Cy C - = - G - s - G 167090 -
E=E X = CM C't = = = Ci = = & = = = =
Emin =FEmin x| - Cum G - - - G- - Cr - 176085 -
University of Michigan, TCAUP Structures Il Slide 9 of 31

Allowable Flexure Stress F.’

F. from tables determined by species and grade

Fo=F.(CoCuCiCeCiCp)

Adjustment factors for compression:
Cp Load Duration Factor
C; Temperature Factor

Table 2.3.3 Temperature Factor, C:
Reference Design In-Service C,
Values cC Moisture
(<] Conditions’ T<100°F 100°F<T<125°F  125°F<T<150°F
P
Fr. E-(Emin ) Wet or Dry 1.0 0.9 0.9
e Dry 1.0 0.8 0.7
Fo Fo. Fe and Fou Wet 1.0 0.7 03
1. Wet and dry service conditions for sawn lumber, structural glued 1 d timber, prefabricated wood I-joists, 1

d timber are

composite lumber, wood 1 panels and ci

fiedin4.14,5.14,7.14,814,933, and

10.1.5 respectively.

University of Michigan, TCAUP
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Table 2.3.2 Frequently Used Load
Duration Factors, C ! +

Load Duration (O Typical Design Loads
Permanent 0.9 Dead Load
Ten years 1.0 Occupancy Live Load
Two months 1.15 Snow Load
Seven days 1.25 Construction Load
Ten minutes 1.6 Wind/Earthquake Load
Impact? 2.0 Impact Load
(1) Actual stress due
to (DL) <(0.9) (Design value)
(2) Actual stress due
to (DL+LL) < (1.0) (Design value)
(3) Actual stress due
to (DL+WL) < (1.6) (Design value)

(4) Actual stress due
to (DL+LL+SL)
(5) Actual stress due
to (DL+LL+WL)
(6) Actual stress due
to (DL+SL+WL)
(7) Actual stress due

to (DL4+LL+SL+WL)

< (1.15) (Design value)
< (1.6) (Design value)
< (1.6) (Design value)

<(1.6) (Design value)
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Allowable Flexure Stress F_’
(For Dimensioned Lumber)

F. from tables determined by species and grade

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:

c
F
F.’=F,(CpCyCiCrC Cp) Wet Service Factors, Cy, \
F, F F, F.. F. EandE[,
Adjustment factors for compression: 0.85* 1.0 0.97 0.67 | 0.8 0.9
C,, Moisture Factor * when (F))(Cp) < 1,150 psi, Cy = 1.0 —
CF Size Factor ** when (F.)(Cy) < 750 psi, Cy=1.0
Size Factors, G
F, F F,
Thickness (breadth) =
Grades Width (depth) 2" & 3" 4"
2",3", &4" 1.5 155 1.5 1.15
Select 5¢ 1.4 1.4 1.4 1.1
Structural, 6" 1.3 1.3 1.3 1%l
No.l & Btr, 8" 1.2 1.3 1.2 1.05
No.1, No.2, 10" 1.1 1.2 1.1 1.0
No.3 12} 1.0 1.1 1.0 1.0
14" & wider 0.9 1.0 0.9 0.9
2", 3", &4" 1.1 i1l 1.1 1.05
Stud 5" & 6" 1.0 1.0 1.0 1.0
8" & wider Use No.3 Grade tabulated design values and size facfors
Construction, ENIENS AT 1.0 1.0 1.0 1.0
Standard
Utility 4" 1.0 1.0 1.0 1.0
2" & 3" 0.4 —— 0.4 0.6
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Allowable Flexure Stress F.’
(For Timbers)

F. from tables determined by species and grade
Fo=F.(CoCuCiCrCiCp)

Adjustment factors for compression:
C,, Moisture Factor
Ce Size Factor

Size Factor, Cy

When \‘i.\llﬁ_\' graded timbers are subjected to loads
applied to the narrow face, tabulated design values shall
be multiplied by the following size factors:

Size Factors, Cy

Wet Service Factor, Cy;

When timbers are used where moisture content will
exceed 19% for an extended time period, design values
shall be multiplied by the appropriate wet service factors
from the following table (for Southern Pine and Mixed
Southern Pine, use tabulated design values without further

Depth F, F, F. adjustment):
d>12" (12/d)r® 1.0 1.0 .
Vet Service Factors, C
d<12" m 1.0 10 Wet Service Factors, Cy,
F, F, F, Fo. F. EandE,,
1.00 1.00 1.00 0.67 0.91 1.00

University of Michigan, TCAUP
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Allowable Flexure Stress F.’

F. from tables determined by species and grade

Fo=F.(Co CyCiCe CiCp)

Adjustment factors for compression :
C, Incising Factor

University of Michigan, TCAUP

Table 4.3.8 Incising Factors, C,

Design Value G

E, Emin 0.95
Fy, Fy, Fe, Fy 0.80
Fo 1.00

Structures ||
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Allowable Flexure Stress F.’

F. from tables determined by species and grade

Fo=F.(CpCuCiCr G Cp)

3.7 Solid Columns

3.7.1 Column Stability Factor, C,

3.7.1.1 When a compression member is supported
throughout its length to prevent lateral displacement in
all directions, Cp = 1.0.

3.7.1.2 The effective column length, €., for a solid
column shall be determined in accordance with princi-
ples of engineering mechanics. One method for deter-
mining effective column length, when end-fixity condi-
tions are known, is to multiply actual column length by
the appropriate effective length factor specified in Ap-
pendix G, €. = (K)(€).

3.7.1.3 For solid columns with rectangular cross
section, the slenderness ratio, €./d, shall be taken as the
larger of the ratios €.,/d; or €.,/d, (see Figure 3F) where
each ratio has been adjusted by the appropriate buck-
ling length coefficient, K., from Appendix G.

3.7.1.4 The slenderness ratio for solid columns,

¢/d, shall not exceed|50, except that during construc-

tion £./d shall not exceed 75.
3.7.1.5 The column stability factor shall be calcu-
lated as follows:

University of Michigan, TCAUP

,,Btu(ga') _\/{h(g%/ﬁ)]z_@,:; G

where:

Cc

F. = reference compression design value paral-
lel to grain multiplied by all applicable ad-
justment factors except C, (see 2.3), psi

0822,
F.=—9€e bmin.
Eoice e (¢./d)’

¢ = 0.8 for sawn lumber

¢ = 0.85 for round timber poles and piles

¢ = 0.9 for structural glued laminated timber or

structural composite lumber

Structures ||
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& Cp estimate chart
11
. '&*
09 ‘\

q
0.8 \
0.7 \
Cp | N
P 05 N
04 L
A
0.3 o
]
027 ety
"1&.__.
0.1
0 4
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56

LESS &— {/d T( >
SULIOLE, RL
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Analysis of Wood Columns

Data: @P

. Column — size, length

. Support conditions %
. Material properties — F, E

*  Load

Required: <

. Pass/Fail or margin of safety

1. Calculate slenderness ratio I./d —%

largest ratio governs. Must be < 50

2. Find adjustment factors
Cp Cy C,Ce C

3. Calculate@

4. Determine F’c by multiplying the tabulated Fc
by all the above factors ACTusC

Calculate the actual stress: fc = P/A
6. Compare Allowable and Actual stress.
F'c > fc passes

o

University of Michigan, TCAUP Structures || Slide 16 of 31




. )
Analysis Example: F— —
9 < 7 9
: : \\ // ;:'
Data: section 4x8 (nominal) ) N | J
== 2 —QF 9
Doudl - S of %
M.C. 15% ® COLURN S| u
P = 7000 LBS (Snow Load) © y
— = S —ARI—- 1—%3
. . o=l 4 2 I
Find: Pass/Fail X 7 Se S
i > hv
WALL ELEVATION
From NDS Supplement Table 4A
FC = 1§._0-Q pSI Size Factors, Cy
Emin = 620000 psi F.
/'
C_:D = 1 1 5 (SnOW) Grades Width (depth) —
Cq=1.0 s 1.15
Select 5" 1.1
%1 0 Structural, 6" 1.1
Cr=1.05 (4x8) No.l & Btr, €D [105 \
= No.1, No.2, 10" 0
’G'/ 1.0 No.3 12" 1.0
Cp=7? 14" & wider 0.9
= NGNS 1.05
Stud 5"&6" 1.0
8" & wider
Construction, 25 05 & 4% 1.0
Standard
Utility 4" 1.0
2" & 3" 0.6
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Allowable Flexure Stress F_’ Wet Service Factor; Gy

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:

F. from tables determined by species and grade

Fo=F.(Co CuCiCe Ci Cp )

Wet Service Factors, Cy,

University of Michigan, TCAUP

Structures Il

Adjustment factors for compression: F, F F, Fou F. _EandEn,
Cy Moisture Factor 0.85% 1.0 0.97 0.67 9 . 0.9
CF Size Factor * when (F)(Cy) < 1,150 psi, Cyy = 1.0

** when (F.)(Cy) £ 750 psi, Cy=1.0
Size Factors, Cy
Fy F F,
Thickness (breadth)
Grades Width (depth) 2" & 3" 4" Z - Li
2",3". &4" is 1.5 L5 115
Select 5" 1.4 1.4 1.4 1.1
Structural, 6" 123 1.3 13 1.1
TNo.l}& B, 139 — 1.2 13 1.2 [ 1.05
No.1, No.2, 10" 1.1 1.2 1%l 1.0
No.3 12" 1.0 1.1 1.0 1.0
14" & wider 0.9 1.0 0.9 0.9
NS NG 1.1 1111 1.1 1.05
P 5" &6" 1.0 1.0 1.0 1.0
'8" & wider Use No.3 Grade tabulated design values and size facfors
Construction, 2", 3", & 4" 1.0 1.0 1.0 1.0
Standard
Utility 4" 1.0 1.0 1.0 1.0
28&8E 0.4 - 0.4 0.6
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Analysis Example:

2
S hNY 7 T 3
< ~ pd r~
) SJL2
3 (I B S
N *x
= COLUMN 3 P
) I2e
Calculate Cp R °l <
3‘ -T2z ':—"‘" X ﬁ
& P NQ Q .
- e\ . * s ~Jo=
c _1+(ch FC) ) 1+(FcE‘Fc) ) F./F. (3.7-1) y 2
F 2c 2c c WALL ELEVATION
where:
F. = reference compression design value paral-
lel to grain multiplied by all applicable ad-
justment factors except C, (see 2.3), psi X - X N
¢ _082E, S~ 25" = 300" ,@J 210!z 120"
IS Sa——
(€./d) 300" r2e
Ao /] = v Ly /ey = 57
¢ = 0.8 for sawn lumber A’[' (2L 9/eh 3.3
¢ = 0.85 for round timber poles and piles W B} 34,,7'
¢ = 0.9 for structural glued laminated timber or - P
structural composite lumber A e/of = # ’ I 4 & 2_0,
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Analysis Example:
4 ]
Calculate Cp ¢ 0. 822 Ewm
2..
fee (He/d )
1+(Fe/F)  [[1+(Fe/F)T Fo/F s . o822 (b0 ove)
T 2c "¢ ' - (4,,4)7'
‘here: \
where: . . ' - f,al'?,é \’3’:4
F. = reference compression design value paral- _
lel to grain multiplied by all applicable ad-
justment factors except C, (see 2.3), psi M Ca Cr
¢ _0822E, £ - '5’90("'; los” >
C o (L/d) o {
— (& z 1811.25 sl
¢ = 0.8 for sawn lumber
¢ = 0.85 for round timber poles and piles zq ".). ‘ é
¢ = 0.9 for structural glued laminated timber or fee % T ‘1811 25 - 0'_1._%]'
structural composite lumber r‘ '
¢ -0 &
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Analysis Example:

—_ - —
0.164
Calculate Cp Cp = 1rolod [+0:L6g) —
D) 2(o.8) 8
2 = 71 .
:1+(ch Fc) _‘\/{14&5 F. )} ~ Fe/F (.7-1)
& e ) Co = 01584
where:
F. = reference compression design value paral- (- b Cg C'P
lel to grain multiplied by all applicable ad- \ e | ;05 o, f584
justment factors except C, (see 2.3), psi F c - 16’00 r.<.cla e >
Ly .
- _0822E, = 1869 ps1’ <
(¢,7d) _
¢ = 0.8 for sawn lumber oK
¢ = 0.85 for round timber poles and piles
" " A A—C'rui&L
¢ = 0.9 for structural glued laminated timber or P 71600 - 775.8
structural composite lumber { - T . =~ 135, Psl
T AT s T
Compare Allowable and Actual stress Fa D fe VoK
F'c > fc passes
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Capacity Analysis of Columns

X

o
d

NS
Data: /? <
«  Column - size, length X< Ny
. Support conditions ¢
. Material properties — F,, E N, | ’
Required: 4 =
. Maximum Load Capacity, Pmax /
1. Calculate slenderness ratio I./d
largest ratio governs. Must be < 50
N
2. Find adjustment factors s
Cp,CyC,CcC
3. Calculate Cp Z\
4. Determine F’c by multiplying the tabulated Fc
by all the above factors
5. Set actual stress = allowable, fc = F'c
6. Find the maximum allowable load

Pmax=Fc A

University of Michigan, TCAUP
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Capacity Example

Data:
. 4x10

. Hem — Fir, No2 M.C.=20%
. Wind Load

. L1=8 L2=4 K,=1.0
Required:

. Maximum Load Capacity, Pmax

From NDS Supplement Table 4A
Fc = 1300 psi
Emin = 470000 psi

Cp=1.6 (Table2.3.2.)

Cu.=08 Cy=0.9

C,=1.0

C:=1.0 (chartin Supplement)
C=1.0

Cp=7?

University of Michigan, TCAUP

/
AV

(e 34
) n
Sey = 8'=9% " /@3’4'=_%
fe! i(i =104 {2 : “ié'_- 13. %
d, 7 s dy 3T
L o V7
Z = 13 N {5
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Allowable Flexure Stress F.’

4x10

F. from tables determined by species and grade

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:

Wet Service Factors, Cy,

F.'=F,(CpCyC,Ce C;C
c c( D ¥YM ¥t YF Vi P) F F, F, F, EandE,,
Adjustment factors for compression: 0.85* 10 097 067 § 08 09
CM Moisture Factor * when (F)(Cy) < 1,150 psi, Cyy = 1.0
C. Size Factor ** when (F.)(Cy) < 750 psi, Cy = 1.0
F
Size Factors, Cy
Fh Fl Fc
Thickness (breadth)
Grades Width (depth) 2" & 3" 4"

2", 3", &4" 1.5 1.5 1.5 1.15
Select 5" 1.4 1.4 1.4 1.1
Structural, 6" 1.3 13 13 1.1
No.l & Btr, 8" 1.2 1.3 1.2 1.05
No.1, No.2, 10" 17 12 1.1 1.0
No.3 12" 1.0 1% 1.0 1.0

14" & wider 0.9 1.0 0.9 0.9

2 S Sod s 1.1 Il 1.1 1.05
Stud 3"&6" 1.0 1.0 1.0 1.0

8" & wider Use No.3 Grade tabulated design values and size facfors
Construction, 2", 3", & 4" 1.0 1.0 1.0 1.0
Standard
Utility 4" 1.0 1.0 1.0 1.0

2'&3" 04 — 04 | S —
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Capacity Example

Find Cp

)
_ 0,522 EM‘L

ce

e _’_,_,—_—-———'——”“
AN
_ o.422(4 %0000 (0:1))
- 0.8t ¥eo0 1P )
13+ "

= 1848, F pel

)

Ft = 1300 (1.6 ©.8)

1+(Fe/F)  |[1+(Fe/F)T EL /0
B \Fee/Te - +\Fee/Te ~ Fe/F 3
G, - \M = } PENEEE)

where:

F. = reference compression design value paral-
lel to grain multiplied by all applicable ad-
justment factors except C, (see 2.3), psi

_ 0.822 E,’
cE ((p/d)2
¢ = 0.8 for sawn lumber
¢ = 0.85 for round timber poles and piles

¢ = 0.9 for structural glued laminated timber or
structural composite lumber

216G . s | |
Find the maximum load, Pmax
ey, B2 £ - 1300 (16 08 eTel)
' %
Cf’ = 0.726! FM‘»= F£A=,203(32-353737N§-
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Stud Wall Example
Data:
. %6 ,_250RF )
. S-P-F, Stud M.C.=12% ¥ Ao’
. D+L Load = 2500 PLF Y
. Braced as shown K,=1.0 !bf{‘;‘,f‘c'
Required: ’
. 0.C. spacing DEACING
'py 401/
ELEVATION 17"

From NDS Supplement Table 4A .. soLID

Fc = 725 psi i . LK 5%Y/)/] recrancurae

Emin = 440000 psi PLAN /| SEcTion

Cp=1.0(LL)

Cu.=10 Cyue=1.0

C,=10

Ce = 1.0 (stud)

C,=1.0

Cp=7?
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Stud Wall Example

STDD MLL‘ T . 500 PLF . Top feaTe
—
5 ‘ PRACED
S-P-F STop GRA%G. < ‘8 — ‘~ & s
e e =2
gm:.‘ = HYo, 000 psi g “9 >

C—p‘l CM?I Cf" 1O .

X~ XA -

D

_n - 40"
/&x = |24.5 \ &7

nas gt - ger
,%[ _4s 926 Ak ~.

4
55

Le
C oRTROLLIPC /A - Z(o?

] 4’;{‘_ Fiup SfACING

- Sl

‘
4
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Stud Wall Example
d X~ % L4 \
L = 124.5" \ s ff j: = :[40
' [24. = — . E
4. 5226 | e rtet
L
ConTROLLIFPG /4 :,?,éf‘z
1 03
£ . o.822 B gf,z_?,(ﬁi:-f/ = 508.6
g e
* 7ZéCl‘|‘l>: 725t
g 2
5086 _ . 162
-
NDS eq.37-1 = Cp = - 551
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Stud Wall Example

Find max allowable stress, F'c Fl e CD’ g.5?>
@

Calculate max load per stud P= Flc, /\ . Hos5.6 ol "3.25"«@1
3345

2500 ff 1L 52 0 0,
. . ¢ 4
Determine max stud spacing 3345 Les/sron Q ) 7 ( Rovmr PowR Y
It .0k
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Stud Wall Example
STuD

Check bearing on sill plate K

4

3/"”CKU$H 7 ‘I_Sl tL

- Cxys° ;L_ 3/,(,
'J’b-i'g/a |‘

3.10.4 Bearing Area Factor, C;,
Equation 3.10-2 gives the following bearing area

Reference compression design values perpendicular factors, Cy. for the indicated bearing length on such
to grain, F.,. apply to bearings of any length at the ends small areas as plates and washers:
of a member. and to all bearings 6" or more in length at
any other location. For bearings less than 6" in length Table 3.10.4 Bearing Area Factors, Cs

and not nearer than 3" to the end of a member. the ref-
erence compression design value perpendicular to
grain, F.,. shall be permitted to be multiplied by the
following bearing area factor, Cy:

o £, +0375

¢ 05" 1" 15" 2" 3" 4"  6"ormore
Ce. 175 138 125 119 1.13° 1.10 1.00

(3.10-2) For round bearing areas such as washers, the bear-
b 2 . .
£ ing length, €, shall be equal to the diameter.

where:

£v = bearing length measured parallel to grain, in.
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Stud Wall Example

Check bearing on sill plate
+ determine Cb
+ calculate F’_
+ calculate f_
+ check stress

University of Michigan, TCAUP

\Lrsm - 3333

2500 1°LF {ﬁ;‘ = 233318

Pl

e BEARIMY, AREZA

t
Few

b: [,S'”
cb=l.zf

F,, =42 pel FlC_L = 425 (1.25) = 931 pal

5333%

F :
fen B © G S04

[, =404 <531=Fcy ok
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