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4.8
Nominal Dressed Area Ix4 _
Size (in. x.in.) (in®) (n°)
a. 2x4 1.5%3.5 5.25 5.359
b. 8x8 75%x 7.5 56.25 2637
c. 4% 10 3.5x925 32.38 230.8
d. ox 16 55x155 85.25 1707
4.10  a. Timbers; 5 in. and thicker, width more than 2 in, > thickness
b. Dimension Lumber; 2 t0 4 in. thick, 2 to 4 in. wide
¢. Dimension Lumber; 2 i0 4 in. thick, 4 in. and widey
d. Dimension Lumber, 2 to 4 in. thick, 5 in. and wider
¢. Timbers; 5 in. and thicker, width not more than 2 in. > thickness
. Dimension Lumber: 2 to 4 in, thick, 2 to 4 in. wide
g. Dimension Lumber; 2 t0 4 in. thick, 2 in. and wider, < 10 f long
4.16  Reference design values for No. 1 DFE-L

Dimension Lumber (NDS Supplement Table 4A)

¢. 4x 16— Dimension Lumber
d. 4 x4 - Dimension Lumber
e. 2x 10 - Dimension Lumber

Fy = 1000 psi
r = 675 psi
7 = 180 pst
Fooo = 625psi
F. = 1500 psi
E = 1,700,000 psi
Emin = 620,000 pSI

Beams and Stringers (NDS Supplement Table 4D)
f. 6x 12—~ Beams & Stringers

h, 10x14-

Beams & Stringers

Fe = 1350 psi
F, = 675 psi
F, = 170 psi
Fooo = 625 psi
F, = 925 psi
E = 1,600,000 psi
Ermin 580,000 psi

Posts and Timbers (NDS Supplement Table 4D)

a. 10 x 10— Posts & Timbers
b. 12 x 14 — Posts & Timbers
g8 6x8—Posts & Timbers

Fy = 1200 psi
F = 825 psi
F, = 170 psi
Fao = 625 psi
F, = 1000 psi
E = 1,600,000 psi
Emin = 580,000 psi
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<~
N - . _ - in. o [
612 £,=60in; "%/, =65<7 £,=206{,=123.61n = s
. I‘Z.Emin . *_ - L—)D =
Ry =it =066 £y = Rt =748 psi; £y =2100psi ) ©
b B 2 o A
| PRI
2 =™ .
F, Fo F,J%‘ £ ~ o I
b+ %h' bt A,; F, ~ 0.98] I AR n
C, = S - - & ™~ !
. 1.9 1.9 0.95 n I ;: q
® OB
c. F, =2100(0.981) = 2061 psi : S g Bog
e. 2061 >1353psi bending ok . A w ; % % o
f. Emion = .58x103(1.5/.85)ﬁ1.02)3;]0. ksi & P ! S
g Emim= 1.02x10°(85) = 87x10"ksi D ~ = L
FEEnzl-zEmiI{ﬂ/RB = 11.19 ksi M =i S o g <
Fon=2.91 ksi e A48T g s
Cr =983 w S 8w lendsg
oy g ERR I N ¢
S al @ I I
. SR By JFa N
« N D N [= T
14.76 gf’*‘ﬁuo?%ﬁg%i
6.27 Wy =15(2) == |=316plf  (See solution to 6.25) A v S e
? 14 oy T T )
> 4=
SRR S S NS
w, = 50(2) =100 plf
) ]
a. Assume 2 x 12; Dimension lumber, S=3161in.’} “ “
b. F,=1000psi, F =180 psi e
c. Cp =115 C, =10, C, =1.15 (rep. use) © I
F, =1000(1.15)(1.15) = 1323 psi £ =180(1.15) = 207 psi ? -
5 jol
—wit/ 14°/ _ _ =
d M- A%(B}ﬁ) 4_32241% I Z o |
2 . ) = g
1 =A—4r-(12) _322412) =1224psi <1323 psi ok oyl 2
S 31.6 S "a ¥ o
p=why <BL6A9/ oo, o D
Ty o
V 2 . . o -
£ =3—:§'-—9~1-~382p51<207p51 T ST ey
24 216875 ~ n fl“l’ &
€. F,=1.0K, =2.54 ksi, F, = 180K, =518 ksi g T
f F,, =2.54(1.15)(.85)(.8) = 1.99ks;i T L
. - _ . » w [‘-: -
F, = 518(.75)(.8) = .311 ksi ~ § V)
. ) r_:a" e o
g Mu=TFpS=629kin N o &
Vo=(2/3)F A =350k AR W
b we= 1.2(31.6)+1.6(100) = 197.9 pif s > ~
M, = w,L%8 = 58.2 k-in o L=
Vo =wl/2 =139k SN s g
&, o g
B (‘\]
62.9>582k-in  bending ok g 8§ 7o
350>139k shear ok = ? S
i
[Note: no details given for notch, but should be checked in final design check. w' RS 0
Also, horizontal plane method is conservative for shear.] - =)
™
=]

0.04 1,

d.
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6.38

F=F;=2000psi (bal. layup); F,_ =210 psi; £_=1.5x10%psi;
L, = 1.2x10°psi
a. W, =(16psi)(24") = 384plf ; W, = (20 psf)(24') = 480 pif ; W, = 864 plf

Optimum Cantilever: L,=0172-L =688 f1
From structural analysis: V,,, =2025k; M, =M =185k ft

m

Assume slng.s; 4=146.11m7 S=6938in° 7=9886.6in"

Hof 1930 Ho
C, =125 C,= [3—1 [EJ (@] - 0876
r) (a) \d

lateral stability: assume lateral support at column. £, = 6.88 ft

¢ £ -d
M .99<7; [, =1544in; R, = |- =12.94
d ‘ b

‘ 6 1.2 Ey .
E, . = -62x107 psi; F xTz 4443 psi;

B

F = (2000)(1.25) = 2500 psi

F. F PR
1+ U/ I+ V V
Fy,:nw; C, = Fon Lo | _ /e 046

Fy U019 1.9 0.95

Use Cp, not Cg,
F, =2500(0.876) = 2191psi
i =—A§m 2055psi<2191psi ok
F. =F_-C,=237psi
3V
= — =208 psi«< 237 psi ok
=37 P p

5%}(28.5 20F — 1.5E BRalanced DF glulam (Member Ap)

 1.=0.2L = 8 [t (optimum L. changes when unbal. loading is considered)

Suspended load: Ly = L—Le=321t; A, =32x24 = 768ft" > 600
L, =20RR, =2000.6)1.0)=12psf; W, = 12(24) = 288 plf
Wy, =672 pif ; with reduced L, , must check unbal. load from analysis:

[. Fult D+ L,on all spans:
v, =1613k; M =86k-ft; M_ =107.6k - ft

2. L, on left span only:
Vo o=119%; M

max

©-1054k-ft; M, =618k ft

3. L,onright span only:
v o=16.12k; M}, =86k -ft; M_ =108k ft

max

Design for ¥, =16.13k, M}, =1054k-ft; M_ =108k ft

1003/006
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F:=F, =2000psi (bal layup), F.x= 190 psi; E, =1.5x10°psi;
E, =12x10%psi

Assume same size as “a”, 5—;— X285, Cpy=02876

£, =14ft (critical distance from column to inflection pt, load case 3)

¢ . 0. d
%:6.2<7 ¢,=187£,=3142in; R, = |-~ =1797
b

1.2-E, .

B = 62x107° psi;  F, “———}E—iﬂ“— 2304 psi; F, =F, -C,=2500psi

1+ £ bE/ o s iy /

= £ Loy 782, use Cp, vs. Cy
1.9

F =2500(0.782) = 1955 psi

M 108

=—=——"=[868ps1 <1955ps1 ok

Jo=g = ozs 1 0O0P P
I =237 psi

iV
£, ——Zw165p51<2%7p81 ok

c. F =F_ =200K,=508ksi(bal layupy F,, =.210K, =.605ksi;

E,=15x10"ksi; £, =.62x103K, =1.09x10 ks
W, = (0160kst)(24") = 384 KkIf ; W, =(020ksf)(24') = 480 kIf;
W, =1.23Kklf
Optimum Cantilever: =0.172-L =688 ft
From structural analysis: ¥V =2883k; M =M_ =16925k it

Assume slxzs 5. A= 146.1in% §=6938in° J=9886.6in."

fi
CU (2]]/0[ )%)(S 125}/0 0876
L d d

[ateral stability: assume lateral support at column. £, = 6.88ft

¢,-d
L=208<7; £,=1544in.; K, = o3 =12.94
Evmmn— 1.09%10° (.85) = .93x10° ksi
1.2F

=T 6,67 kst F,, = 5.08(.85)(.8) = 3.46 ksi
R,

1

bin
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2
1+FV,. 1+FV, Fty*
= Ta T | LT 73

- 1.9 1.9 0.95

Use Oy, not ¢

F,  =3.46(0.876) =3.03 ksi

My=F S =175k-ft > 169.25 k-ft  hending ok
F,. =605(.75)(.8) =.363 ksi

Va=(2/3)F ,2A =3536k >28.83k  shear ok
5—;—};28.5 20F — 1.5E Balanced DI glulam (Member Ap)

d L.=02L =8t (optimum L, changes when unbal. loading is considered)
Suspended load: Lys =L L. =321t 4, =32x24= 768ft7 > 600
L, =20RR, =20(0.6)(1.0)=.012ksl; W, =12(24)= 288kIf
W, =1.2(384)= 46 kIf
W, =.922 kIf ; with reduced L, , must check unbal. load from analysis:
4. Full D+ L, on all spans:
Vi =22.12k; M =118k-ft; M =147.28k-ft
5. L, on left span only:
V. =2027k; M =1432k-ft; M_ _=73.68k-ft
6. L,onright span only:
V.. =2212k; M =33k-ft; M, =147.28k-fi
Design forV, =22.12k, M =14932k ft; M =147.28k-ft

Fl = Fy =2.00K; =5.08ksi(bal. layup); F,_ = 210K, =605 ksi ;

bxn bxn
E, =15x10°ksi; £, ..., =.62x10° K, =1.09x10  ksi

ymina

7

Assume same size as “a”, 5%)&28.5, Cp= 0876

£, =16%r (critical distance from column to inflection pt, load case 3)

/w6747 1, =187, =359.04in.; Rgmﬁsw.m
- b

1.2F .
. =~7€y_;_n__ =2.86ksi; F, =5082(.85)(.8)=23.46ksi
B
2
1+Fb%. mﬂ%‘ Fb%;
= i b | _ .= 0.73, use Cpvs. Cy
19 1.9 0.95

E)X n

=3.46(0.730) = 2.53 ksi
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M,=F, S=146.1 k-ft > 14728 k-ft bending no good

bxn

F = 605(.75)(.8) = 363 ksi

vxn

Va=(2/3)F A =3536k>2213k  shear ok




