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Recitation Guidelines

Homework Problem

No Lab today

e If you received an email last week about recalculating, or didn’t get a
chance to complete it in class, you're welcome to continue working on it

today
e Try to attend all sessions. Unexcused absences will affect your grade

starting from the second missed class.



Analysis Example - HW2

2. Wood Beam Design

Design a 2x dimensioned lumber floor joist to carry the
given dead + live floor load (neglect joist selfweight).
Assume the floor meets conditions of 4.4.1 so CL=1.0.
Also Ct", Cfu," and Ci = 1.0. Find the short term
deflection of your chosen beam under live load only
(100% LL is short term). Compare your LL deflection
with the code limit of L/360.

DATASET: 1 B E3

Wood Species

SPRUCE-
PINE-FIR

Wood Grade No.1/No.2
Span 15 FT
Joist Spacing, o.c. 12 IN
Moisture Content, m.c. 15 %
Floor DL 7 PSF
Floor LL 35 PSF

JOISTS
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Analysis Example - HW2

20 Questions

Question Your Response
Tabulated Allow. Bending Stress, Fb B s
Tabulated Allow. Shear Stress, Fv B Fs
Tabulated Modulus of Elasticity, E B s
Total Applied Floor Load, (DL+LL) I FsF
Load on Joist, w I FLF
Actual Beam Bending Moment, M B r-LB
Actual Maximum Shear Force (at reaction) , V B LGS
Nominal Depth of the Final Joist Used I N
Size Factor, CF

Repetetive Member Factor, Cr

Wet Service Factor for Fb, CM_b

Wet Service Factor for Fv, CM_v

e
1 I
] ]
1 I
]
1 I
Factored Allow. Bending Stress, F'b | | - !

\JOISTS

Factored Allow. Shear Stress, F'v
Actual Bending Stress, fb_actual
Actual Shear Stress, fv_actual
Factored Allow. Modulus of Elasticity, E'
Short Term Deflection for 100% LL
Short Term Deflection Limit for L/360

Deflection Passing: enter "1" for pass or "0" for
fail




Answer HW2

20 Questions

Question Correct Answer
Tabulated Allow. Bending Stress, Fb 875 PSI
Tabulated Allow. Shear Stress, Fv 135 PSI
Tabulated Modulus of Elasticity, E 1400000 PSI
Total Applied Floor Load, (DL+LL) 42 PSF
Load on Joist, w 42 PLF
Actual Beam Bending Moment, M 1181.25 FT-LB
Actual Maximum Shear Force (at reaction) , V 315 LBS
Nominal Depth of the Final Joist Used 8 IN
Size Factor, CF 1.2
Repetetive Member Factor, Cr

Wet Service Factor for Fb, CM_b

Wet Service Factor for Fv, CM_v

Factored Allow. Bending Stress, F'b 1207.5 PSI
Factored Allow. Shear Stress, F'v 135 PSI
Actual Bending Stress, fb_actual 1078.715815 PSI
Actual Shear Stress, fv_actual 43.44827586 PSI
Factored Allow. Modulus of Elasticity, E' 1400000 PSI
Short Term Deflection for 100% LL 0.597810488 IN
Short Term Deflection Limit for L/360 0.5 IN

Deflection Passing: enter "1" for pass or "0" for
fail
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Analysis Example - HW2

Q1-Q3
Table 4A Reference Design Values for Visually Graded Dimension Lumber
(Cont.) (2" - 4" thick)**®
(All species except Southern Pine— see Table 4B) (Tabulated design values are for normal load
duration and dry service conditions. See NDS 4.3 for a comprehensive description of design value
adjustment factors.)

Wood Species SPRUCE- USE WITH TABLE 4A ADJUSTMENT FACTORS
PINE-FIR - - - -
Design values in pounds per square inch (psi)
Wood Grade No.1/No.2 sjsssat e | s Tension [~ Shear | Compression [ Compressi |
grade classification | g\ jing | to grain | tograin | to grain to grain Modulus of Elasticity | Gravity* | Agency
F F Fo Fe E_ | Em G
1 Tabulated Allow. Bending Stress, Fb ; 575 170 320 7,000 7,400,000 | 510,000
500 170 820 825 1,300,000 470,000
2 Tabulated Allow. Shear Stress, Fv = | B i 2 | fes | amam
820 . 067 NELMA

3  Tabulated Modulus of Elasticity, E

037 RIS

Q1 Fb=875 PSI

Q2 Fv=135PSI

Q3 E=1400000

042 NLGA
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An a Iys IS Exa m p I e - HW2 Table 4A Reference Design Values for Visually Graded Dimension Lumber
: (Cont.) (2" - 4" thick)?®
Other WOOd SpeCIeS (Table 4A) (All species except Southern Pine— see Table 4B) (Tabulated design values are for normal load

duration and dry service conditions. See NDS 4.3 for a comprehensive description of design value
adjustment factors.)

USE WITH TABLE 4A ADJUSTMENT FACTORS

Design values in pounds per square inch (psi)
s . d al si Tension Shear Compression | Compression Grading
PECIE.ANG commerca 2. parallel | paraliel | perpendicular [  parallel specific | Rules
grade classification . " 5 2 5 o g
Bending | to grain | to grain to grain to grain Modulus of Elasticity | Gravity* | Agency
Fo Fi K Fo E, E | Ew G
Winter 2026
Home Search files
Modules Q Search files... Search
Assignments Enter at least 2 characters to search
Files
ARCH 324 001 WN 2026 > NDS 2018 0 selected
Announcements %
Discussions —
\ Name » Created Last Modified ¢ Modified By ¢ Size ¢ Status Actions
Grades —
People [] AWC-2018-Manu... @) J;g‘zi' Jan 7,2026 f/f; [
Pages [ = = e e e e e e e e e e e e e e e e e e e e e e e e e e
e D Jan 1, 1.9 .
i I‘—‘ AWC-NDS2018-S.. @  oz¢ Jan 7, 2026 v [ H |
R T |
BigBlueButton N X Jan1 57
L AWC-NDS2018Vi. @ Ho0¢ Jan 7,2026 B [}

Item Banks

Canvas - Files - NDS 2018 - AWC NDS2018 Supplement - Page 33 to 38



Analysis Example - HW2 Total Applied Floor Load, (DL+LL)
Q4-Q7 Load on Joist, w

Actual Beam Bending Moment, M

Given:

DL=7 PSF

LL=35 PSF

Joist spacing,0.c.=12 IN
Span=15 IN

Determine Beam Forces neglect jOiSt Se|fweig ht

by superposition equations

Actual Maximum Shear Force (at reaction) , V

Q4 DL+LL=7+35=42 PSF

1. SIMPLE BEAM—UNIFORMLY DISTRIBUTED LOAD W= ( DL+L L)(O -C. )/1 2=PLF
ol Total Equiv. Uniform Load . . . . . . =wl
RIfITII%IIIIIIIﬁ R=V ... =l"21 5 — 7+35 12/12=42 PLE
t-*—é**é—’ Y =w£%-x) Q5 w ( b|:8pan:']5
ol L ra—-t Q6 M=wl?/8=42x15%/8=1181.25 FT-LB
3 Ame (atcenter) .. .......... =35;’;I
Moment B o cios o sungs o s o seue o =%(1’—2sz+x3) Q7 V=W|/2=42X1 5/2:31 5 LBS
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Analysis Example - HW2
Q8-Q16
Adjustment Factors

Table 4.3.1 — Applicability of Adjustment Factors for Sawn Lumber

ASD and LRFD
Nominal Depth of the Final Joist Used
EIEIE i1l : § Size Factor, CF
§ g il § E % ’;’g Repetetive Member Factor, Cr
| : LRI Wet Service Factor for Fb, CM_b

Wet Service Factor for Fv, CM_v

Factored Allow. Bending Stress, F'b

Factored Allow. Shear Stress, F'v

Actual Bending Stress, fb_actual

Actual Shear Stress, fv_actual

Emin =Emn x|= Cu G - - G!'C - - Cr

1 Where sawn lumber of Beam and Stringer grades is subject to loads causing flatwise bending or buckli of
elasticity (E or Emin) Shall be multiplied by the flat use factor, Cr, specified in Table 4D of the NDS Supplement, otherwise, Cr, = 1.0.



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:

Analysis Example - HW2
Q10-Q12

Repetitive Member Factor, C,

Bending design values, F,, for dimension lumber 2"
to 4" thick shall be multiplied by the repetitive member
factor, C, = 1.15, when such members are used as joists,

Wet Service Factors, Cy
F, F, F, E., F. EandE_,,

CD=1.0

truss chords, rafters, studs, planks, decking, or similar
members which are in contact or spaced not more than 24"
on center, are not less than 3 in number and are joined by

0.85* 1.0 0.97 0.67  0.8%* 0.9

* when (Fp)(Cy) < 1,150 psi, Cy = 1.0
** when (F.)(Cy) £ 750 psi, Cy = 1.0

CF=1.0 (assume)

floor, roof, or other load distributing elements adequate to
support the design load.

Q11 and 12

When m.c.<19% Cm=1.0 CM=1.0 (m.c.=15%)
Flat Use Factor, C,, Q1 0

Bending design values adjusted by size factors are
Cr=1.15(2% lumber

based on edgewise use (load applied to narrow face). When

dimension lumber is used flatwise (load applied to wide Table 2.3.2 Frequently Used Load Duration and o.c.=1 2;;)
face), the bending design value, F,, shall also be permitted Factors, Cp? Al
to be multiplied by the following flat use factors:
; Load Duration Cp Typical Design Loads L ”
: et FaCt_orS’ = Permanent 0.9 Defd Load " When JOISt 0.c. >24
Width Thickness (breadth) Ten years 1.0 Occupancy Live Load Cr=1.0
(depth) 2" &3" 4" Two months 1.15  Snow Load ’
" & 3" 1.0 _ Seven days 1.25  Construction Load
4" 1.1 1.0 Ten minutes 1.6 Wind/Earthquake Load
5" 1.1 1.05 Impact’ 2.0  Impact Load
6" 1.15 1.05
8" 1:15 1.05
107 & vider 12 L1 Load duration is based on the live load (CD = 1.0)
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Size Factor, Cy
Tabulated bending, tension, and compression parallel to grain design values for dimension lumber 2" to 4" thick shall
be multiplied by the following size factors:

Analysis Example - HW2
Q8-Q16

Size Factors, Cy

F, F, F,
Table 1B  Section Properties of Standard Dressed (S4S) Sawn Lumber — ’
ickness (breadth)
X-X AXIS Y-Y AXIS Grades Width (depth) 2"& 3" 4"
Standard Area Moment Moment Approximate weight in pounds per linear foot (lbs/ft) 2" 3" & 4" 15 15 15 1.15
Nominal Dressed of Section of Section of of piece when density of wood equals: Select 5" 14 14 14 1.1
Size Size (S4S) Section |Modulus| Inertia [Modulus| Inertia Structural, 6" 1.3 13 13 1.1
bxd bxd A Sz il S:; l, |25 Ibs/ft’[30 Ibs/ft’| 35 Ibs/ft’| 40 Ibs/ft’| 45 Ibs/ft’| 50 Ibs/ft® No.1 & Bt, 83 12 13 12 1.05
in. x in. in2_ | in> | in* | in® | int Hol.Nez, L = g el 10
Boards' 0 = - 2 ) - =
1x3 3/4 x 2-1/2 1.875 0.781 0977 0.234 0.088 0.326 0.391 0.456 0.521 0.586 0.651 124 3& »Ed;f (l)? :(1) (1)? (1)35
1x4 3/4 x 3-1/2 2625 1.531 2.680 0.328 0.123 0.456 0.547 0.638 0.729 0.820 0.911 Stud 5 &6" 10 10 10 10
1x6 | 3/4x512 | 4125 | 3781 | 1040 | 0516 | 0193 | 0716 | 0.859 | 1.003 | 1.146 | 1.289 | 1432 e NG e vales an Siao Taciors
1x8 | 3/4x714 | 5438 | 6570 | 2382 | 0680 | 0255 | 0944 | 1.133 | 1322 | 1510 | 1.699 | 1.888 R T T i i 5
1x10 3/4 x 9-1/4 6.938 10.70 49 47 0.867 0.325 1.204 1.445 1.686 1.927 2.168 2409 Standard
1x12 | 3/4x11-1/4 | 8438 | 1582 | 8899 | 1055 | 0396 | 1465 | 1758 | 2051 | 2344 | 2637 | 2930 Utility e 10 10 10 10
Di ion L ber (see NDS 4.1.3.2) and Decking (see NDS 4.1.3.5) 2"&3" 04 — 04 0.6
2x3 1-1/2 x 2-1/2 3.750 1.56 1.953 0.938 0.703 0.651 0.781 0.911 1.042 1172 1.302
2x4 1-1/2 x 3-1/2 5.250 3.06 5.359 1.313 0.984 0.911 1.094 1.276 1.458 1.641 1.823
2x5 1-1/2 x 4-1/2 6.750 5.06 11.39 1.688 1.266 1172 1.406 1.641 1.875 2.109 2344
2x6 1-1/2 x 5-1/2 8.250 7.56 20.80 2.063 1.547 1432 1.719 2.005 2292 2578 2.865 H i H 1
2x8 1-12x 7-1/4 10.88 13.14 47.63 2719 2.039 1.888 2.266 2643 3.021 3.398 3.776 In Table 1 B DlmenSIon Lum_ber and DeCklng’ flnd
2x10] | 1-12x9-1/4 | 1388 ||21.39 )| 9893 | 3469 | 2602 | 2400 | 2891 | 3372 | 3854 | 4336 | 4818 which two Sx values the required Sx falls between,
2x12 1-1/2x 11-1/4 16.88 31.64 178.0 4219 3.164 2930 3516 4.102 4688 5273 5.859 -
2x14 | 11/2x13-1/4 | 1988 | 4389 | 2008 | 4969 | 3727 | 3451 | 4141 | 4831 [ 5521 | 6211 | 6.901 as shown here 13.14<Sx=14.087<21.39, so select
Q1 2x8 and 2x10.
Lo gy g fi fF QP .

Try f L eB(Gaenl Gl ) g : | o
Q =8T5x)Ik = oof 2k PS) From TABLE 1B - S )
= Fy (o Gu GG = B Py 2xg Bl (Gl 2)

L S iy N T N
TS E X2 / _
’F'IJ* e 1001§ﬂt—/g' L'X7 an” (lcie}uu&f,)f 1

\«\(UFA

Transfer to inch



apple
高亮

apple
高亮

apple
高亮

apple
高亮


Analysis Example - HW2
Q8-Q9,Q13-Q16

—

qu: ~2XR, Sx=3u i G2, A=10.88 in* (Fom tdle 1B)-

——————

=
QI3_Ev' =B (Co (e G G Gu (.G -mx;zxu.t = j20].k Tsi—

Q14_Ev =Fy (Colm(+6) = 135 Psi} _—

Transfer to inch

Q15 ‘["“- "x—— L},;L“:’_z_-] 0]8. 1] £ sal.B=hy i

————

Q16 _Fyz il - IBOE gz o propy gy &

N

~—> ue 2x¥ Q8 Depth=8 IN
Q9 CF=1.2

12
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Analysis Example - HW2
Q17-Q20

5wL*
384E]

6nmx =

——

Given:
LL=35PSF Ct=1.0
Span=15IN Ci=1.0

From Table 4A:
E=1400000

Select 2x8
From table 1B
=47 .63 in*

Factored Allow. Modulus of Elasticity, E'
Short Term Deflection for 100% LL
Short Term Deflection Limit for L/360

Deflection Passing: enter "1" for pass or "0" for

fail
CM (Q11,Q12) L=Span=15 IN
RPN I B S . —
Q17 E‘E(cmctc‘) lieoco00 ps; S SIS
Q19 5 = = i
—W=t—=35fSF =3t PtF rrlm7 widteh = 1feet)”
¢ ¢

x5 S ELJ f’fiiffi;ofﬁ; ol _l”%"”

Q20—slt=otJy > Btome = %6’ =t —— Faits

13





