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Office Hours

→ Office Hours

→ Day: Fridays, 12:00 PM - 1:00 PM

→ Location Options:

- In-person meetings: [2223B]

- Virtual meetings via Zoom

Please make sure to sign up at least 24 hours in advance to allow for proper scheduling via this link:

https://docs.google.com/forms/d/e/1FAIpQLSdOb4gAc6SoCdsMAZP4zKrn3ecPyGt6dwVahVcOD3EqXGG-oA/viewform?usp=dialog

If the slots are fully booked or if you have a time conflict, please email me directly to find an alternative time (arfazel@umich.edu)
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https://docs.google.com/forms/d/e/1FAIpQLSdOb4gAc6SoCdsMAZP4zKrn3ecPyGt6dwVahVcOD3EqXGG-oA/viewform?usp=dialog
mailto:arfazel@umich.edu


Contents

→ Summary 

→ Wood beam design

→ Problem Set 

→ Problem set 02 (wood beam design)

→ Lab 

→ No Lab for today!

3



Wood beam design
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Relationships of Forces and Deformations
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Sequential Integrals

Quick refresher



Symmetrically Loaded Beams

6

Quick refresher



Cantilever Beams
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Quick refresher



Problem Set 02
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Problem Set 02
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#Q1: Tabulated Allow. Bending Stress, Fb

#Q2: Tabulated Allow. Shear Stress, Fv

𝑭𝒃 = 875 𝑃𝑆𝐼

𝑭𝑽 = 135 𝑃𝑆𝐼

According to the table, for “Spruce-Pine_Fir
grade, No. 1 and No. 2, we have the 
following:

#Q3: Tabulated Modulus of Elasticity, E

𝑬 = 1,400,000 𝑃𝑆𝐼



Problem Set 02
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1
5

 F
T

12 IN

𝑻𝒓𝒊𝒃𝒖𝒕𝒂𝒓𝒚 𝑨𝒓𝒆𝒂 = 𝑆𝑝𝑎𝑛 × 𝐽𝑜𝑖𝑠𝑡 𝑠𝑝𝑎𝑐𝑖𝑛𝑔

= 15 ×
12

12
= 15 𝐹𝑇2

= 𝐷𝐿 + 𝐿𝐿 = 7 + 35 = 42 PSF𝑻𝒐𝒕𝒂𝒍 𝒍𝒐𝒂𝒅 𝒐𝒏 𝒇𝒍𝒐𝒐𝒓

=
𝐴𝑟𝑒𝑎 𝐷𝐿 + 𝐿𝐿

𝑠𝑝𝑎𝑛
=

15 42

15
= 42 PLF𝑳𝒐𝒂𝒅 𝒐𝒏 𝒋𝒐𝒊𝒔𝒕

#Q4: Total Applied Floor Load, (DL+LL)

#Q5: Load on Joist, w



Problem Set 02
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#Q6: Actual Beam Bending Moment, M
#Q7: Actual Maximum Shear Force (at reaction) , V

𝑴𝒎𝒂𝒙 =
𝑤. 𝐿2

8
=

42 × 152

8
= 1181.25 𝐹𝑇 − 𝐿𝐵

𝑽𝒎𝒂𝒙 =
𝑤. 𝐿

2
=

42 × 15

2
= 315 𝐿𝐵𝑆

15 𝐹𝑇

𝑤 = 42𝑃𝐿𝐹

𝑅1 𝑅2

Hint: Some online sources for drawing the beam diagrams and check your calculations

https://skyciv.com/free-beam-calculator/
https://optimalbeam.com/beam-calculator.php

https://skyciv.com/free-beam-calculator/
https://optimalbeam.com/beam-calculator.php


Problem Set 02
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#Q8 - 16

𝑭𝒃
′ = 𝑭𝒃 (𝑪𝑫

. 𝑪𝒎
. 𝑪𝒕

. 𝑪𝑳
. 𝑪𝑭

. 𝑪𝒇𝒖. 𝑪𝒊
. 𝑪𝒓)

𝐹𝑏
′ = 𝐹𝑏 (𝐶𝐷

. 𝐶𝑚
. 1. 1. 𝐶𝐹

. 1 . 1. 𝐶𝑟)

𝑪𝑭 = 𝟏. 𝟏

𝑻𝒓𝒊𝒂𝒍 𝟏: 𝒆𝒔𝒕𝒊𝒎𝒂𝒕𝒊𝒐𝒏 𝒇𝒐𝒓 𝒋𝒐𝒊𝒔𝒕𝒔

𝒅 =
𝑳

𝟏𝟖~𝟐𝟎
=

𝟏𝟓

𝟐𝟎
× 𝟏𝟐 = 𝟗~𝟏𝟎 𝑰𝑵

𝑺𝒕𝒂𝒓𝒕𝒊𝒏𝒈 𝒘𝒊𝒕𝒉 𝟐 × 𝟏𝟎

𝑻𝒓𝒊𝒂𝒍𝟏

𝑺
𝒕𝒆

𝒑
𝟏

𝑺
𝒕𝒆

𝒑
𝟐



𝑚. 𝑐. = 15% ⇒
𝑪𝑴 = 𝟏

𝑭𝒃
′ = 𝑭𝒃 (𝑪𝑫

. 𝑪𝒎
. 𝑪𝒕

. 𝑪𝑳
. 𝑪𝑭

. 𝑪𝒇𝒖. 𝑪𝒊
. 𝑪𝒓)

𝑪𝒓 = 𝟏. 𝟏𝟓
𝑻𝒓𝒊𝒂𝒍𝟏

Problem Set 02
#Q8 - 16



𝑺𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒋𝒐𝒊𝒔𝒕: 𝟐 × 𝟏𝟎 𝑰𝑵

𝑑

𝑏
=

10

2
= 5 ⇒

The compression edge of the member shall be 
held in line for its entire length to prevent lateral 
displacement.

𝐴𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔 𝑡𝑜 3.3.3, 𝐶𝑙 = 1

𝑻𝒓𝒊𝒂𝒍𝟏

𝑻𝒓𝒊𝒂𝒍𝟏

Problem Set 02
#Q8 - 16



𝑆ℎ𝑜𝑟𝑡𝑒𝑠𝑡 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑙𝑜𝑎𝑑

𝐿𝑖𝑣𝑒 𝑙𝑜𝑎𝑑 < 𝑑𝑒𝑎𝑑 𝑙𝑜𝑎𝑑 ⇒

𝐶𝐷 = 1

Problem Set 02
#Q8 - 16

𝑻𝒓𝒊𝒂𝒍𝟏



𝑭𝒃
′ = 𝑭𝒃 (𝑪𝑫

. 𝑪𝒎
. 𝑪𝒕

. 𝑪𝑳
. 𝑪𝑭

. 𝑪𝒇𝒖. 𝑪𝒊
. 𝑪𝒓)

= 875 1 × 1 × 1 × 1 × 1.1 × 1 × 1 × 1.15
= 𝟏, 𝟏𝟎𝟔. 𝟖𝟕 𝑷𝑺𝑰

𝑭𝒗
′ = 𝑭𝒗 (𝑪𝑫

. 𝑪𝒎
. 𝑪𝒕

. 𝑪𝒊)
= 135 1 × 1 × 1 × 1
= 𝟏𝟑𝟓 𝑷𝑺𝑰

Problem Set 02
#Q8 - 16

𝑻𝒓𝒊𝒂𝒍𝟏

𝑻𝒓𝒊𝒂𝒍𝟏



𝑺𝒙 =
𝑀𝑚𝑎𝑥

𝐹𝑏
′ =

1181.25 𝐹𝑇 − 𝐿𝐵 ×
12 𝐼𝑁
1𝐹𝑇

1,106.87
= 12.8 𝐼𝑁3

𝑻𝒊𝒂𝒍 𝟏
𝑻𝒊𝒂𝒍 𝟐

Problem Set 02
#Q8 - 16



Problem Set 02

𝑻𝒓𝒊𝒂𝒍 𝟐: 𝒂𝒔𝒔𝒖𝒎𝒎𝒊𝒏𝒈 𝟐 × 𝟖

𝑭𝒃
′ = 𝑭𝒃 (𝑪𝑫

. 𝑪𝒎
. 𝑪𝒕

. 𝑪𝑳
. 𝑪𝑭

. 𝑪𝒇𝒖. 𝑪𝒊
. 𝑪𝒓)

= 875 1 × 1 × 1 × 1 × 1.2 × 1 × 1 × 1.15
= 𝟏, 𝟐𝟎𝟕. 𝟓 𝑷𝑺𝑰

𝑭𝒗
′ = 𝑭𝒗 (𝑪𝑫

. 𝑪𝒎
. 𝑪𝒕

. 𝑪𝒊)
= 135 1 × 1 × 1 × 1
= 𝟏𝟑𝟓 𝑷𝑺𝑰

𝑺𝒙 =
𝑀𝑚𝑎𝑥

𝐹𝑏
′ =

1181.25 𝐹𝑇 − 𝐿𝐵 ×
12 𝐼𝑁
1𝐹𝑇

1,207.5
= 11.73 𝐼𝑁3 < 𝟏𝟑. 𝟏𝟒 ⇒ 𝒑𝒂𝒔𝒔

𝑭𝒗 = 1.5
𝑉

𝐴
= 1.5

315

10.88
= 𝟒𝟑. 𝟒𝟐 𝑷𝑺𝑰 < 𝟏𝟑𝟓 𝑷𝑺𝑰 ⇒ 𝐩𝐚𝐬𝐬

𝑭𝒃 =
𝑀

𝑆
=

1181.25 𝐹𝑇 − 𝐿𝐵 ×
12 𝐼𝑁
1𝐹𝑇

13.14
= 𝟏𝟎𝟕𝟖. 𝟕𝟔 𝑷𝑺𝑰

#Q8 - 16



#Q17: Factored Allow. Modulus of Elasticity, E'

Problem Set 02

𝑬′ = 𝑬 𝑪𝑴 × 𝑪𝒕 × 𝑪𝒊 ⇒

= 𝟏, 𝟒𝟎𝟎, 𝟎𝟎𝟎 𝟏 × 𝟏 × 𝟏



#Q18: Short Term Deflection for 100% LL

Problem Set 02

∆𝒘𝑳=
𝟓𝒘𝒍 𝑳𝟒

𝟑𝟖𝟒 𝑬′ 𝑰
=

𝟓 𝟐. 𝟗𝟏𝟔 𝟏𝟓 × 𝟏𝟐 𝟒

𝟑𝟖𝟒 𝟏𝟒𝟎𝟎𝟎𝟎𝟎 𝟒𝟕. 𝟔𝟑
= 𝟎. 𝟓𝟗𝟕 𝑰𝑵

=
15 𝐷𝐿 + 𝐿𝐿

𝑠𝑝𝑎𝑛
=

15 35

15
= 35 PLF ×

1𝐹𝑇

12 𝐼𝑁
= 2.916 𝐿𝐵 − 𝑖𝑛𝑐ℎ𝑳𝒊𝒗𝒆 𝑳𝒐𝒂𝒅 𝒐𝒏 𝒋𝒐𝒊𝒔𝒕

𝑺𝒉𝒐𝒓𝒕 𝑻𝒆𝒓𝒎 𝑫𝒆𝒇𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝑳𝒊𝒎𝒊𝒕 =
𝐋

𝟑𝟔𝟎
=

𝟏𝟓 𝑭𝑻 ×
𝟏𝟐 𝑰𝑵
𝟏𝑭𝑻

𝟑𝟔𝟎
= 𝟎. 𝟓 𝑰𝑵 ⇒ 𝑭𝒂𝒊𝒍𝒔

#Q19: Short Term Deflection Limit for L/360

#Q20: Deflection Passing



Lab

21

No Lab for this session ;)


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

