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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)

2

https://docs.google.com/forms/d/e/1FAIpQLSdOb4gAc6SoCdsMAZP4zKrn3ecPyGt6dwVahVcOD3EqXGG-oA/viewform?usp=dialog
mailto:arfazel@umich.edu


Contents

→ Summary 

→ Wood Column Analysis 

→ Wood Column Design 

→ Problem Set 

→ Problem set 03 (wood column analysis )

→ Lab 

→ Wood Columns

→ Tower project 

→ Prelim Tower Report

→ Final  Tower Test

3



Wood Column Analysis 

4



Wood Column Design 

5



Columns (General principles)
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#Q1: Tabulated Allow. Compressive Stress,

#Q2: Tabulated Minimum Modulus of Elasticity, Emin

𝑭𝒄 = 1150 𝑃𝑆𝐼

𝑬𝒎𝒊𝒏 = 510,000

According to the table, for “Spruce-Pine_Fir grade, 
No. 1 and No. 2, we have the following:
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#Q3: Load Duration Factor, CD

𝑪𝑫 = 1

According to the table, for “Live load”, we have 
the following:
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#Q4: Size Factor, CF

𝑪𝑭 = 1.05

According to the table, for 2×8” lumber, we have 
the following:
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#Q5: Factored Allow. Modulus of 
Elasticity, E'min

𝑬𝒎𝒊𝒏
′ = 𝑬𝒎𝒊𝒏 (𝑪𝒎

. 𝑪𝒕
. 𝑪𝒊

. 𝑪𝑻)

= 510000(1. 1. 1. 1)

= 𝟓𝟏𝟎𝟎𝟎𝟎
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#Q6: Strong Axis (x-x) Slenderness Ratio, lex/d1

𝑳𝟏

𝒅𝟏
=

11 𝐹𝑇 ×
12 𝐼𝑁
1 𝐹𝑇

7.25 𝐼𝑁
= 𝟏𝟔. 𝟓

𝑳𝟐

𝒅𝟐
=

3.66 𝐹𝑇 ×
12 𝐼𝑁
1 𝐹𝑇

1.5 𝐼𝑁
= 𝟐𝟗. 𝟐𝟖 < 𝟓𝟎

𝑳𝒆𝒚 > 𝑳𝒆𝒙 ⇒ 𝑳𝒆 = 𝑳𝟐 = 𝟑. 𝟔𝟔 𝑭𝑻
𝑓𝑜𝑟 𝑏𝑢𝑐𝑘𝑙𝑖𝑛𝑔 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑠, 𝑤𝑒 𝑠𝑒𝑙𝑒𝑐𝑡 𝑏𝑖𝑔𝑔𝑒𝑟 𝐿𝑒𝑛𝑢𝑚𝑏𝑒𝑟

𝒙
−

𝒙
ax
is

𝒚
−

𝒚
ax
is

#Q7: Weak Axis (y-y) Slenderness Ratio, ley/d2

#Q8: Controling Slenderness Ratio, le/d
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#Q9: Critical Buckling Design Value for Compression, FcE

𝑭𝒄𝑬 =
𝟎. 𝟖𝟐𝟐 𝑬𝒎𝒊𝒏

′

𝒍𝒆
𝒅

𝟐

𝐸𝑚𝑖𝑛
′ = 510,000 ,

𝑙𝑒

𝑑
= 29.28 ⇒

𝑭𝒄𝑬 =
0.822 (510000)

29.28 2 = 𝟒𝟖𝟖. 𝟗𝟖 𝑷𝑺𝑰
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#Q10: Reference Compression Design Value, Fc*

𝑭𝒄
∗ = 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑑𝑒𝑠𝑖𝑔𝑛 𝑣𝑎𝑙𝑢𝑒 𝑝𝑎𝑟𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑔𝑟𝑎𝑖𝑛

𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑑 𝑏𝑦 𝑎𝑙𝑙 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑏𝑙𝑒 𝑎𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡𝑠 𝒆𝒙𝒆𝒑𝒕 𝑪𝒑

𝑭𝒄
∗ = 𝑭𝒄 (𝑪𝑫. 𝑪𝑴. 𝑪𝒕. 𝑪𝑭. 𝑪𝒊)

𝐶𝐹 = 1.05 , 𝐶𝐷 = 1 , 𝐶𝑀 = 1 ⇒

𝑤𝑒 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑏𝑒𝑓𝑜𝑟𝑒:

𝑭𝒄
∗ = 1150 1 × 1.× 1 × 1.05 × 1 = 𝟏𝟐𝟎𝟕. 𝟓 𝑷𝑺𝑰
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#Q11: Constant for Sawn Lumber, c

𝑪 = 𝟎. 𝟖 (𝑓𝑜𝑟 𝑠𝑎𝑤𝑛 𝑙𝑢𝑚𝑏𝑒𝑟)

#Q12: Column Stability Factor, CP

𝑪𝑷 =
1 + (

𝐹𝑐𝐸

𝐹𝐶
∗ )

2𝑐
−

1 +
𝐹𝑐𝐸

𝐹𝐶
∗

2𝑐

2

−

𝐹𝑐𝐸

𝐹𝐶
∗

𝑐

𝑪𝑷 = 𝟎. 𝟑𝟔𝟑
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#Q13: Factored Allow. Compressive Stress, F'c

𝑭𝒄
′ = 𝑭𝒄 (𝑪𝑫. 𝑪𝑴. 𝑪𝒕. 𝑪𝑭. 𝑪𝒊 . 𝑪𝑷)

= 𝐹𝐶
∗ × 𝐶𝑃

= 1207.5 × 0.363 = 𝟒𝟑𝟖. 𝟑𝟐 𝐏𝐒𝐈
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#Q14: Column Area, A

#Q15: Maximum Allowable Axial Load Capacity, Pmax

𝑪𝒐𝒍𝒖𝒎𝒏 𝒂𝒓𝒆𝒂 = 𝟏𝟎. 𝟖𝟖 𝑰𝑵𝟐

𝑭𝑪
′ =

𝑷

𝑨
⇒

𝑷 = 𝑭𝑪
′ × 𝑨

= 438.32 PSI × 10.88 𝐼𝑁2 = 𝟒, 𝟕𝟔𝟖. 𝟗𝟐 𝐋𝐁𝐒
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→ Group work instructions

Please form groups of 2 to 4 students.

Please do not forget to write all group members' names on both sheets.

Return the completed sheets to me at the end of the session.

Please ensure that you attend the recitation sessions. 

If you are unable to attend a session, send me an email so that we can discuss how to proceed. Email: arfazel@umich.edu
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Tower project
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Tower project


	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
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26

