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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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Problem Set 06
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Problem Set 06
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𝑻𝒓𝒊𝒃𝒖𝒕𝒂𝒓𝒚 𝑨𝒓𝒆𝒂

𝑻𝒓𝒊𝒃𝒖𝒕𝒂𝒓𝒚 𝑨𝒓𝒆𝒂 = 𝐬𝐩𝐚𝐧𝐀 𝑺𝒑𝒂𝒏𝑩 = 32 30 = 𝟗𝟔𝟎 𝑭𝑻𝟐

𝑾𝑫𝑳 = 𝑭𝒍𝒐𝒐𝒓𝑫𝑳 𝑻𝒓𝒊𝒃𝒖𝒕𝒂𝒓𝒚 𝑨𝒓𝒆𝒂 = 39 960 = 37,440 lbs = 𝟑𝟕. 𝟒𝟒 𝐊𝐈𝐏𝐒

#Q1: Total unfactored floor dead load on the column



Problem Set 06
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#Q2: Controlling slenderness ratio

𝐴𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔 𝑡𝑜 𝑡ℎ𝑒 𝑡𝑎𝑏𝑙𝑒, 𝑓𝑜𝑟 𝑊8 × 31, 𝑤𝑒 ℎ𝑎𝑣𝑒:

𝒓𝒙 = 𝟑. 𝟒𝟕 𝑰𝑵, 𝒓𝒚 = 𝟐. 𝟎𝟐 𝑰𝑵

𝑳𝑪 = 𝑲𝑳 𝐾 = 1 → 𝑳𝑪 = 𝑳 = 𝟏𝟕 𝑭𝑻

𝒔𝒍𝒆𝒏𝒅𝒆𝒓𝒏𝒆𝒔𝒔 𝒓𝒂𝒕𝒊𝒐𝒙 =
𝑳𝒄

𝒓𝒙
=

17 𝐹𝑇 ×
12 𝐼𝑁
1𝐹𝑇

3.47
= 𝟓𝟖. 𝟕𝟖

𝒔𝒍𝒆𝒏𝒅𝒆𝒓𝒏𝒆𝒔𝒔 𝒓𝒂𝒕𝒊𝒐𝒚 =
𝑳𝒄

𝒓𝒚
=

17 ×
12 𝐼𝑁
1𝐹𝑇

2.02
= 𝟏𝟎𝟎. 𝟗𝟗 > 𝟓𝟖. 𝟕𝟖 ⇒ 𝒘𝒆 𝒑𝒊𝒄𝒌 𝒕𝒉𝒆 𝒃𝒊𝒈𝒈𝒆𝒓 𝒐𝒏𝒆
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#Q3: Transition slenderness value, 4.71(E/Fy)^.5

𝑻𝒓𝒂𝒏𝒔𝒊𝒕𝒊𝒐𝒏 𝒔𝒍𝒆𝒏𝒅𝒆𝒓𝒏𝒆𝒔𝒔 = 𝟒. 𝟕𝟏
𝑬

𝑭𝒚
= 4.71

29000

36
= 𝟏𝟑𝟒

𝟏𝟎𝟎. 𝟗𝟗 < 𝟏𝟑𝟒 ⇒ 𝒔𝒉𝒐𝒓𝒕



Problem Set 06
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#Q4: Euler stress, Fe

𝑭𝒆 =
𝝅𝟐𝑬

𝑲𝑳
𝒓

𝟐
=

3.142(29000)

100.99 2
= 𝟐𝟖. 𝟎𝟔 𝑲𝑺𝑰

#Q5: Critical stress, Fcr

𝑭𝒄𝒓 = 𝟎. 𝟔𝟓𝟖
𝑭𝒚

𝑭𝒆 𝑭𝒚 = 0.658
36

28.06 36 = 𝟐𝟏. 𝟎𝟒 𝑲𝑺𝑰



Problem Set 06
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#Q6: Nominal strength, Pn

𝑷𝒏 = 𝑭𝒄𝒓 𝑨𝒈 = 21.04 9.13 = 𝟏𝟗𝟐. 𝟎𝟗 𝐊𝐈𝐏𝐒

#Q7: Factored nominal strength, phi Pn

𝑨𝒈 = 𝟗. 𝟏𝟑 𝑰𝑵𝟐

𝝋𝑷𝒏 = 𝟏𝟗𝟐. 𝟎𝟗 𝟎. 𝟗 = 𝟏𝟕𝟐. 𝟖𝟖 𝑲𝑰𝑷𝑺



Problem Set 06

13

#Q8: UN-factored live load on column (actual total LL)

𝑷𝒖 = 𝟏. 𝟐 𝑫𝑳 + 𝟏. 𝟔 𝑳𝑳 , 𝐦𝐚𝐱 𝐥𝐨𝐚𝐝 → 𝐏𝐮 = 𝝋𝑷𝒏

172.88 = 1.2 37.44 + 1.6 (𝐿𝐿)

⇒ 𝑳𝑳 = 𝟕𝟗. 𝟗𝟕 𝑲𝑰𝑷𝑺

#Q9: Actual unfactored floor live load

⇒ 𝒇𝒍𝒐𝒐𝒓 𝒍𝒊𝒗𝒆 𝒍𝒐𝒂𝒅 =
𝑳𝑳

𝑻𝒓𝒊𝒃𝒖𝒕𝒂𝒓𝒚 𝑨𝒓𝒆𝒂
=

79.97 ∗ 1000

960
= 𝟖𝟑. 𝟑𝟎 𝑷𝑺𝑭
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No lab for today ;)
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