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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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Tower project (April 18)
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Tower project (April 18)
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+20 bonus points

Complete your course and recitation evaluations for ARCH-324 to earn 20+ bonus points! All you need to 
do is:

• Finish both evaluations.
• Send me a quick screenshot of your completion confirmation.

Email: arfazel@umich.edu

mailto:arfazel@umich.edu


Pre-Post tensioning
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Problem Set 10
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Problem Set 10
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#Q1: Effective width of the concrete flange, be

Using the strength method, determine the required amount of flexural steel reinforcement, As, for
the simple span beam. The beam carries a dead and live floor load from a one-way slab in addition
to its own self weight at 150 PCF. For the given bar size, determine the number of bars to obtain the
required As. Check As,min and epsilon_t. Calculate the strength moment, Mn for the final beam
design and check that phi Mn is > Mu.

𝒃𝒆 = 𝒎𝒊𝒏

𝟏

𝟒
𝑩𝒆𝒂𝒎𝑺𝒑𝒂𝒏

𝟐 × 𝟖 × 𝑺𝒍𝒂𝒃𝑻𝒉𝒊𝒄𝒌𝒏𝒆𝒔𝒔

𝟐 ×
𝟏

𝟐
𝑪𝒍𝒆𝒂𝒓𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆

+ 𝒃𝒇 = 𝒎𝒊𝒏

1

4
× 48 = 12 𝐹𝑇 = 144 𝐼𝑁

𝟐 𝟖 × 𝟓 + 𝟏𝟎. 𝟑 = 𝟗𝟎. 𝟑 𝑰𝑵√

2 ×
1

2
13 = 13 𝐹𝑇 = 156 𝐼𝑁
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#Q1: Effective width of the concrete flange, be

Using the strength method, determine the required amount of flexural steel reinforcement, As, for
the simple span beam. The beam carries a dead and live floor load from a one-way slab in addition
to its own self weight at 150 PCF. For the given bar size, determine the number of bars to obtain the
required As. Check As,min and epsilon_t. Calculate the strength moment, Mn for the final beam
design and check that phi Mn is > Mu.
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2 ×
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13 = 13 𝐹𝑇 = 156 𝐼𝑁
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#Q2: Depth of concrete stress block, a
#Q3: Is depth a within the slab? 1=yes, 0=no

Using the strength method, determine the required amount of flexural steel reinforcement,
As, for the simple span beam. The beam carries a dead and live floor load from a one-way
slab in addition to its own self weight at 150 PCF. For the given bar size, determine the
number of bars to obtain the required As.

𝒂 =
𝑨𝒔𝒇𝒚

𝟎. 𝟖𝟓𝒇𝒄
′ 𝒃𝒆

=
22.6(50)

0.85(6)(90.3)
= 𝟐. 𝟒𝟓 𝑰𝑵

2.45 < 5 ⇒ 𝒘𝒊𝒕𝒉𝒊𝒏 𝒕𝒉𝒆 𝒔𝒍𝒂𝒃



Problem Set 10
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#Q4: The nominal bending moment, Mn
#Q5: The factored bending resistance, phi Mn
#Q6: The factored design moment, Mu

𝑴𝒏 = 𝑨𝒔𝒇𝒚

𝒅

𝟐
+ 𝒕 −

𝒂

𝟐
= 22.6 50

16.5

2
+ 5 −

2.45

2
= 𝟏𝟑, 𝟓𝟖𝟖. 𝟐𝟓 𝐊 − 𝐈𝐍

𝑑 = 16.5 𝐼𝑁

𝑡 = 5 𝐼𝑁

𝑎 = 2.45 𝐼𝑁

φ𝑴𝒏 = 𝟎. 𝟗 𝑴𝒏 = 0.9 13,588.25 = 𝟏𝟐, 𝟐𝟐𝟗. 𝟒𝟐𝟓 𝑲 − 𝑰𝑵

𝑴𝒖 =
φ𝑴𝒏

12
=

12,229.425

12
= 𝟏𝟎𝟏𝟗. 𝟏𝟏 𝑲_𝑭𝑻
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#Q7: The total factored design load, wu
#Q8: The selfweight of the concrete slab

𝑴𝒖 =
𝑾𝒖𝑳𝟐

𝟖
→ 𝑾𝒖 =

𝟖𝑴𝒖

𝑳𝟐
=

8 1019.11

482
= 𝟑. 𝟓𝟑 𝑲𝑳𝑭

𝑺𝒆𝒍𝒇𝒘𝒆𝒊𝒈𝒉𝒕𝑺𝒍𝒂𝒃 = 𝑡 × 1 × 1 × 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =
5

12
150 = 𝟔𝟐. 𝟓 𝑷𝑺𝑭
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#Q9: The total (steel+concrete) unfactored dead load on the beam, w_DL

𝑫𝑳 = 𝑫𝒍𝒔𝒍𝒂𝒃
+ 𝑫𝑳𝑩𝒆𝒂𝒎

𝑫𝒍𝒔𝒍𝒂𝒃
= 62.5 PSF 13 FT = 812.5 PLF = 𝟎. 𝟖𝟏𝟐𝟓 𝐊𝐋𝐅

𝑫𝒍𝑩𝒆𝒂𝒎
𝐟𝐨𝐫 𝐖 𝟏𝟔 × 𝟕𝟕 = 𝟕𝟕 𝑷𝑳𝑭 = 𝟎. 𝟎𝟕𝟕 𝑲𝑳𝑭

⇒ 𝑫𝑳 = 𝟎. 𝟖𝟖𝟗𝟓 𝑲𝑳𝑭
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#Q10: The actual, unfactored beam live load (capacity), w_LL
#Q11: The actual floor live load (floor capacity), LL

𝑾𝒖 = 𝟏. 𝟐 𝑫𝑳 + 𝟏. 𝟔𝑳𝑳 → 3.53 KLF = 1.2 0.8895 + 1.6(LL) ⇒ 𝑳𝑳 = 𝟏. 𝟓𝟒𝟒 𝑲𝑳𝑭

𝑭𝒍𝒐𝒐𝒓𝑳𝑳 =
1.544 𝐾𝐿𝐹

13𝐹𝑇
= 0.11880 𝐾𝑆𝐹 = 𝟏𝟏𝟖. 𝟖 𝑷𝑪𝑭
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Lab08
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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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