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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
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#Q1: Tabulated Allow. Bending Stress, Fb

#Q2: Tabulated Allow. Shear Stress, Fv

𝑭𝒃 = 775 𝑃𝑆𝐼

𝑭𝑽 = 120 𝑃𝑆𝐼

According to the table, for “Northern White 
Cedar grade, select structural, we have the 
following:

#Q3: Tabulated Wood Dry Density 

𝑮 = 0.31
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#Q4: Total Actual Applied Point Load, P

Steps:

1- Find the load path
2- Find the tributary area
3- Calculate the live load and dead load



Load Paths (slabs)
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One-way slabs should span the shortest 
direction.

Two-way slabs span in both directions. 
Aspect ratios should be between 1:1 and 
2:1. The load path divides at 45° from 
corner.

Quick refresher
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The tributary area is an area that 
corresponds to the load on a member.

If geometry and loading is symmetric, then 
load paths and reactions are also 
symmetric.

Tributary Area

Quick refresher
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The tributary area is an area that 
corresponds to the load on a member.

Each member has a tributary area that can 
be used to find the total load on that 
member.

Tributary Area

Quick refresher
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#Q4: Total Actual Applied Point Load, P

1
4

 F
T

5 FT

𝑻𝒓𝒊𝒃𝒖𝒕𝒂𝒓𝒚 𝑨𝒓𝒆𝒂 = 𝑆𝑝𝑎𝑛𝐴 × 𝑆𝑝𝑎𝑛𝐵/2 = 14 ×
10

2
= 70 𝐹𝑇2

𝑻𝒐𝒕𝒂𝒍 𝑳𝒐𝒂𝒅 _𝒃𝒆𝒂𝒎 𝑨 = 70 × 𝐷𝐿 + 𝐿𝐿 = 70 9 + 35 = 3080 𝐿𝐵𝑆

𝑷𝒐𝒊𝒏𝒕 𝒍𝒐𝒂𝒅 𝑷 = 𝐿𝑜𝑎𝑑 𝑜𝑛 𝑏𝑒𝑎𝑚
𝐴

2
=

3080

2
= 𝟏𝟓𝟒𝟎 𝑳𝑩𝑺
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#Q5: Wood Density (Including M.C.)

𝑫𝒆𝒏𝒔𝒊𝒕𝒚 = 62.4
𝐺

1 + 𝐺 0.009 𝑚. 𝑐.
1 +

𝑚. 𝑐.

100

𝐺 = 0.31 , 𝑚. 𝑐 = 15% →

𝑫𝒆𝒏𝒔𝒊𝒕𝒚 = 62.4
0.31

1 + 0.31 0.009 15
1 +

15

100
= 𝟐𝟏. 𝟑𝟓𝟐 𝑷𝑪𝑭
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#Q6: Beam Selfweight (Including M.C.), w

𝑃𝐿𝐹 = 𝑉𝑜𝑙𝑢𝑚𝑒 × 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 × 1 𝐹𝑡

𝑃𝐿𝐹 = 25.38 𝐼𝑁2 ×
1 𝐹𝑇

144 𝐼𝑁2
× 21.352 × 1 𝐹𝑇

= 𝟑. 𝟕𝟔𝟑 𝑷𝑳𝑭

1 𝐹𝑇

4 𝐼𝑁

8 𝐼𝑁

1 𝐹𝑇
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#Q7: Actual Beam Bending Moment, M

#Q8: Actual Maximum Shear Force (at reaction) , V

Steps:

1- Draw free body diagram
2- Find maximum moments and shear
3- Draw moment and shear diagrams

𝑃 = 1540𝐿𝐵𝑆

5 𝐹𝑇

𝑤 = 3.763 𝑃𝐿𝐹

5 𝐹𝑇

𝑃 = 1540 𝐿𝐵𝑆

5 𝐹𝑇

𝑤 = 3.763 𝑃𝐿𝐹

5 𝐹𝑇
𝑅1 𝑅2

𝑃 = 1540 𝐿𝐵𝑆

5 𝐹𝑇 5 𝐹𝑇
𝑅1 𝑅2

𝑤. 𝐿

𝑴𝒎𝒂𝒙 =
𝑃. 𝐿

4
+

𝑤. 𝐿2

8
=

1540 × 10

4
+

3.763 × 102

8

= 3850 + 47.03 = 𝟑𝟖𝟗𝟕. 𝟎𝟑𝑭𝑻 − 𝑳𝑩

𝑽𝒎𝒂𝒙 =
𝑃

2
+

𝑤. 𝐿

2
=

1540

2
+

3.763 × 10

2

= 3850 + 47.03 = 𝟕𝟖𝟖. 𝟖𝟏 𝑳𝑩𝑺
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#Q7: Actual Beam Bending Moment, M

#Q8: Actual Maximum Shear Force (at reaction) , V

𝑃 = 1540 𝐿𝐵𝑆

5 𝐹𝑇 5 𝐹𝑇
𝑅1 𝑅2

𝑤. 𝐿

#Q8: Actual Maximum Shear Force (at reaction) , V

Steps:

1- Draw free body diagram
2- Find maximum moments and shear
3- Draw moment and shear diagrams

𝑴𝒎𝒂𝒙 =
𝑃. 𝐿

4
+

𝑤. 𝐿2

8
=

1540 × 10

4
+

3.763 × 102

8

= 3850 + 47.03 = 𝟑𝟖𝟗𝟕. 𝟎𝟑𝑭𝑻 − 𝑳𝑩

𝑽𝒎𝒂𝒙 =
𝑃

2
+

𝑤. 𝐿

2
=

1540

2
+

3.763 × 10

2

= 3850 + 47.03 = 𝟕𝟖𝟖. 𝟖𝟏 𝑳𝑩𝑺
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#Q10: Wet Service Factor for Fb, CM_b

#Q9: Size Factor, CF

𝑪𝑭 = 1.3

𝑪𝑴𝒃 = 1

According to the table, for 4×8 in lumber 
with 15% moisture content:

#Q11: Wet Service Factor for Fv, CM_v

𝑪𝑴𝒗 = 1
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#Q13: Factored Allow. Shear Stress, F'v

#Q12: Factored Allow. Bending Stress, F'b

𝑭′
𝒃 = 𝐹𝑏. 𝐶𝐹 . 𝐶𝑀𝑏 = 775 × 1.3 × 1 = 𝟏, 𝟎𝟎𝟕. 𝟓 𝑷𝑺𝑰

𝑭′
𝑽 = 𝐹𝑉. 𝐶𝑀𝑉 = 120 × 1 = 𝟏𝟐𝟎 𝑷𝑺𝑰
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#Q14: Actual Bending Stress, fb_actual

𝑭𝒃 =
𝑀

𝑆
=

3897.03 𝐹𝑇𝐿𝐵 × 12

30.66
= 𝟏, 𝟓𝟐𝟓. 𝟐𝟓 𝑷𝑺𝑰

#Q15: Actual Shear Stress, fv_actual

𝑭𝒗 = 1.5
𝑉

𝐴
= 1.5

788.81

25.38
= 𝟒𝟔. 𝟔𝟐 𝑷𝑺𝑰
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#Q16: Bending Stress Passing

𝐹𝑏 = 1,525.25 𝑃𝑆𝐼

#Q17: Shear Stress Passing

𝐹𝑣 = 46.62 𝑃𝑆𝐼

𝐹′
𝑏 = 1,007.5 𝑃𝑆𝐼

𝐹′
𝑉 = 120 𝑃𝑆𝐼

𝑭′
𝒃 < 𝑭𝒃 ⇒ 𝑭𝒂𝒊𝒍

𝑭′
𝑽 > 𝑭𝑽 ⇒ 𝑷𝒂𝒔𝒔
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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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