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HW – Masonry Walls 

Lab – Lateral Stability



HW - Masonry Walls 
Data:
geometry, material

Required:
axial compressive load capacity, Pn

1. Determine the masonry strength, f’m, based 
on unit strength, fu, and mortar type

2. Find the net area, An, and Moment of Inertia, 
In(see TEK 14-1B)

3. Calculate r = 𝐼𝐼/𝐴𝐴

4. Calculate ℎ/𝑟𝑟
5. Choose the axial strength equation, Pn: If 

h/r<99,useTMS402eq.3-11 
If h/r>99,useTMS402eq.3-12

6. Calculate øPn where ø for axial force = 0.90
7. Check that øPn is greater than Pu



1. Actual wall thickness, t (see TEK 14-1B) 

t = 9.625 in

2. Net area per foot of wall, An

An= 52.4 in²

3. Net moment of inertia per foot of wall,ln

ln= 624.6 in4



4. Radius of gyration per foot of wall

r = 𝐼𝐼n/𝐴𝐴n = 624.6/52.4 = 3.45 in

5. Ratio of h/r

h/r = 15*12/3.45 = 52.17 

6. Which TMS equation used? 11 or 12

h/r = 52.17 < 99   chose 3-11

7. Nominal axial strength, Pn

= 0.8*� �0.8 ∗ 52.4 ∗ 3000 ∗ [1 − ( 15∗12
140∗3.45

)²] /1000= 86.64 klf



9. Required axial strength, Pu

Pu= 1.2DL +1.6LL = 1.2*28+1.6*21 = 67.2 klf

10. Does the wall pass or fail?

Pu= 67.2 < øPn = 77.98     Pass!

8. Factored nominal axial strength, phi_Pn

øPn = 0.9 * 86.64 = 77.98 klf



Final Report

Due Apr 12th

Reference Report



LAB - Lateral Stability

Description 

This project investigates stable 
arrangements of structural walls 
against lateral loading.

Goals 

To observe the effects of lateral loading 
To investigate the criteria of stable wall 
patterns 
To develop stable arrangements of shear walls 
based on the 2 point rule



Any Questions?

yifanma@umich.edu

Thank You！
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