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1. (Nominal Strength Interaction Diagram- 45) A fully grouted reinforced concrete 

masonry wall, composed of 12 inch (11.63 inch effective) thick hollow concrete 

masonry units laid out in full bedding is reinforced with #7 (Abar = 0.60 in2) Grade 60 

bars at 15 inches on center. To assist in determining what load combinations of axial 

compression and bending can be safely applied to the wall, it is desirable to construct 

a strength interaction diagram for a one foot wide typical section of the wall with 

bending about the weak axis (d = 5.815 in). The compressive strength of the masonry, 

f’m, is 2500 psi. 

 

Carry out the solution for the following cases: 

  

a) Pn0 – show minimum eccentricity axial load level also (10) 

b) Compression limit with depth of neutral axis located 4.154 in. from the 

extreme compression fiber (10) 

c) Balanced point (10) 

d) Flexure only (10) 

e) Plot the interaction diagram to scale and show on your graph whether the 

section is adequate to carry a factored axial load of 30000 lbs/foot of wall 

and a factored out-of-plane bending moment of 20000 ft-lbs/foot of wall 

(5) 

 

 

2. (Strength Beam Design -25) A reinforced clay masonry lintel, f’m = 1500 psi (PCL 

Type N Mortar), is to span over a door opening, for the following conditions: a) 

uniform live load of 350 lb/ft and a dead load consisting of its own weight (211 lb/ft) 

plus an additional dead load of 300 lb/ft. The design span, L, is 15 ft and 8 inches. 

This span already includes an allowance of ½ a block on each side. The section will 

be fully grouted. Design the required area of Grade 60 reinforcement for an overall 

depth of 31-5/8 inches, and an effective width of 7-5/8 inches. Check that (Mn)-

provided is greater than 1.3Mcr of the section. 
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3. (Unreinforced Masonry Design - 30) The unreinforced masonry bearing wall is 

subjected to an eccentric axial force (roof reaction) and a uniformly distributed wind 

load of 20 psf acting over the height of the wall. Using hollow concrete masonry units 

with face shell bedding, design the wall. 
 

 

Table 1 gives section properties for masonry units. The self-weight of hollow masonry 

walls assuming a density of 120 lb/ft3 is 48 lb/ft2 for 8-in. nominal thickness ungrouted 

and 60 lb/ft2 grouted. Start with 8 inch units and f’m = 2000 psi. Mortar is Type M PCL. 

If your calculations show that this is not adequate, then grout the wall. Assume that 

moments from eccentric gravity load are added to moments from wind and conduct 

checks just below the roof and at section of maximum moment due to wind. 

 

Table 1. Section Properties for Masonry Units 
 

 
 

 

 

P = 1300 lb/ft 
e = 1.5 in 

 


