
October 25, 2017

Case Study: Fire Station with Masonry Lintels 
Contractor: I would like the masonry reviewed for the Eau Claire Fire Station.

Reviewer: I would suggest starting with these 5 items to be addressed.
 

First item, I’d start with getting more accurate material strengths defined for masonry.

Second item, I did not see CJ specified, they need to have CJ for masonry identified on structural 
drawings.
 
Third item, I would strongly suggest CJ be located away from openings for a majority of the 
building, see page 3 of the attached: http://www.ncma-br.org/pdfs/5/TEK%2010-02c.pdf 
 
Fourth item, I would suggest no CJ be located on each end of the station where the openings for 
the trucks are located. Masonry lintels should be used to span all openings as a continuous beam. 
This is based on this NCMA document: http://www.ncma-br.org/pdfs/5/TEK%2010-03.pdf 
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Fifth item, I would strongly suggest masonry lintels based on the multiple attached documents, 
see attached:
• My presentation slides can be viewed by selecting the link:

• https://app.box.com/s/3erc2lcmj3w54tg80215s29huvo6nrkf 
• NCMA manual for Masonry Lintels:

• http://ncma-br.org/pdfs/masterlibrary/TR91B%20Lintel%202004%202012.pdf)
• NCMA TEK for ASD of Masonry Lintels: 

• http://ncma-br.org/pdfs/30/TEK%2017-01D1.pdf 
 
Please let me know if you need any help. As I mentioned in the seminar, I can design all of the 
masonry lintels, but I’d rather help the engineer understand the benefits. 
Also, I could list more items, but I think these 5 items are essential.

Final Project 
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Check List 

f’m (masonry assembly strength) is 2,000 psi or greater

ideally in Midwest it should be 2,500 psi

strengths between 2,000 to 4,000 psi are permitted in current codes1

check that all components of masonry are specified

block strength (check www.forsei.com/cmudata to verify based on project location)

mortar type (mortar strength need not be listed)

recommend Type S for structural walls

recommend Type N for non-structural walls (partition walls)

grout strength 

should be at least 2,000 psi, and equal to or greater than f’m

check that control joints (CJ)’s are located on plans

CJ’s in reinforced structural walls

at common wall locations 2: generally at 25 ft spacing or less, change of wall 
height, building corners

at a distance (recommend 2 ft) away from opening edges3, not at opening edges 

CJ’s in unreinforced non-structural masonry walls

at common wall locations 2

at openings edges 4

CJ not needed when sufficient horizontal reinforcement 5 is provided

review lintels, and prefer masonry

masonry lintels are considered first for ALL openings

openings 8” or less do not need a lintel

openings 4’-0” or less could be a single-course masonry lintel with minimal 
reinforcement, and jamb could be one cell with common wall reinforcement

openings more than 4’-0”
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consider masonry lintel as the first option

consider multi-course masonry lintels

consider stirrups in masonry lintels when deeper lintels are not 
possible

consider prefab masonry lintel (contractor option)

consider the following for steel lintels:

vertical reinforcement location, generally needs to more one of more cells away 
from opening

torsional effects, especially with steel wide flanges with virtually no torsional 
capacity

for bearing plates, compatibility with block shapes used

thermal bridging, architectural challenge with building insulation envelope

thermal bridging, structural challenge with differential thermal movement between 
steel and masonry

differential movement between steel and masonry, even after building is 
insulated and occupied, will cause very large forces unless steel is allowed 
to move relative to masonry

one method for accommodating thermal movement is to use control joints 
at one or both ends of the steel lintel, which reduces wall and lintel 
effectiveness, but is necessary for differentially moving material

consider the masonry soaps (thin masonry shells) used to cover the steel

are they able to be cut to fit the steel section (or steel section and bottom 
plate)

are they durable to building use conditions

no connections are allowed on masonry soaps

REFERENCES

1 - current masonry code is TMS 602-16

2 - based on NCMA TEK 10-2C (2010) or TEK 10-3

3 - based on NCMA TEK 10-2C (2010), Figure 2c or Figure 2d (page 3)

4 - based on NCMA TEK 10-2C (2010), Figure 2a or Figure 2b (page 3)

5 - based on NCMA TEK 10-3
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