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Outline

1. PSL vs. sawn lumber for a header beam

2. Shotcrete vs. poured-in-place concrete for a retaining wall

3. Plywood vs. OSB sheathing for a shear wall



1. PSL vs. Sawn Lumber For a Header 
Beam
Scenario: 2-story wood frame house, lower floor has a header beam.

The plans call out a “4x12” header beam, but the contractor uses a PSL 
beam.

● Structural difference?
● When should the inspector be concerned?



Strength of PSL vs. sawn lumber

Key terms: 
Bending strength of the beam

(Also shear stress, Fv)
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Sawn lumber (4x12 DF#2)

A = 39.38 in2
S = 22.97 in3
I = 415.3 in4



Sawn lumber (4x12 DF#2)

Fb = 900 psi  (DF#2)
Fv = 180 psi

Allowable:



PSL

A = 39.38  in2
S=  22.97 in3
I = 415 in 4



PSL

Fb = 2,900 psi
Fv = 290 psi

Allowable:



PSL vs. sawn lumber
PSL
3-1/2”x11-1/4”

4x12 DF/L #2

Fb (psi) 2,900 900

Fv (psi) 290 180

A (in2) 39.38 39.38

S (in3) 29.97 29.97

I (in4) 415 415

● PSL has a higher allowable bending strength (over 3x) than DF/L #2 of the same size

● PSL can substitute the 4x12 



2. Shotcrete vs. cast-in-place concrete for 
a retaining wall

Scenario: 5-foot retaining wall holding back a gentle slope.

Plans call for #4 rebar @ 12” o.c. with poured-in-place concrete at 2500 psi. 
The contractor wants to use shotcrete.

● Structural difference?
● Do they need a test panel and certified nozzleman with special 

inspector?
● What should be the thickness of the shotcrete wall?



Shotcrete Applications

• Repair & Restoration

• Ground Support

• New Construction

• Pools, Water Features

• Tanks and Domes

• Architectural and Landscape Features



Top 10 Advantages of Shotcrete

1. Formwork savings of 50 to 100% over conventional cast-in-place construction;
2. Formwork does not have to be designed for internal pressures;
3. Complex shapes require very little, if any, formwork;
4. Crane and other equipment savings or elimination;
5. Labor savings of at least 50% in repair applications;
6. New construction speed savings of 33 to 50%;
7. Speed of repair reduces or eliminates downtime;
8. Better bonding to the substrate, which enhances durability;
9. Adaptability to repair surfaces that are not cost-effective with other processes; and
10. Ability to access restricted space and difficult-to-reach areas, including overhead 

and underground.



Shotcrete Application



Shotcrete – Protection and Curing



Strength of Shotcrete vs. Poured-in-place

Key term: Compressive strength (f’c)

Shotcrete - lower water-cementitious ratio, 
average compressive strength of 4000 psi at 28-
days (structural shotcrete wall)

Typical Cast-in-place - 2500 psi at 28-days

Shotcrete basement wall

Shotcrete Poured-in-place

F’c (psi) 4000 psi 2500 psi



3. Plywood vs. OSB sheathing for a shear wall

Scenario: 2-story wood frame house with new exterior shear wall and roof 
sheathing.

The plans call for ½” CDX plywood, but the contractor used ½” OSB.

● Structural difference?
● Necessary to obtain revision letter from the engineer?



Plywood vs. OSB sheathing



Plywood vs. OSB sheathing

Key term: Shear capacity



Plywood vs. OSB sheathing

PLYWOOD OSB

Thickness 15/32” 15/32”

Nailing 10d, 4” E.N., 6” F.N. 10d, 4” E.N., 6” F.N.

Shear strength (v) 920 plf 920 plf

● APA treats OSB and plywood with equal shear 
strength in the published performance guidelines

● Other issues: Overdriven nails (effectively reduces 
shear capacity, overdriven greater than 1/16” – APA)



Conclusion

1. PSL vs. sawn lumber for a header beam

2. Shotcrete vs. poured-in-place concrete for a retaining wall

3. Plywood vs. OSB sheathing for a shear wall

Q&A?



Sources - Shotcrete

https://www.shotcrete.org/pages/products-services/technical-questions-archive.htm

Guide to Shotcrete, Shotcrete, Summer 2016

NDS

https://www.shotcrete.org/media/Archive/2011Sum_Hanskat.pdf

https://www.shotcrete.org/pages/products-services/technical-questions-archive.htm


Sources - WOOD

TrusJoist PSL Catalogue
NDS

http://www.norbord.com/na/cms/wp-content/uploads/TT-012.pdf

https://bct.eco.umass.edu/publications/articles/choosing-between-oriented-strandboard-and-plywood/



https://www.weyerhaeuser.com/application/files/4415/1128/9357/TJ-9000.pdf

Glulam (24F-V4) 
Fb = 2400 psi

LVL
Fb = 2600

PSL
Fb = 2900



Shotcrete

Multiple guides to shotcrete - ACI 506.2 - Specification for Shotcrete


