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Global carbon emissions from building construction and operation
Source: The Carbon Issue (2020)
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Embodied carbon of selected building materials
Source: Doors Unhinged (2020)
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Types of lumber defects related to grading
Source: Jasper Owen and Anye Shi, Circular Construction Lab (2025)
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Grading standards in the United States
Source: Jasper Owen and Anye Shi, Circular Construction Lab (2025)
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Table 1: Summary of Visual Lumber Grading Criteria for Structural Light Frame (SLF) with Grade 2 or higher.
The strictest grading standard among the four systems is highlighted in the figure for comparison.

1 @) (&) @
Size: 2x4 (SLF) Pacific Lumber ‘Wisconsin Local Use  Southern Pine Northeastern Lumber
Grade: No. 2 Inspection Bureau Grade Inspection Bureaun Manufacturers
(PLIB) (SPIB) Association (NeLMA)
Wood Species Douglas Fir; Hem Fir;  All species in Southern Pine Eastemn Spruce;
Western Red Cedar; Wisconsin Balsam Fir; Eastern
Spruce-Pine-Fir; white pine; Eastern
Softwood species Hemlock; Aspen
Slope of Grane 1in8 lin8 N/A 1in8
Knots 1-1/4" at edge of wide  1/4 of face width 36% of narrow face 1-1/4" at edge of wide
face; 2" at centerline of (0.875" on wide face; (0.54) face; 2" at centerline of
wide face 0.375" on narrow face) wide face
Holes 1-1/4" per 2 lin. ft. 1/4 of width per 2 lin.  1-1/4" per 2 lin. fi. 1-1/4" per 2 lin. fi.
ft. (0.875" per 2 lin.
ft)
Wanes 1/3 (thickness/width)  1/3 (thickness/width)  1/3 (thickness/width)  1/3 (thickness/width)
Splits Equal in length to Equal in length to 2 Equal in length to Equal in length to

1-1/2 times the width
(5.25")

times the width
(7

1-1/2 times the width
(5.25")

1-1/2 times the width
(5.25")




Al-supported visual lumber grading steps
Source: Jasper Owen and Anye Shi, Circular Construction Lab (2025)
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