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Introduction
As discussed in AITC Technical Note 11, Checking in Glued Laminated Timber (1), 
checks in wood are separations along the fibers resulting from stresses developed 
during drying, with the effect being most prevalent if drying is rapid. Wood adjusts 
to an equilibrium moisture content in balance with the humidity of the surrounding 
atmosphere. The equilibrium moisture content (EMC) varies with the temperature and 
relative humidity of the surrounding air with relative humidity having the greatest effect. 
The EMC of wood at varying relative humidities and temperatures is given in Table 1. 
In glued laminated timber, the individual laminations are dried prior to gluing so that the 
finished member more closely approximates the equilibrium moisture content expected in 
service. This reduces checking in glued laminated timber. 

Temperature Relative Humidity

Table 1. Equilibrium moisture content (%) based on temperature and relative humidity.

Values were calculated using Equation 4-5, Wood Handbook: Wood as an Engineering Material, 
2021, FPL-GTR-2824. See Chapter 4, Wood Handbook for further information. Values have been 
rounded to nearest 0.5%.
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Structural Significance 
Seasoning checks have limited effect on the strength of glued laminated timbers. 
In bending members, checks affect only the horizontal shear strength and are not 
of structural importance unless the checks are deep or occur near mid-depth of 
the member near its support. In compression members, checks are not of structural 
importance unless they develop into a split that increases the slenderness ratio of the 
member. If a preliminary inspection indicates that checks appear to fit either of these 
situations, a detailed evaluation should be performed by a qualified design professional. 
 
Field Inspection 
Using a feeler gauge or other similar probe, the depth of all checks thought to be significant 
should be measured. A sketch should be prepared locating each check indicating its length, 
depth, and width. The ends of the checks should be carefully marked on the members and 
the date of observation should be recorded to allow monitoring of subsequent changes.

The moisture content of the member at the time of inspection should be measured and 
recorded to determine the magnitude of drying which has occurred relative to the original 
moisture content at the time of manufacturing and to the expected equilibrium moisture 
content of the structure. These measurements should be taken at the surface and at 
some depth of the member using a resistance type moisture meter to determine the 
moisture gradient.  
An assessment of nearby elements and surrounding conditions should be made to 
identify possible causes for increased checking. The location of heat ducts or heaters 
should be noted. Exposure to environmental conditions leading to direct wetting and 
drying by the elements or other environmental conditions which might lead to moisture 
cycling in the member should also be noted.

Evaluation of Structural Capacity 
If the field inspection indicates that checks do not penetrate more then 15% across  
the width of the member, no further analysis is necessary. If checks exceed this limit,  
a detailed evaluation should be performed by a qualified design professional. Guidelines  
are given below for both compression members (columns) and bending members (beams).

Compression Members
Checks do not affect the strength of compression members unless they become splits. 
A split is a lengthwise separation of the wood extending from one surface of the piece 
through to another surface. Small splits sometimes occur at the ends of the pieces, 
especially when drying is rapid. The occurrence of long splits in laminated timbers is rare. 
When a split occurs, it typically will only develop over a partial length of the member.  
If an inspection verifies that a check has become a split, the structural integrity of the 
member should be re-evaluated based on the new slenderness ratio (l/d) resulting from 
the split.  For example, if a split approximately 7 ft long develops across the narrow width  
of a 6-3/4 in. x 9 in. column such that the least dimension of the member along the split  
is 3 inches (Figure 1).  For the original section, with an effective length of 12 ft, the l/d ratio 
is 21.3 (i.e. 144 in./6.75 in.).  However, after the split has occurred, the l/d ratio for the split 
length is 28.0 (i.e. 84 in./3 in.). Therefore, the load carrying capacity of this member has 
been reduced. The resultant load carrying capacity, taking the split into account, should 
be determined and compared to the actual load carrying requirements of the member to 
determine if reinforcement or other remedial repairs are needed.

TECH NOTE 18
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Figure 1. Effect of split on column slenderness ratio.Allowable Check Size (in.)

Bending Members 

Checking can affect the shear capacity of bending members by reducing the effective 
shear resistance area. However, a minor amount of checking will not reduce the beam 
capacity. Based on experience, judgment, and research (2,3), no reduction in shear 
capacity is recommended for beams with checks up to 15% of the beam width. These 

TECH NOTE 18

Beam Width (in.)

Table 2. Allowed check sizes with no capacity reduction without further analysis.

3/82-1/2

16-3/4

1/23, 3-1/8, 3 1/2

1-1/48-1/2, 8-3/4

3/45, 5-1/8, 5 1/2

1-1/210-1/2, 10-3/4

Figure 1. Effect of split on column slenderness ratio.
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values have been calculated and are included in Table 2 for common beam widths. 
Therefore, in most cases, the effect of checks in glued laminated timber can be ignored.  
When checks exceed 15% of the beam width, the steps to determine the impact of 
checking on a glued laminated beam are:  

1. Determine the effective size of the check. 

2. Determine the allowable check size for no capacity reduction. 

3. Compare the effective size of the check to the allowed size for no capacity re-
duction at the check location. 

4. If effective check size is greater than the allowed size, calculate a shear stress 
reduction factor. 

5. Determine the adequacy of the beam under design loads. 

 
Effective Size of Check 
Side checks and end checks are illustrated in Figure 2. The effective size of a side check 
is its average depth (d

1
) near the section of interest. The effective size of an end 

check is one-third of its average length and can be calculated with Equation 1  
(see Figure 2). 

End Check Side Check

Figure 2. Determination of effective check size. 

(1)
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Allowable Check Size without Capacity Reduction  
Checks with an effective size (l

0
 or d

1
) of up to 15% of the width (0.15b) are allowed 

anywhere in the cross-section without further analysis of capacity reduction. Larger 
checks, up to a maximum of 80% of the width (0.8b) are permitted without capacity 
reduction if they occur away from the mid-depth of the member. Maximum allowable 
check sizes (as a fraction of beam width) without a capacity reduction are defined by 
Equation 2 and illustrated in Figure 3. The length (l

1
) is not restricted.

where: = maximum allowed fraction check size without capacity reduction 

= vertical distance from neutral axis to check

= beam depth

Figure 3. Maximum check size (Fw) in a glulam beam with no capacity reduction.

TECH NOTE 18

(2)
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where:

Example: Evaluated Checked Beam

Given:
• Beam Dimensions: 
   b = 5.125 in. 
   d = 24 in. 
   L = 28 ft. 

• Load: 
   w = 850 

• Side checks illustrated in Figure 4.

reference shear design value multiplied by all applicable adjustment 
factors except  

shear capacity reduction factor for checks

shear force on cross section due to applied loads

Shear Capacity Reduction Factor (      )  
If the size of the observed check (  /  ) exceeds the allowable check size (      )  
as calculated above, the shear capacity of the member must be evaluated. The shear 
capacity reduction factor for checking (      ) is calculated using Equation 3.

TECH NOTE 18

where:

(3)

(4)

shear capacity reduction factor for checking 

effective check size = l
0
 or d

1

beam width

maximum allowed fractional check size without capacity reduction

Beam Evaluation  
For a given loading, the shear force at any cross-section along the length of a beam 
can be determined using solid mechanics. The shear force in the cross section at the 
location of the check(s) being evaluated should be compared to the reduced design 
shear capacity, with the following requirement:

ft
 lb 
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Figure 4. Example beam with load and shear diagrams. 
 
  
Wanted:

• Determine effective check sizes. 

• Determine location of checks relative to neutral axis. 

• Determine allowable check sizes for no capacity reduction. 

• Calculate shear capacity reduction factors. 

• Compare shear capacity to shear load on each section. 
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Solution: 
Effective check sizes: 
The effective check size for the check at the left end of the beam will be approximated 
as the check depth at the center of the support.

The effective check size for the check near the middle of the beam will be assumed to 
be the maximum measured check depth.

Location of checks relative to neutral axis:

Maximum check sizes for no capacity reduction:

TECH NOTE 18
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Effective check sizes vs. maximum sizes without capacity reduction:

Shear capacity reduction factors:

Reduced design shear capacities vs. shear forces on each section:

Discussion:

Both checks in this example resulted in a reduced shear capacity at their respective 
sections, however, the original unchecked beam had excess shear capacity at both 
sections. Analysis of the beam at the sections with the checks demonstrated that the 
beam is still sufficient to support the design loads. 

In this example, the shear loads were chosen at locations of their greatest magnitude 
along the length of the check being considered. Check sizes were also estimated 
somewhat conservatively. The analysis could be refined with more precise information, 
but such refinement is generally unnecessary. 

Capacity reduction is required.

Capacity reduction is required.
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