
Toe-Nail Connection Design (NDS 2018)

Nail type
1 - Common wire
2 - Box
3 - Sinker

Nail penny-weight

Lumber species
1 - Douglas Fir-Larch
2 - Douglas Fir-Larch(N)
3 - Hem-Fir(N)
4 - Hem-Fir
5 - Spruce-Pine-Fir

Load duration factor
Table 2.3.2 NDS 2018 page 11

Wet service factor
Section 10.3.3 NDS 2018 page 61

Temperature factor
Table 2.3.3 NDS 2018 page 11 

Toe-nail factor for lateral design
Section 12.5.4.2 NDS 2018 page 91 

Parameters

This application determines the allowable lateral design load for a wooden
toe-nail connection.

Wood properties are from NDS (2018).

Reference:
National Design Specification® (NDS) for Wood Construction, 2018 edition, 
American Wood Council



Reference lateral design values for single shear
Table 12B NDS 2018 page 111

Standard nail dimensions for common, box and sinker steel wire nails
Table L4 NDS 2018 page 182

Data from National Design Specification (NDS) for Wood Construction 2018





Side member thickness

Penetration of nail into 
the main member

K

R
Penetration factor 
Note 3, tab 11N, NDS 2018 

Length and diameter of nail

Length in inches

Diameter in inches

Calculations



Nominal design value for 
single shear (lbs)
Table 12N NDS 2-18 page 111

Allowable lateral design value 
for the toe nail (lbs)


