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Dock construction can be completed on shore, with sections then towed into position in the water and the 
skirt boards nailed into place with the joints staggered to the section joints. The tie rail is the last piece to 
be added. 
 
Table 2 below provides weight and buoyancy force values for Western Red Cedar and Douglas fir.  Cedar 
lumber can be used without preservative treatment. All other types of lumber should be treated with 
preservative. Use commercially treated wood or apply treatment at the jobsite after all cutting but before 
assembly. 

 

Table 2 - Weight and Buoyancy Force of Lumber 

Lumber Size 
mm (in.) 

Western Red Cedar Douglas Fir 
Weight Buoyancy Weight Buoyancy 

kg/m lb/ft kg/m lb/ft kg/m lb/ft kg/m lb/ft 
38x89 (2x4) 1.31 0.88 1.62 1.09 1.95 1.31 1.09 0.73 

38x140 (2x6) 2.05 1.38 2.56 1.72 3.07 2.06 1.71 1.15 

38x184 (2x8)  2.80 1.88 3.48 2.34 4.18 2.81 2.32 1.56 

38x235 (2x10) 3.54 2.38 4.42 2.97 5.30 3.56 2.95 1.98 

38x292 (2x12) 4.29 2.88 5.34 3.59 6.41 4.31 3.57 2.40 

19x89 (1x4) 0.65 0.44 0.80 0.54 0.97 0.65 0.54 0.36 

19x140 (1x6) 1.03 0.69 1.28 0.86 1.53 1.03 0.85 0.57 

19x184 (1x8) 1.40 0.94 1.74 1.17 2.08 1.40 1.16 0.78 

89x89 (4x4) 3.04 2.04 3.79 2.55 4.55 3.06 2.53 1.70 

 
Note: The buoyancy forces provided in Table 2 above are based upon the initial weight of wood 
submerged below water.  Over time the submerged wood will become saturated and provide less 
buoyancy. 
  
Design Example: 
This design example provides sample calculations for construction of a 2.44 meter (8 foot) long by 1.829 
meter (6 foot) wide section of dock using the lumber weight and buoyancy force values for Western Red 
Cedar and Douglas Fir provided in Table 1. 
 
1. Live Load Calculation: 

Live Load estimate per 2.44 m (8 ft) of dock 
= 3 people @ 80 kg (176 lb) + Sporting Equipment @ 100 kg (221 lb) + 25% safety factor 
= (3 x 80 +100) x 1.25 = 425 kg (937 lb) 
 

2. Dead load Calculation: 
The lumber required to construct the dock section must be determined in advance based upon the 
required dock design. The lumber used in this design example is based upon construction details 
provided in Figure 1. 
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Table 3 - Lumber Calculation above Waterline 
Lumber Size 

mm (in.) Description of Dock Component Number 
Pieces 

Length 
mm (in.) 

Total 
m (ft) 

38x140 (2x6) 
Outside lumber placed on edge at a distance apart 
equal to the dock finished width less 75 mm (3”). 

2 
2,440 
(96) 

4.88 
(16.0) 

38x140 (2x6) 
Cross members at 610 mm (24”) on centres nailed 
to edge members make up the section of the dock 

4 
1,752 
(69) 

7.00 
(23.0) 

Total length 38 x 140 mm (2” x 6”) lumber = 11.88 m (39.0 ft) 

38x184 (2x8) Wood decking 9 
2,440 
(96) 

21.96 
(72.0) 

Total length 38 x 184 mm (2” x 8”) lumber = 21.96 (72.0 ft) 

38x89 (2x4) Diagonals between cross members 4 
1,829 
(72) 

7.32 
(24.0) 

38x89 (2x4) Tie down rail 2 
2,440 
(96) 

4.88 
(16.0) 

38x89 (2x4) Tie down rail spacers at 1,220 mm (48”) on centre 4 
305 
(12”) 

1.22 
(4.0) 

Total length 38 x 89 mm (2” x 4”) lumber = 13.42 m (44.0 ft) 

38x235 (2x10) Skirt boards 2 
2,440 
(96) 

4.88 
(16.0) 

Total length 38 x 235 mm (2” x 10”) lumber = 4.88 m (16.0 ft) 
 

Total Dead Weight for each 2.44 meter (8 foot) long by 1.829 meter (6 foot) wide section of dock is 
calculated using the lumber weights for each lumber size provided Table 2. 
a) Western Red Cedar = 118.6 kg (261.1 lb) 
b) Douglas Fir = 177.9 kg (391.6 lb) 

 

3. Flotation of Structure: 
For this design example, it is assumed that all lumber is above waterline except the sleepers below 
the billets.  It is assumed that lumber below the waterline will become saturated; therefore, in this 
case, flotation force due to Western Red Cedar or Douglas Fir sleepers is assumed to be zero.  

 
4. Flotation Required 

Flotation Required = Live Load including Safety Factor + Dead Load – Flotation of Structure 
a) Using Western Red Cedar Wood: Flotation Required = 425.0 + 118.0 = 543.0 kg (1,197 lb) 
 
From Table 1 select two DuroFloat Flotation Billets = 2 @ 277 kg (610 lb)  

= 554 kg (1,220 lb) > 543.6 kg (1,197 lb) OK 
 
b) Using Douglas Fir Wood: Flotation Required = 425.0 + 177.0 = 602.0 kg (1,327 lb) 
 
In this case the buoyancy force required is greater than the value provided by the standard billets 
provided in Table 1.  A custom billet with dimensions 305 mm x 508 mm x 2,440 mm (12” x 20” x 96”) 
has a volume of 0.378 m

3
 (13.33 ft

3
) and each billet will provide a flotation force of 333 kg (733 lb). 

 
Using two of the custom DuroFloat Flotation Billets = 2 @ 333 kg (733 lb)  

= 666 kg (1,466 lb) > 602.9 kg (1,327 lb) OK 
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