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Winch and Hoist Application Guidelines
Calculating Grade Resistance and Friction

Coefficients of Friction
~.40 -.60   Steel on Steel
~.40 -.60   Wood on Concrete
~.30 -.70   Steel on Concrete
~.02 -.05   Load on Wheels
~.05 -.10   Load on Rollers

Pulling Application Req's
Required Line Pull =  W  X  (GR + CF )

GR = Grade Resistance
CF = Coefficient of Friction
W = Weight
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Grade Resistance
% Grade GR

5 0.050
10 0.100
20 0.196
30 0.288
40 0.372
50 0.448
60 0.513
70 0.573
80 0.624
90 0.669

100 0.701
200 0.896
400 0.970

Vertical 1.000
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Winch and Hoist Application Guidelines
Using Multiple Parts of Line

Rigging Diagram

Calculations

One Part
of Line

Two Parts
of Line

Three Parts
of Line

Four Parts
of Line

Total Required Line Pull 

Available Single Line Pull 

To determine the number of parts of line required, divide the 
total required line pull by available single line pull to generate a 
multiplier. 

Reference the table to the right to the find next number greater 
than the calculated multiplier.

= Multiplier

7400 lbs.

2000 lbs.
= 3.70

Example:
6 Parts with Nylatron Sheaves
5 Parts with Bronze Bushed Sheaves
4 Parts with Rolling Bearing Sheaves

Nylatron 
Sheaves

Bronze 
Bushed 
Sheaves

Roller 
Bearing 
Sheaves

Multiplier

Parts of 
Line

3 2.58 2.76 2.88
4 3.16 3.53 3.77
5 3.60 4.24 4.63
6 3.90 4.89 5.45
7 ----- 5.48 6.24
8 ----- 6.03 7.00

2 1.86 1.91 1.96
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