Ask John

How important is the balance of a movable span and how can I tell if it is right?

Span balance is very important on movable bridges. The span must be sufficiently well balanced so that the load on the drive machinery is within the limits it was designed for. Otherwise the machinery can be overloaded and wear out prematurely. However, if a span is too well balanced in the closed position, the bridge will not seat properly. Chapter 15, Part 6 of the Manual specifies a small positive reaction at the supports (e.g. live load shoes on a bascule or lift bridge) when a span is seated. Problems with fully closed limit switch contact and aligning and driving span locks or rail locks can arise from improper span balance.

There are several methods for evaluating span balance. Each method works because the span unbalance varies as the bridge opens and closes. Measurements of the unbalance in various span positions can be used to calculate the span balance. The most accurate methods involve using strain gauges or hydraulic jacks. However, for bascule and lift bridges, drift tests can provide results that are often accurate enough. 
To conduct a drift test, raise the span to 10 degrees open and bring it to a complete stop. Manually release the brakes and check to see if the span drifts down (make sure the brakes are working properly before proceeding). Repeat this test with the span progressively open at 10 degree increments until full open. When properly balanced, the span should drift down at each position up to near half open. At or above half open the span may either drift down, not drift, or drift open depending on the balance state. Static friction will tend to hold the span from drifting when it is close to a balanced condition. Therefore, in positions where the span does not drift it is close to a balanced condition. If the span drifts down too quickly or drifts down from the full open position, it may be too span heavy. If the span won't drift down from just below half way up it is too counterweight heavy. Counterweight adjustments should be made to maintain the span in proper balance.
