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Systems and Equipment, Chapter 46. This is the most reli-
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Flexible mechanical couplings (Photo 7) offer another 
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The expansion is (180 − 70°F) × 140 ft × 0.76/10,000 = 

0.21 in. (5.3 mm) per floor, or 1.2 in. (31 mm) through 

the entire shaft. The pipe must not be allowed to move 

substantially at any branch to protect the penetrations. 

This gives us a few options. We could offset back and 

forth in the shaft at each floor and anchor near each 

penetration of the shaft to create a series of Z-bends. 

With this layout, each individual floor would only need 

to accommodate 0.21 in. (5.3 mm) of expansion. Using 

a 2.5 ft (763 mm)  offset on each floor, the force at each 

anchor is only 680 lbf (3025 N), which is acceptable in 

most situations. 
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