
Bill’s Building Blocks 

Reducing the Grade to Cross a Mountain 
 

The older I become, the more amazed I am that the simplest of ideas remain 
foundational to supply chains.  Let me give you one interesting example.  Years ago my 
wife’s descendants lived in Altoona, PA; so recently we decided to take a road trip 
there.  Altoona is located near the center of Pennsylvania. In the late 1800’s Altoona 
was a vital hub of the Pennsylvania Railroad where steam locomotives were built and 
maintained and rolling stock was assembled into complete trains. 
 
Before the railroad it took 3.5 days to travel from Harrisburg to Pittsburgh. The first 
passenger train connection slashed travel time to just 13 hours!  Trains had to cross the 
Allegheny Mountains to get to Pittsburgh, but the best route had a 4% grade that 
defeated long freight trains. Here is the simple idea. Track was laid back along a stream 
bed and back out again adding an extra 2,375 feet between two strategic points in the 
rail line which effectively cut the grade in half to 2%.  Now 100 car freight trains could be 
pulled by steam engine up and over the Allegheny Mountains.  This “Horseshoe Curve” 
was completed in 1854 and became a National Historic Landmark in 1966.  Later 
Pennsylvania Railroad assets were sold to Amtrak and the Norfolk Southern Railway. 
 
Rail freight is critical economic inland transportation when high cube and high bulk 
cargo needs to move where barge traffic lacks access.  From natural resources in 
gondolas and tank cars to double stacked containers, from automobile carriers to 
intermodal piggyback trailers on flat cars, from box cars to refrigerated unit trains an 
enormous amount of freight moves by rail.  The 2018 CSCMP State of Logistics Report 
states that in 2017 rail moved 15.9 million carloads of intermodal, 9.2 million carloads of 
industrial product including automotive, paper, chemical, and petroleum, 5.3 million 
carloads of coal, coke, and iron ore, and 2.5 million carloads of agricultural product. 
 
The Altoona foundries, forges, machine shops, and assembly plants suffered from the 
technology leapfrog of diesel-electric locomotives when the Pennsylvania Railroad 
started replacing steam locomotives around 1948.  But the simple idea behind the grade 
reduction from the Horseshoe Curve is still in play today.  Amtrak moves two passenger 
trains a day and Norfolk Southern Railway moves a dozen freight trains a day across 
the Horseshoe Curve. When I visited in August, a freight train with maybe 90 cars pulled 
by four diesel engines in the front plus two more diesel engines in the middle stretched 
as far as the eye could see down both sides of the curve! 
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