
N e w Niagara Gorge A r c h Near ing Complet ion 
The T w o Cantilever  A r m s of the M ich igan  Central 's 640-Ft. 

O N O C T O B E R 11, after the closing members at the crown 
of the M ich igan  Central's new 640-ft. arch across 
the N iagara gorge had been placed i n position, the 

two  halves of the structure, which  had been extended from 
the two sides of the gorge by cantilever erection, were 
brought to bearing by releasing the backstays and the arch 
became a self-supporting structure. T h i s bridge,  which  has 
the dist inct ion of being the longest ra i lway arch bridge i n 
Amer ica except one, the great H e l l  Gate arch, has been bui l t 
to replace the M ich igan  Central cantilever bridge erected i n 
1883, increased t ra in loadings having rendered the o ld 
structure inadequate. A description of the design and details 
of the new bridge and an account of the prel iminary engi­
neering studies and foundation investigations appeared i n 
the Rail-way Age of June 13, 1923, page 177. The fol lowing 
article is therefore confined to an account of the construction 
work  on this bridge, which  entailed the solution of many 
interesting problems. 

General  Description  of the Bridge 

The new bridge is located i n the space between the o ld 
cantilever structure and the 55O-ft. arch used by the Cana­
dian Na t iona l (Grand T r u n k ) . It has a span of 640 ft. 
from  center to center of hinge pins and a rise of 105 ft. It 
is designed to carry two ra i lway tracks on the deck at 13 
ft. centers. It belongs to the spandrel braced type of steel 
arch wi th  the lower chord conforming to a parabolic curve 
and the top chord horizontal. It was designed for erection 
by the cantilever method with  a p i n bearing between the 
two  halves of the lower chord at the crown so that it is a 
three-hinge structure for dead load exclusive of the weight 
of the ballast and the track construction. However, as the 
crown  joint i n the top chord  w i l l  be riveted sol id, the struc­
ture w i l l  function as a two-hinged arch for  l ive load. 

The design follows the usual practice for riveted structures 
except that p in connections are provided at each end of the 
first  two vertical web members on each side of the crown. 
These posts are so short that deformations occurring in the 
arch under load or temperature changes would  have intro­
duced excessive secondary stresses i f they had been provided 
wi th  r i g id  connections to the chords. 

The size and general characteristics of the ma in truss 
members are given i n one of the accompanying drawings. 
The bottom chords are of closed box section wi th  two webs, 
3 ft. 2 3/4 in. center to center by 5 ft. 6 1/2 i n . deep, each web 
consisting of four plates 5/8 i n . thick. The angles are 8 i n . 
by 8 i n . by 3/4 in. throughout, the var iat ion i n the makeup 
being made by changing the thickness of cover plates. The 
maximum  bottom chord section has a gross area of 714.78 
sq. i n . , to provide for a maximum resultant  stress of 9,700,-
000 lb. The joints i n the bottom chord members are neces­
sari ly  made at the panel points and the abutting ends are 
mi l led  for bearing on only the middle 2 ft. 6 i n . of the 
total depth of 5 ft. 6 1/2 i n . These chord splices have been 
proportioned  for 100 per cent riveting. The two trusses 
are set on a batter of 8 vert ical to 1 horizontal, a l l members 
of the trusses, inc lud ing  the top chord, conforming to this 
batter. 

The Floor Is an Independent  Structure 

For a number of reasons, among which  is the possibi l i ty 
of a subsequent raise i n the grade of the tracks across the 
structure, the entire floor system is essentially independent 
of the trusses. The design provides for a ballasted floor 
wi th  the ballast-retaining construction carried on a 3/8 in. 
floor  plate resting on 15-in. I-beams spanning longi tudinal ly 
between floor beams spaced transversely at intervals of 12 ft. 
2 i n . These floor beams are carried by two side girders 
which  are supported on the trusses at the panel points by 
means of beveled castings which  compensate for the inc l ined 
position  of the top chords. 

The arch bridge structure is flanked by a plate girder 
approach span at each end, that on the Canadian side being 
100 ft. long and that on the Amer ican side 125 ft. long. 
These approach spans are provided with  ballasted floors of 
s imi lar  construction. Beyond the approach spans at each 
end of the bridge the ra i lway approaches consist of a number 
of spans of reinforced concrete viaduct terminating i n  street 
subways which  carry the tracks over streets f lanking the 
river  on both sides. A total of 16,100,000 lb. of structural 
steel was required for the project, of which  9,600,000 lb. 
is i n the arch trusses and bracing, 2,700,000 lb. i n the arch 
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