Objectives: Efficiency, Elegance, and Safety. ? JM .

/
Our bridge seeks to safely accommodate the passage of pedestrians using as few resources as possible.

In the context of it being constantly viewed and used by people on leisure, elegance is important to
ensure the bridge positively impacts the user experience of crossing it. To accomplish these objectives,
our bridge implements a single truss down the center of the deck, a gradually sloping top chord, slanted
diagonal members, and the prevalence of the golden ratio./\- &é/.@//'“’ (/‘7M(

Single Truss

A single truss down the middle braced by wires hanging on the side reduces the number of members
required in the truss and the number of obstructions to strollers, who are empowered to enjoy the view.
A single truss is also more efficient than two trusses with smaller members in terms of cost to support
the same load, as larger members have proportionally increasing radii of gyrations — measure of the
square root of second moment of area to area. oK.

o SRS

Sloping Top Chord

The sloping was designed so the compression in each of the top chord members and the tension in the
diagonal members would be the same under uniform loading. This maximizes the efficiency of the top
chord and diagonal members, as the chord must be constructed out of a HSS that accommodates the
maximum compression in any member. This efficiency translates into a more elegant design requiring
less steel, less dead load, and less cost.

Slanted Diagonal Members

Having one slanted member for each node instead of a vertical one and another diagonal one increases
the efficiency of the bridge two-fold. Performance is not compromised under balanced loading. Under
heavy point loading, having separate diagonal and vertical members would be more effective - meaning
less compression in comparison in the top chord — but such situations would be highly unlikely under
service for pedestrians. Additionally, having single diagonal members at each node puts each diagonal
member and the bottom chord under tension, with only the top chord in compression. The diagonal
members in most bridges are longer than the top members, and putting the compression of a system on
shorter members make the bridge safer and more efficient as they are less likely to buckle.

Golden Ratio

Acknowledging that the bridge’s main purpose is to service pedestrians, aesthetics is a substantial
concern. Employing the golden ratio (1.618) in our design makes the bridge more pleasing to look at, an
important part of improving the user experience. The length of the large truss to the small ones is
67/41.5 = 1.614 while the ratio of sections is 16/10 = 1.600. .

Our design’s efficiency is reflected by our very competitive cost of $236,000 and dead load of
0.356kN/m? and 0.537kN/m>, well below the assumed dead load of 0.7kN/mz. In recognition of the cost
to elegance and construction cost of having numerous members, our entire bridge is made of only 33
diagonal members. Our design allows the minimization of maximum load in each of the chords and
diagonal members, and should be chosen for its achievement of efficiency, elegance, and safety.
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