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Introduction
Different factors caused the collapse of the Florida International University Bridge. Various researchers have carried out investigations to determine what caused the bridge to collapse. This essay aims to evaluate the reason for the collapse of FIU Bridge, the civil engineering perspectives that done incorrectly, and lastly explain what were the design faults in the bridge.
Reason for the Collapse of the Bridge
There were structural design errors in the bridge which led to the collapse during construction stage III. The cracks on the bridge occurred due to deficient architectural design (Occupational Safety and Health Administration 10). The civil engineers who were spearheading the construction procedure did not meet some of the standards of civil engineering in the construction of large structures like the bridge. The designer did an overestimation of the strength of a critical section of the bridge, and thus they underestimated the load on the same part (Kay 10.
The critical leading cause that led to the collapse of the bridge was the design errors. There was an error at the construction joints and shear transfer. There was no mechanism to transfer tensile forces to the deck. The drain pipes and embedded pipes located inappropriately, and there was a lack of redundancy of the main structure. The design errors resulted in the formation of cracks at the bridge and with time as the cracks become significant, it led to the collapse.
Design Issues
The design of the FIU Bridge had several faults. The bridge had four main structural design errors. The first design error was lack of adequate shear transfer at the construction joint. The second design error is a lack of redundancy in the structure of the main design. The third design error is lack of a mechanism to shift the force at the tensile to the diagonal of the deck.  (Occupational Safety and Health Administration 110). The fourth design error was locating of drain pipes and the embedded pipes in diaphragm II.
Lack of Adequate Shear Transfer at the Construction Joint
In the bridge, several rebars were intersecting at the construction joint. However, not all bars were fit enough to be considered for shear transfer because of lack of development length (Occupational Safety and Health Administration 107). Some of the rebar intersecting the construction joint lacked adequate embedment on the diagonal side of the construction joint. The bars at the construction joint not meeting these criteria made it hard to have an equal shear transfer at the joints. Also, by not providing adequate shear transfer at the construction joint made it hard to prevent a slip across the joint.
A Non-Redundant Structural Design
The structure of the main span was determinate and non-redundant (Occupational Safety and Health Administration 109). The disadvantage of a non-redundant structure is that it lacks multiple load paths. Therefore since the FIU Bridge was of a non-redundant structure, it lacked sufficient load paths that could be used to distribute loads of diagonal equivalently to the other parts. At the centre part of the span, there was only one truss line. The bridge collapsed because when the diagonal failed the single line of truss could not support the bridge anymore. Building the bridge under a procedure permitted installation of large structures, leaving the bridge vulnerable to collapse before completion (Jansen 1).
Lack of a Mechanism to Transfer Tensile Forces to the Deck
There was no viable mechanism to capture the horizontal tensile forces from one of the main diagonal the deck (Occupational Safety and Health Administration 110). At the bridge, most of the energy accumulated at the truss rather than being distributed to the deck. Constructing the bridge in a manner that hindered the distribution of force from the center to the deck caused the collapse. 
An inherent weakness occurred in stage 3 (Occupational Safety and Health Transfer 110). The defect resulted from a shear lag transfer which was created by the accumulation of weight at the truss. There was also an error made in the design of the nethermost nodal region of the span, at the point of connection of the two truss members connected to the deck of the bridge (National Transportation Safety Board).
Location of Drain and Embedded Pipes at the II
Locating the drain and embedded pipes at the middle point of the deck reduced the cross-sectional area of the deck. It also hindered the PT tendons from being placed that would take control of the horizontal deck load from the deck (Occupational Safety and Health Administration 111). By locating a 4” and 4 diameters, pipes next to the columns in is one of the factors that initiated a crack in diaphragm II.  
Civil Engineering Perspectives That Were Not Done Correctly
Some engineering perspectives were not followed and adhered to in the design and construction of the bridge. FIGG Bridge Engineers (FIGG) failed to include peer review personnel in stage three as required by the FDOT. The FDOT states that checking the bridge at each stage is compulsory. The consultant who conducted a review at step 3 did not check the structural design of the truss (Korman and Scott 1). Also, the recommendation that the consultant made on the issue of post-tensioning should have been subject to peer review since they unincluded in the initial design. When the cracks started to develop, two structural engineers from FIGG examined the cracks by suing man-lift. In their report, the engineers stated that the cracks were more significant, and immediate measures should be taken for safety purposes. However, in their report, FIGG presented a statement that was not per the engineers' report. FIGG stated that the cracks did not show any safety concerns, and thus there was no need for immediate action.
Conclusion
The collapse of the FIU bridge was due to the negligence by FIGG Bridge Engineers (FIGG) and the Engineer of Record (EOR). These two organizations neglected their job as they refused to accept that the bridge was in danger, and it needed emergency security measures. The EOR also failed to put into consideration the recommendation by the Louise Berger Group, who carried out the peer review. The Louise Berger Group had recommended post-tensioning during the movements phase, but FIGG rejected the recommendation. The faults in the structural design of the bridge also contributed a great deal to the collapse. The engineering team failed to follow the minimum required standards in the civil engineering industry. There was inadequate shear transfer at the construction joints and, a lack of redundancy for the main structural design. There was no mechanism to transfer the tensile forces to the bridge and faults in the location of the pipes.   
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