
119 
 

 

 

The photograph below shows the critical diagonal shear crack. Note the black labels near 

the bottom of the member show the distance in metres from the east support.  The 

measured crack widths, in millimetres, are given on labels beside the cracks.   

 

The west side of the specimen, shown below, while containing significant diagonal 

cracks, showed no indication of being close to failure. Next week we will commence 
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phase II of the project by applying external ―stirrups‖ to the failed east side of the 

specimen to allow additional load to be applied. 

 

While extensive tracking of displacements and strains was conducted during the test, the 

simple X-Y plotter shown below was used to control the experiment.  The plotter shows 

the relationship between the magnitudes of the applied point load on the Y axis against 

the deflection measured by an LVDT directly below the point load.  Three University of 

Toronto professors made predictions and these were plotted on the graph paper prior to 

starting the test.  First flexural cracking was observed at P = 198 kN and full load stages 

were taken at 250 kN, 325, 500 and 625 kN.  At each load stage, the load was reduced 

somewhat to ensure safety of the students and lab technicians making the measurements.  

At the end of day one and day two of testing the load was reduced to zero overnight.   

The other reductions in load on the graph were caused by the formation of major new 

cracks.   
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The photograph below shows the people who made this test possible.   The creativity and 

problem solving abilities of the technical staff were crucial for this unique project.  This 

includes lab manager Renzo Basset (on right) and chief technician John MacDonald (on 

left) assisted by technicians Bryant Cook, Michel Fiss and machine shop foreman 

Giovanni Buzzeo.    This project will form part of the MASc thesis of Phil Quach who is 

seated at the front of the photo.  Phil‘s Master‘s thesis will report on the testing of two 

specimens, the 4000 mm deep specimen in the background and the more traditionally 

sized 300 mm deep beam on which he is sitting. 
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From: Michael P. Collins and Evan C. Bentz, University of Toronto 

To Engineers who submitted predictions to the contest  

Date: June 15
th

 2015 

Re: Reloading of strip from four metre thick one-way slab 

 

A number of our colleagues upon receiving Friday‘s test summary indicated some doubts 

as to whether failure had actually occurred or was it simply the formation of the large 

diagonal crack that had caused the load deformation plot to reduce.  To answer this 

concern, and to obtain more convincing photographs of the actual failure mechanism, we 

decided to reload the specimen this morning.  The test has just completed with the 

maximum load that could be reached upon reloading being 433 kN.  The very large 

widths of the failure cracks are currently being measured. 
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This photo shows the X-Y plotter at the end of the test. Note that the dropping of the load 

as the failure crack propagated occurred so quickly that the plotter pen left only a very 

light mark.  If you zoom in, you can just see it.  Note that the slope is consistent with the 

slope that occurred on Friday as the crack began to spread. 
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For the west end, the failure load predictions and the experimental result are compared 

below.   Once again, about 20% of the predictions fall within the ―golden zone‖ of plus or 

minus 10% from the experiment.   

 

Only two of the entries were within plus/minus 10% for both the east and west end 

predictions.  These were: 

 · Cervenka Consulting, of Prague, Czech Republic 

 · SNC-Lavalin Hydro & Prof. M.B. Ftima of École Polytechnique de Montréal, 

Canada 

They both submitted entries based on nonlinear finite element analysis programs which 

they developed.  Of these two excellent predictions, the load-deformation prediction from 

Cervenka Consulting was better and, thus, the winner of the contest is: 

 Cervenka Consulting with the report written by Vladimir Cervenka and Tereza 

Sajdlova.    

Congratulations to them for an excellent job.  It is interesting to note that the last shear 

response prediction contest conducted by the University of Toronto was in 1982 and it 

was also won by Vladimir Cervenka.  At that time, his predictions were the only ones to 

be within 17% of the observed values for each of the four panels.   Given that we now 

have two predictions within 10% of the observed values, the profession has definitely 

made progress in the past 30 years. 


