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Reinforcement Analysis 

 The 2013 Lawrence Tech concrete canoe team has chosen three possible materials as 

candidates to use as the main structural reinforcement in the canoe. The materials were 

selected and tested on 4 major categories, overall strength in tension, bond strength to 

concrete, percent open area, and the overall durability of the material. All of the materials were 

fiberglass grid-type reinforcement that had a bi-axial weave. The first was Fornit-30 (figure 1.1) 

and has been used in the past three concrete canoes, due to its durability and strength. 

Although the Fornit excels in strength and durability it is not very workable and has resulted in 

constructability problems. The second candidate was Permalath by BASF (figure 1.2). Permalath 

is used in the stucco and stone veneer industry as an alternative to steel lath. Permalath 

seemed as though to have a minimal strength and durability upon visual inspection. The final 

material was Spiderlath (figure 1.3). Of the three materials Spiderlath look the most durable 

and strongest.  
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Testing-  

Three different tests were conducted, a percent open area calculation, a tensile test of the 

material, and a flexural break of the material encased in concrete.  

 

Figure 1.1  

Fornit-30 

Figure 1.2 

Permalath 

Figure 1.3 

SpiderLath 
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Percent open area-  

The percent open area test is vital to complying with the rules of the National Concrete Canoe 

Competition. The rules state that the percent open area of any grid reinforcement shall be 

more than 50%. The calculation measures the thickness of each strand in the grid, along with 

the area open in the grid square. The results of the calculations are shown below in Table 1.1. 

Material Percent Open Area 

Fornit-30 53.4% 

Permalath 68.4% 
Spiderlath 60.4% 

              Table 1.1 

Tensile Test- 

The tensile test for each specimen would be conducted on an Instron 8502A material test 

system. To test the tensile strength, a 3” x 14” piece of material was used. To be able to insert 

the samples in the machine properly, each specimen needed a buffer for the machine to clamp 

to. To do this a piece of epoxy impregnated fiberglass was wrapped around the end of each 

material. Once wrapped a piece of steel was epoxied to each side of the buffer fiberglass. This 

process can be viewed in Figure 1.4. 

 

 The tests were conducted on the Instron by using a deflection rate control and ramp up 

software. The selected load rate was 1.0 inches per minute. This rate was used for all of the 

specimens until failure. Ultimate load and deflection and ultimate load were calculated using 

data acquisition and are shown below in Table 1.2. 

Fiberglass 
Buffer 
 

Steel  Plate 

Sample 
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Material Deflection at ultimate load (in) Ultimate load (lbs) 

Fornit 30 .4500 738.4   
Permalath .3144 145.4 

Spiderlath .2375 1728.2 

 

Based on these results Spiderlath outperformed each of the other materials by having the least 

deflection at ultimate load and having the greatest ultimate load. Spiderlath was 234.0% 

stronger than the next competitor and 1188.5% stronger than its competitor in the stucco and 

stone veneer industry, which was shocking. As for the deflection Spiderlath is the perfect 

material for the concrete canoe because it has very little “stretch” which will help in minimizing 

cracks and failure. The testing process can be seen in the figures below.    

 

 Figure 1.5 – Computer Software and Data Acquisition System 
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   Figure 1.6 - Instron 8502 A 

 

     Figure 1.7 – Spiderlath Loaded in Jaws 
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  Figure 1.8 – Failed Spiderlath 

Flexural Testing –  

The materials were then tested in a flexural break of a simulated hull of the canoe. The samples 

of each material was placed between 2- ¼” layers of concrete to make a concrete specimen 

that measured 14” in length, 3” in width, and ½” thick. A sample of the beams can be seen in 

figure 1.9. A control sample of just concrete was also tested for comparison. The flexural test 

was conducted on a MTS point loading test machine. The test was set up using a three pint 

loading scenario, meaning that there would be two support loads on the underside of the 

concrete sample and one on top. The span of the support loads were 12” apart and the single 

point load was in the center. The ultimate load and the deflection at ultimate load are shown 

below in table 1.3.  
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Figure 1.9 – Beam samples 

Material Deflection at ultimate load (in) Ultimate load (lbs) 

Fornit 30 .9314 52.23   
Permalath .1840 34.14 

Spiderlath .729 70.72 
Control 0.16 12.20 

        Table 1.3 
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As seen in this table Spiderlath increase the strength of the concrete. This is due to its 

superior bonding to the concrete. Spiderlath bonded to the concrete much better than all of 

the materials; this can be seen in the following figures.    

 

Figure 1.10- Permalath failed completely  
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Figure 1.11- Fornit-30 did not completely fail but it held more load than Spiderlath 

 

                  Figure 1.12 – Spiderlath did not fail and held the most load 



2013 LAWRENCE TECHNOLOGICAL CONCRETE CANOE TEAM 

10 | P a g e  
 

            After conducting our numerous tests, it was easily determined that Spiderlath was 

superior in every category tested. It had an optimal percent open area for the use in canoe, it 

had the highest tensile strength at 1728.2 lbs with minimal deformation, and it added the 

highest flexural strength to the beam. Surprisingly enough Spiderlath had the greatest 

workability of all of the specimens on top of its great strength. In summery Spiderlath is the 

most workable, strongest, and most durable grid reinforcement that has ever been used in a 

Lawrence Tech concrete canoe.     

 


