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Test results show that the diagonal and 

horizontally dented joints could hold the 

most force at 264 Newtons. This is the point 

at which the joint reached failure and was 

not secure.
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Conservation and stewardship of the Earth’s natural resources have long been recognized as 

an important step in preserving our planet for future generations. The purpose of this project is to 

test the strength of joints created by heating plastic bottles around solid materials and determine 

the optimal structure to hold the most weight, with the purpose of exploring alternative uses for 

recyclable plastics as building materials. This project measured the strength of joints created by 

heated plastic bottles and used X-Ray diffraction to analyze the structural changes in plastic at 

the breakpoint: the crystalline structure and the orientation of crystallites. It was noted that 

adding joint depressions to the wood increased the amount of weight hold. Changes to the plastic 

did not have a major effect on the crystallinity of the material. Further research on this topic 

could reveal information about the use of plastics as building materials to be used in joint 

construction.

NEXT STEPS
Going forward, the structural integrity and use of plastic materials in the joints need to be 

further tested and improved. Different uses of materials would be beneficial for larger-scale 

structures as the joints were meant to be intended for.  

● Since it was proven that the detents helped increase the weight, adding a wood groove 

around the entire bottle may lead to the maximum in performance. This implies that normal 

engineering methods such as finite modeling could then be used to optimize the joint and 

then do follow up testing in the laboratory.

● Second, since the x-ray results are not showing significant changes in intrinsic material 

behavior, any follow on x-ray work would only be meaningful after the joint was 

mechanically optimized.
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RESULTS FROM TESTING
After melting and stretching, the spaces between the crystals and the angle of diffraction stayed 

relatively consistent as recorded using the X-ray diffraction, meaning that the crystalline structure 

did not significantly change when the plastic was deformed and modified. The difference in the 

peaks can be attributed to inconsistencies in how the water bottles were initially made or flaws on 

the melting process.This proves that the changes to the plastic bottle did not have a large effect on 

the structure of the plastic.

ABSTRACT MATERIALS & PROCEDURE RESULTS

Plastic bottles as shrink-wrap joinery can be used to build structures 

that will support a sizable amount of weight.  The performance of the 

joint is insensitive to the internal intrinsic material properties and solely 

based on the extrinsic mechanical property of the joint. The relative 

consistency of the crystalline structure even after melting and stretching 

proves a relative consistency of strength in most circumstances. It was 

noted during trials that adding joint depressions to the wood increased 

the amount of weight hold. This allows the simplistic technology of 

plastic shrink-wrap joinery to be applied in many climates and 

environments, with a small water bottle piece withstanding over 260 

Newtons of force.

A car jack was used to apply the force to the 

joint, pushing it to failure. The joints were 

secured with plastic water bottles which were 

melted onto the wood using a heat gun. Using X-

Ray diffraction it was examined how the 

structure of the plastic changed in terms of size 

and orientation of crystallites. 


