
Design Concept

The purpose of this project was

to find the ideal sieving process

of a 50/50 mixture of Mt.

Mazama ash and Portland cement

which produced the best possible

compression strength, as tested

with standardized cubes.

Conclusions
With our test we were hoping to find

that –16 sieved ash would provide

us with the best strength of our

three-testing amounts. These was –

16, -30, and –50. Though the

difference in the average of –30 and

–16 was not that great –16 was still

the strongest. This is very different

from the initial mix as it consisted of

–50 ash, and now being able to use –

16, it will cut back a lot of the labor

time and will provide us with a trail

surface that is strong and ADA

accessible. For better more accurate

results in the future I would

recommend testing more cubes to be

able to set apart the outliers and get

possibly more accurate results than

we have collected.
For further information

Aidan.duval@oit.edu

Steven.luna@oit.edu

End Results
After testing the compression
strength of each of our mortar
cubes made from -16, -30, and –
50 sieved ash at the intervals of
7, 14, and 21 days we found the
past 16 to be the strongest as
well as the easiest to work with.
Results shown in figures 2 and 3:

Materials and Methods
For our slurry mixture, we
converted a mortar cube mixture
that was pre-determined by the
Mortar Cube Testing Standards
(ASTM Standard) to suit a mixture
with ash from Mt. Mazama. The
mixture was made up of 883g Ash,
792g Sand, 250g Cement, and 242g
(+75g/100g water, depending on
ash percentage of sieve) Water.

Analysis

Throughout the testing process

our group learned a lot about the

process of making and testing

mortar cubes. After reviewing the

ASTM for mortar cube testing,

we found there are a lot of

specifications in how cubes are

made. An example of this being

that during the cube making

process, the way in which cubes

are compacted affects

their strength during testing. We

now know that when we are

doing testing where we make an

abundant number of cubes, it is

important that we try to control

as many variables as we can so

that our data can be consistent as

possible. See examples of mortar

cubes in figure 4:
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Figure 3 : Bar graph showing results 
of compressive strength tests on each 
of the cubes at 7, 14, and 21 days
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Figure 2: The table above shows the 
results of the average PSI that each of 
the mortar cubes were able to withstand.

Figure 4: Two -16 ash mortar cubes

Figure 1: The 
image shows the 
concrete 
compression 
machine used to 
calculate the PSI 
that each cube 
could 
withstand

Figure 1: Local wing watchers trail 
here in Klamath Falls
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Design Concept

Our group was tasked with 
processing the raw materials 
supplied for construction of the 
trail. This requirement translated 
to sifting a large quantity of ash 
from Mount Mazama to certain 
specification.

We were tasked initially with 
finding the ideal grain of the ash 
sifted, of which we were asked 
to provide samples of grains 
pass 16, 30, and 50 for the 
mortar-cube testing and surface 
applicator groups respectively.

Acknowledgments

Funding for the project was 
provided by the Wingwatchers
nonprofit organization.

Special thanks to the ENGR 102 
staff for the support.

Conclusions

After finding out that the best 
course of action was to sift all 
material to a pass 16 the next 
step would be to create a larger 
sieve that could handle more 
material at a time.

For further information
Group contacts:

Dylan.Jackson@oit.edu

Gisele.garcialopez@oit.edu

Final Product

The project resulted in several 
samples being provided to groups 
of interest, and an 
acknowledgement of the 
restraints our materials imposed. 
Our project operated on a budget 
of $160, which we were planning 
on allocating to form a 
contraption out of two by four 
wooden frames, which we would 
attach a wire mesh using nails; 
however, implementation was 
unfortunately unviable due to the 
shipping inconveniences from the 
company we ordered mesh from.

Materials and Methods
Our group approached the 

project in a task-based manner, 

assigning weekly goals to retain 

progress momentum.

Figure 1. Illustrates the Gantt chart

created by our group to map out

and keep pace with various aspects

of the project.

Analysis
The pass 16 is the most optimal 
and realistic size to use for the 
volcanic ash. The pass 30 is ideal 
to use however, the issue lies in 
the amount that would be 
needed for the project. The 
amount of sieved ash that would 
gather from the pass 30 may not 
be enough material to complete 
the project. The pass 50 is too 
fine to be used and the amount 
produced will also not be enough. 
Therefore, we concluded from our 
testing that pass 16 will be most 
optimal. The sources of error that 
could have occurred are 
inconsistencies of the wire 
meshes, human error was 
introduced because different 
participants tested the other 
grades of meshes. Issues which 
still need to be resolved involve 
the storing of the ash, the sieving 
of the remainder of the ash, and 
lastly the transportation of the 
material to the site, of which will 
need to be figured out as well.

Figure 3. Chart describes the amount of 
different sized ash collected from a 5 
lbs. sample 
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Sieve size Total Ash 
(lbs.)

Usable Ash 
(lbs.)

Waste (lbs.) Usable Ash 
Percentage

Waste 
Percentage

No. 16 5.0705 4.3310 0.6675 85.42 % 13.16%

No. 30 5.0130 3.460 1.4575 69.18% 29.07%

No. 50 5.0790 1.5490 3.3620 30.50% 66.19%

U.S. Sieve Size Opening in mm Opening in inches

No. 16 1.19 0.0469

No. 30 0.595 0.0234

No. 50 0.297 0.0117

Figure 2. Chart describes the different 
sizes of sieves and their opening 
measurements in different units. 

The materials 
used consisted of approximately 
16 cubic meters of Mount 
Mazama ash, 
which was processed utilizing an 
automated sifting machine, then 
our group shoveled several 
batches of the material on 
sheets of tarp to dry for more 
effective sifting.



Design Concept

The project goals were to

calculate the Embodied Carbon

of our project, and the

Sustainability of our project. The

project measured that by

comparing concrete with and

without ash.

This Project calculated carbon

emissions of the Wing Watcher

Trail project.

Embodied Carbon Calculation
This project calculated the

carbon emissions using the EC3

tool. This tool can take in input

variables and generate a boxplot.

Acknowledgments

Dr. Salem, Dr. Greer, Dr. Riley

Conclusions

This project has calculated the

efficiency and sustainability of the

project and total carbon count of

50% ash mix in the concrete mix.

This project discovered that this

method was very sustainable and

has reduced the embodied carbon

count compared to traditional

concrete mixes. This project results

prove that the work the project has

done can be built upon, which can

lead the world to reducing carbon

emissions in construction.

For further information
Joshua Moore

Josh.moore@oit.edu

Tyler Leerhuber

Tyler.Leerhuber@oit.edu

Nicholas Costley

Nick.costley@oit.edu

Final Product

The projects final mix was

calculated to be approximately

221 kgCO2E per cubic yard. The

Envision Sustainability Rating

have evaluated this project to be

Gold level (42% of the total

applicable points).

Materials and Methods
This project used the EC3 tool

and the Envision Rating system

to evaluate our projects

sustainability. Present Gantt

chart.

This project tested concrete

mixes that used ash in the mix to

lower the carbon emissions of

concrete production.

Massachusetts Institute of

Technology has found that using

ash in concrete mixes leads to a

16% reduced carbon emission

count. This is how the projects

result was calculated.

Analysis

As the reader can see from figure

1, the project mix is below the

average carbon emissions for

traditional concrete mixes.

As seen in Figure 2, The

Envision Rating System has

evaluated the project at 42% total

applicable points, which returns

as a Gold award.

Figure 1. Boxplot of potential carbon 
emissions.
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Figure 2. Envision Rating System Results
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Components
• 2” PVC pipe
• 44 gal container
• 2” bulk head fitting
• 2” valve
• Generator
• Paint mixer
• Fertilizer spreader

Design Concept
The surface applicator consists of three 
main components; a trailer, an agitator, 
and the applicator. Our design uses 
gravity to pull the aggregate out of the 
agitator and into the applicator. The 
purpose of this device is to provide an 
even layer of concrete that will make 
the Wing Watchers Trail more ADA 
accessible.

Methodology
The final product has changed greatly. 
We first started with a bucket that 
poured the aggregate into a PVC tube 
with holes, which clogged too 
easily. We then found that the fertilizer 
spreader did not clog and covered a 
much greater area.

Analysis
With the knowledge that the fertilizer 
spreader worked, we went and tested it 
outside with the mix the previous 
professor made and found that the 
fertilizer spreader worked well in 
spreading the concrete.

Learning Outcomes
We learned how to prototype a new 
technology/device that has not been 
done before.

Acknowledgements
Dr. Ashton Greer, Pat Kile, Dr. Charles 
Riley, Dr. Aboubakr Salem, 
Caroline SchulzeFigure 2. Final blueprints

Figure 1. Early prototype plans

Figure 3. Bucket and PVC tube test

Figure 4. Fertilizer spreader test

Figure 5. Before and after fertilizer spreader test

• Flex Seal™
• Trailer

Final Test and Conclusion
We were finally able to conduct a full 
test on the last day of class and the 
results surprised everyone. It left 
behind a perfect, even layer of concrete 
in the gravel. From the testing, it looks 
to fulfill are needs in applying the 
concrete mixture.

Figure 6. Applicator in operation and surface after 
application

Figure 7. Final product



Design Concept

Original goals were to create surveys 

for public input and end user reviews 

while providing infographics on the 

trail resurfacing.

The measurable aspect of this portion 

is the data from the surveys, the 

surveys themselves, and the 

infographics, which includes a couple 

of brochures and an interpretive sign.

Figure 3.

Acknowledgments

Thank you NITC for providing 

funding and research for the trail 

resurfacing

Conclusions
• Main Goal 

• Method of communication 

with the trail users and 

individual groups working 

on related projects

• Corrections

• Implement surveys sooner 

(physical copies and QR 

code)

• Benefits

• Aid future projects

• Older data to base 

estimations off of

For further information:
Sadie Brackeen:

sadie.brackeen@oit.edu

Yareli Ledezma:

yareli.ledezma@oit.edu

Figure 1. A picture of 
the original trail 
before resurfacing

Final Product
• Three surveys

• Two were created to gather 

opinions before resurfacing

• Last was created to gather 

opinions after resurfacing

• Survey drop box

• Designed for paper surveys

• Brochures

• Adult

• Children

• Adjustments

• QR Code

• Materials

• Metal drop box, screws, 

wooden post

• Methods

• 2 sub-teams

• Build/implement

materials

• Develop

surveys/brochures

• Online survey/ physical 

survey/ QR code

Analysis
• Testing period

• Surveys presented to local 

organizations

• Feedback

• Some see room for 

improvements as seen below 

on the two highlighted 

questions

Figure 6. Shows how many times a person frequents 
the trail per year
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Figure 2. The survey drop 
box.

Figure 7. Illustrates the accessibility of the trail to the 
public on a scale of 0 to 5

Figure 4 and 5.
Both pictures are 
from one of the 
brochures that 
our group created 
from provided 
data and pictures

Figure 8. Details how safe people feel when walking 
on the trail at any moment in time

Materials and Methods
Figure 3.
Picture of Brochure 
created by group, 
meant for a young 
audience
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