
1 

 

Concrete Frisbee Project Report 

ASCE at UCLA 

 

 

 

April 14, 2008 

Prepared by Paolo Baltar 

Project Manager 



2 

 

Table of Contents 

 

Acknowledgements 3 

Executive Summary 3 

Introduction 4 

Project Resources 4 

Funding 4 

Materials 4 

Workspace and Tools 5 

Design 5 

Construction 6 

Testing 11 

Competition 12 

Conclusion 14 

References 15 

Appendix A: Rules 15 

Appendix B: CAD Makeup 18 

Appendix C: EAA Funding Proposal 20 

Appendix D: Mix Tables 24 

Appendix E: Final Budget 26 

Appendix F: Team Roster 27 

Appendix G: Management Structure 27 

  



3 

 

 

Acknowledgements 

 Foremost, I would like to thank the sponsors of this project.  Frisbee has only been a success with 

the gracious support of the UCLA Engineering Alumni Association; in-kind donations from many 

companies, and the advice of their representatives. 

I would like to acknowledge Jamie Harlan for her wealth of advice from last year’s Frisbee.  

Additionally, Peter Jonna and the rest of my colleagues from ASCE at UCLA deserve recognition for 

their continual encouragement and interest in my work, fueling a commitment towards excellence. 

Finally, I wish to thank my friends, especially Kimberly Leung, for their unending support and 

for believing that concrete can fly. 

 

Executive Summary 

 ASCE Concrete Frisbee is part of a multi-university Civil Engineering Student Conference in 

which a variety of design projects are fabricated and put to the test.  In the general sense, Frisbee is meant 

to fly accurately and reliably.  A Concrete Frisbee must exhibit lightweight and strength properties in 

order to be successful. 

 ASCE at UCLA’s 2008 Concrete Frisbee is named 1738, for the year Bernoulli published his 

book regarding, amongst other things, lift.  An ambitious goal for the 2008 team was to surpass the 1st 

place effort of the 2007 team.  This would be accomplished by incorporating innovative mold and 

construction techniques.  For aesthetics, the Concrete Frisbee would replicate a classic Wham-O Frisbee 

Flying Disc.  Liquid Polyurethane casting was chosen as the molding technique to accomplish such 

intricate form work.  In addition to a new mold, the Frisbee would experiment with color pigments, stains, 

dyes, and a variety of lightweight aggregates and property-modifying admixtures. 

 A series of trial and error experiments revealed the very tricky nature of Urethane Rubber.  The 

chemical process through which the poured liquid rubber turns into a hard concrete mold is sensitive to 

the environment and chemical interactions.  Furthermore, the brittle nature of concrete itself took poorly 

to the curvature and intricacies of a Wham-O Frisbee. 

 Development and testing of the Frisbee involved adjusting the composition of each prototype 

cast.  Fiber reinforcement is a favored method for producing lasting concrete structures such as buildings, 

so 1738 incorporates Alkali Resistant Glass (ARG) Chopped Strands into the mix.  A net of ARG is also 

layered into the disc, providing primary reinforcement against compressive loading.  

 Although the additional tests extended the budget and the schedule of the project, the lessons 

learned for future years will be of key value to ASCE at UCLA’s Conference Teams.  The Final Product 
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is heavier than projected, but does have the desired aesthetic features.  While somewhat less successful 

than previous years’ weight accomplishments, 1738 is many steps forward in the design and testing 

process for Concrete Frisbee. 

 Glass fiber mesh and chopped strands greatly increased the durability of the concrete, such that it 

could withstand extraordinary forces encountered at competition, such as impacts with trees, buildings, 

and the ground.  The second place finish this year of Concrete Frisbee is a great accomplishment, and can 

be improved by a more lightweight concrete mix and additional practice by the throwing team. 

 

Introduction 

 The Concrete Frisbee Project is a Civil Engineering student endeavor.  The purpose is to design a 

practical and durable throwing disc made principally of Portland cement.  ASCE at UCLA competes 

amongst 17 other schools at the American Society of Civil Engineers Pacific Southwest Region Student 

Conference (Conference).  The event is a scored competition which challenges ASCE student chapters to 

prepare and present a number of designs, including Concrete Frisbee. 

 

Project Resources 

 Funding 

 The UCLA Engineering Alumni Association (EAA) has long served the Frisbee Project as a 

cornerstone of monetary support.  The organization serves to advance the practical engineering skills of 

undergraduate students by funding engineering endeavors.  The EAA has some understandable 

limitations, given their grants come from private philanthropy.  Their resources are shared amongst 

approximately ten engineering groups and about a dozen projects.  The grant process involves submitting 

a detailed project proposal, including the scope, impact, and needs of the group.  In 2008, Frisbee 

submitted a proposed budget of $413, subsequently receiving a grant of $250 from EAA. 

 ASCE at UCLA supplemented the budget to a total of $251, to be allocated towards tools and 

design services.  The rest of the projected budget was mainly comprised of construction materials, which 

could be shared from Concrete Canoe, a parallel Conference project with substantial resources. 

 

 Materials 

 The development of the Frisbee required serious resources to construct a Polyurethane Rubber 

mold, as well as to design and test a variety of lightweight reinforced concrete mixes. 
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 The mold required a number of plastic Frisbees to serve as models for the casting mold.  

Polyurethane Rubber, in liquid form, would be used to make a negative facsimile of the plastic disc.  As 

rendered in 2008, that process included Styrofoam casing, and various mounting hardware. 

 The reinforced concrete tested variations of Portland Cement Type I, White Portland Cement 

Type III, expanded shale, expanded slate, recycled glass beads, glass microspheres, Alkali Resistant Glass 

(ARG) net, fiberglass mesh, ARG chopped strands, Nylon chopped strands, air entraining admixture, 

water reducing admixture, shrinkage reducing admixture, metal oxide pigments, and acid stains. 

 

 Workspace and Tools 

 The principal issues encountered during this project were workspace related.  ASCE at UCLA is 

limited in lab and storage space, namely the small room (Engineering 1 2078) that quadruples as office, 

storage, project, and event space for the nearly 200 members of the student chapter.  Fortunately, careful 

planning by the Executive Officer Board allocated sufficient storage space on a shelf in the closet for 

Frisbee to store works in progress. 

 Actual construction space was tight, but had significant shortcomings during the end of Winter 

Quarter as nearly all the Conference Projects made a final push for completion.  Fortunately again, the 

Officer Board had forced a reorganization and cleanup of the area, as to maximize what little space was 

available.  The biggest concern of the concrete projects, including Frisbee, is the possibility of accidental 

damage to the mold or concrete during its curing phase, when it is most fragile.  Partly by luck, and 

thanks to the mindfulness of the other student leaders, Frisbee never encountered serious incident that 

would have jeopardized the project. 

 Grinding, cutting, and sanding tools are essential to the construction of a concrete Frisbee.  The 

process of creating a mold casing is very labor intensive, as is sanding and finishing the surface of the 

concrete disc.  Thankfully, a power sander purchased within budget offered reprieve to strenuous manual 

labor. 

 The urethane mold required some reshaping.  The extensive amounts of cutting were performed 

with a sharp utility knife, however they would have been faster and more accurate had they been carried 

through with machine tools, such as a mill.  The purchase of a mill is beyond the scope of Conference 

projects, but contracting outside machining is entirely viable. 

 

Design 

 A research phase focused mainly on the academic analysis of existing flying discs.  The 

traditional concave flying discs known by the Frisbee brand name rely on three main properties to achieve 
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flight.  First, the lift generated by the convex surface acts in the same manner as an airplane wing.  

Second, light weight is important for reducing the energy of falling to the ground.  Third, rotation 

provides angular momentum, which can help provide stability during flight.  With these properties in 

mind, the standing goal for 2008 Frisbee was to emulate the form and function of a plastic flying disc. 

 The two front running designs early on were a concave flying disc and a double convex throwing 

discus.  More exotic forms of Frisbee, including rings and boomerang types were excluded due to 

Conference Rules.  The throwing discus was quickly eliminated since its form produced unnecessary 

weight.  Between two Frisbees, a 120 gram playing disc and a 175 gram ultimate Frisbee disc, the smaller 

and lighter playing disc prevailed as the template for the 2008 Concrete Frisbee.  The 8 inch diameter 

provided more practicality for manufacturing and weight tolerances. 

 Aesthetic goals for this year’s project were coloration and graphics.  Therefore, the mold would 

require intricate work.  The 2008 Frisbee is named 1738.  It is a tribute to Bernoulli’s publication of 

Hydrodynamica, published in 1738 describing motion of rotation.  The Frisbee would bear the ASCE 

logo, UCLA graphic, and lettered 1738.  A two tone color scheme of blue outside and gold inside would 

highlight Bruin school spirit. 

 A CAD makeup of the mold elements and the Frisbee made in Autodesk Inventor exist for 

educational purposes.  The manufacture of the actual mold and Frisbee are done without engineering 

drawings, since much of the process is chemical anyway.  The cutting and alteration of parts has 

extremely high tolerance for error, as well. 

 In summary, the disc would be 8 inches wide, 1 inch in height, have the form and surface of a 

Classic Wham-O Frisbee, and bear two colors and graphic lettering. 

 The lightweight concrete mix started as Portland Cement Type I mixed with a large proportion of 

3M K-Series glass microspheres.  Later developments incorporated rock aggregates such as Buildex 

expanded shale and Stalite expanded slate along with Poraver recycled glass beads into Lehigh White 

Portland Cement. 

 

Construction 

 Concrete development followed a prototyping strategy, where mixes and molds would be 

developed simultaneously by attempting many alterations to the concrete blend and form in one cast.  

Although risky, the benefit is more rapid progress towards desired characteristics if only logical 

alterations are made.  For Frisbee, this meant changing aggregate and admixture proportions while 

modifying the mold to better release cured concrete. 
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 Two major obstacles readily presented themselves after the first attempt to cast a disc in a 

urethane mold.  Prior to this, it did become obvious that a substantial amount of urethane would be 

required to envelop an entire eight inch disc.  Initial budget projections were essentially shattered, due to 

the high cost of urethane.  Some additional funds were released from ASCE, and the extra purchases were 

covered.  The initial trial of urethane molding produced promising but incomplete results.  High quality 

food grade urethane from McMaster proved to have superior consistency and workability to the more 

economical blends from US Composites.  Air bubbles and gelling were practically nonexistent in the 

more expensive blend, but the outrageous cost incurred the use of a 75-60 RTV Liquid Urethane Rubber 

blend from US Composites—available for $108.00 for two gallons.  Each mold required approximately 

one gallon. 

 The following images are from the Concrete Sports projects, and carefully illustrate the process 

of making a Polyurethane mold from liquid urethane rubber. 

 

 

 

This is the first step in creating a mold to cast 

concrete in. Lauren is carving a void in a block of 

Styrofoam. 

 

 

 

Polyurethane tends to bond to styrofoam, making 

for difficult removal. The preform is lined with a 

trash bag to prevent leakage and aid in removing 

the cured urethane. The plastic bag is tacked to the 

styrofoam with some drywall nails. 



8 

 

 

The plastic form is mounted into the Styrofoam 

case.  Graphic inlays are added to the surface of the 

plastic disc at this point.  When the urethane is 

poured, it will flow over the embossed letters Ucla, 

ASCE, and 1738, making a small engraving in the 

mold.  Since the urethane becomes a female mold 

for the concrete, that engraving becomes embossed 

on the final concrete Frisbee. 

 

 

 

 

Polyurethane consists of two chemical parts.  It is 

important to remember that Urethane cures 

chemically, as the hardener attaches to the liquid 

rubber.  It is different from household glue, which 

simply dries by evaporation. 

 

 

 

 

Stirring thoroughly ensures proper molecular 

bonding.  This step is important to prevent 

undesired gelling (uncured liquid urethane) in the 

mold. 
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Pouring slowly prevents air bubbles from 

entraining into the mold.  Air bubbles can also 

migrate to the surface of the form, causing 

imperfections in the mold. 

 

[That’s Lauren again, the Concrete Bowling Ball 

Director.  She did a better job pouring carefully than I 

did on the Frisbee, so her process is pictured here.  But 

you get the point.  This is further opportunity to reflect 

the versatility of urethane as a mold-making compound.] 

 

 

 

 

All covered, and starting to harden already.  The 

plastic island in the center creates a hollow void, 

increasing flexibility, reducing weight, and 

conserving urethane.  Polyurethane tends to firm in 

under ten minutes. 

The Frisbee mold is created in an identical process; however the shape and form are of a disc rather than a 

ball.  And most notably, the Concrete Frisbee embosses were created by gluing paper-cut-out lettering to 

the plastic disc, therefore engraving the graphics into the female urethane mold.  The mold is used by 

cutting laterally to release the sealed plastic disc, then putting concrete in and reclosing the mold.  

Releasing agent is important to protect the rubber mold from damage. 

 Many alternatives to the Liquid Urethane molding exist.  Close by, other forms of RTV, such as 

putty and aerosol have different workability properties.  Foam spraying or milling can be more 

economical processes.  And simple methods such as casting in pie tins and glass dishes can save labor.  

However, this year’s liquid casting process incorporated very intricate detail into the final shape of the 

Frisbee, including graphics, surface texture, and curvatures. 
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 Nevertheless, the process of casting liquid Urethane encountered serious problems.  In practice, 

exact proportioning of the two chemical components is challenging, so many iterations of both the Frisbee 

and Bowling Ball (a parallel ASCE project) mold created rubber with entrained air bubbles, surface air 

pockets, and gelling.  Of the three, gelling is the worst, since it is uncured liquid rubber.  The gel pockets 

create serious imperfections in the mold, and at worst can be so pervasive the entire mold is gooey and 

unusable.  Air pockets can be patched with glues, but will never match the smoothness and accuracy of 

the true urethane mold. 

 Exact proportioning of the two chemical parts is critical to making fully cured Polyurethane.  

However, the liquid rubber is extremely viscous, and adheres to its container wall.  Therefore, a vessel 

containing X ounces of liquid rubber will never deliver X ounces.  Conversely, the hardener is quite fluid, 

and nearly all of it will pour.  Most urethane compounds allow for a 2% by mass difference from 

specification, but that is still quite high.  Since the liquid rubber is quite dense, as well, the uncured gel 

migrates to the bottom of the cast.  In the case of the Frisbee, this “bottom” surface of the mold is the top 

surface of the Frisbee.  So all uncured 2% is directly on the disc, causing massive imperfections in the 

critical parts of the mold. 

 Air bubbles form when pouring too quickly, or when air is entrained in the stirring process.  

Manufacturers recommend a vacuum chamber to allow atmospheric air to rise out of the mold, but this is 

not feasible for this project.  Especially problematic for Frisbee, any bubbles attempting to rise out are 

trapped under the flat surface of the disc, and merge together causing one massive flaw in the mold.  

Patching with hot glue did not produce acceptable results. 

 Lastly, the chemical process can be disturbed.  Uncured Urethane is sensitive to petroleums, 

which disrupt the bonding of the resins.  Aerosol spray releasing agents like a can of silicone contain 

petroleum based propellants, which create disruptive gelling within the mold. 

 Therefore, the final conclusion on liquid Polyurethane molding is it requires expertise and 

experience beyond the average student.  Further success would require the help of professionals or 

additional equipment. 

 Nevertheless, the process continued for the duration of construction until an acceptable product 

was developed.  Detailed notes of casting and results are located in the appendix, but the third mold was 

mixed extremely carefully, poured slowly, and made more flexible by thinning the walls of the rubber.  

Also, the sides of the male mold are cut to 90 degrees then the edges chamfered to release the concrete 

more easily.  Air holes in the male mold were also drilled to allow air to escape as the mold is sealed with 

concrete inside. 
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 Concrete development quickly decided upon Lehigh White Cement for its aesthetic and curing 

properties.  While it is certified as type I, it rapidly sets and behaves more like type III Portland Cement 

(achieving 85% compressive strength in 7 days).  Glass microspheres produced a chalky concrete, lacking 

strength.  The use of Tetraguard AS20, a shrinkage reducing super plasticizer, did not correct the ductility 

issues.  Poraver glass beads are larger, and did provide some lightweight benefits without sacrificing the 

integrity of the mix.  While heavier, expanded slate is stronger than expanded shale, and was chosen to 

improve the impact resistance of the disc. 

 Primary reinforcement tested a mesh of fiberglass and a net of ARG laid between two layers of 

concrete.  ARG net demonstrated superior bonding to the concrete, and more ease of use while casting.  

Secondary ARG chopped strands dispersed well into the mix, and are attributed to reduced shrinkage 

cracking and fracture. 

 Metal oxide pigments were blended into the concrete for aesthetic purposes.  However, the final 

product turned out to be less vibrant than some prototypes.  Different aggregate proportions explain the 

difference.  Nevertheless, performance takes precedence over appearance, so the stronger concrete mixes, 

while darker, are more appropriate to compete. 

 A 5 inch diameter orbital power sander fit nicely into the well of the disc, and was able to plane 

down a significant amount of excess concrete.  This served to reduce weight and sand away surface 

imperfections.  The top surface of the disc is not finished except for some acid staining of the graphics (to 

enhance their appearance).  Sanding the top surface would have destroyed the intricate ridges and text.   

  

Testing 

 The physical goal of the disc was namely weight and durability.  2007’s disc weighed 350 grams.  

A target of 400 grams was set for this year, however the final product weighed in at 490, due largely in 

part to thicker side walls and the addition of moderately heavier aggregates.  Durability tests were very 

heuristic, involving flexing the disc by hand and applying lateral pressures to find visual flexure.  A 

coating of orange marking chalk amplified any imperfections in the discs. 

 The performance benchmark for the Frisbee was linear distance.  The various prototype discs 

were thrown on grass by different people.  Each throw was marked with plastic construction flags, and 

distance measured from the thrower’s position to the first point of impact of the disc.  A long 200 foot 

tape measure adequately covered the ground.  The 2007 Frisbee reached a distance of nearly 150 feet.  

This year’s disc would fall somewhat short of this performance, given its increased weight. 
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Competition 

 Concrete Frisbee is one of many events at Conference.  This year, Frisbee was held on Friday 

from 8am to 12pm.  However, CSUN’s copious amounts of time allotted pushed the event far ahead of 

schedule. 

 The distance and accuracy competition were held on the same field.  A construction cone was 

used as the accuracy target, and distance was measured by a 100’ reel of measuring tape.  Weight was 

obtained with a small scale.  Three event judges were present for competition, two scoring distance and 

aesthetics, the other dedicated to measuring weight before and after each throw. 

 Two throws each for maximum distance and best accuracy are allowed, for a total of four throws 

by the same or different people.  A number of practice throws at the event with prototype Frisbees 

revealed the true durability of glass reinforced concrete.  One disc struck a tree and remained intact, 

although cracked.  Various attempts at different types of disc throwing, such as Frisbee, discus, and 

freestyle throwing are merely the preference of the thrower.  The discs seemed to survive impact into the 

grass quite well. 

 Aesthetics judging was subjective, with teams given the opportunity to present their Frisbee to the 

judges and answer any questions.  This portion went exceedingly well, as the judges seemed impressed by 

the form, color, and quality of 1738.  Uniform team t-shirts further improved the image of the project. 

Doug’s first distance throw tracked to the side and traveled less than 100 feet.  Benji’s throw 

achieved stable flight and went 153 feet before striking the side of a building.  The space allotted by 

CSUN for throwing contained numerous obstacles, including trees and building potentially in the line of 

throwing.  I presume Benji’s throw could have travelled an additional ten feet horizontally had it not been 

abruptly stopped by Matador Hall.  However, since all schools were subjected to the same constraints, the 

setup was essentially fair.  The maximum distance achieved by any school that day exceeded 165 feet. 

 The accuracy competition involved throwing or tossing the disc as close as possible to the fixed 

cone.  Doug hit about 13 feet away from the target, and Benji threw about 8. 

 The building impact caused concern for the durability score, which is a ratio of the discs final 

weight to the initial weight.  The judges seemed to agree that the large building so close to the field 

warranted some, albeit minor, special consideration in the durability scoring.  The disc was reweighed 

after the impact, and that number was used as the baseline initial weight.  The disc’s integrity was already 

compromised, so it did lose loose concrete that it potentially could have retained had fractures not been 

introduced by such a strong impact.  Nevertheless, the disc performed well, and the event officials 

handled the matter to an amicable resolution. 
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 Watching other schools, it was apparent that weight was a deciding factor in the competition.  

1738 needed to have its target weight of 400 grams or less in order to be more competitive.  More practice 

with accuracy would have also yielded more positive results.  I recommend the accuracy throws be 

completed by the same person, so the first throw acclimates them to the conditions, and the second will be 

much more accurate. 

 The winners of Concrete Frisbee were announced at the PSWRC Banquet.  UCLA placed close 

2nd behind Cal Poly SLO. 

Although significant forces can crack the concrete, the primary and secondary reinforcement maintain the 

integrity of the disc, and hold broken pieces on to the structure of the disc, therefore increasing the 

durability score. 
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Conclusion 

 The 2008 Concrete Frisbee Project of ASCE at UCLA demonstrates significant advancement in 

the design and construction of the disc.  While this year’s choice of a rubber mold yielded impressive 

results, the high cost and many setbacks resultant from its sensitivity warrant the consideration of another 

technique.  Nevertheless, 1738 proves that a Concrete Frisbee can be a real Frisbee.  In the future, the 

concrete mix should be developed for more lightweight, and more care put into the coloration of the disc. 

 Frisbee serves ASCE more as a testing ground for new methods than as a point-scoring event.  It 

would be highly beneficial for the Frisbee designers to consult professionals, faculty, and workers to have 

a clearer understanding of how to create such specialized concrete.  The smaller scale of the project 

allows for more liberal application of radical ideas and inquiries.  Therefore, Frisbee should continue to 

pursue the path of light, strong, and clean concrete. 

 

 

The plaque awarded in recognition of 2nd place for Concrete Frisbee at the 2008 PSWRC. 
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Appendix B: CAD Makeup 

 

Exported three dimensional CAD models rendered in Autodesk Inventor 2008 of the mold and disc 

created for posterity.  These are .jpg files. 

 

 

(Top to Bottom) Expanded view of the male mold, plastic form, female mold, and styrofoam 

perform 
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Plastic Wham-O Frisbee Disc 

 

Finite Element Analysis of 1738 
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Appendix C: EAA Funding Proposal 
 
This document was submitted to the UCLA Engineering Alumni Association as a funding application.  
The EAA granted $250 to the 2008 Concrete Frisbee Project. 
 
Concrete Frisbee EAA Funding Application, 10/13/07, Rev 2 
Paolo Baltar 
 
Project Name 
Concrete Frisbee 
 
Primary Contact 
Paolo Baltar 
 
Phone 
(408) 431-2034 
 
E-mail Address 
paolo.baltar@gmail.com 
 
Number of Student Participants 
20 Registered 
 
Advisor’s Name 
Julie Kentosh 
Scott Brandenberg 
 
Advisor’s Affiliation 
Alumni 
Professor 
 
Project Summary 
Please provide information on the project's history, goals and current status. Please include also a brief 
commercialization plan on the proposed project/product with specification, market niche, economical 
impact and competitive advantages. 
The Concrete Frisbee Competition challenges students to create a durable and practical Frisbee.  This 
event resounds of a classic industrial challenge: faster, lighter, stronger.  The Frisbee is required to fly at 
minimum 50 feet.  It is our intention to rival currently existing plastic Frisbees, aiming for a distance well 
beyond 100 feet.  In addition to simply reducing materials weight, we will incorporate the aerodynamic 
properties of a plastic Frisbee into our concrete Frisbee (something few have done before). 
 
How would a grant from the Alumni Fund for Student Projects advance your project? 
The EAA has long been a cornerstone of funding for this project.  This is a very hands-on project.  Money 
goes directly into materials used by student participants for mix development, research, and product 
construction.  Without proper resources, this project loses access to the high performance aggregates that 
make our mix competitive.  Furthermore, tooling is essential to the timely completion of prototypes and 
in turn the final product.  Power sanding, for example, frees time from menial labor for more relevant 
engineering.  EAA funding enables access to the most critical materials of this project. 
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Funding Summary 
Please include your total grant request, a breakdown of the project budget and any other potential 
funding sources.  
While Frisbee is gracious for the continuing support of the EAA, we understand the improbability of 
granting each project every dollar it requests.  A large component of this project’s success (and its cost) is 
acquiring lightweight aggregates to incorporate into the concrete mix.  The team is already in the process 
of coordinating with manufacturers for donations and samples of such materials. 
 
A detailed budget will be submitted alongside this application. 
 
Previously, this project has requested notably less funding than this year’s proposed budget.  The increase 
is sparked by new ambition.  Truthfully, the Concrete Frisbee has never been a Frisbee.  While earlier 
forms have held the shape of a disc and adhered to competition guidelines, the structure of the product has 
been relegated to (quite literally) pie dishes, glass pans, and bowls.  Manufacturing true aerodynamic 
properties into the structure is beyond the scope of kitchenware.  Through research, we have found 
multiple avenues of making an intricate mold—most promisingly: flowable Urethane rubber.  It is stable, 
clean, and reusable.  While the additional cost and labor may endure criticism, they contribute positively 
to the lasting success of this project. 
 
Competitions 
Please list any competitions your organization will be entering in 2007-08.  
American Society of Civil Engineers Pacific Southwest Regional Student Conference at California State 
University Northridge 
 
Project Team Members 
Please list all members of your team 
 
Matt Runyan 
Kaiin Song 
Bobby Freidin 
Chelsea Hoffman 
Wendy Ito 
Derek Huong 
Ken Xu 
Alex Mohr 
Thomas Chan 
Kristina Martinez 
Melineh Zomorrodian 
Anna Habibzadeh 
Hyun Na 
Jonathan Tsai 
Corey Negrete 
Jesse Diaz 
Lester  Rodriguez 
Winslow Wong 
Ryaon Marapao 
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Benji Baker 
 
Is this project a follow-up to a project supported in a previous year? 
Concrete Frisbee won 1st place of 17 schools at the 2007 Pacific Southwest Regional Student Conference.  
Funding support from the EAA secured access to high performance concrete aggregates.  For its 
innovative lightweight mix, Frisbee achieved maximum points in the subcategory of “weight,” the largest 
subsection of scoring.  The Frisbee demonstrated sound structural design during testing, and went on to 
prove its durability at competition. 
 
Supplementary Materials 
Please e-mail any additional support materials to the Office of External Affairs at 
gcoopman@support.ucla.edu, with “Student Grant Request – Supplementary Materials for (your project 
name)” in the subject header. 
 
Student Grant Request – Supplementary Materials for Concrete Frisbee 
 
Ms. Coopman, 
 
Attached is a detailed budget and project timeline for ASCE’s Concrete Frisbee Project.  They are 
supplementary materials for a Student Grant Request to the EAA. 
 
Thank you, 
Paolo Baltar 
 
Budget 
Concrete Frisbee Budget (Paolo Baltar - 10/13/07 - Rev 5) 

Item 
Cost 
($) Description 

Sample Frisbees 28 For structural analysis of existing devices 

Mix Development 30 
Acquisition, testing of experimental components (e.g. interlaced steel 
fiber) 

Publishing 
Services 30 Detailed reporting of project development, Engineer's Notebook 
Cement 25 Basic component of structural mix 
Replacement Parts 30 Secondaries to commonly broken parts 
Standard 
Aggregates 50 Additives to structural mix 
Glass 
Microspheres 40 Lightweight component of structural mix 
Nylon Fibers 20 Increase mix strength  
Sheet Wood 15 Basic mold structure 
Releasing Agent 15 Silicon; necessary for urethane casting 
Urethane Molding 35 For custom mold elements 
Carbon Fiber 
Mesh 30 Principal reinforcement of structure 
Orbital Sander 38 Surface finishing, expediate testing and project completion 
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Construction Flags 6 Used in distance testing 
Measuring Tape 8 Used in distance testing 
Surface Dye 12 Used in durability testing, reveal surface damage 

412 
 

Timeline  
Lab Time R 4pm-6pm 
Fall Quarter 2007 

1 Recruitment 
2 Materials acquisition 
3 Mix design/testing; Design rendition #1 
4 Build mold rendition #1; inlay stamp 
5 Cast prototype rendition #1 
6 Finishing of prototype, mix design 
7 Testing of prototype 
8 Design review 
9 Revised design 

10 

Winter Quarter 2007 
1 Rebuild mold 
2 Finalize mix, Cast Prototype 2 
3 Finish, test prototype 
4 Finalize design 
5 Rebuild mold 
6 Final Cast 
7 Finishing 
8 Examination 
9 Package final project 

10 

Spring Quarter 
2008 

1 Conference 
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Appendix D: Mix Tables 

2008 Concrete Frisbee Mixes - 1738 
Prepared by Paolo Baltar 

Measured in 16 fl oz plastic beverage cups 

3 White Portland Cement Type I 
1 Class C Fly Ash 
3 K25 Glass Microspheres 
4 Expanded Slate [no. 20 seive]; not hydrated 
1/32 MB AE 90 Air Entraining Admixture 
0.5 Tetraguard AS20 Shrinkage Reducer 
2 Batched Water 

2 White Portland Cement Type I 
1/3 Tetraguard AS20 Shrinkage Reducer 
0.33 Shale [no. 20 seive]; hydrated with batched water 
0.66 [0.25-0.5] mm (small) Poraver 
1/16 Master Builders Micro Air Air Entrainer 
1/32 Glenium 3030 Water Reducer 
1 Batched water 
ARG Net primary reinforcement (8” diameter) 
1/8 Cem-FIL Anti-Crak HD ARG Chopped Strands 

2 White Portland Cement Type I 
0.75 [0.25-0.5] mm (small) Poraver 
0.33 Expanded Slate [no. 20 seive]; hydrated with batched 
water 
1/3 Tetraguard AS20 Shrinkage Reducing Admixture 
0.45 Batched water 
3/16 Glenium 3030 Water Reducer 
1/8 Cem-FIL Anti-Crak HP ARG Chopped Strands 
ARG Net primary reinforcement (8” diameter) 

3 White Portland Cement Type I 
3 K25 Glass Microspheres 
3 K25 Glass Microspheres 
1/32 MB AE 90 Air Entraining Admixture 
0.5 Tetraguard AS20 Shrinkage Reducer 
2 Batched Water 
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Batch split and pigment added to color 
1/32 Glenium 3030 Water Reducer 
ARG Net 

2 White Portland Cement Type I 
1/3 Tetraguard AS20 Shrinkage Reducer 
0.66 Shale [no. 20 seive]; hydrated with batched water 
0.33 [0.25-0.5] mm (small) Poraver 
1/16 Master Builders Micro Air Air Entrainer 
1/32 Glenium 3030 Water Reducer 
1 Batched water 
ARG Net primary reinforcement (8” diameter) 
1/8 Cem-FIL Anti-Crak HD ARG Chopped Strands 

2 White Portland Cement Type I 
3 [0.5-1.0] mm (medium) Poraver 
2 [1.0-2.0] mm (large) Poraver 
1 Class C Fly Ash 
0.5 Shale [no. 20 seive]; hydrated with batched water 
1/8 Glenium 3030 Water Reducer 
1/16 Master Builders Micro Air Air Entrainer 
1/8 Cem-FIL Anti-Crak HD ARG Chopped Strands 

2 White Portland Cement Type I 
0.75 [0.25-0.5] mm (small) Poraver 
0.33 Expanded Slate [no. 20 seive]; hydrated with batched 
water 
1/3 Tetraguard AS20 Shrinkage Reducing Admixture 
0.45 Batched water 
3/16 Glenium 3030 Water Reducer 
ARG Net primary reinforcement (8” diameter) 

2 White Portland Cement Type I 
3 [0.5-1.0] mm (medium) Poraver 
2 [1.0-2.0] mm (large) Poraver 
1 Class C Fly Ash 
0.5 Shale [no. 20 seive]; hydrated with batched water 
1/8 Glenium 3030 Water Reducer 
1/16 Master Builders Micro Air Air Entrainer 
1/8 Nycon PVA Structural Fibers 
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Appendix E: Final Budget 
 
Concrete Frisbee Budget (Paolo Baltar - 04/09/08 - Rev 7) 

� � � � �
� � � � � � �Item Cost ($) Description 

� � � � � �Sample Frisbees 18.76 For structural analysis of existing devices 
� � �Mix Development 0 Acquisition, testing of experimental components (e.g. interlaced steel fiber) 

Publishing Services 4.73 Detailed reporting of project development, Engineer's Notebook 
�Cement 0 Basic component of structural mix 

� � � �Replacement Parts 0 Secondaries to commonly broken parts 
� � � �Standard Aggregates 0 Additives to structural mix 

� � � � �Glass Microspheres 0 Lightweight component of structural mix 
� � � �AR Fiber 0 Increase mix strength  

� � � � �Styrofoam 0 Basic mold structure 
� � � � �Releasing Agent 10.09 Silicon; necessary for urethane casting 

� � � �Urethane Molding 161.91 For custom mold elements 
� � � � �Fiberglass 0 Principal reinforcement of structure 

� � � �Orbital Sander 37.76 Surface finishing, expedite testing and project completion 
� �Construction Flags 9.68 Used in distance testing 

� � � � �Measuring Tape 27.06 Used in distance testing 
� � � � �Surface Dye 2.37 Used in durability testing, reveal surface damage 

� � �Team Uniforms 210.80 T-Shirts to increase visibility and competition and foster team cohesion 
�483.16 

� � � � � � � 
Line items of 0 were completed through in-kind donations from sponsors or by sharing materials with Concrete Canoe. 
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Appendix F: Team Roster 
 
ASCE at UCLA Concrete Frisbee Team Roster 2008 - Paolo Baltar - 4/11/08 

� � � �Name Class 
� � � �Benji Baker 2010 
� � � �Doug Lauder 2008 
� � � �Drew Kirkpatrick 2008 
� � � �Jamie Harlan 2009 
� � � �Jonathan Denton 2009 
� � � �Lauren Tomita 2008 
� � � �Paolo Baltar 2010 
� � � �Sharon Liu 2009 
� � � � 

Appendix G: Management Structure 
 
 
 
 
 
 

Concrete Frisbee Project Manager 
 

1. Coordinates meetings 
2. Allocates budget 
3. Manages materials 
4. Accountable for documentation 
 

Graphic Design 
 
1. Graphic inlays and aesthetics of 

disc 
2. Team uniforms and presentations 
 
 

Competition Team 
 
1. Practice with and test prototype 

discs 
2. Perform distance and accuracy 

events at competition 

Construction 
 
1. Develop mold 
2. Cast and finish discs 

Concrete Design 
 
1. Develop and test lightweight 

reinforced concrete mixes 


