Fiber Reinforced Beam Competition
Objective
The objective is to use your knowledge of concrete materials to design the strongest
fiber reinforced beam for flexural strength. Teams will attempt to use the most efficient
cross-sectional design and use of fiber reinforcement in their beam to get the highest
strength that is closest to their predicted strength.

Eligibility
One (1) team per school will be allowed to participate. Teams may consist of between
two (2) and four (4) members with a maximum of one (1) graduate student.

Materials
•
•
•
•
•
•

Portland cement must meet ASTM C150, but may be any subtype (Type I, II,
III, etc.).
Other cementitious materials can be made up of any of the following: Fly
Ash (ASTM C618), Slag Cement (ASTM C989), or Silica Fume (ASTM C1240).
Fiber Reinforcement must meet ASTM C1116.
Chemical admixtures must meet ASTM C494 and/or ASTM C260
Coarse aggregates must meet the No. 67 or No. 57 gradations specified in
ASTM C33
Fine Aggregates must meet specifications in ASTM C33

Beam Dimensions
•
•
•

Length = 24 inches
Cross section of 6 inches by 6 inches with a tolerance of ± 0.1 inches
Does not have to be square cross section (i.e. I-beam)

Logistics
Each team’s beam will be tested using the third-point loading outlined in ASTM C78.
Each beam will be judged in three categories: fiber use efficiency, strength, and strength
prediction.
Teams must fill out the mix design sheet in Appendix A and provide it to the judges
when presenting the beam for testing. Teams must include their strength prediction on
the mix design sheet.

Fiber Efficiency Factor
A team’s score can be increased or decreased based on the amount of fiber in the mix
design. A fiber efficiency factor will be calculated as follows and multiplied by the
maximum load. A minimum of 0.5% fiber by volume is required. Failure to meet
minimum fiber requirements will result in disqualification.
𝐹𝐸𝐹 =

1
(% 𝐹𝑖𝑏𝑒𝑟 𝑏𝑦 𝑉𝑜𝑙𝑢𝑚𝑒)

Example: 2% fiber by volume. FEF = ½ = 0.5

Beam Strength
Flexural failure will be determined in accordance with ASTM C78. All beams will be
loaded to failure. Loads will be recorded to the nearest 0.1 pounds. The maximum load
held by the beam will be taken as strength.
Each team will be responsible for orienting its beam for loading. At least one (1) person
from the team must be present at the time of loading. If no representative is present at
the loading, the team will be moved to the end of the testing order. If no representative
is there at the end of the testing order, that team will be awarded zero (0) points.
The beam strength score will be determined by multiplying the maximum load by the
fiber efficiency factor. Those strengths will be ranked against the other teams. The team
with the highest strength will receive 60 points, and the others will be awarded points
linearly based on their rankings, as shown below.
𝑆−𝑅 +1
𝑃! = 60 ∗
𝑆
𝑃! = 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝑃𝑜𝑖𝑛𝑡𝑠
𝑆 = 𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆𝑐ℎ𝑜𝑜𝑙𝑠 𝑇ℎ𝑎𝑡 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛
𝑅 = 𝑅𝑎𝑛𝑘𝑖𝑛𝑔 𝑓𝑜𝑟 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ

Strength Prediction
Each team must predict at which load its beam will fail, and points will be awarded
based on how close to the predicted load the beam breaks. The team with the closest
prediction will be awarded 40 points, and the remaining teams will be awarded points
linearly based on their ranking, as shown below.

𝑆−𝑅 +1
𝑆
𝑃! = 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛 𝑃𝑜𝑖𝑛𝑡𝑠
𝑆 = 𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆𝑐ℎ𝑜𝑜𝑙𝑠 𝑇ℎ𝑎𝑡 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛
𝑅 = 𝑅𝑎𝑛𝑘𝑖𝑛𝑔 𝑓𝑜𝑟 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛
𝑃! = 40 ∗

Rankings will be based on the smallest absolute value of the tested load and predicted
load. Ties will go to the team with the highest tested strength.

Total Score
Total Score = Beam Strength Score + Prediction Score

Scoring Summary Sheet
Author’s Name:_________________________________________________
Date:_________________
ASCE Student Organization:_______________________________________
Score

Beam Scoring Criteria
1. Efficiency Factor
2. Flexural Strength
3. Beam Strength Score

/ 60

4. Prediction Score

/40

Beam Total Score

/100

Appendix A:
Mix Design
School Name
Printed Name

Signature

Faculty Advisor
Team Member
Strength Prediction
Component
Cement

Type and Size

Cementitious Materials

Coarse Aggregates

Fine Aggregates

Chemical Admixtures

Reinforcement

Water
Total

Unit Weight (𝒍𝒃/𝒇𝒕𝟑 )

