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1 PROBLEM STATEMENT

1.1 The objective of the GeoWall competition is to design and build a model mechanically
stabilized earth (MSE) retaining wall using paper reinforcement taped to a poster board wall
facing.

1.2 The design objective is to use the least amount of reinforcement needed to support the
retained soil plus staged vertical and horizontal surcharge loading.

2 ELIGIBILITY

2.1 The competition will take place at the Mid-Atlantic Student Conference, held at The
Pennsylvania State University - Harrisburg on April 4, 2020.

2.2 Only one team per school will be allowed to compete.

2.3 The construction team shall consist of a minimum of two (2) and a maximum of five (5)
graduate or undergraduate students. The number of students to enter the construction yard
will play a role in the final score. Any number of students may be involved with the design.

2.4 All team members must be enrolled students at the date of the competition.

2.5 Each team shall designate a captain who shall be the point of contact for the team.

3 SAFETY
3.1 Safety has the highest priority. Risk of personal injury will not be tolerated.

3.2 Competitors shall wear appropriate personal protective equipment (PPE) during
construction. Required PPE for all competitors includes long pants, closed toe shoes, and
safety glasses. Gloves shall be worn as appropriate. Each team member not wearing
appropriate PPE will be given a major penalty.

3.3 Judges are empowered to halt any activity they deem hazardous. Students are required to
practice safe construction procedures. If an activity must be stopped due to unsafe
conditions, the team members must resolve the safety concern to the satisfaction of the
judges prior to re-entering the competition.
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4 SCHEDULE OF COMPETITION

The competition will include several events. A summary of the events and their general order of
occurrence follow:

1. Poster Display — Teams display their design posters for others and judging.
2. Captains’ Meeting — A meeting before the construction begins to review rules and local

conditions.

3. Reinforcement Fabrication — The teams prepare and cut the reinforcing strips to match
the design.

4. Wall Assembly — The reinforcing strips are attached to the wall face and fitted to the
box.

5. Wall Construction — The retaining wall is constructed and backfill is placed.

6. Loading — Vertical surcharge load is placed in the appropriate location on top of the
backfill. After demonstrating the wall will not fail catastrophically under the vertical
surcharge, the horizontal load will be applied using the load frame.

4.1 Teams may not change their design between the time the design poster is presented and the
wall is tested without letting the judges know in advance and providing a reason for the
change. The official mass of the reinforcing material used for scoring will be computed as
the greater of a) the average of the mass reported in the design poster and the mass actually
used, b) the mass actually used, or ¢) 90% of the design mass.

4.2 Pre-Competition Team Captains’ Meeting (MANDATORY) — A team captains’ meeting
(more details to follow) will be held on April 4, 2020 immediately preceding the wall
competition for the purposes of: checking sandboxes for compliance, establishing
competition order, and disseminating any logistical or administrative information. This is a
mandatory meeting. Each team must have the team captain (or designee) present. All team
members are encouraged to attend. Teams without a representative at the captains’ meeting
will be disqualified. Teams should bring their sandboxes and any hardware or tools needed
for assembly. Sandboxes will be assembled and checked for compliance at the meeting.
Teams will have until the beginning of competition to correct any compliance issues
identified during the captains’ meeting.
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5.1 The facing material, reinforcing material, load frame, and sand for wall construction will be
provided by the hosts. Walls shall not have additional materials included in their fabrication.
The material specifications are as follows:

5.1.1 Backfill Sand-
A. The backfill material will be clean, dry sand provided at the competition site.
B. The typical grain size distribution for the sand is as follows.

Sieve Size Percent
Passing
#8 100%
#10 95%
#16 45%
#20 5%
#30 1%

C. The backfill material must be used as-is: no water, additives, or chemical stabilizers may
be placed in the backfill material.

D. Competition organizers will make reasonable efforts to ensure the specified sand is
provided. In the event the specified sand cannot be provided at the location and time of
the competition, a substitute sand will be provided.

E. Teams will be allowed to examine a sample of the competition sand at the captain’s
meeting. No quantitative measurements beyond estimation of the angle of repose will be
allowed. No samples may be removed from the meeting room.

5.1.2 Facing
A. Facing material will consist of white posterboard, 22 in by 28 in.
a. Posterboard will have Grammage of 194 g/m?, 0.125 g/in’.
b. Posterboard is specified as Office Depot® Item # 858277 (Pack Of 10).

B. Figure 2 shows the dimensions of the facing that will be used in constructing the wall.
The teams are responsible for modifying the posterboard to meet the facing dimensions
during the wall assembly stage. Minor penalties will be given for violations slightly out
of tolerance and major penalties will be given for violations significantly out of tolerance.
Dimensional limits for minor versus major penalties are included in Appendix A.

5.1.3 Reinforcement
A. Reinforcing strips shall be made from 60 Ib Kraft Paper.
a. Kraft paper will have a grammage of 97.7 g/m?, 0.063 g/in’
b. Kraft paper is specified as Office Depot® Postal Wrap Item # 444835 (2' x 50'
roll)
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All reinforcement must be cut from a single sheet of paper that is 24 in. by 24 in.
There are no restrictions on the number, shape, or geometry of individual reinforcing
elements.

Quantity of reinforcement will be measured by mass to the nearest 0.01 grams.

Reinforcement Attachment to Facing
Reinforcement shall be attached to the facing with clear, heavy duty polypropylene
packaging tape, 2 in. wide.

a. Tape shall be Scotch® 142-B Super Strength Mailing Tape, clear

b. Tape is specified as Office Depot® Item #650457, 2 in x 22.2 yd with dispenser
Reinforcement attachments shall be cut by teams to individual pieces no larger than 2 in.
by 2 in.

Load Frame

Load frame will be constructed by the hosts and provided at the competition site. Teams
will not be allowed to use their own load frame.

Will be primarily constructed of 1-1/4 inch EMT (thin wall electrical conduit) with
additional connections and fasteners.

Will be fabricated so as to have a 5-gallon bucket suspended approximately 13 inches
from the front edge of the pipe.

The five gallon bucket attachment to the load frame will vary based on the load frame
location selected by each team.

Refer to Figure 4 for dimensions of the load frame.

Each team shall bring a sandbox, piles for horizontal load application, and a design poster
to the competition site for display as well as for constructing the wall.

Sandbox
The MSE wall will be constructed within an apparatus hereafter referred to as a sandbox.
Each team shall bring their own sandbox to the competition.
Painting and addition of school or sponsor logos and other decorations to the exterior of
the sandbox are encouraged.
The sandbox shall be made up of a bottom and three fixed vertical sides. The fourth side,
also vertical, must be a removable facing panel that serves as the temporary form against
which the MSE wall is constructed.
Dimensions of the sandbox are shown in Figure 1.
The sandbox will meet the following requirements:
a. Have exterior walls and base constructed of standard %-inch A-C grade plywood.
b. Have vertical planar inside surfaces.
c. Removable facing panel will be flush with the front of the box and held in place
with threaded inserts, screws, or other easily removable fasteners.
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d. The removable facing panel shall be rigidly attached to the sand box (ie. cannot
be moved around prior to filling).

e. Include a “i-inch diameter steel tie rod designed to keep the two fixed sides of the
box parallel after removal of the facing panel. Washers and nuts may be used on
the tie rod as necessary.

Include (2) wooden pile guides as shown in Figure 1.

g. A sand fill line shall be drawn completely around the inside of the box 17 inches
above the bottom of the box.

h. All dimensions of the sandbox shall be as shown in Figure 1. Minor penalties will
be given for violations slightly out of tolerance and major penalties will be given
for violations significantly out of tolerance. Dimensional limits for minor versus
major penalties are included in Appendix A.

For convenience, sandboxes may be designed so they can be transported as flat pieces
and reassembled at the competition site.

Sandboxes will be checked for compliance before the team begins fabrication of
reinforcements. Teams will have until the beginning of competition to correct any
compliance issues. Any team with a box out of compliance at the start of competition will
be penalized.

Teams may not modify the wooden pile guide locations after the captains meeting.

Piles

Teams shall provide vertical piles for placement during wall construction. The horizontal
load frame will be placed in these piles for load application.

Two vertical piles will be used to apply the horizontal load to the backfill behind the
wall.

Each team will provide their own piles.

Piles shall be fabricated out of 1-1/2 inch Schedule 40 PVC pipe. Refer to Figure 1 for
pile dimensions.

Refer to Figure 1 for pile placement location. There are two pile location alternatives, and
the selected location impacts the score.

MSE Wall Poster

Teams shall provide a poster to demonstrate the methodology and thought process used
in designing the scaled retaining wall.

The poster shall be 36 in. by 48 in. and must include:

a. Name of institution; names and status (graduate, undergraduate) of each team
member; identification of team captain with email address; and name, title, and e-
mail address of faculty advisor.

b. Material properties used in design including methods (lab tests, correlations,
assumptions, etc.) used to obtain the properties.
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c. Description of the engineering design and construction procedures including
assumptions and equations used.

d. Description of the geometry and placement of all reinforcing elements with
estimated mass of the reinforcing paper to the nearest 0.01 grams (not including
facing material or tape).

e. Reasoning for selecting the pile location alternative.

C. Posters will be judged by a panel of practicing engineers and/or professors before the
walls are built and tested.

D. Judging will consider reasonableness of design equations, material properties, factors of
safety, and assumptions.

E. “Trial and error” designs will be heavily penalized. In addition, presentation and theme of
the poster will be taken into account.

F. The judging rubric is presented in Appendix A.

Rev. 0 7 February 4, 2020



GeoWall 2020 Regional Competition Rules
Mid-Atlantic Region

The Pennsylvania State University - Harrisburg
April 4, 2020

GEO-
INSTITUTE

Chapter

6 TOOLS

6.1 Tools will be required for the reinforcement fabrication and wall construction. Some tools
will be provided while others will need to be provided by the teams.

6.2 Tools provided to teams during the reinforcement fabrication and wall assembly stage will
be: a yard stick, a pair of scissors (8 Office Depot Brand), utility knife, foam core to cut on,
and packaging tape in a dispenser.

6.3 Tools provided to teams during the construction stage will include: a 5 gallon bucket, a metal
scoop, and a square handle spade shovel.

6.4 Teams are permitted to bring their own tools into the construction yard in addition to those
provided. All tools for the entire competition must fit into a single, standard sized, 5 gallon

bucket at the same time. They may extend over the top but must stay within the cylinder of

the bucket. The combined weight of all tools (including bucket) provided by teams shall not
exceed 20 lbs.

6.5 Quantities of individual tools will not be restricted other than as described in 6.4.

6.6 Some examples of tools which may be used by the competing teams are:

moaw»

—Eam

Rev. 0

Pencils, pens, and markers.

Rulers and straight edges.

Levels.

Wood, cardboard, or poster board templates.

Manually operated cutting instruments (e.g., scissors, utility knifes, razor blades, hole
punch, paper cutter).

Cutting boards or mats.

Design notes, calculations, and drawings.

Compaction tools consisting of any hand operated devices with no moving parts.
Screwdrivers (battery operated drills or screwdrivers may be used, but only to remove
fasteners when removing the facing panel).

Temporary templates for use in any stage of competition. May be made of any material,
must not have any moving parts, must be removed at the end of any stage in which they
are used.
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7 REINFORCEMENT FABRICATION

7.1 Each team will be provided with a single sheet of 60 Ib kraft paper approximately 24 in. x
24 in.

7.2 The team must fabricate all their reinforcing elements from this sheet using authorized
construction tools.

7.3 A maximum of fifteen (15) minutes will be allotted for this stage. Time will stop once all
strips have been placed in the weighing tare and the captain has called “Stop”. Taking more
time than what is allotted will result in a major penalty.

7.4 After all reinforcing elements are fabricated, excess material will be disposed of and the
judges will weigh the reinforcing elements to the nearest 0.01 grams.

8 WALL ASSEMBLY

8.1 After each team’s reinforcing elements have been fabricated and weighed, the team will be
provided with a single sheet of poster-board (22 in. x 28 in.) and a roll of packaging tape.
The team must assemble their wall using these materials and authorized construction tools.

8.2 Wall facing shall be fabricated to the dimensions shown on Figure 2. Each dimension that is
out of specification will receive a penalty (major or minor depending on the amount it is out
of spec). Slots shall also be cut for the tie rod so that the facing does not contact the tie rod.
If the facing touches the tie rod it will result in a major penalty.

8.3 Tape may be used only to attach reinforcement to wall facing. Each occurrence of a piece of
tape not in contact with both the facing and reinforcement will result in a minor penalty.

8.4 Tape must be used in individual pieces no larger than 2 in. x 2 in. Each piece of tape that is
longer than 2 in. as measured along the length of the roll of tape will count as a minor penalty.
The distance will be measured from the farthest extent in each direction.

8.5 The adhesive side of each piece of tape must be in contact with both the wall facing and a
reinforcing element. Tape pieces may not overlap one another. Each violation will result in
a minor penalty.

8.6 Alltape pieces must be placed on the wall facing in the vertical plane of the wall facing (not
on the wings or bottom of the facing). Each violation will result in a major penalty.

8.7 Tape may not be used for any other purpose, including but not limited to: sealing corners of
facing material, joining two or more reinforcing elements, anchoring facing material or
reinforcement to the box. Each violation will result in a major penalty.

8.8 The wall should be trial-fitted to the sandbox during this stage. Any portion of the wall which
rises more than 4-inch above the top of the sandbox must be trimmed off. If it is not trimmed
to the correct height, it will result in a penalty (major or minor depending on amount out of
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tolerance. Refer to Figure 2 and Appendix A). The assembly stage is complete when the
facing material is properly folded and trimmed, and all the reinforcing elements are attached
to the facing.

8.9 No sand is added to the box in this stage.

8.10 Fifteen (15) minutes will be allotted for this stage. Time will stop once the wall facing has
been installed into the box and the captain has called “Stop”. The facing must be installed
in the box for “Stop” to be called. Teams will be timed during construction. The amount of
time used in excess of 5 minutes will be used in calculating the wall cost. Any time in
excess of the allotted limit will count as double. Judges will check to ensure the wall is
properly assembled.

8.11 Judges will check to ensure the wall is properly assembled.

9 WALL CONSTRUCTION

9.1 After the wall is assembled and checked by the judges, the judges will instruct the team to
start construction. During this stage the team installs their wall in the sandbox, installs the
piles, fills the box with sand to within one (1) inch of the top of the box, and places the empty
5 gallon vertical surcharge bucket on top of the sand.

9.2 The facing material must be in direct contact with the inside of the sandbox at all times
during this stage.

9.3 The tie rod may be removed from the box at the start of this stage, but it must be in place
before any sand is placed in the box.

9.4 Temporary templates may be used during this stage so long as they are removed before the
end of the stage.

9.5 Piles must be installed during this stage. Locations of piles are shown in Figure 1. Minor
penalties will be given for violations slightly out of tolerance and major penalties will be
given for violations significantly out of tolerance. Dimensional limits for minor versus major
penalties are included in Appendix A.

9.6 The construction stage is complete when the wall is in place, the sand backfill is level and
within one (1) inch of the top of the box, any temporary templates have been removed, and
the empty vertical surcharge loading bucket is in place. The horizontal load frame will not
be placed during this stage.

9.7 Twenty (20) minutes will be allotted for this stage. Time will stop once the sand is filled to
the fill line and leveled and the captain has called “Stop”. Teams will be timed during
construction. The amount of time used in excess of 5 minutes will be used in calculating the
wall cost. Any time in excess of the allotted limit will count as double.

9.8 At the end of the phase, judges will check fill placement to ensure they meet requirements.
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10 LOAD TESTING

10.1

10.2

10.3

10.4

10.5

This stage occurs in three steps: 1) removal of front panel, 2) placement of vertical surcharge
(50 1bs), and 3) placement of horizontal surcharge (25 1bs).

During each step the wall will be checked for the following three criteria: 1) excessive
deformation (any portion of the wall extending outside of the sandbox), 2) excessive soil
leakage (more than 30 cm® of sand passing out of the sandbox during the load step), and 3)
catastrophic failure.

When directed by a judge, the team shall place the horizontal load frame in the piles and
remove the front panel of the sandbox. After the panel is removed, the judge will wait one
(1) minute and until leakage has stopped and then check the three criteria.

Ifthe wall does not fail catastrophically, the team will then place 50 lbs of sand in the vertical
surcharge bucket. The team will have one (1) minute to place the load. After the load is
placed, the judge will wait one (1) minute and until leakage has stopped and then check the
three criteria.

If the wall does not fail catastrophically, the team will then hang an empty 5-gallon bucket
from the hooks on the horizontal load frame and place 25 1bs of sand in the bucket. The team
will have one (1) minute to place the load. After the load is placed, the judge will wait one
(1) minute and until leakage has stopped and then check the three criteria.
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11 SCORING

11.1 Scoring — After completion of the loading stage, the cost to construct each team’s wall will
be computed using the following formula:

Cost = $2,500(50 — R) + $10,000M + $100(—0.05P% + 2P)(10+ T1 + T2)

+$20,000D + $25,000(Nyq;) + $5,000(Nppir) — $10,000(AlE) (1)
Where

R = poster score out of 50 points
M = official mass of the reinforcement material in grams (max of a: average of
design and actual, b: actual mass, or c: 90% of design mass)
Npin = number of minor rules violations
Nuaj= number of major rules violations
P = number of builders
T1 = Time for wall assemble stage over 5 minutes (min)
T2 = Time for construction stage over 5 minutes (min)
Alt = Pile Location

0 if pile location 1 is used
1 if pile location 2 is used
D = deflection rating
30 if wall catastrophically fails after removal of facing without surcharge
20 if wall catastrophically fails during Stage 1 vertical surcharge loading
10 if wall catastrophically fails during Stage 2 horizontal surcharge loading
3 if wall fails deflection or leakage criterion after removal of facing without surcharge
2 if wall fails deflection or leakage criterion during Stage 1 vertical surcharge loading
1 if wall fails deflection or leakage criterion during Stage 2 horizontal surcharge loading
0 if wall passes deflection criterion for all loading phases

11.2 See Appendix A for scoring checklists.
11.3 Costs will be calculated to the nearest dollar.

11.4 In the event of a tie the following criteria will be used, in order, to break the tie: 1) lowest
deflection rating, 2) higher poster score, 3) lowest reinforcement mass, and 4) judges’
consensus of best decorated box.

11.5 Minor penalties will be assessed for the following infractions and others as shown in
Appendix A:

A. Box or facing dimensions out of specification by less than a given amount as shown on
scoring checklist.

B. Each incidence of tape overlap, tape dimensions exceeding 2 in. x 2in., or tape not in
contact with both the wall face and reinforcement.

C. Any other rule violation that in the opinion of the judges that has the potential to provide
the team with a measureable but minor advantage
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11.6 Major penalties will be assessed for the following infractions and others as shown in
Appendix A.

A. Each team member not waring appropriate PPE.

B. Box or facing dimension out of specification by more than a given amount as shown on
scoring checklist.

C. Improper use of adhesive tape (Each identified violation)

D. Any other rule violation that in the opinion of the judges has the potential to provide the
team with a significant advantage, but does not warrant disqualification.

11.7 Teams will be disqualified for the following

A. Failure to send a representative to the pre-competition captains’ meeting (Immediately
preceding wall competition at The Pennsylvania State University - University Park. More
details to follow in future competition mailers)
Catastrophic wall failure
Unsafe practices
Modifying the wooden pile guide locations after the captains meeting.
Design or construction techniques which violate the spirit of the competition and provide
a large and unfair advantage

moaw

12 RULES AND JUDGING
12.1 The judges will follow the rules as published using reasonable judgment and interpretation.

12.2 If clarifications of the rules are needed, send an e-mail to margeowall@gmail.com. Our
intention is to respond to clarifications within 3 business days. Clarifications must be
requested by March 31, 2020.

12.3 The head judge will be the arbiter of any disputes. Decisions of the head judge are final.
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School Name: Example School Name

DESIGN POSTER JUDGING RUBRIC

Reviewer Guidelines:

1.) Place weight on the team ability of engineering reasoning not technical knowledge.

2.) Place weight on team communication skills on procedures, findings, and technical observations.

3.) Score in 0.5 increments.

4.) Team to be awarded higher score if verifying design parameters beyond assumptions and references.

Criterion | Max | Avg. |Notes

1.) Formatting, Mechanics, and Grammar

a. Poster Size, margins & font are acceptable 2 0
b. Layout or structure of poster is logical 2 0
¢. Grammar and punctuation are correct 2 0
d. Figures and tables are clear, properly numbered, captioned, and 5 0
referenced in the text.
e. References are reasonably formatted and complete 2 0
f. School name and team info prominently displayed 2 0
2.) Experimental Methods, Analyses, and Design
. . . E i tal method bl d clearl
a. Methods to obtain soil properties 3 0 Xper.lmen 3 methods are reasonable and ciearly
described
. . . Experimental methods are reasonable and clearl
b. Methods to determine reinforcement properties 3 0 P ) v
described
. . . . E i tal method bl d clearl
c. Methods to determine soil-reinforcement interaction 3 0 Xper.lmen 3l methods are reasonable and ciearly
described
Soil unit weight, friction angle, interface friction
d. Engineering properties are resonable 3 0 angle, reinforcement strength are compared to
typical values
. . X Calculations are correct and presented in a logical,
e. Earth-pressure calculations provided (backfill only) 3 0 )
readily followed format
. . . . Considers both lateral loads on wall and effect on
f. Vertical surcharge loads included in design 3 0 ;
reinforcement pullout
g. Horizontal surcharge loads included in design 3 0 Considers effect on reinforcement pullout
h. Determination of reinforcement length & spacing 3 0 Method and assumptions are reasonable
i. Evaluation of connection strength 3 0 Method and assumptions are reasonable
j. Clearly shows proposed placement of reinforcement 3 0
k. Reason for selecting pile location alternative 3 0 Quantitative and/or qualitative justification

3.) Engineering Reasoning and Communication

The poster is clear, precise, and well-reasoned. Engineering terms and
distinctions are used effectively and in keeping with established
professional usage. Presenters demonstrate a clear understanding of the
MSE wall design problem. Little or no irrelevant information is presented, 5 0
key assumptions are identified, and key concepts are clear. The competing
school has shown, through their poster & presentation, excellent
engineering reasoning and problem-solving skills.

It is the opinion of the reviewer as to how the
overall poster and presentation measures up to the
criteria listed under item 3 "engineering reasoning
and communication".

TOTAL 50 0
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School Name:

Example School Name

BOX CHECK

Pile Location Alternative Selected

Item

Deductions

Plywood consists of 3/4" A-C Grade

Are the inside surfaces Planar and

Vertical

Is facing panel flush to box front

Is facing panel rigidly attached with Removable fasteners

Is tie-rod constructed of 1/4" Diameter threaded rod

Is tie-rod located within tolerance?

<1/8in
>1/8in

Are box dimensions (length, width, height) within tolerance?

<1/4in
>1/4in

Is sand fill height at correct locatio

<1/8in

n?

Are the wooden pile guides attached to base within tolerance?

>1/8in

All tools fit in a 5 gal bucket at the
authorized tools are in the bucket.

same time and total weight is less than 20 lbs. Only

Other penalties, explain:

Disqualification, explain:

Total Deductions 0 0

NUMBER OF CONSTRUCTORS

Number of people helping with reinforcement fabrication and
wall assembly.

Item

Deductions

Each team member has long pants, closed toe shoes, and safety glasses.

Other penalties, explain:

Total Deductions

REINFORCEMENT FABRICATION

Item Instruction Time
>15:00
Total (mm:ss)
. Give start command. Time ends when all elements cut to size and
Time L 0:00:00
shape and placed in reinforcement tare.
Mass (g)
Design Actual
Mass |Weigh reinforcement to nearest 0.01 g

Compute official mass, M, as max of a) average of design & actual, b) actual, c) 90% of design
mass

#DIV/0!

Deductions
Minor Major

Other, explain:

Total Deductions 0 0
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WALL ASSEMBLY
Item Instruction Time
>15:00
Total (mm:ss)

. Give start command. Time ends when wall is assembled and trial
Time . . 0:00:00
fit to box (No sand is placed).

Deductions

Major

Tape pieces greater than 2 in in length (along roll direction)

Tape pieces not on facing vertical plane (on wing walls or bottom)
Tape pieces contacting other tape

Tape pieces not touching both facing and reinforcement.

Wall facing in contact with tie-rod

Wall facing extends more than 1/4 inch above top of wall. -
>1/4in

<1/4in

Wall facing dimensions out of specification (length, width, etc.)

>1/4in
. . Spot check to ensure reinforcement is as designed. Explain any
Design compliance .
deductions.
Total Deductions
CONSTRUCTION
Item Instruction Time
>20:00
Total (mm:ss)

. Give start command. Time ends when soil filled to line and
Time . 0:00:00
empty bucket is in place.

Deductions

Major

Backfill is level at completion of construction (If not, count as penalty and then must be fixed.)

Backfill to within 1 in below top of box (at fill line). Use 1/4 in tolerance. If not, count as
penalty and then must be fixed.

<1/4in

Piles installed to correct location. -
>1/4in

Other, explain: |

Total Deductions 0 0
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School Name: Example School Name

LOADING
Item Instruction | Pass/Fail
Stage 1: Backfill Only Place clean poster board on floor in front of box
At judge's discretion students remove front panel of box. Electric drills/screwdrivers
may be used to remove fasteners.
Once panel is completely removed start 1 min. wait period.
At end of 1 min. make following checks.

Swipe front wall face with straight edge to check for wall
deflection outside of box front.

Less than 30 cm”3 leaked from box onto floor.

Catastrophic failure.

Stage 2: Vertical Surcharge Bucket pre-weighed with 50 Ibs of sand should be ready.

At judge's discretion students add 50 Ibs of sand to complete loading.
Once load is placed start 1 min. wait period.

At end of 1 min. make following checks.

Loading complete within 1 minute

Swipe front wall face with straight edge to check wall for
wall deflection

Less than 30 cm”3 leaked from box onto floor.

Catastrophic failure.

Stage 3: Horizontal Surcharge At judge's discretion students add 25 Ibs to bucket on horizontal load frame to
complete loading.

Once load is placed start 1 min. wait period.

At end of 1 min. and stop of leakage make following checks.

Loading complete within 1 minute

Swipe front wall face with straight edge to check wall for
wall deflection

Less than 30 cm”3 leaked from box onto floor.

Catastrophic failure.
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SCORING SUMMARY

Item Score
Poster Score (Out of 50), R 0
Reinforcement mass in grams, M 0.00
Total # of Minor Deductions, Nmin 0
Total # of Major Deductions, Nmaj 0
Construction Team Members 0
Time for Reinforcement Fabrication 0:00:00
Time for Wall Assembly 0:00:00
Time for Construction Stage 0:00:00
Pile Location Alternative, Alt

0 if pile location 1 is used 0

1 if pile location 2 is used
Deflection rating, D

30 if wall catastrophically fails after removal of facing without surcharge

20 if wall catastrophically fails during Stage 1 vertical surcharge loading

10 if wall catastrophically fails during Stage 2 vertical surcharge loading

3 if wall fails deflection or leakage criterion after removal of facing without surcharge

2 if wall fails deflection or leakage criterion during Stage 1 vertical surcharge loading 0

1 if wall fails deflection or leakage criterion during Stage 2 vertical surcharge loading
0 if wall passes deflection criterion for all loading phases

FINAL SCORE

GEO-
INSTITUTE

Delaware Valley
Chapter



	Geo-Institute
	of the American Society of Civil Engineers
	Competition Rules  for the Mid-Atlantic Regional GeoWall
	1 Problem Statement
	1.1 The objective of the GeoWall competition is to design and build a model mechanically stabilized earth (MSE) retaining wall using paper reinforcement taped to a poster board wall facing.
	1.2 The design objective is to use the least amount of reinforcement needed to support the retained soil plus staged vertical and horizontal surcharge loading.

	2 Eligibility
	2.1 The competition will take place at the Mid-Atlantic Student Conference, held at The Pennsylvania State University - Harrisburg on April 4, 2020.
	2.2 Only one team per school will be allowed to compete.
	2.3 The construction team shall consist of a minimum of two (2) and a maximum of five (5) graduate or undergraduate students. The number of students to enter the construction yard will play a role in the final score. Any number of students may be invo...
	2.4 All team members must be enrolled students at the date of the competition.
	2.5 Each team shall designate a captain who shall be the point of contact for the team.

	3 Safety
	3.1 Safety has the highest priority. Risk of personal injury will not be tolerated.
	3.2 Competitors shall wear appropriate personal protective equipment (PPE) during construction. Required PPE for all competitors includes long pants, closed toe shoes, and safety glasses. Gloves shall be worn as appropriate. Each team member not weari...
	3.3 Judges are empowered to halt any activity they deem hazardous. Students are required to practice safe construction procedures. If an activity must be stopped due to unsafe conditions, the team members must resolve the safety concern to the satisfa...

	4 Schedule of Competition
	4.1 Teams may not change their design between the time the design poster is presented and the wall is tested without letting the judges know in advance and providing a reason for the change. The official mass of the reinforcing material used for scori...
	4.2 Pre-Competition Team Captains’ Meeting (MANDATORY) – A team captains’ meeting (more details to follow) will be held on April 4, 2020 immediately preceding the wall competition for the purposes of: checking sandboxes for compliance, establishing co...

	5 Material Specifications
	5.1 The facing material, reinforcing material, load frame, and sand for wall construction will be provided by the hosts. Walls shall not have additional materials included in their fabrication. The material specifications are as follows:
	5.1.1 Backfill Sand-
	5.1.2 Facing
	5.1.3 Reinforcement
	5.1.4 Reinforcement Attachment to Facing
	5.1.5 Load Frame

	5.2 Each team shall bring a sandbox, piles for horizontal load application, and a design poster to the competition site for display as well as for constructing the wall.
	5.2.1 Sandbox
	5.2.2 Piles
	5.2.3 MSE Wall Poster


	6 Tools
	6.1 Tools will be required for the reinforcement fabrication and wall construction. Some tools will be provided while others will need to be provided by the teams.
	6.2 Tools provided to teams during the reinforcement fabrication and wall assembly stage will be: a yard stick, a pair of scissors (8” Office Depot Brand), utility knife, foam core to cut on, and packaging tape in a dispenser.
	6.3 Tools provided to teams during the construction stage will include: a 5 gallon bucket, a metal scoop, and a square handle spade shovel.
	6.4 Teams are permitted to bring their own tools into the construction yard in addition to those provided. All tools for the entire competition must fit into a single, standard sized, 5 gallon bucket at the same time. They may extend over the top but ...
	6.5 Quantities of individual tools will not be restricted other than as described in 6.4.
	6.6 Some examples of tools which may be used by the competing teams are:

	7 Reinforcement Fabrication
	7.1 Each team will be provided with a single sheet of 60 lb kraft paper approximately 24 in. ( 24 in.
	7.2 The team must fabricate all their reinforcing elements from this sheet using authorized construction tools.
	7.3 A maximum of fifteen (15) minutes will be allotted for this stage. Time will stop once all strips have been placed in the weighing tare and the captain has called “Stop”. Taking more time than what is allotted will result in a major penalty.
	7.4 After all reinforcing elements are fabricated, excess material will be disposed of and the judges will weigh the reinforcing elements to the nearest 0.01 grams.

	8 Wall Assembly
	8.1 After each team’s reinforcing elements have been fabricated and weighed, the team will be provided with a single sheet of poster-board (22 in. ( 28 in.) and a roll of packaging tape. The team must assemble their wall using these materials and auth...
	8.2 Wall facing shall be fabricated to the dimensions shown on Figure 2. Each dimension that is out of specification will receive a penalty (major or minor depending on the amount it is out of spec). Slots shall also be cut for the tie rod so that the...
	8.3 Tape may be used only to attach reinforcement to wall facing. Each occurrence of a piece of tape not in contact with both the facing and reinforcement will result in a minor penalty.
	8.4 Tape must be used in individual pieces no larger than 2 in. ( 2 in. Each piece of tape that is longer than 2 in. as measured along the length of the roll of tape will count as a minor penalty. The distance will be measured from the farthest extent...
	8.5 The adhesive side of each piece of tape must be in contact with both the wall facing and a reinforcing element. Tape pieces may not overlap one another. Each violation will result in a minor penalty.
	8.6 All tape pieces must be placed on the wall facing in the vertical plane of the wall facing (not on the wings or bottom of the facing). Each violation will result in a major penalty.
	8.7 Tape may not be used for any other purpose, including but not limited to: sealing corners of facing material, joining two or more reinforcing elements, anchoring facing material or reinforcement to the box. Each violation will result in a major pe...
	8.8 The wall should be trial-fitted to the sandbox during this stage. Any portion of the wall which rises more than ¼-inch above the top of the sandbox must be trimmed off. If it is not trimmed to the correct height, it will result in a penalty (major...
	8.9 No sand is added to the box in this stage.
	8.10 Fifteen (15) minutes will be allotted for this stage. Time will stop once the wall facing has been installed into the box and the captain has called “Stop”. The facing must be installed in the box for “Stop” to be called. Teams will be timed duri...
	8.11 Judges will check to ensure the wall is properly assembled.

	9 Wall Construction
	9.1 After the wall is assembled and checked by the judges, the judges will instruct the team to start construction. During this stage the team installs their wall in the sandbox, installs the piles, fills the box with sand to within one (1) inch of th...
	9.2 The facing material must be in direct contact with the inside of the sandbox at all times during this stage.
	9.3 The tie rod may be removed from the box at the start of this stage, but it must be in place before any sand is placed in the box.
	9.4 Temporary templates may be used during this stage so long as they are removed before the end of the stage.
	9.5 Piles must be installed during this stage. Locations of piles are shown in Figure 1. Minor penalties will be given for violations slightly out of tolerance and major penalties will be given for violations significantly out of tolerance. Dimensiona...
	9.6 The construction stage is complete when the wall is in place, the sand backfill is level and within one (1) inch of the top of the box, any temporary templates have been removed, and the empty vertical surcharge loading bucket is in place. The hor...
	9.7 Twenty (20) minutes will be allotted for this stage. Time will stop once the sand is filled to the fill line and leveled and the captain has called “Stop”. Teams will be timed during construction. The amount of time used in excess of 5 minutes wil...
	9.8 At the end of the phase, judges will check fill placement to ensure they meet requirements.

	10 Load Testing
	10.1 This stage occurs in three steps:  1) removal of front panel, 2) placement of vertical surcharge (50 lbs), and 3) placement of horizontal surcharge (25 lbs).
	10.2 During each step the wall will be checked for the following three criteria: 1) excessive deformation (any portion of the wall extending outside of the sandbox), 2) excessive soil leakage (more than 30 cm3 of sand passing out of the sandbox during...
	10.3 When directed by a judge, the team shall place the horizontal load frame in the piles and remove the front panel of the sandbox. After the panel is removed, the judge will wait one (1) minute and until leakage has stopped and then check the three...
	10.4 If the wall does not fail catastrophically, the team will then place 50 lbs of sand in the vertical surcharge bucket. The team will have one (1) minute to place the load. After the load is placed, the judge will wait one (1) minute and until leak...
	10.5 If the wall does not fail catastrophically, the team will then hang an empty 5-gallon bucket from the hooks on the horizontal load frame and place 25 lbs of sand in the bucket. The team will have one (1) minute to place the load. After the load i...

	11 Scoring
	11.1 Scoring – After completion of the loading stage, the cost to construct each team’s wall will be computed using the following formula:
	11.2 See Appendix A for scoring checklists.
	11.3 Costs will be calculated to the nearest dollar.
	11.4 In the event of a tie the following criteria will be used, in order, to break the tie: 1) lowest deflection rating, 2) higher poster score, 3) lowest reinforcement mass, and 4) judges’ consensus of best decorated box.
	11.5 Minor penalties will be assessed for the following infractions and others as shown in Appendix A:
	11.6 Major penalties will be assessed for the following infractions and others as shown in Appendix A.
	11.7 Teams will be disqualified for the following

	12 Rules and Judging
	12.1 The judges will follow the rules as published using reasonable judgment and interpretation.
	12.2 If clarifications of the rules are needed, send an e-mail to margeowall@gmail.com. Our intention is to respond to clarifications within 3 business days. Clarifications must be requested by March 31, 2020.
	12.3 The head judge will be the arbiter of any disputes. Decisions of the head judge are final.
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