

LABS 2 AND 5 - MASONRY ARCH PROJECT
Objectives:
1) Incorporate masonry construction and testing principles into the laboratory environment; 2) Report preliminary construction plans and predict failure mode;


3) Report results of experimental testing; and


4) Have fun.

General description and guidelines:


Your design firm has been asked to construct and test a concrete masonry arch bridge.  Each firm will consist of 4 to 5 people.  Outside to outside dimensions of the arch should be 32 inches (+/- ½ in.).  The height from the top of the arch to the ground must be between 22 in. and 26 in.  Forty-five brick are available for each arch.  Testing will occur in a reaction frame in the structural engineering laboratory.  Supports are provided by the strong floor and base plate of the reaction frame shown in Figure 1.  Results of centerline displacement and applied load measurements will be provided after the testing date.
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Figure 1:  Loading frame and sample masonry arch
Testing procedure:

1. Horizontal reactions are supplied by the reaction frame for a rectangular section constructed of structural tubes.

2. Each design firm is responsible for placing the arch in position prior to testing.

3. Load will be applied using a 50 kip servocontrolled actuator.

4. The load rate will be at 0.05 in./minute through 2000 lbs and will be increased at even increments for all specimens.

5. Midspan displacement and load will be measured using the MTS Flexstar software.

6. Testing will cease when the applied load falls below 80% of the maximum load recorded or structural instablility is imminent.

Preliminary construction plan:

Each group should submit a construction plan in the form a memo prior to lab.  The first lab period will be used to construct formwork for this lab.  Any modifications to the original formwork should be submitted to the instructor in the form of a change order.  The second lab period will be used to construct the arches.  Any revisions to the final arch should be submitted after the completion of construction.  The construction plan should address the following:

· materials required;

· equipment required;

· construction technique;

· mortar type;

· curing considerations;

· plans to move the arch into place and estimated weight of arch; and
· possible behavior of arch (location of cracks and failure mode).

Reporting guidelines:

A detailed report must be provided to the client who requested the testing.  The report will be based on completeness, quality of discussion and clarity of reported information.  The report must contain the following information:

· description of construction procedure; 

· design goal and anticipated behavior of the arch;

· description of events observed during testing;

· description of structural performance based on force-displacement behavior;

· calculation of stiffness during the elastic portion of the test;

· description of failure mode of the arch; 

· computation of estimated horizontal reactions; and

· comparison between anticipated behavior and actual behavior.

Each group member must submit a confidential evaluation of the percent effort contributed by each group member.  The final grade will be weighted based on the percent participation reported for each group member.

Grading procedure:

This project will be graded based on the construction plan and techniques (30%), reported construction changes (5%) and final report (65%).

Each arch will be ranked based on the maximum strength/weight ratio.
The instructor reserves the right to modify the design parameters or testing dates based on available materials or laboratory space.
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