LAB 6 – NONDESTRUCTIVE EVALUATION METHODS - FLATJACK TESTING
Objectives:
Flatjack testing is a non-destructive way to evaluate the existing stress of deformation capacity of a building.  Gage points are adhered to the wall to evaluate initial displacements.  As the wall is loaded incrementally the gage lengths are measured at each load reading.  The objectives of this laboratory are to have students observe flatjack testing and perform the following field procedures and data evaluation:

· Record displacements at appropriate times during testing procedure;
· Apply load to masonry wall with flatjack testing equipment;
· Determine modulus of elasticity of wall;
· Determine axial stress in wall; and
· Comment on axial stress based on known engineering principles.
Students may work individually or in groups of 2 to complete this assignment.  Present your results in a memo format addressed to a client as if you were working for the engineering firm of your choice.  
Part 1:  Prepare wall for flatjack testing (completed prior to lab)
Apply gage points to the masonry wall at gage lengths of 8 inches for both tests.  Measure the original distance between gage points to the nearest thousand of an inch.  Cut through the bed joints in the wall.  Each cut should coincide with the dimensions of the flat jack (see below).
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Figure 1: Masonry saw cuts in wall and initial gage length a) axial stress test b) deformation test
Part 2:  Apply load using flatjack system and collect data to determine axial stress in wall
Assemble the flatjack devices in the cuts from Figure 1a).  Apply load slowly and measure the displacement at increments of 50 psi.  Continue loading until the pressure reaches 800 psi or the change in displacement between the points exceeds 0.03 inches.
1) Plot a graph of axial stress versus deformation measured at each load point for all three groups. Plot another graph with the average of the results including a linear regression.  Comment on the correlation coefficient (R2) value of the average results and for your individual results.  Compare the results for all three groups.

2) Determine the axial stress in the wall by evaluating the stress corresponding to the initial measured displacement.  Provide comments on the value of axial stress.  Would this stress be consistent with the service load for an 80 psi dead load and 20 psi live load on a span of 30 ft?  (Assume one-way action in the slab and a pin connection between the roof and wall).
3) How would the stress change if the units had a net area of 60% of the gross area?  What would the flatjack look like afterwards?

Part 3:  Apply load using flatjack system to determine modulus of elasticity
Using the test setup from Figure 1b) assemble flatjack devices and preload the devices.  Load the section of masonry recording displacement at increments of 50 psi.  Continue loading until the pressure reaches 800 psi or the change in displacement exceeds 0.02 inches.  
1) Plot a graph of the measured strain versus applied axial stress for all three groups individually.  Plot a graph of the average results including a linear regression.  Comment on the correlation coefficient (R2) value of the average results and for your individual results.

2) Comment on the measurements for all three groups.

3) The slope of this line is the modulus of elasticity.  Comment on the modulus of elasticity of the average of all three groups compared to the modulus of elasticity provided in the MSJC Code for f ` m = 1500 psi. 
Part 4:  Repoint mortar joint to repair saw cut placed in the wall
After all testing is complete the wall will be repaired by repointing mortar into the saw cut.  In this lab experiment Type N Portland Cement Lime mortar will be used. 
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