Wood Connections


Lab Background

Wood is a very common material that finds use in a wide variety of applications.  Understanding the properties of wood is important when deciding what type of wood is best suited for a certain application.  It is also important to understand the various methods of connecting pieces of wood so a method can be selected that will fulfill the requirements of your design.
Lab Procedure

We will be performing three different tests on wood this week.   The entire class will work together to perform the plate-connector joint test while each group will perform the dowel bearing test and the fastener withdrawal test independently.  The procedure for each test is listed below.
Plate-Connector Joint Test (ASTM D1761)
1) Obtain (2) 1”x2”x6” pieces of pine, (2) Simpson MP14 mending plates, (2) 1”x3”x6” pieces of pine, and (2) Simpson MP24 mending plates.
2) Use a hammer to attach an MP14 mending plate to each side of the 1”x2”x6” pieces butted end-to-end.  Also use a hammer to attach an MP24 mending plate to each side of the 1”x3”x6” pieces butted end-to-end.  

3) Load the 1”x2”x6” specimen with the MP14 plates into the testing machine and secure the specimen using the machine’s pneumatic grips.

4) Apply load to the specimen using a cross-head speed of 0.035 in/min and a maximum displacement of 0.600 in.

5) Once the load begins to decrease, stop the test and record the maximum load from the computer.

6) Repeat steps 3 through 5 for the 1”x3”x6” specimen with the MP24 mending plates.

Dowel Bearing Test (ASTM 5764)

1) Select a 2”x4” pine block with a half-hole in it to test.  The holes are oriented in either the transverse or axial direction.  Ask the GTA or TA if you need help determining which you have.
2) Load the block in the testing machine and place a ¾” bolt in the half-hole. 
3) Move the cross-head down until it is nearly touching the bolt.
4) Zero the load and reset the gage length on the computer.
5) Apply load to the bolt and block using a cross-head speed of 0.04 in/min.
6) Stop the test when the displacement equals half the bolt diameter or the maximum load has been reached.
7) Obtain the yield load from the computer or use the maximum load if the yield load is not available.
Fastener Withdrawal Test (ASTM D1761)

1) Select one of the fasteners listed on the data sheet and drive it 1” into a pine block.

2) Insert the block into the testing machine.

3) Use the supplied equipment to grab the head of the fastener.
4) Clamp the block to the base of the test machine using the C-clamps provided.

5) Apply load to the fastener and find the maximum load required to withdraw the fastener.
Lab Report
The report for this lab should be a formal report written by your group worth 100 points.  Don’t forget to attach your initialed data sheet.  In your report show the maximum load supported by the two different Simpson plate-connector joints.  Also, calculate the load per tooth for each plate-connector and discuss whether the results are as you would expect.  Discuss why you would select one of the Simpson plate-connector over the other and give a real world example where you would use the selected plate-connector.
For the dowel bearing test you need to report the yield load or the maximum load depending on which you obtain from the test.  You will also need to calculate and report the bearing strength of the pine block using Eq. (1).  In your discussion of the dowel bearing test talk about how the results could be used in a real world application.  

For the fastener withdrawal test you need to report the maximum load required to withdraw the fastener from the wood block.  For this test compare your results to the reference values listed below.  First, make a percent error comparison to the same fastener as you tested.  Next, compare your selected fastener to the fastener with the highest withdrawal force (#12 x 1.75” wood screw) and report the difference between your fastener and the strongest fastener.  Also, discuss the pros and cons of using nails versus screws.
Presentation

For the presentation next week each group will fill in the following information on the board.
	Fastener Description
	Maximum Withdrawal Force (lb)


Then, two random groups will be selected to answer questions about the lab.

Equations
(1) Bearing Strength
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= bearing strength, psi

Fy = yield load, lb (or max. load if no yield load)

w = wood width, in

d = bolt diameter, in

Reference Values

	Fastener Description
	Maximum Withdrawal Force (lb)

	6d bright common nail
	49

	8d bright common nail
	65

	10d bright common nail
	103

	16d common nail
	125

	#8 x 1.75” wood screw
	457

	#10 x 1.75” wood screw
	483

	#12 x 1.75” wood screw
	555
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