


Directions: The following formal lab write-up will be used to put together your final report for concrete.  Each GROUP is responsible for submitting this write-up for grading. Answer all of the following sections and submit your work along with this document.  Each write-up should be done TOGETHER with shared data from other GROUPS.  The final grade for this write-up will partially be based on the correct use of grammar.

Directions: Answer the following essay type questions justifying your explanations with the appropriate references and standards as needed. Please type or print all of your answers for the following section.

A.   Essay Questions 

I. Objective and Introductory Questions

(Try to answer these question before performing the test)

1. What is the overall objective of this lab?  What will be done with the results of these tests?

2. Why is there a need for doing these type of test?  How important are these test?  

3. What is the relationship of  water to cement ratio to the design of concrete strength?

II. Narrative Questions

(Try to answer these questions during or after performing the test)

1. List all the tests that were performed with its related specifications.

2. Mention any variations in the method that was used in the lab when compared to the

    specification. (i.e. sample was not immersed 24 hrs)

3. If the test method used in the lab varied from the specification, how will it effect the results?

    (i.e. absorption value would be less if voids were only partially filled with water)

4.  Are there any test that can be performed another way or using another method?

5. What factors contributed to possible errors in your results?

6.What other test can be performed to verify your results?  Can your results be verified?
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III. Discussion Questions

1. Were all of your results accurate enough or is there a need to repeat some these tests?  Explain.

2. How will these results be useful for determining concrete strength and durability?

3. Does your concrete pass or fail the specifications or standards?

4.  How will the industry benefit from these tests?

IV. Conclusion Questions

1.  Did you  achieve your objective or goal?  Why  or Why not?  

2. What important observation can be made about concrete as a result of performing these tests?

B.  Concrete 

Lab Procedure Questions and Calculations 

I. Lab#1: Slump test of Portland Cement Concrete ASTM C143,C172

1.What is the purpose of  this test?

2.Define Slump for concrete.

Procedure:

Equipment: Slump Mold, Tamping Rod (5/8 in. dia) , pan, scale, shovel ,hand scoop

Sample: Minimum 0.3 ft3 of  plastic concrete.

a. Start the test within 5 min. after obtaining the final portion of the composite sample

b. Dampen the mold and place it on a flat moist pan.

c. Hold the mold firmly in place during filling ( by the operator standing on the two foot pieces) 

d. Fill the mold in three layers, each approximately one -third the volume of the mold.

e.  Rod each layer with 25 strokes of the tamping rod. In filling and rodding the top layer, heap the concrete above the mold before rodding is started.

f. Strike off the surface by screeding and a rolling motion of the tamping rod.

g. Remove the mold immediately by raising it in a vertical direction. ( The entire test , from the start of the filling through removal of  the mold, should be completed within 2.5 min) 
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Lab#1-continued

h. Place the empty mold (upside down) adjacent to the concrete sample and measure the vertical difference between the top of the mold and the displaced original center of the top surface of the specimen. This is slump.

3.  What is the slump in inches to the nearest .25 in.? Was it the same as your design slump?

II. Lab#2:Compression Test of Concrete Cylinders ASTM C39,C192,C617

1.What is the purpose of this test?

2.Define compressive strength as it pertains to concrete?

Procedure:

Equipment: Universal testing machine or compressometer.

Sample:  A concrete cylinder

a. Compression tests are made as soon as practicable after removal from moist storage. The specimens are tested in moist condition.

b. Wipe clean the bearing faces of  the upper and lower bearing blocks and of the test specimen.

c.Place the specimen on the lower bearing block. 

d. Carefully align the axis of the specimen with the center of thrust of the spherically seated upper block.

e.  Bring the upper block to bear on the specimen. Adjust the load to obtain uniform seating. 

f. Apply the load at a loading rate of 20 to 50 psi/s. (Time to failure for 3000-psi concrete is 1 to 2.5 m, and for 6000-psi concrete is 2 to 5m.)

g. Apply the load ( at the designated rate) until the specimen fails

.

3. What is the recorded maximum load?  Is it the same as your design load?

4. What is the type of failure for each sample that was crushed?(i.e. cone, shear, split or columnar, cone and shear , cone and split)

III.Lab#3: Static Modulus of Elasticity and Stress-Strain Curve of  Concrete ASTM C469, C39, C192, C617

1. What is the purpose of  this test ?

2. Define Young's modulus of Elasticity?
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Lab#3- continued
Procedure:

Equipment: Compression testing machine, compressometer.

Sample:  6x12 concrete cylinders, capped and kept in moist condition

a. Determine the compression strength  and unit weight of the sample using the compression  specimens.

b. Attach the compressometer to the test cylinder.

c.Place the specimen (with the compressometer) on the lower platen of the testing machine.

d. Carefully align the axis of the specimen with the center  of  thrust of the upper block of the testing machine

e.  Lower the upper block slowly to bear on the specimen, and rotate the block  gently by hand so that uniform seating is obtained.

f. Get the compressometer set up ready for deformation reading

g.  Load the specimen at a rate of 35+/- 5 psi/s.

h. Upon reaching a load of about 20% of ultimate load, reduce the load to zero(at the same rate as the loading rate), and note down the dial gage reading.

i. If the dial gage reading (deformation) is not zero, repeat g and h until the dial gage, upon loading, is zero.

j. Start the final loading cycle and continue the loading until the maximum.

k. Record, without interruption in loading, applied load and longitudinal deformation at set intervals.

l. Calculate stress and strain follows:


[image: image1.wmf]1

1

12

2

sec

,

load

stress

crosstionalareaofcylinder

deformationdgxI

wheregisthedialgagereadingand

e

Iwhereeistheeccentricityofthe

ee

axisofthespecimenandeistheeccentricity

ofthedialgagefromtheaxisofthespecimen

=

-

=

=

+

d

Strain

gagelength

=


Note: Gage length is the length between gage points(generally equal to 6 in.)
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Lab#3-continued

m. Plot the stress- strain curve.

n. Calculate E to the nearest 50, 000psi as follows:
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where S2 is the stress corresponding to 40 % of ultimate load, S1 the stress corresponding to a strain of 0.00005, and ε2 the strain at a stress of  S2

3. What is the compressive strength, and unit weight of the concrete?

4. Show the stress-strain diagram and  determine measurement of E.
IV. Lab#4:Splitting Tensile Strength of Concrete ASTM C496,C192

1.What is the purpose of this test?

2.Define splitting tensile strength as it pertains to concrete?

Procedure:

Equipment: Compression testing machine, 1/8 inch thick plywood bearing strips (of length slightly longer than that of the specimens and 1in. wide); two needed.

Sample:  A concrete cylindrical specimen

a. Determine the unit weight and the compressive strength of concrete cylindrical specimens.

2. Draw diametral lines on each end of the specimen so that they are in the same axial plane. 

3. Center one of the plywood strips along the center of  the lower bearing block.

4. Place the specimen on the plywood strip and align so that  the lines marked on the ends are vertical and centered over the plywood strips.

5. Place the second plywood strip lengthwise4 on the cylinder, centered on the lines marked on the ends.

6. Apply the load continuously at a constant rate of 100 to 200 psi/m of splitting tensile stress until the failure(about 3 to 6 min./test)

7. Record the maximum load at failure, P.

8. Calculate the splitting tensile strength, ft, as 
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Lab#4- continued
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3. What is the splitting tensile strength?

C.  APPENDIX

INCLUDE FIVE GRAPHS, INCORPORATING THE DATA FROM ALL THE GROUPS IN YOUR APPENDIX AND DISCUSS THE SIGNIFICANCE  OF THEM IN YOUR DISCUSSION:

SLUMP VS. W/C

STRENGTH VS. W/C

SPLITTING TENSILE STRENGTH VS. W/C

STRESS VS. STRAIN

7- DAY STRENGTH  VS. W/C
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