Homework #2 – Code Familiarity					CVEN 4359: Dr. Lamanna


The purpose of this homework is for you to become more familiar with ACI 318-08.

1. Concrete is required for a loading dock slab that will be exposed to moisture in a severe freeze-thaw climate, but not subject to deicers.  A specified compressive strength fc' of 3000 psi is used for structural design.  Type 1 cement with ¾ in. maximum size normal weight aggregate is specified.

i. Determine the required minimum strength and maximum w/c ratio for the proposed concrete work to satisfy both design strength and exposure requirements.

For concrete exposed to freezing and thawing in a moist condition, Table 4.2.2 requires a maximum water-cementitious materials ratio of 0.45, and a minimum strength fc' of 4500 psi.

Since the required strength for the exposure conditions is greater than thre required strength for structural design (fc' = 3000 psi), the strength for the exposure requirements (fc' = 4500 psi) governs.


ii. Select a w/c ratio to satisfy the governing required strength found from #1.

Concrete exposed to freezing and thawing must be air entrained, with air content indicated in Table 4.2.1.  For concrete in a cold climate and exposed to wet freeze-thaw conditions, a target air content of 6% is required for a ¾ in. maximum size aggregate.

Selection of water-cementitious materials ratio for required strength should be based on trial mixtures or field data made with actual job materials, to determine the relationship between w/c ratio and strength.

From other sources, a w/c ratio of 0.43 should suffice.

2. The following table lists strength test data from 5 trucks loads (batches) of concrete delivered to the job site.  For each batch, two cylinders were cast and tested at 28 days.  The specified strength of the concrete fc' is 4000 psi.  Determine the acceptability of the concrete based on the strength criteria of 5.6.3.3.
	Test No.
	Cylinder #1
	Cylinder #2
	Test Average
	Average of 3 Consecutive Tests

	1
	4110
	4260
	4185
	-

	2
	3840
	4080
	3960
	-

	3
	4420
	4450
	4435
	4193

	4
	3670
	3820
	3745
	4047

	5
	4620
	4570
	4595
	4258




The average of two cylinder breaks from each batch represents a single strength test result.  Even though the lowest of the five strength test results (3745 psi) is below the specified strength of 4000 psi, the concrete is considered acceptable because it is not below the specified value by more than 500 psi for concrete with an fc' not over 5000 psi; i.e. not below 3500 psi.  The second acceptance criterion, based on the average of three consecutive tests, is also satisfied by the three consecutive strength test averages shown.  The procedure to evaluate acceptance based on three strength test results in a row is shown in the right column.


3. What are the appendices of ACI 318-08?  What does each cover?

Appendix A – Strut and Tie Models: Methods to design edge girders, corbels, deep beams and shear walls.

Appendix B – Alternative Provisions for Reinforced and Prestressed Concrete Flexural and Compression Members

Appendix C – Alternative Load and Strength Reduction Factors: Old factors used since the early 1960s, still valid.

Appendix D – Anchoring to Concrete: Anchors that transmit structural loads

Appendix E – Steel Reinforcement Information: Aid for designers, sizes, areas, weights, and properties of steel.

