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USE WITH 2006 STANDARDS.

Use with amended Section 39, "Hot Mix Asphalt."

Use when hot mix asphalt (HMA) aggregates are to be treated with dry lime on damp aggregate without marination or with marination.

Use in ALL projects constructed with the Quality Control / Quality Assurance projects.

Obtain approval of the District Materials Engineer is if using on projects constructed with the Method or Standard process.

10-1.__  HOT MIX ASPHALT AGGREGATE LIME TREATMENT - DRY LIME METHOD

GENERAL

Summary

This work includes treating hot mix asphalt (HMA) aggregate with lime using the dry lime method either with marination or without.

2*.  Fill in the type of HMA (HMA Type A, HMA Type B), or replace "HMA Type __" with "RHMA-G".

Treat aggregate for HMA Type __ with dry lime.

3

Marinate aggregate if the plasticity index determined under California Test 204 is from 4 to 10.

4

Submittals

Determine the exact lime proportions for fine and coarse virgin aggregate and submit them as part of the proposed job mix formula (JMF) under Section 39, "Hot Mix Asphalt," of the Standard Specifications.

5

If marination is required, submit in writing the averaged aggregate quality test results to the Engineer within 24 hours of sampling.

6

Submit in writing a treatment data log from the dry lime and aggregate proportioning device in the following order:

1.
Treatment date

2.
Time of day the data is captured

3.
Aggregate size being treated

4.
HMA type and mix aggregate size

5.
Wet aggregate flow rate collected directly from the aggregate weigh belt

6.
Aggregate moisture content, expressed as a percent of the dry aggregate weight

7.
Flow rate of dry aggregate calculated from the flow rate of wet aggregate

8.
Dry lime flow rate

9.
Lime ratio from the accepted JMF for each aggregate size being treated

10.
Lime ratio from the accepted JMF for the combined aggregate

11.
Actual lime ratio calculated from the aggregate weigh belt output, the aggregate moisture input, and the dry lime meter output, expressed as a percent of the dry aggregate weight

12.
Calculated difference between the approved lime ratio and the actual lime ratio

7

Every day during lime treatment, submit the treatment data log on electronic media in tab delimited format on a removable CD-ROM storage disk.  Each continuous treatment data set must be a separate record using a line feed carriage return to present the specified data on one line.  The reported data must include data titles at least once per report.

8

Quality Control and Assurance

If marination is required, the quality control plan (QCP) specified in Section 39-2, "Standard," and Section 39-4, "Quality Control / Quality Assurance," must include aggregate quality control sampling and testing during lime treatment.  Perform sampling and testing in compliance with:

	Quality Characteristic
	Test Method
	Minimum sampling and testing frequency

	Sand Equivalent
	CT 217
	Once per 1,000 tons of aggregate treated with lime

	Percent of crushed particles
	CT 205
	As necessary and as designated in the QCP

	Los Angeles Rattler
	CT 211
	

	Fine aggregate angularity
	AASHTO T 304, Method A
	

	Flat and elongated particles
	ASTM D 4791
	

	Note:
	During lime treatment, sample coarse and fine aggregate from individual stockpiles.  Combine aggregate in the JMF proportions.  Run tests for aggregate quality in triplicate and report test results as the average of 3 tests.


9

The Engineer orders proportioning operations stopped for any of the following if you:

1.
Do not submit the treatment data log

2.
Do not submit the aggregate quality control data for marinated aggregate

3.
Submit incomplete, untimely, or incorrectly formatted data

4.
Do not take corrective actions

5.
Take late or unsuccessful corrective actions

6.
Do not stop treatment when proportioning tolerances are exceeded

7.
Use malfunctioning or failed proportioning devices

10

If you stop treatment, notify the Engineer of any corrective actions taken and conduct a successful 20-minute test run before resuming treatment.

MATERIALS

11

Lime must be high-calcium hydrated lime.  Lime and water must comply with Section 24-1.02, "Materials," of the Standard Specifications.

12

Before aggregate is treated, it must comply with the aggregate quality specifications in Section 39, "Hot Mix Asphalt," of the Standard Specifications.  Do not test treated aggregate for quality control except for gradation.  The Engineer does not test treated aggregate for acceptance except for gradation.

13

The Engineer determines the combined aggregate gradation during HMA production after you have treated aggregate.

14

Treated aggregate must not have lime balls or clods.

CONSTRUCTION

15

General

Notify the Engineer in writing at least 24 hours before the start of aggregate treatment.

16

Do not treat reclaimed asphalt pavement.

17

If marination is required:

1.
Treat and marinate coarse and fine aggregates separately.

2.
Treat aggregate and stockpile for marination only once.

3.
Treat aggregate separate from HMA production.

18

The lime ratio is the pounds of dry hydrated lime per 100 pounds of dry aggregate expressed as a percent.  Water content of untreated aggregate must not affect the lime ratio.

19

Lime ratio ranges are:

	Aggregate Gradation
	Lime Ratio

	Coarse
	0.4 to 1.0

	Fine
	1.5 to 2.0

	Combined
	0.8 to 1.5


20.  Delete if no open graded friction course.

You may reduce the combined aggregate lime ratio for open graded friction course to between 0.5 and 1.0 percent.

21

The lime ratio for fine and coarse aggregate must be within ±0.2 percent of the lime ratio in the accepted JMF.  The lime ratio must be within ±0.2 percent of the approved lime ratio when you combine the individual aggregate sizes in the JMF proportions.

22

Proportion dry lime by weight with a continuous operation.

23

The device controlling dry lime and aggregate proportioning must produce a treatment data log.  The log consists of a series of data sets captured at 10-minute intervals throughout daily treatment.  The data must be a treatment activity register and not a summation.  The material represented by a data set is the amount produced 5 minutes before and 5 minutes after the capture time.  For the duration of the contract, collected data must be stored by the controller.

24

If 3 consecutive sets of recorded treatment data indicate deviation more than 0.2 percent above or below the lime ratio in the accepted JMF, stop treatment of lime treated aggregates.

25

If a set of recorded treatment data indicates a deviation of more than 0.4 percent above or below the lime ratio in the accepted JMF, stop treatment of lime treated aggregates and do not use the material represented by that set of data in HMA.

26

If 20 percent or more of the total daily treatment indicates deviation of more than 0.2 percent above or below the lime ratio in the accepted JMF, stop treatment and do not use the day's treated aggregate in HMA.

27

If you stop treatment for noncompliance, you must implement corrective action and successfully treat aggregate for a 20-minute period.  Notify the Engineer before beginning the 20-minute treatment period.

28

If you use a batch-type proportioning operation for HMA production, control proportioning in compliance with the specifications for continuous mixing plants.  Use a separate dry lime aggregate treatment operation from HMA batching operations including:

1.
Pugmill mixer

2.
Controller

3.
Weigh belt for the lime

4.
Weigh belt for the aggregate

29

If using a continuous mixing operation for HMA without lime marinated aggregates, use a controller that measures the blended aggregate weight after any additional water is added to the mixture.  The controller must determine the amount of lime added to the aggregate from the aggregate weigh belt input in connection with the manually input total aggregate moisture, the manually input target lime content, and the lime proportioning system output.  Use a continuous aggregate weigh belt and pugmill mixer for the lime treatment operation in addition to the weigh belt for the aggregate proportioning to asphalt binder in the HMA plant.  If you use a water meter for moisture control for lime treatment, the meter must comply with California Test 109.

30

At the time of mixing dry lime with aggregate, the aggregate moisture content must ensure complete lime coating.  The aggregate moisture content must not cause aggregate to be lost between the point of weighing the combined aggregate continuous stream and the dryer.  Add water for mixing and coating aggregate to the aggregate before dry lime addition.  Immediately before mixing lime with aggregate, water must not visibly separate from aggregate.

31

The HMA plant must be equipped with a bag house dust system.  Material collected in the dust system must be returned to the mix.

32

Mixing Dry Lime and Aggregate

Mix aggregate, water, and dry lime with a continuous pugmill mixer with twin shafts.  Immediately before mixing lime with aggregate, water must not visibly separate from aggregate.  Store dry lime in a uniform and free flowing condition.  Introduce dry lime to the pugmill in a continuous operation.  The introduction must occur after the aggregate cold feed and before the point of proportioning across a weigh belt and the aggregate dryer.  Prevent loss of dry lime.

33

If marination is required, marinate treated aggregate in stockpiles between 24 hours and 60 days before using in HMA.  Do not use aggregate marinated more than 60 days.

34

The pugmill must be equipped with paddles arranged to provide sufficient mixing action and mixture movement.  The pugmill must produce a homogeneous mixture of uniformly coated aggregates at mixer discharge.

35

If the aggregate treatment operation is stopped longer than 1 hour, clean the equipment of partially treated aggregate and lime.

36

Aggregate must be completely treated before introduction into the mixing drum.

MEASUREMENT AND PAYMENT

37

Full compensation for dry lime treating HMA aggregate including marination shall be considered as included in the contract price paid per ton for HMA of the type or types involved and no separate payment will be made therefor.

