ASPHALT PAVEMENTS - MARSHALL DESIGN MIXES:


1-15-02


When Marshall Design Mix types are required, use materials, design, produce, place compact and perform quality control/quality assurance sampling and testing in accordance with applicable provisions of Division 6 of the 2002 Standard Specifications and as follows:

FIELD VERIFICATION AND JOB MIX FORMULA ADJUSTMENTS:

Page 6-8, Article 609-4

Add the following sentence to the last paragraph in this Article:


Any mix produced that is not verified may be assessed a price reduction at the Engineer’s discretion in addition to any reduction in pay due to mix or density deficiencies.

Quality control minimum sampling and testing schedule:

Page 6-11, Subarticle 609-5(C)2

At the top of this page, delete Item B.,” Reclaimed Asphalt Pavement…” and substitute the following:

B.  Reclaimed Asphalt Pavement (RAP) Binder Content and Gradation (AASHTO T 308 Modified or T 164 and AASHTO T 30) (sampled from stockpiles or cold feed system at beginning of production and weekly thereafter). Have RAP approved for use in accordance with Article 1012-1(F). (Split Sample Required)

CONTROL CHARTS:

Page 6-12, Subarticle 609-5(C)3

In  item 3 of the listing of items below the second full paragraph on this page, delete “90” and substitute “60”.

LIMITED PRODUCTION PROCEDURE:

Page 6-17, Subarticle 609-5(D)5

Delete the first paragraph in this Subarticle and substitute the following:


Proceed on limited production when three consecutive failing density lots occur, not to exceed two production days, or two consecutive failing nuclear control strips occur for the same mix type. 

DOCUMENTATION (RECORDS):

Page 6-18, Subarticle 609-5(E)

Delete the fourth sentence in the first full paragraph on this page and substitute the following:

Maintain the QC testing forms and records for one (1) calendar year after the forms are completed.

Delete the second full paragraph on this page and substitute the following:


Falsification of test results, documentation of observations, records of inspection, adjustments to the process, discarding of samples and/or test results, or any other deliberate misrepresentation of the facts will result in the revocation of the applicable person’s QMS certification.  The Engineer will determine acceptability of the mix and/or pavement represented by the falsified results or documentation.  If the mix and/or pavement in question is determined to be acceptable, the Engineer may allow the mix to remain in place at no pay for the mix, asphalt binder and other mix components.  If the mix and/or pavement represented by the falsified results is determined not to be acceptable, remove and replace with mix which complies with the Specifications.  Payment will be made for the actual quantities of materials required to replace the falsified quantities, not to exceed the original amounts.

QUALITY ASSURANCE:

Page 6-18, Article 609-6

In Item 5 under Plant Mix Quality Assurance, add “ at a frequency equal to or greater than 5% of the QC sample frequency”.

In Item 1 under Density Quality Assurance, delete the wording at the end of the sentence “at a frequency equal to or greater than 10% of the frequency required of the Contractor”.

LIMITS OF PRECISION:

Page 6-19, Article 609-6

Under the items listed under Mix Property, delete the last three items and substitute the following:

Retest of QC Core Sample                            ( 1.2% (% Compaction)

Comparison of QA Core Sample                  ( 2.0% (% Compaction)

QA Verification Core Sample                       ( 2.0% (% Compaction)

Nuclear Comparison of  QC Test                  ( 2.0% (% Compaction)

QA Nuclear Verification Test                       ( 2.0% (% Compaction)

COMPOSITION OF MIXTURES-MARSHALL (MIX DESIGN AND JOB MIX FORMULA):
Page 6-21, Subarticle 610-3(A)

Add the following  sentence to the second paragraph of this Subarticle:

For Marshall design mixes, perform the mix design in accordance with AASHTO T 245, recommended procedures in the Asphalt Institute publication “Mix Design Methods for Asphalt Concrete” MS-2, Sixth Edition or later, using the Marshall Method of Test with an automatic mechanical compaction hammer.

Page 6-21, Subarticle 610-3(A)

Delete the fourth paragraph in this Article and substitute the following: 

For Marshall design mix types, the maximum percentage of reclaimed asphalt material to be used is limited to 50 percent of the total mixture. When the percentage of RAP is 15 percent or less of the total mixture, the virgin binder PG grade must be as specified in Table 2 below (Subarticle 610-3(B)) for the required mix type.  When the percentage of RAP is greater than 15 but not more than 25 percent of the total mixture, the virgin binder PG grade must be one grade below the specified grade (both high and low temperature grade) for the required mix type.  When the percentage of RAP is greater than 25 percent of the total mixture, the Engineer will establish and approve the asphalt binder grade to be used.

Page 6-21, Subarticle 610-3(A)

Delete Item 10 on this page and substitute the following:

10.  Graphical plots of percent asphalt binder by total weight of mix (Pb) versus the following properties at the design number of blows specified.


a.   Marshall Lab bulk specific gravity, Gmb  @ N blows


b.   % Voids in Total Mix, VTM


c.   Marshall Stability,  Lbs.


d.   % Voids Filled with Asphalt, VFA


e.   Marshall Flow, 0.01 inch


f.   % Voids in Mineral Aggregate, VMA

Page 6-23, Subarticle 610-3(B)

Delete this Subarticle in entirety and substitute the following:

(B) 
Mix Design Criteria (Marshall Mixes):

    
Design asphalt concrete mixtures which conform to the gradation requirements and design criteria shown in TABLES 1 & 2 below  for the specified mix type.



Use an anti-strip additive in all Marshall asphalt mixes when required to meet the minimum tensile strength ratio (TSR) value of the mixture as specified  in TABLE 2 of these provisions for both mix design and production tests, unless otherwise approved.

TABLE 1

MARSHALL AGGREGATE GRADATION DESIGN CRITERIA

MIX TYPE





STANDARD SIEVES
PERCENT PASSING CRITERIA





US (mm)
F-1
I-2
I-1, HDS
H, HDB
HB

2" (50.0)




100

1 1/2" (37.5)




95-100

1" (25.0)



100


3/4" (19.0)

100
100
90-100
68-82

1/2" (12.5)
100
98-100
98-100
70-85


3/8" (9.5)

90-100
90-100



No. 4 (4.75)
95-100
74-85
57-78

32-48

No. 8 (2.36)
73-100
60-70
38-62
25-45
26-44

No. 16 (1.18)


27-48
18-34
20-32

No. 40 (0.425)
32-83
20-40
14-35
11-23
11-20

No. 80 (0.180)
10-30
12-17
7-15



No. 200 (0.075)
5.0-7.0
5.0-7.0
4.0-6.0
3.0-5.0
3.0-5.0

Notes:

(a)
Use a combination of graded coarse and fine aggregate




To produce an acceptable mix, except for Type F-1.




Use coarse aggregate consisting of standard size aggregate.



(b)
Use stone screenings or mineral filler for at least 1/2 of




fraction passing N. 200 sieve.



(c)
For Type F-1, use a single or combination of graded fine 




aggregate. A minimum of 50% of the aggregate components must be 



material manufactured from the crushing of stone.




TABLE 2

MARSHALL MIX DESIGN CRITERIA


BINDER




STABILITY



GRADE
NO.
VMA,
VFA %,
VTM %,
Lbs. (N)
FLOW

MIX TYPE
PG (a)
BLOWS
Min. %
Min-Max
Min-Max
Min.
Min-Max

F-1 S
64-22
50
23.0
-------
9.0-17.0
600
7-20

F-1 B
64-22
50
23.0
-------
11.0-19.0
500
7-20










I-2
64-22
50
16.0
60-78
4.0-7.0
750
7-18

I-1
64-22
50
15.0
60-75
4.0-6.0
1300
7-18

HDS
64-22
75
15.0
60-75
4.0-6.0
1500
7-14










H
64-22
50
14.0
60-75
4.0-6.0
1300
7-18

HDB
64-22
75
14.0
60-75
4.0-6.0
1500
7-14










HB
64-22
75 (b)
12.0
60-75
4.0-6.0
3375
12-24










ALL
1. Dust to effective asphalt ratio (P0.075 / Pbe)




0.6 - 1.2 (c)


MIX
2. Tensile Strength Ratio (AASHTO T 283 Modified




85% min (d)


TYPES
3. Mixing Temperature (JMF)




250° - 325° F








(120° - 165° C)



4. Asphalt Binder Grade


 PG 64-22

Notes:

(a)
When Recycled mixes are used, use a binder grade that is




in accordance with Article 610-3 (A) above.



(b)
6" Marshall Method Design, all others are 4"

 

(c)
0.6 - 1.4 for Type H, HDB, and HB mixes



(d)
No Freeze-Thaw cycle required.  TSR for Type  F-1 and HB 80% min.

WEATHER, TEMPERATURE, AND SEASONAL LIMITATIONS FOR PRODUCING AND PLACING ASPHALT MIXTURES (MARSHALL).

Page 6-25, Article 610-4 

Add the following TABLE for  limitations on producing and placing Marshall Mixes:

Asphalt Concrete
Thickness of

Layer Being

Placed
Minimum

Air

Temperature

Asphalt Concrete

Base Course, Type HB;

Asphalt Concrete

Binder Course; or Sand

Asphalt Base Course
1 1/2" (40mm) or greater
35(F (2(C)

Asphalt Concrete

Binder Course, or Sand

Asphalt Base Course
Less than 1 1/2"(40mm)
40(F (4(C)

Surface Course Materials
1" (25mm) or greater
40(F (4(C)

Surface Course Materials
Less than 1" (25mm)
50(F (10(C)

DENSITY REQUIREMENTS.

Page 6-34, Article 610-10

For Marshall Mixes, delete TABLE 610-4 and substitute TABLE 3 (Marshall) for minimum density requirements: 

610-10
DENSITY  REQUIREMENTS.

TABLE 3 (MARSHALL)

MINIMUM DENSITY REQUIREMENTS

MIX TYPE
MINIMUM  COMPACTION 




F-1*
92.0 % of Marshall Lab Gmb

I-2
95.0 % of Marshall Lab Gmb

I-1
95.0 % of Marshall Lab Gmb

HDS
95.0 % of Marshall Lab Gmb

H 
95.0 % of Marshall Lab Gmb

HDB
95.0 % of Marshall Lab Gmb

HB
92.0 % of Gmm (AASHTO T 209)




Compact the asphalt plant mix to at least the minimum percentage of the appropriate specific gravity as listed in TABLE  3 above, except as noted in Article 610-10.

*The specified density for Type F-1 will only be required where the mix is being used for resurfacing and is required to be applied at a rate of 100 pounds per square yard or greater. 

DENSITY ACCEPTANCE.

Page 6-36, Article 610-13


Delete the second sentence of the first paragraph of this Article and substitute the following:

Minimum density requirements for Marshall mixes will be as specified in TABLE 3 above (Subarticle 610-10).

BASIS OF PAYMENT. 
Page 6-37, Article 610-16

Add the following pay items for Marshall Design mixes:


The quantity of hot mix asphalt pavement, measured as provided in Article 610-15, will be paid for at the contract unit prices per ton (metric ton) for "Asphalt Concrete Base Course, Type F-1, "Asphalt Concrete Surface Course, Type S I-1, Type I-2, or Type HDS", “Asphalt Concrete Binder Course, Type H or Type HDB and "Asphalt Concrete Base Course, Type HB".


Payment will be made under:

Asphalt Concrete Base Course, Type HB
Ton (Metric Ton)

Asphalt Concrete Base Course, Type F-1
Ton (Metric Ton)

Asphalt Concrete Binder Course, Type H
Ton (Metric Ton)

Asphalt Concrete Binder Course, Type HDB
Ton (Metric Ton)

Asphalt Concrete Surface Course, Type F-1
Ton (Metric Ton)

Asphalt Concrete Surface Course, Type I-1
Ton (Metric Ton)

Asphalt Concrete Surface Course, Type I-2
Ton (Metric Ton)

Asphalt Concrete Surface Course, Type HDS
Ton (Metric Ton)

METHOD OF MEASUREMENT, ASPHALT BINDER FOR PLANT MIX:

Page 6-39, Article 620-4

Delete the first sentence of the second paragraph on this page and substitute the following:

Where recycled plant mix is being produced, the grade of asphalt binder to be paid for

will be the grade for the specified mix type as required in Table 2 unless otherwise approved.
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