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Asphalt at Kansas DOT

AC binders & Marshall prior to SHRP

Issued Notice: Fiscal year 1997 — all mixes contain PG binders
October 29, 1996: Technical Advisory (PG into Spec.)

e Only Virgin mixes until 2007 when RAP was reintroduced
Now: RAP, RAS, WMA, Rejuvenators all potentially in a mix
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AC (Bituminous) Overlay over
= Existing AC (Bituminous)
Pavement
AC (Bituminous) Overlay over
Existing CRCP
AC (Bituminous) Overlay over
Existing Jointed Concrete
Pavement
Bonded PCC Overlay on PCC
Pavement
Continuously Reinforced
Concrete Pavement (CRCP)
Conventional Asphalt Concrete
(Bituminous)

Jointed Plain Concrete
Pavement (JPCP)

Jointed Reinforced Concrete
Pavement (JRCP)

Other (includes whitetopping)




KDOT Asphalt Specifications

Binder is not a separate pay item, mix paid by ton

KDOT no longer develops mix designs

Contractors develop mix design to meet KDOT specifications
District Engineers approve the mix design

Mix designs are verified at District Laboratories

Preapproval on aggregate sources, Specific Gravities published
RAP is sourced from DOT only and processed according to spec



So, where are we now?

Us-283 9
Jetmore, Kansas

Ly~ Street View-May 2012

After one year of being paved, 2014




Change the Volumetric Properties
e |dea driven by CO DOT’s work in the 1990’s

Concept:

e Either Air Voids or Design Revolutions would change
e Overall goal is to get more binder in the mix

Lower Revolutions:

e Goal is to improve durability

* Reduce permeability

e D/B to limit dust

e Always on the border of spec’s

Reduced Air Voids:

e Similar concept to low rev’s

e Bump Nini +0.5 (£91.5 at 7 gyrations)

* Increased density in field

e Hamburg requirement (10,000 @ 12.5mm)

4% | Air S
F

5% | Binder Binder | 159
—

91% | Aggregate |Ag8regate | 1919



Presenter
Presentation Notes
How are we implementing?
When, where and how often?


What Kansas DOT Tried (...and is still working on)

First project in 2007, D3, not much changed
e Ndes =75
* Nini£91.0 @ 7 gyr
e Va=3.5%

Next project in 2009, lower Ndes, all borderline on specs.

e Ndes =60
* Nini£91.0 @ 7 gyr
e Va=3.5%

In 2010, the 3.0% air void projects began



KDOT has put down roughly 70 3% air void
projects throughout the state, except District 2

A typical 3% mix:

e 3.0% design air voids

e Nini £ 91.5 @ 7 gyrations
 Ndes =75 gyrations

 RAP limit at 25% or blending chart
e Hamburg (10,000 @ 12.5mm)

e Cold mill, inlay/overlay

District 3 is the lead, rarely “standard” pavement
Districts are taking to the method differently

Some Districts have pushed ahead with more projects
Still no project in District 2



-

Use the material mulled from the project as the RAP source. Utllizing the RAP mformation below develop a
blending chart using the KDOT supplied blending chart spreadsheet. “Provide a HMA mix that results in the
low side of the PG binder grading colder than -23°C. Ifno BAP is used then a PG64-22 binder may be used.

Special Provision

Issued for Project

Av required at Ndes

Nini, Ndes, Nmax set

Hamburg requirement
RAP requirements

Otherwise, typical design sheet

Blending Chart or Given Range

Tighten Av Single Test Value
Adjust Av pay adjustments

TABLE I: RAP INFORMATION FOR BLENDING CHART

RAP Sample Location | RAP PG High Grade | RAP PG Low Grade | % AC
106 EA40R3-01 E£3°C -I°C 6.9

EANSAS DEPARTMENT OF TRANSPORTATION
SPECTAL PROVISION TO THE
STANDARD SPECIFICATIONS, EDITION 2007

SECTION 602
MODIFIED REQUIREMENTS — ASPHALT MIXTURES
Project Number: 16-75 KA-3714-01

The asphalt mix listed m TABLE 1 has the following project mix requirements. [Reference TABLE
602-1, COMBINED AGGREGATE REQUIREMENTS].

Page 600-6, TABLE 602-1, delete note 4 and replace with the following:
4. The target air voids (V,) for any mix designation shall be 3.0% at N, gyrations.

Page 600-6, TABLE 602-1, delete note 6 and replace with the following:
6. The level of compaction of the mix when compacted to Nz gyrations shall be less than the percent of the Gy
showm in the Contract Special Provision, and when compacted to Nax gyrations shall be a maxinmm of 98.5%: of

the G
Page 600-14, TABLE 602-12, change the Single Test Value for Air Voids @ Na. gyrations to £ 1.0%.

Page 600-23, 602.9d(1), change the upper specification linut TSL. for V, to 4.00% and the lower specification
Limut, LST., for V, to 2.00%.

Page 600-23, TABLE 602-16, change the Upper Specfication Linut, USL, to 4.50% and change the Lower
Specification Limut, LSL., to 1.50%

TABLF 1: PROJECT MTX REQUIREMENTS

MIX CRITERIA | SR-12.5A (PGA4-2)W
AGGREGATE:

Coarse Angulanty (mmn %) 13
Uncompacted Voids-Fine (min. %a) 42
Sand Equivalent (min_ %o} 40
Reclaimed Asphalt Pavement (RAP) (max. %) 25
BEAP Bulk Specific Gravity 23521
COMPACTION REVOLUTIONS:

Nig (level of compaction) T(=01.0)
N 15
- 115
MIN:

VFA 63 - 82
Hamburg Wheel Test Requirements 10,000
(Wimimmm # of Passes i@ 125 mm Rut Depth) :

% Between 0 and 23% BAP may be used. Use the matenial milled from the project as the RAP source. The
requured binder and name shown below are based on the percent FAP used m the contract. The mux will be
paid for at the bid price of SE-12.3A (PG&4-22).

Percent EAP Name
0 M-12.54 (PGH4-20)
1-15 SR-12 5A (PGE4-22)
16-25 SRE-125A (PG38-28)

' Include the Hamburg Wheel Test results when submitting the Job Mix Formula to the District Materials
Engineer for review and approval. The Hamburg Wheel Test will be completed by Kansas State University.

For mformation only, the 20 year design lane traffic is 0.8 million ESALs.
111014 C&M (BTH)


Presenter
Presentation Notes
So what is different for a 3.0% mix?


So, did we get more binder?

Yes and no.

District Dependent on
guantity increase
Aggregate source driving
contents (East vs. West)
Limited amount of
projects from Districts
(other than D3)

Need to determine RAP
amounts, aggregate
differences

_ Air Voids % Binder No. of
DIST Mix :
Avg | Stdev | Avg | Stdev | Prjs
3% 3.43 0.63 5.77 0.18 3
1 4% 4.10 0.62 5.21 0.19 2
diff -0.67 | 0.01 0.56 | -0.01
2 4% 3.77 0.63 5.49 0.18 2
3% 3.38 0.78 5.08 0.19 25
3 4% 4.34 | 0.69 4.79 0.25 17
diff -0.96 | 0.10 0.29 | -0.06
3% 3.60 0.54 | 6.16 0.19 4
4 4% 3.43 0.68 5.42 0.52 1
diff 0.18 | -0.14 | 0.73 | -0.33
3% 3.16 0.59 5.26 0.22 1
5 4% 4.21 0.66 5.29 0.29 7
diff -1.05 | -0.08 | -0.04 | -0.06
3% 3.14 | 0.59 5.16 0.18 1
6 4% 3.96 0.62 5.03 0.21 4
diff -0.83 | -0.04 | 0.13 | -0.04



Presenter
Presentation Notes
Increase of AC?
How much?


Performance - Rutting

2012 Projects Avg. Rutting

— ’_./. ==20123%
.E 0.06 (= /
£ 0.05 --2012 4%
3 0.04 o—/
2012
0.03
LowRev
2013 2014 2015
e Minimal rutting seen 0.07
* Rate not consistent, = 0.06
better in 2013 than 2012 o
£ 0.05
3 0.04
0.03

/<

o Still alittle early to really
know

e At least equivalent
performance

e Minimal rutting so far

2013 Projects Avg. Rutting

=>=2013 3%

2013 4%

2013
LowRev


Presenter
Presentation Notes
Rutting?
IRI?
Cracking?


Performance — Ride Quality

2012 Projects Avg. IRI

80 . .
_ |, —-20123% e Still a little early to really
£ 70 — know
£ 60 .\./- -=-20124% | * Atleast equivalent
3 50 performance
40 2012
LowRev
2013 2014 2015
2013 Projects Avg. IRI
80
_ >=2013 3%
€ 70
£ 60 =4 52013 4%
-l": M
3 50
40 2013
LowRev

2014 2015



Performance — Cracking

ft/mile

3% Transverse Cracking

2000
1500
1000
500 4
0
2013 2014 2015

==KA-2963-01
-#-KA-2195-01

KA-2503-01
=>=KA-2933-01

e Looking acceptable so far
e Still not solving thermal/reflective cracking
e Equivalent to standard mixes




Pay Factors for Air and Density

3% 4%
Air Avg  0.024 0.021
Stdev 0.017 0.023
Dens Avg 0.035 0.021
Stdev 0.012 0.016

e Appears air and density is being met
e Pay factors appear to be higher for the 3% jobs
e Deviation appears tighter on the 3% jobs

Further Analysis Needed:

Are the bids changing because of different requirements?
Are pay factors driving the bid any differently?



Other Items

e Doesn’t appear to be common or regular

Shoulder Deterioration Cracking stops at mainline

Project 2012 — Imagery 5/5/2014




Conclusions
* Increases binder content, but is it enough?
* Performance appears adequate, time will tell
 Mix can still be “tweaked” to cut binder and
increase aggregate

D3 - Binder Contents vs Time

o |

é - H W ¢ 4%lowRev

& 0 r

55 ¢ i\i\l\l m 3% std

e & . L o  —Linear (4%lowRev)
X ¢ * - —Linear (3% std)

2011 2012 2013 2014 2015


Presenter
Presentation Notes
Is this a good approach?
Does this appear to be working?
Can this be used throughout the state?
What about different volumes of traffic?


Many people helped to bring these projects to see the light
of day. As well, many people assisted in gathering the data
for this presentation. The following are recognized:

o Jeff Stewart, District Engineer, District 3

e Rick Kreider, Bureau Chief, Materials & Research

* Travis Scott, Dist. Const. & Materials Eng., District 3
e Blair Heptig, Field Engineer, Const. & Mat.

e Scott Ashwill, CMS Materials Coordinator

e Alan Vitt, CMS Applications Developer

e Zandra Myrick, Management Analyst

e Rick Miller, Pavement Management Engineer

e Cliff Hobson, Adv. Technology Research Engineer

Thank you.



KDOT Specifications

TABLE 602-1: COMBINED AGGREGATE REQUIREMENTS
Nom. Max. Percent Retained — Square Mesh Sieves Min. |
Size Mix 1, 3 1, y ] ! T va| PB
. . 1/, 1" " " fg" No.4 | No. 8 | No. 16| No. 200 . Ratio

Designation (%) . .
SM-4.75A 0 0-5 0-10 40-70 188.0-94.0] 16.0 |09-2.0 T I Ca | P rO e Ct U]
SR-4.75A 0 0-2 0-5 0-10 40-70 |88.0-94.0] 16.0 |0.9-2.0 y p J °
SM-9.5A 0 0-10 | 10 min.| 33-53 90.0-98.0] 15.0|0.6-1.2
SR-9.5A 0 0-2 0-10 | 10 min.| 33-53 90.0-98.0] 15.0|0.6-1.2 . 0 ] ] L
SM-9.5B 0 | 0-10 | 10min| 53-68 90.0-98.0] 15.0 [0.5- 1.6 Ta rget 4 /0 d es |gn alr Vol d S
SR-9.5B 0 0-2 0-10 | 10 min.| 53-68 90.0-98.0] 15.0|08-16 ¢
SM-9.5T 0 0-10 | 10 min.| 53-68 90.0-98.0] 15.0|0.8-1.6
SR-9.5T 0 0-2 0-10 | 10 min.| 53-68 90.0-98.0] 15.0 |0.8-1.6 ~ . : . B :
SM-12.5A 0 | 0-10 | 10 min. 42-61 90.0-98.0 14.0 [0.6- 1.2 SUPERPAVE GYRATORY COMPACTION EFFORTS
SR-12.5A 0 0-2 | 0-10 |10 min. 42-61 90.0-98.0] 14.0[0.6-1.2 DESIGN ESALSs (millions) TRAVELWAY
SM-12.5B 0 0-10 | 10 min. 61-72 90.0-98.0] 14.0 0.5~ 1.6 Ni; Nes Numx
SR-12.5B 0 0-2 | 0-10 |10 min. 61-72 90.0-98.0| 14.0 [0.8-1.6 <03 6 50 75
SM-19A 0 0-10 | 10 min. 92.0-98.0] 13.0(0.6-1.2 03t0<3 7 75 115
SR-19A 0 0-2 0-10 | 10 min. 92.0-98.0] 13.0(0.6-1.2 3 to <30 8 100 160
SM-19B 0 0-10 | 10 min. 92.0-98.0] 13.0|0.8-1.6 =30 9 125 205
SR-19B 0 0-2 0-10 | 10 min. 92.0-98.0] 13.0|0.8-1.6
1. The requirements for Coarse Aggregate Angularity (CAA); Fine Aggregate Angularity (FAA); Sand Equivalent (SE); SHOULDER

Gyratory compaction revolutions Ny, Nges, Nuax, Niy level of compaction and VFA shall be as shown in the Contract Special AF 6 50 75

Provisions for each mix designation. B e e *
2. The flat and elongated particles in the combined coarse aggregate shall not exceed 10% for the total sample. - - -
3. The maximum percent moisture in the final mixture sPaIT 1ot excged 0.5 for any mix designation. *At the contractor’s option A or B may be used.
4. The target air voids (V) for any mix designation shal des gyrations *HUse traveled way design traffie properties for B.
5. The minimum tensile strength ratio (%TSR) shall be Sefor-amymix designation.
6. The level of compaction of the mix when compacted to Ny, gyrations shall be less than the percent of the Gy, shown in the

Contract Special Provision, and when compacted to Ny, gyrations shall be a maximum of 98.0% of the Gy,

TABLE 602-2: MIX PROPERTIES
Property Abbreviation Test Additional Information
‘ Method

KT-15 & | Calculated from Gy, and Gy,

° ° Air Voids V,
Air Voids = Calculate ‘ T
Recommended Percent Asphalt Pie Produce a mix with a V, of

Theoretical Maximum Specific Gravity Gom KT-39 | Rice Test.
Run test at Py, or at 0.3% to 0.5% less

Percent Tensile Strength Ratio %TSR KT-56
ro m m m a n than Py,

Sand Equivalent SE KT-55
Bulk Specific Gravity of HMA Gup KT-15 Compacted Mix Property.
G m b R u n at t h e P b r %G (@ Nig Use Gy, value from KT-39.
V4 Percent Gy at Nig and Ny, and Ny, 290G pm (@ Nae KT-15 Calculated from Gyratory Compaction
%0G g (@ Npax height data, Gy, and Gy,
L _ KT-15& | L

Voids in Mineral Aggregate VMA KT-6 Calculated from Gy, G Py
Voids Filled with Asphalt VFA Calculated from VMA and V, (@ Nge..
Coarse Aggregate Angularity CAA KT-31
Fine Ageoregate Angularity FAA KT-50

Formulas for calculations are in the Superpave Volumetric Mixture Design and Analvsis Handbook.
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Presentation Notes
How is the mix being controlled during design?


Required Submittals

TABLE 601-3: MATERTAL SUBMITTALS

Submittal

Cuantitv

Description

Additional Information

Agoremate - ¥T 1%
Agerecate,

T Cmnmann] -

(S - ) F—
April 2016 LETTING

PROCEDURE | SPECIFIC GRAVITIES

LI A e

Bmder fDI CMS ID » _ Bulk Dry  Saturated Percent Date Modified Chat or ) )
! Producer Producer Legal Description Location Products Gsh) Surf Dry  Apparent Absorp or Verified 556G titude Longitude
. Allied Inc 811604 S2ETISSRIEW Ellis Co 2.579 2.809 2658 12] Movember 1, 2015 g
Emljer fl}r |Alsop 811105 527 TD5S ROIW Cloud Co. 2.538 2603 1.0) July 1. 2018 =]
18 [|Alsop 811107 Dickinson Co. 2.336 2705 22| December 1. 2013 S
Eﬂl:]l BT, [asep B11114 Regublic Co. 2518 2627 17| Movember 1, 2015 s 39.73900] O7 78814
%= | Anchor Stone (WRSW) 338402 Jasper Co. MO LY 2.532 21 February 1. 2016 37.10327] 94.40710
204008 Miami Co - 24T 3.3 January 1, 2015
304008 Miami Co 2.402 4.7 1, 2015
chﬂm;lﬂc 809101 Washington Co. OK -34" 2644 1.3 1. 2014 36.80405] 95.86936
APAC Kansas 210003 5T2TSRMW  |Ford Co 2.578 0.4 1, 2013 s —
APAC Kansas 826003 4 T125 RDEW Lincoln Co. C5-1 2,604 10| 1, 2016
APAC Kansas (CPCK) 803705 1 Johnson Co. =347, -5N5" 2.532 27 July 1. 2015 38.85231 9484701
CﬁTﬂtDl"-’ I APAC Kansas (CPCK) 203003 Johnsan Co. 2.575 20 October 1, 2014 38.83518 54.86701
APAC Kansas (STNR Ledge) 803705 Johnson Co. -3 2.574] 20| October 1, 2014 35.85297| O4.B4BSE
+ |APAC Kansas (STNR) 803803 Johnson Co. 2.570 20| October 1, 2015 356.83191 9486777 , I:]:'.E
APAC-Shears 301034 521 T235 ROSW enc Co 2.360 0.8 August 1, 2015 s
APAC-Shears (HRFD) 801835 S02T21SR13E Coffey Co. =34 2.366 21 May 1. 2015
Associated 819004 S12TAS RME Sumner County 2.537 2 0.8 September 1, 2013 5
+ |Associsted 312005 514 T265 ROTW Sedgwick County 2554/ 21 1.0) 1. 2016 =
Bayer Const Co. 801830 508 T135 ROSE Geary Co. 2.546 2T15) 24 2015
Bayer Const. Co. (TRKO) 202440 SO3TIISROE  [Résy Co. 2.515] 2707 28 2015
208001 526 T45N R33W  |Cass Co. MO 2.573 2607] 1.8] June 1. 2015 35.60476] 9455173
. |Bingham {Sconer Pis) 821812 S16 T2ONR2E Ottawa Co. OK 2.323 2648 1.8]  Movember 1, 2014 [ 36.957: 94.82679
Eladen Sand 823802 4 TO2N R16W  [Franklin Co. NE 2581 2618 0.6} February 1. 2015 =
Blue River Sand 305404 525 TS ROGE Marshall Co. 2,559 2624] 1.0]  Movember 1. 2014 ]
Carder 823503 S0 T225 RMW Prowers Co. CO S5G.C6 2.383 2651 1.0) June 1, 2015 g 'h:
. |Carder 823513 519 T245 RIDW Hamilton CO 2.553 2643 1.3 June 1, 2011 2 38.03351] 102.03022
Carthage Crushed 843001 520 T28N R3ITW | Jasper Co. MO 2.636 2609 0.8 October 1, 2015 37.20735] 94.32763
, |Concrete Enterprse 212403 S04 T28SR13W_ |Pratt Co. 2.559 2641 1.2] May 1, 2013 s
Comeje & Sons 310304 S02 T27TS ROIW Sedpewick Co. 2533 2.605) 11 June 1, 2015 s ‘t
Comeje & Sons 833202 506 T325 RO3E Cowley Co. 2.562 2625| 0.8 April 1. 2012 S
Comejo Mtis 220103 S23T265 ROIW | Sedgewick Co. 556 2.545 26 1.1 May 1, 2015 s ﬁd ]_‘ﬁ.‘
Comejo Mis 320104 SMTHSRME Sedpewick Co. 556G 2.5 2626 1 Oectober 1, 2012 s : o
Comejo Mis 820108 S14 TS RI0E Elk Co 2.432 2 32| Movember 1, 2015 ]Ed
Crossfire Aggregates 347001 523 T225 R4EW__ [Prowers Co. CO 2.569 2641 1.1]  Mowember 1. 2014 s 38.10196] 102.58315
Dartmouth Sand 310401 SIPTIRSRIZW Barton Co 2.564] 2 2628 0.8) August 1, 2012 S
Deweese 225001 S17 TOINROTW | Muckalls Co. NE 556G 2576 04 2623 07|  November 1, 2015 s
Dodge City Sand 813102 532 T265 R25W Ford Co 2.550 2580 2630| 1.0) April 1. 2016 =]
Dolese 802001 536 TN R12ZW _ |Comanche Co. OK 2663 2835 2718 0.8 February 1. 2016 34.77073] 9540528
Dolese 202002 5 TO1S RME Davis Co, OK 2,664 2833 2T18| 0.7] February 1. 2016 34.48068] 9721703
Dolese 302402 TOE6M R15W  [Kiowa Co. OK 2.708 2723 2753 0.6 February 1. 2016 34.94803] 98.81396
Eastern Colorado Agg 833301 S18 T235 R42W Holly, Prowers Co, CO 2.578 2807 265 11 August 1. 2015 =)
Flint Rock Products Ple # 2 822503 W 144 526 T2 R23E | Ottawa County, OK 2533 2539 2.650| 1.4] June 1, 2015 [
Granite Mountain 838701 S TOINRIZW  [Sweet Home, AR 2.600 2815 2641 0.6] November 1. 2014
Gravel and Concrete 832701 S1ST225 ROTW lenc Co 2.5 2530 2.620| 1.1 April 1, 2014 g
Hamm 300076 Dickinson Ca. 2.453 2533 2 65| 3.3 January 1, 2016
Hamm (EWCK) 800877 Jefferson Co. 2.540 2.8 2714 2.5) January 1, 2016
Harmm [NEVA) 200250 Eottawatomie Co. 2.437 25 2644 32 July 1, 2015
Hamm [02WK) 800077 Jefferson Co. 2618 287 2766 20| February 1. 2016




QA/QC at KDOT

DIVISION 600

HMA (Plant Mix) Sec. 602, 603,
611 & 1103

Individual Aggregates

Sieve Analysis of Aggregate KT-2 c 1 per 1000 TONS (1000 Mg) 1 during the first 5000
(1%, 0.1% for No. 200 [75 pm] for each individual aggregate. TONS (5000 Mg) of HMA
Clay Lumps and Friable Particles m (ZT. 2 = Accomuizad

Aggregate
(0.1 g or 0.01% of mass)

HMA (Plant Mix continued)
Sec. 602, 603, 611 & 1103

Shale or Shale-Like Materials in
Aggregate
(0.1 5 or 0.01% of mass)

Sticks in Aggregate
(0.01% of mass)

Uncompacted Void Content of Fine
Aggregate
(0.1%)

CONSTRUCTION OR
MATERIAL TYPE
2015 S5td. Spec. (S5 2015)

TESTS REQUIRED
(RECORDED TO)

HMA Mixtures (continued)

(0.1 gor 0.01% of mass)

Air Vouds KT-15, 1 per sublot. 1 per lot. [Compact split
(Vya=0.01%: Ggp & Gy, =0.001)  |KT-39, (See code n for Gy) sample on KDOT Gyratory
KT-58. & — 1 per week or every
SF Manual 15.000 TONS (15.000 Mg)]
Binder Content (by 1gnition) KT-57 1 per sublot. 1 per lot.

(0.1 g or 0.01% of mass)

Mix Gradation (after ignition) KT-34

1 per sublot.

1 per lot.

Lottman)

Motsture Damage to Mix (Modified |KT-56

1 on first lot then 1 per week
or every 10.000 TONS

1 during the first 5000
TONS (5000 Mg) of HMA

DIVISION 600 (continued)

HMA (Plant Mix) continued
Sec. 602, 603, 611 & 1103

Individual Aggregates (continued)

Uncompacted Void Content of
Coarse Aggregate
(0.01%)

Reclaimed Asphalt Pavement
(RAP)

(0.1 g or 0.01% of mass)

Binder Content in RAP (by ignition) |KT-57

1 during the first lot then 1 per |

1000 TONS (1000 Mg) of
RAP

1 during the first lot then 1
per 4000 TONS (4000 Mg)
of RAP.

(0.1 g or 0.01% of mass)

RAP Gradation (after ignition) KT-34

1 per 1000 TONS (1000 Mg)
of RAP.

(0.1 g or 0.01% of mass)

Percent Moisture in RAP KT-11

1 per lot.

1 during the first 5000
TONS (5000 Mg) of HMA

Mineral Filler Supplement

Sieve Analysis of Aggregate
(1%, 0.1% for No. 200 [75 pm]
sieve_of mass)

Plasticity Tests
(0.01 g or 0.1% of mass)

Combined Aggregate

Coarse Aggregate Angularity
(Determination of Crushed Particles

Recycled Asphalt Shingles (RAS)

(0.1 gor 0.01% of mass)

Binder Content in RAS (by ignition) |KT-57

1 during the first lot then 1 per |

1000 TONS (1000 Mg) of
RAP +RAS.

1 during the first lot then 1
per 4000 TONS (4000 Mg)
of RAP + RAS.

(0.1 g or 0.01% of mass)

RAS Gradation (after ignition) KT-34 1 per 1000 TONS (1000 Mg)
(0.1 g or 0.01% of mass) of RAP + RAS.
Percent Moisture in RAS KT-11 1 per lot

1 during the first 5000
TONS (5000 Mg) of HMA

in Crushed Gravel)
0.1% of mass

Uncompacted Void Content of Fine

HMA (Plant Mix continued)
Sec. 602, 603, 611 & 1103

Aggregate
(0.1%)

Completed Road Work

Sand Equivalent Test

(1%)

Field Density Tests
(Use Cores or Nuclear Density

Flat or Elongated Particles
(1%)

Gauge on all HMA roadway or
shoulder construction greater than or

Moisture Tests
(0.1 g or 0.01% of mass)

equal to 1.5 inches)

Asphalt Material

Sampling

(Use approved rolling procedure and
MNuclear Density Gauge on all HMA

HMA Mixtures

Percent Moisture in Mixture
(0.1 g or 0.01% of mass)

roadway or shoulder construction
less than 1.5 inches)

Field Density - Cores or Nuclear
Density Gauge

(Gmb = 0.001: 0.1 Ib/f [1 kg/m’] or
0.01% of Gog)

KT-15or
KT-32

10 tests per lot

5 companion tests per lot

Gauge
(G, = 0.001: 0.1 Ib/f° [1 kg/m’] or
0.01% of Gy

Field Density -Nuclear Density KT-32

10 Nuclear Gauge readings per
lot

Verify Approved Rolling
Procedure every 2 hours

Profilograph KT-46

2 tracks per 12 fi (3.7 m) of
width for the full length of the
project.

At the Engineer’s discretion.
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TABLE 602-9: NOMINAL COMPACTED THICENESS
Lifi Mazimum Nominal Compacted Thickness TABLE 02-15: DENSITY PAY FACTORS FOR SPECIFIED THICKNESS
QA/QC at K D OT Surface 2 inches Specified Thickness — | =1" = 1%
Base 4 inches All Continnous Action” No Continuous Action”
v - % of Gem Pay Factor’ Pay Factor®
TABLE 602-8: JOINT DENSITY REQUIREMENTS Average of 10 Density Tests' ST -
Nuclear Gauge Readings Fequirement 93.0% or greater 1.040 1.040
Interior Density mimus Joint Density = 3.0 Ibs cu ft. 92.0t0 92.9% Al Al
DF. 91.0t0 91.9% 1.000 1.000
Joint Density [ = 00.00% of Gem 20010 90.5% AL 1.000
89.0to 89.9% 0.840 or Femove” A3
less than 89.0% 0.840 or Remove’ 0.840 or Remove”

TABLE 602-T: SEGREGATION AND UNIFOBAMTY OF DENSITY CHECK

. S Maximmm Density Range Maxinmm Density Drop
Mix Designation (highest minus lowest) (average minus lowest)
All 44 Tbsicu. ft. 22 Ibsicu ft.

TABLE 602-11: SPECIEICATION WORKING RANGES (QC/QA)

‘For low daily production rates less than 1000 toms, or when the Engineer’s verification tests are to be nsed for asphalt

density pay determination the lot sample size is a5 determined in TABLE 602-11.

Based only on density average of lot

TABLE 602-13: MINIMUM HAA PLACEMENT TEMPERATURES

TABLE 601-10: DAILY FRODUCTION VS NUMBER OF SUBLOTS AND TEST REQUIREMENTS

Daily Production . . No. of Cores or No. of Verification Cores or
" (tons) Number of Sublots Nuclear Density Tests™ Nuclear Density Tests
0-599 3* 6* 3*
600-929 4* g* 4*
1000 or more 5 10 5

*Minimum mumber for mixes with a specified thickmess of 1% inches or greater: The Coniractor may choose to obtain the
number required for 1000 or more tons. If the Contractor chooses to test 5 sublots (10 tess), EDOT will obtain 5 verification

tests.
**For mixes with a specified thickmess less than 1%

inch: Verificaton testing may be performed, but is not required.

A dditional testing may be performed by the Conmractor. A minimum of 10 tests are required.

TABLE 602-11: MASNTMUM VAEIATION OF THE SURFACE

Maximum Variation of the Surface
Length (feet) (inches)
10 316
23 516

Tolerance from JMFE
Mix Characteristic . . 4 Point Moving \ . i e Air . . Sur . )
Single Test Value | Plot _—h':ﬁce {J-;Ee- Plot Pi‘l‘l'.l.].].g Course T[I?L;E'l]fif:f Air TE?}E]H arure Surface EEF]J:PH arure
Binder Content +) 6% = +0.3% * -
- HMA [ WALS [ AL THVA T WAL [
Tolerance for Specification Limits }_Dﬂ_lll Chem }_Iil_ﬂlll '|:1]E'_1TI
i S Torvae | P | AToRNEmag v bt N O S

(Gradation (apphicable sieves n TABLE 602-1) N/A * ZETO tolerance * WhSace = = :j - -
Rir Voids @ Na, pyrafions 0% = A Subsurface =13 a.nd 3 -1Ll:l ﬂ 30 -}5 40 _::
Voids in Mineral Ageregate (VMA) 1.0 below mun. * zero tolerance * Subsurface =3 k. 30 30 3 32 32

Joids Filled with Asphalt (VEA) N/A zero tolerance *
Cowrze Agpregate Angulanty (CAA) zero tolerance N/A
Sand Equivalent (SE) zero tolerance N/A
Fine Aggrezate Uncompacted Voids (FAA) zero tolerance N/A TABLE 602-14: SEGREGATION PROFILE CHECES FOE INCEEASED SUBLOT SI7E
%eTensile Strength Ratio (%.TSE) zero tolerance * N/A Mazi D v Rz Mo D i D
Demsity 3 N and N A o Tolenee iz Desienation Maximum Density Range Maximum Density Drop
Dust to Effective Binder (L/B) Ratio zero folerance = ZeTo tolerance * = ghest minus lowest) (average minus lowest)
* Dlot data sccording to subsection 106.4. All_ 31 ]bs:‘u ﬂ 19 ]bgr_‘u ﬂ

For gradations, as 3 minimum, plot the Mo. 4, 3, 30 and 200 sieves.

Plot Gy, 1o third decimal point.

Indicate Job Mix Formmla (TMF) and specification working range limits for single test results on the comtrol chams using a

green ink dotted line.

Indicate the specification working range limits for the 4-point moving average results with a green ink solid line N rer

Equation 1: Q:n= X 75""5“

Xis the average measured percent of G, of all samples within a lot rounded to hundredths
LSL is the lower specification limit for density and 1s defined as 91.00% of Gum for traveled way plan
thickness 2 inches and less and 92.00% of Gy, for traveled way plan thickness greater than 2 inches.
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PWL for Géoensity also

602 - HOT MIX ASPHALT (HMA) CONSTRUCTION
(Quality Control/Quality Assurance (QC/QA))

S 15 the standard deviation of the measured density of all samples within a lot and 1s calculated using
equation (4) in Section 5.17.09, Part V. rounded to hundredths
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Presentation Notes
How do we test QA?
What do we test in QC?
How is the helping get a better product or why are these tests important?
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