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Quality Control/ Quality Assurance of
production and acceptance of asphalts

Quality control of production and acceptance of asphalt

Importance

U Asphalt production control is necessary in order to ascertain that the
produced asphalt complies with the mix formulation and to verify a good and
stable mix plant operation.
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Asphalt Mixtures

Acceptance of Delivered and Laid Asphalt

Quality control of production and acceptance of asphalt

Acceptance of Delivered and Laid Asphalt

U The acceptance of delivered and laid asphalt is usually based on the results obtained for
the determination of

1. Asphalt temperature

Binder content

Aggregate gradation

Mixture volumetric properties (voids, VMA or VFA)
Layer thickness

Degree of compaction
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Compacted layer evenness




Asphalt Mixtures

Specimen Types

3. Terminology
3.1 Definitions:

3.1.1 lab mix lab compacted (LMLC) asphalt mixture,
n—asphalt mix samples that are prepared in the laboratory by
weighing and blending each constituent then compacting the
blended mixture using a laboratory compaction apparatus.

3.1.1.1 Discussion—LMLC typically occurs during the as-
phalt mixture design phase. Laboratory compaction devices
such as the Superpave Gyratory Compactor, Marshall Hammer,
or other laboratory compaction devices may be used.
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Sieve and sieve shaker
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. 3.1.2.1 Di ion—PMLC speci ft d fi
3.1.2 plant mix laboratory compacted (PMLC) asphalt peSsIon spreimiens are o'fern usec for

; ; . quality control testing. The asphalt mixture is not permitted to
mixture, n—asphalt mixture samples that are manufactured in a cool substantially and it may be necessary to place the mixture

production plant, sampled prior to compaction, then immedi-  in a laboratory oven to equilibrate the mixture to the compac-
ately compacted using a laboratory compaction apparatus. tion temperature before molding. Laboratory compaction de-

vices such as the Superpave Gyratory Compactor, Marshall
Hammer, or other laboratory compaction devices may be used.

®)
Chemical Extraction

©
Washing over No. 200

(0] ) ) o
Sample in pan Sample in mold Compacted sample Sample on counter
11
3.1.3 reheated plant mix lab compacted (RPMLC) asphalt 3.13.1 Discussion—RPMLC are often used for quality
X . . acceptance and verification testing. The reheating time should
mixture, n—asphalt mixture samples that are manufactured in a be as short as possible to obtain uniform temperature to avoid
production plant, sampled prior to compaction, allowed to cool artificially aging the specimens. Asphalt mixture conditioning,
to room tcmperature, then reheated in a laboratory oven and reheat temperature, and reheat time should be defined in the
. . applicable specification. Laboratory compaction devices such
compacted using a laboratory compaction apparatus.

as the Superpave Gyratory Compactor, Marshall Hammer, or
other laboratory compaction devices may be used.
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Storage
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Transfering material into mold San&)le Compaction Final product
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Field Cores
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Asphalt Mixtures

Frequency of sampling/testing
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Acceptance of Delivered and Laid Asphalt
Frequency of sampling/testing

U The frequency of sampling/testing is always determined in contract
documents.

O Sampling/ testing frequencies that are usually used are given in table below

Test/property Frequency sampling/testing

Binder content Every 1000 t

Gradation

Bituminous mixture’s volumetric properties (voids, etc.)

Temperature of the bituminous mixture Each delivery

Compaction achieved Every 250-300 m (positions to be specified)

Layer thickness

Roughness (evenness):

— All measuring devices As specified, usually upon completion of asphalt works
—With a 3 m straightedge When required
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Quality control of production
and acceptance of asphalts

1. Asphalt temperature
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Acceptance of Delivered and Laid Asphalt
1. Asphalt temperature

U The temperature of the asphalt arriving
on site is a critical parameter for effective
paving and compaction operations.

U For the acceptance of delivered product

» The asphalt temperature is measured while
the material is still in the arrived lorry.

O Infrared thermometers are not advised to
be used since readings are very sensitive
to wind and moisture conditions and will
certainly give erroneous results

17
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Jordanian National Building council
Specifications for highway and bridge construction




Quality control of production
and acceptance of asphalts

Binder content

Binder extraction method

19
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Acceptance of Delivered and Laid Asphalt

3. Binder content

O Binder content is determined using one of the
following methods:

» Binder extraction method (Most common)
» Ignition method

» Nuclear method.

O In the first two methods,

» the remaining/recovered ‘clean’ aggregate is used for
determining aggregate gradation and density;

> in the third method, only binder content determination
can be carried out

20
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AASHTO T 164 / ASTM D2172

Quantitative Extraction of Asphalt
Binder from Hot Mix Asphalt (HMA)

24
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Acceptance of Delivered and Laid Asphalt
Binder extraction method
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Acceptance of Delivered and Laid Asphalt
Binder extraction method

Video Source: https://www.youtube.com/shorts/M2kLyya7bP4
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Acceptance of Delivered and Laid Asphalt

Ignition method

Video Source https://www.youtube.com/watch?v=iuvS6MUweDs
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Quality control of production
and acceptance of asphalts

Aggregate gradation

44
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Acceptance of Delivered and Laid Asphalt

Aggregate gradation

) The determination of the aggregate gradation of the asphalt sampled from
the site is carried out by sieving after extracting or burning the binder from
the bituminous mixture.

) The aggregate gradation determined should be within the tolerance limits
declared by the supplier or set by the relevant specification

45
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Quality control of production
and acceptance of asphalts

2. Layer thickness

46
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Acceptance of Delivered and Laid Asphalt

2. Layer thickness

U The thickness of the compacted layer
is determined from cores, taken at
specified locations, using a metal
tape or rule, set of callipers,
measurement jig or other device,
capable of measuring specimen
thicknesses.

47
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2. Layer thickness

Quality control of production and acceptance of asphalt
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Structural Evaluation
Destructive evaluation — Coring

MP 80 47 MP 8047
8ORT 18RT

MP 8070
87T RT

Surface Layer

BinddF Layer
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Structural Evaluation
Destructive evaluation - Trenching Procedure
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Structural Evaluation
Destructive evaluation - Trenching Procedure

4in (25mm) rutling 1
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Acceptance of Delivered and Laid Asphalt

Layer thickness

U The thickness of the asphalt layer may
also be determined by a non-destructive
method using short-pulse radar

U Ground Penetrating Radar (GPR)

O Benefits of using RAPTOR and RWD (Rolling Weight
Deflectometer)

» Collect both structural and functional data simultaneously
> Affordable - low cost per km (structural and functional data)
» High Speed - following the traffic

» Continuous - data from the entire length of pavement

» One Platform - for both structural and functional data

» No investment - operated by certified Dynatest person

52
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Dynatest Raptor
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Ground Penetrating Radar (GPR)
Basics of GPR

U 1.0- GHz air-coupled horn antenna Radar Antenna

U Sends discrete pulses (50 pulses per /
second) of radar energy into the '
pavement system

U Can effectively penetrate 2 ft (60
cm)

U Captures the reflections from each
layer interface within the structure

54
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Quality control of production
and acceptance of asphalts

Volumetric properties of the asphalt

55

55




Acceptance of Delivered and Laid Asphalt

Volumetric properties of the asphalt

U The volumetric properties of the asphalt such as air voids, voids in the mineral
aggregate and voids filled with bitumen are calculated from the compacted
asphalt specimens obtained from the site.

U The volumetric properties determined should be within the tolerance limits
declared by the supplier or set by the relevant specification

56
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Quality control of production
and acceptance of asphalts

Compaction achieved
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Acceptance of Delivered and Laid Asphalt

Compaction achieved

U The compaction achieved (degree of compaction) after completion of rolling should always
be within the pre-determined tolerance range.

U The degree of compaction is requested as

1. Percentage of Theoretical Maximum Density (or “percent Rice”).
2. Percentage of a laboratory-determined density.
++ The laboratory density is usually a density obtained during mix design.
+»+ the ratio of bulk density obtained on site over the bulk density obtained in the laboratory for the
target mix, expressed in percentage.
3. Percentage of a control strip density.
A control strip is a short pavement section that is compacted to the desired value under close
scrutiny then used as the compaction standard for a particular job.
58
58
- e — & (HOT MIX ) &t dalio) Lblsh oo /8
ﬁ r 1 (=== 5 cpliall Gl os5s ( HOT Bituminous conrete ) gad o ¢ps5 Aaliuy) Akl —
‘5 I ' + iyl Geaigall il caans (70760 st 100/ 80 )aaladl clicy)
ok ’ 095 & g LS g At (120 ) 05 pShsn J Gy 5l smy D s Y O o =
o i =t G s bl 5 la dap
2ot i : 100/80 i) 7060 cliy)
“ i ' ' 3 -al56 2+ a 158 Llili 3 e Ay
:J ,l 3-,143 3 -5 148 QL Qi 5))a A
g o ! .
W ol [ Breakdown ) (s dasdl Wais 125 of cang i Lpiah b §ymblon S sy Shad) s o)
o i i O ADAN Jals Akl Abiadhe cang 4l Las &3 ga 8 3adl Ao 0585 ¢ geanas Y5 (Rolling
| : W (10 )oe B Lo clind) 5ha Ao 08 daaal) 3l g 35 Y Ol dusia a9 ( 160)
- | e
"‘"Ii ] ; i i | A " Zame L% whl % e A0 A .v.‘ = i
N30 35 40 45 50 55 60 HENE SR SRR e
B Bf!'uuli:rr(.‘untent, % _ 48 o o G,, of Extracted core
0 LOMPACon = ¢ "at 0BC from JMF
59
59

20



Acceptance of Delivered and Laid Asphalt

QO The degree of compaction achieved by o means should be equal to 100%.

» For dense asphalt concrete

o,

% The targeted minimum degree of compaction on site is usually 95% and the maximum is 98%
O The bulk density achieved after completion of rolling is usually determined
» Extracted cores

> Nuclear devices

U Inadequate compaction results in a pavement with

» decreased stiffness, reduced fatigue life, accelerated aging/decreased durability, rutting, raveling,
and

60
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Quality control of production
and acceptance of asphalts
Acceptance of Delivered and Laid Asphalt
62
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Quality control of production and acceptance of asphalt

Acceptance of Delivered and Laid Asphalt

U Segregation

» is a lack of homogeneity in
the hot mix asphalt
constituents of the in-place
mat of such a magnitude
that there is a reasonable
expectation of accelerated
pavement distress(es).”

Image Source: https://cshub.mit.edu/sites/default/files/documents/PVIRoughness_v15.pdf
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Quality control of production and acceptance of asphalt
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Quality control of production and acceptance of asphalt
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Evaluation of Road Roughness

Introduction _
O Roughness is defined I RI - O . 784
as

» irregularities in the
pavement surface that
adversely affect ride
quality, safety, and
vehicle maintenance
costs

66

23



Evaluation of Road Roughness

Introduction

O From an auto driver's
point of view

» rough roads mean
discomfort, decreased
speed, potential
vehicle damage, and
increased operating
cost.

U Therefore, roughness is
a condition indicator
that should be carefully
considered when
evaluating primary
pavements.

Image source: Lee, Sangyum & Mun, Sungho & Moon, Hyungchul. (2013). Determination of Pavement Rehabilitation Activities through a Permutation Algorithm. Journal of Applied Mathematics. 2013.
10.1155/2013/252808.
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Quality control of production and acceptance of asphalt

Acceptance of Delivered and Laid Asphalt

O Surface irregularities and
evenness (roughness)

» The irregularities and evenness (or
roughness) of the surface(s) or of
the surface course are measured
for compliance within the specified E
limits, which is a prime determinant =
of quality in new construction of
asphalt works.

» Measurements are taken normally
after completion of asphalt works,
although daily measurements are
not uncommon

A road displaying rough and smooth pavement textures

Image Source: https://cshub.mit.edu/sites/default/files, v15.pdf
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Measuring the surface profile
Profilograph

wwwwww : DMIDS:// Wi youtube com/wateh2v=wyGCOZhhBuA 72
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FINALS week

D

STUDY TIME

Best wishes
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Contact info

% Dr. Hamza Alkuime

% Office : E 3029

& Email : Alkuime@hu.edu.jo
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