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This manual is applicable to the use of both the nuclear surface moisture-density gauge and the
nuclear thin-layer density gauge.

1 Scope

¢ Nuclear surface moisture-density gauges have been designed specifically to measure the
density and/or moisture content of earthen materials (for example, soil or crushed rock),
asphalt and concrete. These earthen materials may be unbound or treated with stabilising
agents such as cement, foamed bitumen or lime.

¢ Nuclear thin-layer density gauges have been designed specifically for the density
measurement of thin layers of asphalt.

Within this manual, both gauge types, or combinations of these gauge types, are refer, a
nuclear gauges.

2 Content

The manual contains four sections as follows: \

a) Section 1 Introduction 06
b) Section 2 Calibration

c) Section 3 Test methods, and 0

d) Section 4 Operating instructions.

3 Definitions
3.1 Standard definitions
The standard definitions listed in Table shall apply to the Nuclear Gauge Testing Manual.

Table 3.1 — Standard definitions

Term 6 3 Definition
Plant-mixed nv thi2 stationary pug mill mixing of a stabilisation agent with an

Y
stabilisation @m granular material sourced from a quarry or reclaimed construction
olition waste (usually concrete). The quality of unbound granular
ement material used in plant mixing must conform to an unbound
vement specification.

I
u
A

Sample The material to be forwarded for examination and/or testing which is
representative of a lot. A sample is either a single entity (a spot sample) or,
more usually, a representative sample, and derived by combining sample

0 increments of approximately equal quantities from a lot, and thoroughly
mixing to provide a single uniform sample and then dividing the sample into

a suitable quantity for examination and/or testing.

Test location The location, described in terms of longitudinal, lateral and, if required,
vertical distance from where a single insitu test is performed.

Unbound materials Quarry materials, natural gravels or recycled materials produced for base
and sub-base pavement construction.
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3.2 Definitions in other publications

Further relevant definitions are contained in the following Austroads publication and Transport and
Main Roads Technical Specifications:

a) Austroads Glossary of Terms

b) MRTSO01 - Introduction to Technical Specifications

c) MRTSO04 - General Earthworks

d) MRTS05 - Unbound Pavements

e) MRTS06 — Reinforced Soil Structures

f)  MRTSO7A — Insitu Stabilised Subgrades using Quicklime or Hydrated Li

g) MRTSO07B - Insitu Stabilised Pavements using Cement or Cementitiop
h) MRTSO07C - Insitu Stabilised Pavements using Foamed Bitume

i) MRTSO08 — Plant-Mixed Heavily Bound (Cemented) Pavement K
j)  MRTS09 - Plant-Mixed Foamed Bitumen Stabilised Pave@:s%

k) MRTS10 - Plant-Mixed Lightly Bound Pavements Q

)  MRTS30 - Asphalt Pavements 0

3.3 Standard abbreviations

The standard abbreviations listed in Table 3.3 shm t®the Materials Testing Manual.

Table 3.3 — Standard abbreviations \
Abbreviation Definition
BS Backscatter
CPN Campbell P @A uclear
MRTS Main R @ echnical Specification

i @publications

3.4 Abbreviations%‘
Further relevant abtﬁ s are contained in the Austroads Glossary of Terms.

4 Ref documents

ngjvanual.

4.1 ﬁ n Standards
%' s the Australian Standards including Austroads Test Methods referenced in the Materials
]

Table 4.1 — Referenced Australian Standards

Reference Title
AS 1012.14 Methods of testing concrete, Method 14: Method for securing and testing
cores from hardened concrete for compressive strength and mass per unit
volume
AS 1289.2.11 Methods of testing soils for engineering purposes, Method 2.1.1: Soil
moisture content tests — Determination of the moisture content of a soil —
Oven drying method (standard method)
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Reference Title

AS 1289.2.1.2 Methods of testing soils for engineering purposes, Method 2.1.2: Soil
moisture content tests — Determination of the moisture content of a soil —
Sand bath method (subsidiary method)

AS 1289.2.1.4 Methods of testing soils for engineering purposes, Method 2.1.4: Soil
moisture content tests — Determination of the moisture content of a soil —
Microwave-oven drying method (subsidiary method)

AS 1289.2.1.5 Methods of testing soils for engineering purposes, Method 2.1.5: Soil
moisture content tests — Determination of the moisture content of a soil —

Infrared lights method (subsidiary method)

AS 1289.2.1.6 Methods of testing soils for engineering purposes, Method 2.1.6: S,
moisture content tests — Determination of the moisture content of a*sofj —
Hotplate drying method

AS 1289.2.3.1 Methods of testing soils for engineering purposes, Method(2.3 1.
moisture content tests — Establishment of correlation — Subsidjagy method
and the standard method &

AS 1289.5.8.4 Methods of testing soils for engineering purposes, .8.4: Soil
compaction and density tests — Nuclear surface upe-density gauges —
Calibration using standard blocks

AS 2891.1.2 Methods of sampling and testing asphalt, @‘o’ .2: Sampling — Coring
method

AS/NZS 2891.9.2 Methods of sampling and testin ethod 9.2: Determination of bulk
density of compacted asphalt — tion method

AS/NZS 2891.14.3 | Methods of sampling and ing asphalt, Method 14.3: Field density tests —
Calibration of nuclear thir*layer density gauge using standard blocks

AS/NZS 2891.14.4 | Methods of sampling &nt\iesting asphalt, Method 14.4: Field density tests —
Calibration of nuglear surfate moisture-density gauge — Backscatter mode

5 Principles of measure
5.1 Nuclear gauge comp

The essential components ar gauge comprise a source of gamma radiation for density

measurement, a sourc @)n radiation for moisture content measurement, detectors of gamma

radiation and slow n E@diation as appropriate, and electronics to convert the detected radiation
% moisture content.

into measures of
5.2 Densi urement

Nuclear tilise the emission and detection of gamma radiation for the measurement of the
depmity &f a JMaterial. Gamma radiation is a form of high energy radiation which readily penetrates
r%erials. In the transmission of gamma rays between a source and detector, a proportion of
the ys will be absorbed and scattered in accordance with the density of the material between the
source and detector. As the density of this material increases, the number of gamma rays absorbed
and scattered increases and the number reaching the detector decreases.
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A relationship then exists between the detected gamma radiation and the density of the material. This
relationship is commonly expressed in the following form:

DCR = Ae™ -C
where  DCR = density count ratio
p = density of the material
A,B,C = calibration constants for the nuclear gauge

The electronics of the gauges referenced in this manual use this exponential relationship to di
density directly for a given value of count ratio.

measurement of density. The quantity of radioactive material used in the gamma sour Iy
either 0.296 or 0.37 GBq.

5.3 Moisture content measurement x

Nuclear surface moisture-density gauges utilise the emission and detectior-%'1 on radiation for the
measurement of the moisture content of a material. Neutrons are emit% aterial and collisions

An isotope of cesium (Cs - 137) is used as the source of gamma radiation in nuclear gq s fr the

occur between these neutrons and the nuclei of atoms within the mase ese collisions will
successively reduce the energy of these neutrons until they are sl @ ufficiently to allow them to be

detected by a 'slow neutron' detector.

The most effective collision by far in producing slow neut at between a neutron and a nuclei of
about the same mass (that is, hydrogen). The number of sow neutrons produced in a material is then
proportional to the number of hydrogen atoms in (he fnaterial. For most soil type materials where
hydrogen is present only in the form of water, nu r of slow neutrons detected is directly
proportional to the moisture content of the ma&

A relationship can then be established en the detected slow neutron radiation and the moisture
content of the material. This relationghi mmonly expressed in the following form:

MCR =F(W)+E

where MCR @ oisture count ratio
W 6 moisture content of the material
F = calibration constants for the nuclear gauge

The electron; gauges referenced in this manual use this equation to display moisture content

directly f value of count ratio.

Al t@a ericium (Am - 241) in combination with beryllium (Be) is used as the source of

n ny for nuclear surface moisture-density gauges for the measurement of moisture content. The
quaiiy of radioactive material used in the neutron source is usually either 1.48 or 1.85 GBq.

5.4 Density measurement modes

Nuclear surface moisture-density gauges are designed to use the emission and detection of gamma
radiation for determining density in two measurement modes — direct transmission and backscatter.

The direct transmission method involves placing the source and detector on opposite sides of the
material to be measured (that is, detector on the surface and source within the material). The gamma
radiation emitted from the source then passes through the material to be measured before it is
detected. This method is partially destructive in that it requires a hole to be formed in the material to
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locate the source. However, it does provide a measure of the average density of the material between
the source and detector. Measurement positions are normally provided to 300 mm in increments of
25 mm.

The backscatter method commonly utilises one measurement position (for example, BS in Troxler,
Humboldt and Instrotek gauges) or two measurement positions (for example, BS and AC in CPN
gauges). It involves placing the source and detector on the same side of the material to be measured
(that is, on the surface). The gamma radiation emitted from the source must then be scattered back
towards the detector if it is to be detected. This method is performed rapidly and is truly non-
destructive. However, it has restricted measurement depth and its measurements are biased toward
the surface of the material with about 80 to 90 percent of its measurement coming from the togy50 fnm
of material for the BS measurement position. Hence, it does not provide a true measure of;

average density of the material. The backscatter method is also very sensitive to surf ug s
and is less precise than the direct transmission method.

Due to its sensitivity to surface roughness and inferior accuracy and precision, the’baflksgatter method
has been excluded from this manual as an option for the density measuremegof soil¥ype materials.
However, it has been retained as the preferred option for the density measyremagh of asphalt and
concrete where problems associated with surface roughness and meas %depth are reduced,
and where its rapid and non-destructive nature compensate for its infeNor uracy and precision.

The nuclear thin-layer density gauge uses two backscatter geoEe @

provide independent
measures of material density. Mathematical computation of regpoNgesf#om the two geometries, then
allows a reduction in the influence from the underlying la sity measurement. Use of this
gauge is restricted to asphalt having a nominal maximum $¥e not greater than 40 mm and a nominal
layer thickness between 25 and 100 mm. This is #iepnly nticlear gauge method allowed for the
density measurement of compacted asphalt hw layer thickness between 25 and 50 mm.

For nuclear thin-layer density gauges a relationshijg has been developed to combine numerically the
independent measures of material densi calculate the overlay density. This relationship is
commonly expressed in the following fo

@ — szl 'Klpz
i > Pr
K,-K,
where o 6@ density of the overlay material

system 1 density of the material

5 = system 2 density of the material
; K K = values that quantify the influences of the density of the overlay
P2 material and of the underlying material on the density measured by
the gauge.

The values of KI,K2 are calculated using the overlay thickness and depth factor calibration constants
determined for each density system in the gauge.
5.5 Moisture measurement mode

The emission of neutron radiation and detection of 'slow neutron' radiation for the determination of
moisture content is not designed for direct transmission measurement. It is conducted only in a
backscatter mode with the source and detector positioned close together to provide a linear
relationship between detected radiation and moisture content.
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The effective measurement depth for moisture content varies according to the moisture content of the
material and decreases with increasing moisture content. For a moisture content range of 0.1 to

0.3 /m3, the measurement depth is about 250 to 200 mm respectively. However, detection of

'slow neutrons' relies on diffusion to the detector and, as such, moisture content measurements are
biased towards the surface of the material. This bias will not affect the accuracy of moisture content
measurement, provided that the water within the material is evenly distributed.

6 Calibration

6.1 Standard blocks calibration

Standard blocks calibration is a prerequisite for nuclear gauge measurement of both densit
moisture content. It allows the conversion of nuclear gauge count data to measures of denityfand
moisture content. Standard blocks calibration is described in Section 2 of this manual i
performed in accordance with the relevant Australian Standard as follows:

¢ Nuclear surface moisture-density gauge (direct transmission) AS 1289.5.

¢ Nuclear thin-layer density gauge A 1.14.3
¢ Nuclear surface moisture-density gauge (backscatter) Q 1.14.4,
The standard blocks calibration determined for a nuclear gauge wil ording to the particular

within the set. While standard blocks calibration methods allowgt sasdf any one of two types of
block sets, it places few conditions on the blocks selecte set and makes no attempt to align
the calibrations obtained from different block sets.

type of standard blocks set chosen and the number, uniformi osition of the standard blocks
h

It is accepted that standard blocks calibration of riucl¢ar gauges will not be undertaken by each user
and will be restricted to those organisations an&labol#flories having the appropriate facilities.
However, the user is required to arrange,for standard blocks calibration and undertake calibration
checks in accordance with the procedur d time frames specified in this manual.

6.2 Calibration adjustment — a ias
It is recognised that the density ture content results obtained from traditional tests (for

example, sand replacemen nsity) will differ from those results obtained from a nuclear gauge
calibrated against standar s. The cause of this difference is due to a combination of factors
relating to calibration Cy, precision), testing (test precision, commonality of tested material),

material condition ac®roughness, density / moisture gradients, homogeneity) and material type
(chemical comp ?The contribution of each of these factors is not easily determined and will vary

from job to j
This differ raditional test result - nuclear gauge test result) can be either positive or negative but
t to ositive for most materials (that is, nuclear gauge test tends to provide lower density

r s than those obtained using traditional tests). For many materials, this difference is small and
canve'ignored. However, for some materials it is substantial, and adjustment of the standard blocks
calibration may be necessary.
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The approach adopted within this manual in relation to adjustment of the standard blocks calibration is
as follows:

e For moisture content measurement of earthen materials, calibration adjustment is always
made via a material bias for soil moisture content as determined from comparative nuclear
gauge and oven drying moisture content results.

e For wet density measurement of earthen materials, calibration adjustment is made via a
material bias for soil wet density as determined from comparative nuclear gauge and sand
replacement wet density result. For materials used in pavement layers and stabilised
materials, calibration adjustment is always made.

e For density measurement of asphalt, calibration adjustment is always made via a rial
for asphalt density as determined from comparative nuclear gauge and core s e
compacted density results.

e For density measurement of concrete, calibration adjustment is always made|via,a material
bias for concrete density as determined from comparative nuclear ga@d re sample

density results
The procedure adopted for calibration adjustment involves determining t %e which, when applied
to the nuclear gauge result, most closely approximates the traditionait ult in the average case.
The basic assumption behind this procedure is that the real differef tween the nuclear gauge and
traditional test results is constant over the property range and th
be applied.

The calibration adjustment procedure also includes _certairichecks to ensure that the limited data used
in adjustment of the standard blocks calibration isinofierroneous viz.

e The nuclear gauge test results are vaw plotting the count ratio and test data from the
nuclear gauge to ensure all datagpoints lie"dn the plot. For thin-layer gauges the test results
are validated by plotting the co tio and test data for both density systems of the nuclear

gauge to ensure all data poi the plot

e The traditional test resulf @n determining the calibration adjustment are checked by
determining their scattegardnd the adjusted standard blocks calibration in terms of an
estimate of the sta error. Analysis of such data reveals that the standard error should not
be greater tha m? for soil wet density, 0.025 t/m?3 for asphalt density, 0.035 t/m?3 for
concrete d y 0.020 t/m?3 for soil moisture content.

e The cah@ adjustment for a material type or condition is checked regularly by obtaining
bration data and using these data to upgrade and confirm the adjustment.

*reqwrements are included for the frequency of such checks.

t methods and operating instructions

Sec 3 of this manual contains test methods for determining the insitu dry density of soil materials,
the insitu density of asphalt, the insitu density of concrete and the associated material biases for soil
moisture content, soil wet density, asphalt density and concrete density. Section 4 of this manual
contains operating instructions for taking a standard count, performing a statistical count, setting the
test parameters and taking a measurement. The operating instructions relate to the makes and
models of nuclear gauge listed in Table 2.

The test methods and operating instructions are based on specific information contained within the
manufacturer’s instruction manual for a gauge, together with best practice guidelines developed over
four decades of nuclear gauge use within the Department of Transport and Main Roads. In general,
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standardised procedures have been developed for all nuclear gauge makes / models, particularly in
the areas of gauge verification and stability analysis, count periods, gauge orientation and site
preparation. Consequently, while there may be some procedural differences from the manufacturer’s
recommendation for some gauges, such differences will only enhance the accuracy and precision of
the nuclear gauge results obtained.

For the testing of soils and crushed rock materials, results are obtained from two orientations of the
nuclear gauge at each test site to determine site density and/or moisture content. The use of two
orientations at 90° provides a larger testing area with little increase in overall testing time. It also
allows a check to be performed on the results obtained from the nuclear gauge. Based on an a sis
of data from these two orientations, the difference in dry density results between the two orienttiohs
at 90° should be no more than 0.075 t/m3. The use of two orientations then provides an imfiroved
estimate of the average density / moisture content of the site.

For the testing of asphalts and concrete, results are obtained from two orientation lear
gauge at each test site to determine site density. The use of two orientations at 1%%3 a larger
testing area with little increase in overall testing time. It also allows a check t pe ed on the
results obtained from the nuclear gauge. Based on an analysis of data fro (&NO orientations, the
difference in density results between the two orientations at 180° should ore than 0.075 t/m3.
The use of two orientations then provides an improved estimate of the@e density of the site.

nuclear gauges. Standard count checks, gauge function checks a Fsity system consistency
checks have been adopted for all gauge makes / model ithin this manual to assess gauge
performance. Any variation in the acceptance limits used he manufacturer and this manual are due
to differences in the methods used for data analygis Wather than differences in the required levels of

performance. \
8 Safety
Nuclear gauges contain radioactive sub @ s which continuously emit gamma and neutron

radiation. Although the quantity fr@ e material is small, it is important that the use of nuclear
gauges is in accordance with t pproved Radiation Safety and Protection Plan.

Various procedures are suggested by nuclear gauge manufactu:e @ aeck the performance of

9 Approved gaug

The nuclear gauges d for use on Queensland Department of Transport and Main Roads
projects are shown_ irJabie 9.
Table 9 - Ap, @auges
s Campbell Pacific Humboldt InstroTek
Nuclear
6 3440P MC3 Elite 5001EZ-2 Xplorer2 3500
3430P MC1 Elite HS-5001SD Xplorer 3500
3440 5001EZ
3430
4640B
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1 Standard blocks calibration

11 General

Prior to the use of a nuclear gauge for density and/or moisture content testing, standard blocks
calibration of the density and/or moisture systems of the nuclear gauge shall be performed in
accordance with the relevant Australian Standard as follows:

e Nuclear surface moisture-density gauge (direct transmission) AS 1289.5.8.4

¢ Nuclear thin-layer density gauge AS 2891.14.3

¢ Nuclear surface moisture-density gauge (backscatter) AS 2891.14.4 %
Additional standard blocks calibrations of the nuclear gauge shall be undertaken at Iea@e ry

two years and following any major repair or component replacement.

1.2 Density system consistency check

Density system consistency checks shall be performed at least monthly to co the'density
standard blocks calibration for each calibrated source rod position. Such ¢ e performed on a
density standard block as described in the relevant Australian Standard ondary block of
naturally occurring stone.

A secondary block shall conform with the following: Q

e minimum dimensions of length 500 mm, width 2 Qdepth not less than 200 mm and
at least 50 mm deeper than the greatest depth atWfich'the check will be conducted
e placed in a fixed location, which is at leagt 1 |n from any vertical projection and sufficiently

clear of other nuclear gauges or radiafign so s so as to have no effect on nuclear gauge
density measurement of the block

o for backscatter measurement, t clear gauge base is fully confined within the top surface
of the block and clear of an@ nsmission access hole, and

e for direct transmission mag ent, the block contains an access hole of diameter 30 mm
maximum drilled norma % top surface of the block. The access hole is located to ensure
the nuclear gauge is confined fully within the top surface of the block during both direct

transmission a% catter measurement.
Measurement posi '&a marked on the block for direct transmission and backscatter measurement
(where required sure that all measurements for a nuclear gauge will be made on exactly the

same positi block.
1.21 Q easurement
i nsity measurement of the standard density / secondary block for a nuclear gauge is made

prio s use in the field and within one month of its standard blocks calibration being determined.
The procedure shall be as follows:

a) Determine a standard count and perform a Standard Count Check as detailed in Clause 5.1 of
Test Method NO1, NO4 or NO6 as appropriate (refer to Section 3 of this manual).

b) Perform a Gauge Function Check — Statistical Performance as detailed in Clause 5.2 of Test
Method NO1, NO4 or NO6 as appropriate (refer to Section 3 of this manual).

c) Position the nuclear gauge within the appropriate marked position on the block.
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Section 2: Calibration

d) Move the source rod to the calibrated position to be checked and take eight 1-minute density
readings or equivalent combination, in accordance with the appropriate Operating Instruction
detailed in Section 4 of the manual.

e) Record the mean density as the initial gauge density of the block for the calibrated position

(p;)

f) Repeat steps (d) and (e) for each of the remaining calibrated source rod positions (Note: for a
nuclear thin-layer density gauge, the check is performed for test thicknesses of 25 (25.4) mm,
50 mm, 75 mm and 100 mm).

1.2.2 Subsequent measurement }
For each calibrated source rod position, further density measurements of the block using t cl
gauge are made prior to use in the field, at intervals not exceeding one month or if it i that
the gauge is malfunctioning. The procedure shall be as follows:
a) Determine a standard count and perform a Standard Count Check as _detaile¢ if'Clause 5.1 of
Test Method NO1, NO4 or NO6 as appropriate (refer to Section 3 of t%ual).

b) Perform a Gauge Function Check — Statistical Performance as dgtes n Clause 5.2 of Test
Method NO1, NO4 or NO6 as appropriate (refer to Section 3 ofhis janual).

c) Position the nuclear gauge within the appropriate marked on the block.

d) Move the source rod to the calibrated position to be clgcked &Md take at least four 1-minute
density readings, or equivalent combination, in a e with the appropriate Operating
Instruction detailed in Section 4 of this manual.

e) Record the mean density as the current gau nsity of the block for the calibrated position
(p.)- \

f) Repeat steps (d) and (e) for each¥faf the remaining calibrated source rod positions (Note: For a
nuclear thin-layer density gau heck is performed for test thicknesses of 25 (25.4) mm,
50 mm, 75 mm and 10 mr@

1.2.3 Gauge acceptance

Accept the density standar ks calibration for a particular source rod position provided that the
difference between pi @ o greater than 0.020 t/m? for direct transmission measurements and
0.050 t/m3 for backsﬂte easurements. Otherwise, withdraw the gauge from service for the
calibrated positi he reason for the fault is determined and the fault rectified. Depending on the
type of repai men, the gauge may require standard blocks recalibration.

1.2.4 % location
If&g id’relocated to an area remote from the standard density / secondary block, and a different
b will be used for this check, the value(s) of p, for this block shall be determined as follows:

a) During the 24-hour period prior to transporting the gauge, determine the final gauge density of
the block (p, ) for each of the calibrated source rod positions as detailed in steps (a) to (f) of

Clause 1.2.1 (Note: for a nuclear thin-layer density gauge, the check is performed for test
thicknesses of 25 (25.4) mm, 50 mm, 75 mm and 100 mm).

b) Assess the gauge for acceptance as detailed in Step 1.2.3 using p, and p,.

c) Provided that this check allows acceptance of the density standard blocks calibration for the
gauge, perform an initial density measurement (p,, ) on the new block as detailed in steps (a)
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to (f) of Clause 1.2.1, prior to its use in the field and within one month of its arrival at the new
location (Note: for a nuclear thin-layer density gauge, the check is performed for test
thicknesses of 25 (25.4) mm, 50 mm, 75 mm and 100 mm). Adjust the initial density
measurement on the new block for movement in the measurements on the initial standard
density / secondary block. Calculate the adjusted initial density measurement

Pia =Pi —|pf —pi| for each of the calibrated source rod positions on the new block.

d) Perform subsequent density system consistency checks (p_,) on the new block for each of the

calibrated source rod positions as detailed in steps (a) to (f) of Clause 1.2.2, prior to its use in
the field and at intervals not exceeding one month or if it is suspected that the gauge i%

malfunctioning.
1.2.5 Relocated gauge acceptance (L
Accept the density standard blocks calibration for a particular source rod position t the
difference between p,, and p , is no greater than 0.020 t/m? for direct transmissi easurements

and 0.050 t/m?3 for backscatter measurements. Otherwise, withdraw the gaugms ice for the
calibrated position until the reason for the fault is determined and the fault rg@iifiode Depending on the
type of repair undertaken, the gauge may require standard blocks recali n

O
?9
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Test Method N01: Compacted density of soil and crushed rock

1 Source

This method was developed in-house using techniques evolved through internal departmental
research investigations and incorporates information provided by nuclear gauge manufacturers.
2 Scope

This method sets out the procedure for the determination of the compacted density of soils and
crushed rock materials using a nuclear surface moisture-density gauge in the direct transmissi
mode. Insitu dry density is determined from measured values of wet density and moisture

ent.

materials used in pavements (for example, unbound materials such as quarry materi atdral
gravels, insitu stabilised materials or plant-mixed stabilised materials) and for all dghelista®tiised
materials. For nuclear gauge moisture content measurement, an adjustment is made e standard
blocks moisture content as determined from comparative nuclear gauge and drying moisture

content results. 6

Where it is not practical to use a nuclear gauge to measure insitu moisgire Yontent, the standard oven
drying method or a subsidiary method can be used. The use of a iary method is conditional on a
correlation established with the oven drying method in accordan st Method AS 1289.2.3.1.

For wet density measurement, an adjustment is made to the standard blocks wet den

3 Apparatus
The following apparatus is required:

3.1 Nuclear gauge of an approved make m as listed in Section 1, sub-section 6 of the
Nuclear Gauge Testing Manual and capanle of the following:

a) direct transmission measur, tin 25 mm increments from 50 mm to 300 mm

b) uncertainty of the predi sity at the depth used for the test not exceeding 0.06 t/m?3,

and é
C) uncertainty of@ ted water content not exceeding 0.07 t/m3.

3.2 Reference blo plied by the manufacturer with the nuclear gauge and traceable to the
nuclear gaugn

3.3 Drill, ar
in di

mer drill or a drill rod and hammer capable of forming a hole at least 16 mm

34 GudeMate, a flat metal template at least the same size as the base of the nuclear gauge, with
e in one end for the drill rod.

3@ine3, dry fine sand or dry native fines passing a 0.600 mm test sieve.

4 Calibration and biasing
41 Standard blocks calibration

Calibrate the nuclear gauge on standard blocks at least once every two years for both wet
density measurement and moisture content measurement as detailed in

AS 1289.5.8.4 (Note 11.1). For wet density measurement, obtain a separate calibration for
each test depth.
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Test Method NO1: Compacted density of soil and crushed rock

4.2
421

422

4.3
4.3.1

432

5.1

Material moisture bias

Where the insitu moisture content of a material is to be measured using a nuclear gauge,
determine a moisture bias for the particular nuclear gauge and material source (and, if
applicable, material type and subtype) as detailed in Test Method NO2 (Note 11.2).

This bias is to be re-determined whenever any of the following apply:
a) the nominal depth of the layer being tested changes by more than 50 mm

b) the insitu moisture content has changed by more than 2 percent from the average value

at the time the moisture bias was determined, or
c) there is a change in the source rock or the source of any fine component. %
In addition to the requirements of Step 4.2.1, check the moisture bias in accor est

Method NO2 as follows:
a) following the compaction of every 10,000 tonnes of material, or (L

b) if the moisture bias has not been used with the nuclear gauge fo&months or more.

Material wet density bias 6

Determine a wet density bias for the particular nuclear gaugs al source (and, if
applicable, material type and subtype) and test depth as,d

Test Method NO3 (Note 11.2). This bias is to be re-de@e

apply:

in
enever any of the following

a) there is a change in the source rock orthe sougce of any fine component.

In addition to the requirements of Steg 4.3.1, ck the wet density bias in accordance with
Test Method NO3 as follows:

a) whenever any assigned MDDNis re-determined as detailed in Materials Testing Manual
Test Method Q144A Sectio

b) following the compaio@very 10,000 tonnes of material, or

c) if the wet density b not been used with the nuclear gauge for two months or more.

Operational

To ensure t& uclear gauge is operating normally, checks are to be undertaken routinely
or follo pair as follows:

St count check (frequency: each day of use)

5.1 % Mthe nuclear gauge and reference block from the store and place the reference block

5.1.

e designated test location (Note 11.3).

ake a standard count in accordance with the appropriate standard count operating instruction
detailed in Section 4: Operating Instructions: Operational Checks of the Nuclear Gauge
Testing Manual and ensure the following:

a) the nuclear gauge is correctly located on the reference block
b) the source rod handle is correctly located in the shielded position, and

c) density standard count and moisture standard count values are
recorded (Notes 11.4 and 11.5).
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Test Method NO1: Compacted density of soil and crushed rock

5.1.3

5.1.4

5.2
5.21

5.2.2

Calculate the average of the previous four recorded and accepted density standard counts
and the average of the previous four recorded and accepted moisture standard counts.

Calculate the limits for density and moisture as follows and record:

1=3C-2. /3¢
\ PS
U=3C+2.15¢
\/Ps

where S~ = average density standard count (DS) or average moistu andar;
SC count (MS)

L ~  lower limit for density (Lp) or moisture ( LW ) Q

limit for density (U ) or moisture (U,)
PS = nuclear gauge prescale factor (refer to T%x

If the recorded standard count values lie within the range L .f for density and
Q is accepted and the nuclear

gauge may be used for testing.

LW to UW for moisture, the density or moisture sta%

If the recorded standard count value lies outside thg range Lp to Up for density or

LW to UW for moisture, repeat Stegs 5.1. .1.5. If either standard count is again outside
the appropriate range, remove the nu&auge from service and have it repaired by a
licensed service agent (Note 11.

Gauge function check — s@ erformance (frequency: monthly)

Remove the nuclear gaudg eference block from the store and place the reference block
on the designated test @ 3n (Note 11.3).

Take at least 16 e@and moisture counts in accordance with the appropriate statistical
count operatig&ifSiuction detailed in Section 4: Operating Instructions: Operational Checks of
the Nucle uge Testing Manual and ensure the following:

a) clfar gauge is correctly located on the reference block
b: ource rod handle is correctly located in the shielded position, and

ensity and moisture count values are recorded (Notes 11.4 and 11.7).

S%alculate the mean and standard deviation of the density counts and moisture counts.
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524

5.2.5

5.2.6

5.3

6.1
6.1.1

Calculate the density ratio and moisture ratio using the following formula and record the values
in the nuclear gauge logbook:

Jc

where - density ratio (I;) or moisture ratio ()
s = standard deviation of the density or moisture counts
6 ) mean density count (Ep ) or mean moisture count (Ew ) (L
If the density ratio and moisture ratio lie within the limits given in Table 2, the ar eis

verified to be operating normally and may be used for testing.

If either, the density ratio or the moisture ratio, lie outside the relevant limits gjvep in Table 2,
repeat Steps 5.2.2 to 5.2.5. If either ratio is again outside the limits, rwt nuclear gauge
from service and have it repaired by a licensed service agent. %

Density system consistency check (frequency: monthly) Q
C

Perform a density system consistency check in accordanc tion 2 Clause 1.2 of the

Nuclear Gauge Testing Manual. 0

Configuration

ge byfore testing any material by undertaking a
rameters for the particular material (and, if

On each day of use, configure the nuclea
standard count and setting or checking test
applicable, material type and subtype&ll

Standard count

Remove the nuclear gauge nce block from the transport case and place the
reference block on the ¢ the particular material (and, if applicable, material type and
subtype) under test (Ng

Take a standard ¢ accordance with the appropriate standard count operating instruction

detailed in Secfj w@perating Instructions: Operational Checks of the Nuclear Gauge
Testing Ma/ﬁ ensure the following:
a) the ar gauge is correctly located on the reference block

b) ource rod handle is correctly located in the shielded position, and

0e sity and moisture standard count values are recorded with the test data and, where
the functionality exists, stored in the nuclear gauge microprocessor.

Ggest parameters

Check or set user definable test parameters in accordance with the appropriate test
parameters operating instruction detailed in Section 4: Operating Instructions: Testing — Soils
of the Nuclear Gauge Testing Manual (Note 11.9).
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7 Test site selection and preparation

Determine test locations and prepare each test site as follows:

71 Use Random Stratified Sampling: Selection of Location — Available Area (unless otherwise
specified) as detailed in Materials Testing Manual Test Method Q050 to determine each test
location.

7.2 At a designated test location, use the guideplate to define a test site that is flat and free from
depressions (Note 11.10). The guideplate may be used to trim the surface of some materials,
provided the surface is not de-densified by such action.

7.3 Sweep all loose material from the test site and sprinkle fine sand or native fines on %
surface. Move the guideplate over the surface until the voids are just filled, ensurirg that t
sand or fines does not form an added layer. g

7.4 Place the guideplate on the test site and drill a hole at least 50 mm beyonfi t ied
measurement depth (Note 11.11). Where the measurement depth is not stip in the
appropriate specification, select a depth in keeping with the following @gteria:

9 mm less than the
ecified, up to the
Note 11.12)

a) the measurement depth for unbound pavement layers is 15
nominal layer thickness where alternative vertical toleran
maximum direct transmission measurement depth of

b) the measurement depth for unbound pavement I% m to 49 mm less than the
a

nominal layer thickness, where alternative ica nce B is specified, up to the
maximum direct transmission measurement f 300 mm (Note 11.12)

c) the measurement depth for plant-mi tabilised layers is 15 mm to 39 mm less than the
nominal depth of the layer up to ma m direct transmission measurement depth of
300 mm, or

d) the measurement depth for#itu stabilised layers (subgrade or pavement) is
5 mm to 29 mm less thiEt inal depth of the layer up to the maximum direct

transmission measge tglepth of 300 mm.
7.5 Remove the guideplatbpair the prepared test site using some additional sand or fines if

required.

7.6 Use the guid mark the test site to allow the placement of the nuclear gauge over the
test site an altgh the source rod to the hole (Note 11.13).

8 Testi
Tewti all be performed as follows:

e the nuclear gauge on the marked test site, lower to source rod into the formed hole and
ove the source rod to the required measurement depth.

8.2 Ease the source rod against the hole wall by moving the nuclear gauge in the direction of the
source rod handle.

8.3 Confirm the firm seating of the nuclear gauge on the test site by rotating the nuclear gauge
several degrees left or right if required (Note 11.14). Maintain contact between the source rod
and the formed hole.

84 Take a 1-minute count in accordance with the appropriate measurement operating instruction
detailed in Section 4: Operating Instructions: Testing — Soils of the Nuclear Gauge Testing

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2021 50f 10



Test Method NO1: Compacted density of soil and crushed rock

Manual. Record relevant density and moisture test data while meeting the requirements of
Table 3.

8.5 Rotate the nuclear gauge through 90° ensuring that the test site is not disturbed. Repeat
Steps 8.2 to 8.4 and then move the source rod to the shielded position (Note 11.13).

8.6 Compare the dry density values from the two orientations. If the difference exceeds 0.075 t/m?,
examine and further prepare the test site as necessary and repeat Steps 8.1 to 8.5.

8.7 If the dry density difference again exceeds 0.075 t/m?3, abandon the test site and select a new
site immediately adjacent.

8.8 Where the insitu moisture content is to be measured using the standard oven dryin th¢d
or a subsidiary method, obtain a moisture content sample as detailed in Materials %

Manual Test Method Q061. %
8.9 Determine the oven dry moisture content of the sample obtained as detail§éd ials

Testing Manual Test Method AS 1289.2.1.1 or one of the subsidiary Test Me
AS 1289.2.1.2, AS 1289.2.1.4, AS 1289.2.1.5 or AS 1289.2.1.6 for w a relationship with
Test Method AS 1289.2.1.1 has been established as detailed in Te% d AS 1289.2.3.1.

9 Calculations :0

Calculations shall be as follows:

9.1 Nuclear gauge density and moisture measuremen

9.1.1 Determine the compacted dry density for the test % by averaging the dry density values
obtained at the 0° and 90° orientations.

9.1.2 Where any relevant biases have not N d via the nuclear gauge microprocessor,
adjust the average nuclear gaugge dry denSity calculated in Step 9.1.1 by applying these
biases as follows:

@ 4= Paat Bp' By
where p @pacted dry density (t/m?3)
)
- average nuclear gauge dry density (t/m?)

material wet density bias (t/m?3)

Q

material moisture bias (t/m?)

@mine the insitu moisture content for the test site by averaging the measured moisture
(¢

ontent values obtained at the 0° and 90° orientations.

vs]
I
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Test Method NO1: Compacted density of soil and crushed rock

9.1.4 Where a moisture bias has not been applied via the nuclear gauge microprocessor, adjust the
average standard blocks moisture content calculated in Step 9.1.3 by applying this bias as

follows:
Wa+ By,)100
W= (Wg w)
Pq
where w = insitu moisture content (%)
W = average standard blocks moisture content (t/m?)
G
B = material moisture bias (t/m?) (L
A
0 = compacted dry density (t/m?3) Q(L
d

9.2 Nuclear gauge density and standard oven drying or subsidiary moistur asurement

9.2.1 Determine the insitu wet density for the test site by averaging the wi Mty values obtained
at the 0° and 90° orientations.

adjust the average standard blocks wet density calculated .1 by applying these

9.2.2 Where any relevant biases have not been applied via the nugl ge microprocessor,
9.2
biases as follows:

p=p;tB
where P = insitu wet dengity §/m?3)
N = average stNrd cks wet density (t/m?)
G

B = mate@t density bias (t/m?)
p
9.2.3 Determine the insitu mc&@wtent for the test site as follows:

Weo PV
100 +w

where = insitu moisture content (t/m3)

Q insitu oven dry or subsidiary moisture content (%)

9.2.4 @Qe the compacted dry density for the test site as follows:
% p=p-W

insitu wet density (t/m?)

where compacted dry density (t/m?)

Py

P
w

insitu wet density (t/m?)

insitu moisture content (t/m?3)
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10

Reporting

The following shall be reported:

a

b

compacted dry density or insitu wet density to the nearest 0.01 t/m?

insitu moisture content to the nearest 0.1% and the test method used

()

o

)

)

) date tested, depth tested, lot number, test site number, and chainage and offset

) source and description of the material together with the layer type and layer depth
)

e

the report number for the wet density bias and moisture bias, and
f)  the number of this test method, that is NO1. %

11 Notes on method Q

11.1 Recalibrate the nuclear gauge following any major repair or component reDla .

11.2  For pavement materials, it is necessary to determine the moisture bi nd wi¥density bias
for each material type and subtype obtained from a particular sourc

11.3  Alocation is to be selected which is at least 2 m from any large @\d 10 m from any
other nuclear gauge. Mark this location and use for all count ogiated with operational
checks.

11.4  Keep a record for each gauge to record operational ciégck Wat&{standard count and gauge
function check) and the date of measurement.

11.5  Where there are no previous four standar; unts ken within the previous five weeks of the
current date or when moving the nuclear gauje to a new operating location and there is a new
designated test location, it may be ne& take four new standard counts as detailed in
Steps 5.1.1 10 5.1.2.

11.6 Itis expected that a standard ¢ lue will lie outside the range Lp to Up about once in
every 20 standard count ch 3 ave consecutive values outside this range is expected
only once in 400 standazt hecks. However, as the return of the gauge for checking and
possible repair can be % sive and disruptive, it is acceptable to perform a gauge function
check as detailed i section 5.2. If verified that the gauge is not operating normally,
remove the nu ge from service and have it repaired by a licensed service agent.

11.7  Where an & form of statistical analysis is performed by the microprocessor, it is not
necess ecord individual count values. Only record the density and moisture ratio values
an s 5.2.3and 5.2.4.

11.8 % ing the nuclear gauge within 2 m of a large object or in a trench, take a separate

ard count at each test site.
11. he scope of user definable test parameters is dependent on the make and model of nuclear

gauge. Such parameters include:

a) counting time, units and measurement mode

C

)

b) maximum dry density
) material density bias, and
)

d material moisture bias.
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Test Method NO1: Compacted density of soil and crushed rock

11.10

11.11

11.12

11.13

11.14

The test site is formed by two overlapping rectangles at right angles to each other, with each
rectangle being at least the size of the guideplate and the hole being common within the
overlapping area in Figure 1.

Where the underlying layer consists of the same material type and subtype as that in the layer
under test, select the measurement depth that is closest to the nominal layer thickness. Under
these conditions, it is acceptable for the source rod to penetrate into the underlying layer.

The vertical tolerances are found in MRTS05 Unbound Pavements Clause 8.4.4.3 and
Annexure MRTS05.1 Unbound Pavements Clause 3.2.1.

To improve operator safety, it is recommended that the source rod containing radio t%
materials not be extended out of its shielded (SAFE) position prior to placing it intd{thesforrg€d
hole. Where possible, align the gauge to allow the placing of the source rod di in e
formed hole from the shielded position. The source rod should be returne Q

shielded (SAFE) position at the completion of measurements.

If unable to obtain firm seating of the nuclear gauge, prepare a new t&ite immediately

adjacent to the original site. %

Table 1 — Nuclear gauge prescale factors

Nuclear gauge make / model cale factor
CPN/except Elite series 1
CPN/Elite series 8
Troxler/except Model 3450 16
Troxler/Model 3450 ' / 8
Humbold/All '\ 16
InstroTek/Xplorer series é 16

Table 2 — Gauge function che ity and moisture ratio limits
Nuclear gauge make/mo Lower limit Upper limit
CPN/except Elite serie}' 0.75 1.25

CPN/Elite series @ 0.25 0.45
Troxler/except % 450 0.17 0.33

0.225 0.465

0.60 1.40
plorer series 0.18 0.35
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Test Method NO1: Compacted density of soil and crushed rock

Table 3 — Minimum test data

Routine test Material bias or bias check
Nuclear Nuclear gauge Density Moisture
Measurement gauge density and
density and oven dry/
moisture subsidiary
moisture
density standard count v v v
moisture standard count v v
wet density (t/m?3) v v
dry density (t/m?3) v V' V'
moisture content (t/m?3) v'# v
moisture content (%) v X
density count v v
moisture count v v
relative compaction VA
* These values are only recorded as a means of monitoring the vali o) results (refer to Step 8.6).

# This value is only recorded when the moisture bias is not ap

A This value is only valid when all relevant biases have been ap

Figure 1 — Test site

0° €« o

<&
O

&

N

90°V | —Roller direc Q"

<
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Test Method N02: Material bias — soil moisture content

1 Source

This method was developed in-house using techniques evolved through internal departmental
research investigations and incorporates information provided by nuclear gauge manufacturers.

2 Scope

This method sets out the procedure for the determination of the moisture bias associated with the
measurement of insitu moisture content of soils and crushed rock materials using a nuclear ga
The moisture bias represents the average moisture content difference between the nuclear,
oven drying tests for a particular nuclear gauge and material. Differences in the moisture
values obtained by the nuclear gauge and oven drying tests are due to differences in t t
sampled by both tests, the effect of moisture gradients, the presence of any boun ENQN
gauge results and any moisture losses from the sample prior to oven drying.

Included in the method is a procedure for monitoring the applicability of an ex%moisture bias and
for providing ongoing adjustment of the bias to reflect subtle changes in m@ composition.

This method makes no provision for concurrent determination of wet sitivbias, and where both
moisture content bias and wet density bias are required, reference% thod NO3.

3 Procedure 0

The procedure shall be as follows:

3.1 Select at least six test sites within the lot findr consideration using Random Stratified
Sampling: Selection of Location — Ava¥able Alrgfa (unless otherwise specified) as detailed in
Materials Testing Manual Test Methomo (Note 7.1). For stabilised materials, work to
determine the wet density must b completed to a stage where the wet density has been
determined within 24 hours afte nd of the work shift where stabilisation works were
completed for the corre o@ . Number each test site and any bias check test site
consecutively in chronolegi der.

3.2 At each test site, u he following:

3.2.1 Measure the n uge moisture content, and dry density and wet density as detailed in
Test Methoc& cept that no material moisture bias and material wet density bias are
: isture content and wet density values obtained are referred to as the standard

3%btain a moisture content sample as detailed in Materials Testing Manual Test Method Q061.

N
W

A: probe access hole location (small circle)

° >

B: oven dry moisture content test location (large circle)
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Test Method N0O2: Material bias — soil moisture content

3.2.3

41
411

41.2

4.2
4.2.1

422

423

4.3.

432

Determine the oven dry moisture content of the sample obtained as detailed in Test Method
AS 1289.2.1.1. For stabilised materials, moisture content samples must be returned to a
laboratory and placed in drying ovens within the same work shift as the stabilisation works for
the corresponding lot.

Calculations
Calculations shall be as follows:

Field test data

Determine the moisture count, standard blocks moisture content and standard blocks %

density for each site by averaging the corresponding measurements for the 0° an
orientations.

_PeWo
° 100 +w,

Calculate the oven dry moisture content for each site as follows: (LQ

where W oven dry moisture content (t/m?) 0@
Po standard blocks wet density (t/rQ

W oven dry moisture content@

Data validation Q

Calculate the moisture count ratio for each sife to four significant figures as follows:

CR N —
SC

w

where (CR = ount ratio

C ®| ure count
SC @ moisture standard count

Plot the st r& ocks moisture content against the corresponding moisture count ratio
using th@ rom all test sites (Note 7.2).

If @ a pair does not lie on the linear plot, reject the standard blocks and oven dry moisture
atyfonthis test site.

ata acceptance

Calculate the average standard blocks moisture content and average oven dry moisture
content for all remaining test sites.

Calculate the moisture standard error as follows:

> (W,- W, = Wo+Wo )
n-2

SE,,=

where SE,, = moisture standard error (t/m?)
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Test Method N0O2: Material bias — soil moisture content

oven dry moisture content at each test site (t/m?)

standard blocks moisture content at each test site (t/m?)
average oven dry moisture content for the test sites (t/m?)
average standard blocks moisture content for the test sites (t/m?)

number of test sites

4.3.3 If the moisture standard error does not exceed 0.020 t/m?3, accept the data and calculategdhe
moisture bias as detailed in Subsection 4.4.

4.3.4 If the moisture standard error exceeds 0.020 t/m3, perform the following:

a) For each moisture data pair (oven dry and standard blocks), calculate

as follows:

where

E w
Wo
WG
W,
WG

% error

Ey= (W, Wo)- (Wa - Wa)

moisture error (t/m?) Q@
oven dry moisture content at ea% ite (t/m?3)
standard blocks moisture ten®at™®ach test site (t/m?3)

average oven dry moistife content for the test sites (t/m?)

average stw logks moisture content for the test sites (t/m?3)

b) Eliminate the moisture contqnt data pdir (oven dry and standard blocks), with the largest

moisture error.

c) Re-analyse the datab ating Steps 4.3.1 to 4.3.4, except that:

If data from t @ more test sites are eliminated, reject all test data and repeat the

complete

If the

aure.

ptable data from less than six test sites, reject all test data and repeat
te procedure.

thg
iii. @t st data are again rejected, it is not appropriate to calculate a single wet

sity bias for the material.

o

ation of moisture bias

a: sture bias may be calculated directly in t/m?* or expressed as a K value. Choose the form of
oisture bias which is applicable to the particular nuclear gauge used.

4.41 Moisture bias (t/m?)

Calculate the moisture bias as follows:

where

BW

BW: Wo - WG
moisture bias (t/m?3)

average oven dry moisture content for all accepted test sites (t/m?)
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WG = average standard blocks moisture content for all accepted test sites
(tm?)

4.4.2 Moisture bias (K value)

There are a number of options for determining the K value, depending on the functionality of
the nuclear gauge. The K value can be either calculated external to the nuclear gauge and
stored in the microprocessor or calculated internally by the microprocessor using input values
of average oven dry moisture content and average standard blocks moisture content.

External calculation
Calculate the moisture bias as a K value using the appropriate method as follows:

for a Humboldt nuclear gauge, calculate and record to the nearest 0.01;
Ps — Wo

or for a Troxler nuclear gauge, calculate and record to the nearest wh&nu er;

. (Wo- WG_) 1000 0@

PG - Wo
where K = Kyvalue
WO = average oven dry moigfre t for all accepted test sites (1/m?)
WG = average standard block§ moisture content for all accepted test sites
(t/m?3)
§G = average stK cks wet density for all accepted test sites (1/m?)

Internal calculation

i) Calculate the average moisture content as follows:

b 100W0
0 WG

where @ = average oven dry moisture content for all accepted test sites (%)

= average oven dry moisture content for all accepted test sites (t/m?)

Q Wo average standard blocks moisture content for all accepted test sites
O -

= average standard blocks wet density for all accepted test sites (t/m?)

%ii) Calculate the average standard blocks moisture content as follows:

100W
WG el
Ps- Wg
where We = average standard blocks moisture content for all accepted test sites
(%)
WG = average standard blocks moisture content for all accepted test sites
(t/m?)
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5.1

5.2

5.3

54

5.5

7.1

7.2

7.3

P = average standard blocks wet density for all accepted test sites (t/m?)

Bias check
Bias checks shall be performed as follows:

Monitor the moisture bias by performing three additional standard blocks moisture and oven
dry moisture content tests following the compaction of 10,000 tonnes of material. Select the
three test sites from within the lot that contains the last of the 10,000 tonnes and perform
testing as detailed in Section 3.

Determine and validate the nuclear gauge moisture count and standard blocks moi
content data as detailed in Steps 4.1 to 4.2.3.

Add the new moisture data pairs to the previously accepted data while removi% xisting
and consecutive moisture data pairs commencing at the lowest test site nfimtier e 7.3).

Analyse the revised moisture data for acceptance as detailed in Subsggtion 44" except that no
more than one of the new moisture data points may be eliminated.
%\ Subsection 4.4.

Calculate an amended moisture bias for the accepted data as@

Reporting Q
The following shall be reported: 0
a) moisture bias using one of the following con :

— to the nearest 0.01 t/m3

— aKvalue to the nearest 0.01 unit& oldt nuclear gauge

— aKvalue to the nearest whale numberfor a Troxler or Instrotek nuclear gauge, or

— Kvalue inputs, viz. averagejo dry moisture content to the nearest 0.1% and average

standard blocks mo'stu@ ent to the nearest 0.1%.
b) source and descrij @ ot the material, together with the layer type and layer depth

c) atabulationc ing the standard blocks and oven dry moisture data used to determine
the bias (i any eliminated data), together with the date tested, depth tested, lot
numbe% e number, and chainage and offset

h

d) the@ bias was reported and, in the case of an amended moisture bias, the report
and date for the previous report, and

&umber of this test method, that is NO2.

otes on method

In order to determine a moisture bias that is representative of the lot, distribute sampling
locations throughout the lot.

The relationship between nuclear gauge moisture content and moisture count ratio is
essentially linear over the expected moisture content range within a lot.

When there are only six existing data points, remove only two so that seven data points are
available for analysis.
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Test Method N03: Material bias — soil wet density

1 Source

This method was developed in-house using techniques evolved through internal departmental
research investigations and incorporates information provided by nuclear gauge manufacturers.

2 Scope

This method sets out the procedure for the determination of the wet density bias associated with the
measurement of compacted density of soils and crushed rock materials using a nuclear gauge

wet density bias represents the average wet density difference between the nuclear gauge sa
replacement tests for a particular nuclear gauge, material and test depth. Differences in the w

density values obtained by the nuclear gauge and sand replacement tests are due to ¢ % in the
material sampled by both tests, the effect of chemical composition and test site ¢ te s (for
example, density and moisture gradients, surface condition, particle size, homogg%n nuclear
gauge results and inadequacies in the sand replacement test for some materigi.

Included in the method is a procedure for monitoring the applicability of an §%#¥8ng wet density bias
and for providing ongoing adjustment of the bias to reflect subtle chan@ terial composition.
d

This method also caters for concurrent determination of a moistur

Method NO2. 0

3 Procedure v
The procedure shall be as follows:

3.1 Select at least six test sites within the iyt un onsideration using Random Stratified
Sampling: Selection of Location - AvamArea (unless otherwise specified) in accordance
with Materials Testing Manual Ted{ Method Q050 (Note 7.1). For stabilised materials, work to
determine the wet density must @ pleted to a stage where the wet density has been
determined within 24 h ne end of the work shift where stabilisation works were
completed for the corre g lot. Number each test site and any bias check test site
consecutively in chr | order.

etailed in Test

ke the following:

3.2 At each test sit
3.2.1 Measure th L% gauge wet density as detailed in Test Method NO1, ensuring that any

relevant nt and gauge biases are applied but that no material wet density bias is
appli ishwet density is referred to as the standard blocks wet density. Record the
density counts, dry density and wet density values for both the 0° and 90°
ri ns.

%\/ ere a moisture content bias is required in conjunction with a wet density bias, obtain and
ecord nuclear gauge moisture counts and moisture content values as detailed in Test
Method NO2.

3.2.2 Select a position for a sand replacement test at either position D for a 150 mm diameter hole
or position E for a 200 mm diameter hole.

E A: probe access hole location (small circle)

\ D: 150 mm dia. sand replacement test location (medium circle)

QJ E: 200 mm dia. sand replacement test location (large circle)

AO
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Test Method NO3: Material bias — soil wet density

3.2.3

41

4.2
4.2.1

422

423

4.3

Remove any fine sand or fines from the nuclear gauge test position as selected in Step 3.2.2.
Undertake a sand replacement test as detailed in Test Method Q141B and determine the wet
density and oven dry moisture content. Excavate to one of the following depths while avoiding
the probe access hole and any associated surface cracking:

a) the full depth of the layer where the sampled material is from a pavement or earthworks,
or

b) the depth used in the nuclear gauge measurement of wet density where the sampled
material is from earthworks and no layer depth is applicable.

For stabilised materials, moisture content samples must be returned to a laboratory a
placed in drying ovens within the same work shift as the stabilisation works for the
corresponding lot.

Calculations Q
Calculations shall be as follows:
Field test data \

Determine the density count and standard blocks wet density for ite by averaging the
corresponding measurements for the 0° and 90° orientatio

Data validation

Calculate the density count ratio for each site to igeéficant figures as follows:

C = p
where CR, = densi coumo
C = dens nt

p
SCp =to@/ standard count

Plot the standard b@‘wet density against the corresponding density count ratio using the
ote 7.2).

replace t fvet density data for this test site.

data from all te%
If any dz:@/& oes not lie on the linear plot, reject the standard blocks and sand
D ptance

r all remaining test sites.

4%] IgMate the average standard blocks wet density and average sand replacement wet density
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Test Method NO3: Material bias — soil wet density

4.3.2 Calculate the wet density standard error as follows:

SE :\/Z(ps' PG- Es+ BG)2
P n-2

where SE = wet density standard error (t/m?)
P
Pq = sand replacement wet density at each test site (t/m?)
Po = standard blocks wet density at each test site (t/m?)

E = average sand replacement wet density for all test sites ( ’{L
S

E = average standard blocks wet density for all test site@
G

n

number of test sites

4.3.3 If the wet density standard error does not exceed 0.055 t/m?, accept t ata and calculate the
wet density bias as detailed in Subsection 4.4.

4.3.4 If the wet density standard error exceeds 0.055 t/m3, perfor @wing:

a) For each density data pair (sand replacement an blocks), calculate the wet

density error and follows:

Ep:‘(Ps' pG)' (Ew
(Ym2)

where Ep = wet density error
Pq = sand eplac%t wet density at each test site (t/m?)
Po = stand ocks wet density at each test site (t/m?3)
BS = a@e sand replacement wet density for the test sites (1/m?)
EG @ erage standard blocks wet density for the test sites (t/m?)

b) Elimina¢: t et density data pair (sand replacement and standard blocks), with the
lar

@ density error.
c) yse the data by repeating Steps 4.3.1 to 4.3.4, except that:

If data from three or more test sites are eliminated, reject all test data and repeat the

%0 complete procedure.

i. Ifthere is acceptable data from less than six test sites, reject all test data and repeat
the complete procedure.

iii. If all test data are again rejected, it is not appropriate to calculate a single wet
density bias for the material.

4.4 Wet density basis

Calculate the wet density bias as follows:

Bp =pS_pG

Nuclear Gauge Testing Manual, Transport and Main Roads July 2019 3of4



Test Method NO3: Material bias — soil wet density

5.1

5.2

5.3

54

5.5

7
7.1

where B = wet density bias (t/m?3)
E = average sand replacement wet density for all accepted test sites (t/m?)
S
E = standard blocks wet density for all accepted test sites (t/m?)
G
Bias check

Bias checks shall be performed as follows:

Monitor the wet density bias by performing three additional standard blocks wet densit{{ a
sand replacement wet density tests following the compaction of 10,000 tonnes of
Select the three test sites from within the lot that contains the last of the 10,00
perform the testing as detailed in Section 3.

Determine and validate the nuclear gauge density count and standard blogks fvet density data
as detailed in Steps 4.1 t0 4.2.3.

Add the new density data pairs to the previously accepted data whi ing three existing
and consecutive density data pairs commencing at the lowest teS{si mber (Note 7.3).
Analyse the revised wet density data for acceptance as de ubsection 4.3, except that

no more than one of the new density data pairs may be gl .

Calculate an amended wet density bias for the Qa as detailed in Subsection 4.4.
Reporting

The following shall be reported:

a) wet density bias to the nearest Om\s

b) source and description of t terial together with the layer type and layer depth

c) atabulation contai ing@ dard blocks and sand replacement wet density data used
to determine the bi ing any eliminated data), together with the date tested, depth
tested, lot number, ite number, and chainage and offset

d) the date thgabi s reported, and
e) the numPe is test method, that is NO3.

Note @ethod

I determine a wet density bias that is representative of the lot, distribute the sampling
@ throughout the lot.

7%he relationship between nuclear gauge wet density and density count ratio is essentially

7.3

linear over the expected density range within a lot.

Where there are only six existing data points, remove only two so that seven data points are
available for analysis.
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Test Method N04: Compacted density of asphalt

1 Source

This method was developed in-house using techniques evolved through internal departmental
research investigations and incorporates information provided by nuclear gauge manufacturers.
2 Scope

This method sets out the procedure for the determination of the compacted density of asphalt using a
nuclear gauge. The method is based on the backscatter mode of measurement and records th t

density output from the nuclear gauge as the compacted density of the asphailt.
An adjustment is made to the standard blocks wet density calibration as determined fr %tive
nuclear gauge wet density and core compacted density results. Q

3 Apparatus \(L

The following apparatus is required:

3.1 Nuclear gauge of an approved make and model as listed in Sect %the Nuclear Gauge
Testing Manual and with a calibration density uncertainty of han 0.08 t/m?3 for gauges
used in backscatter mode and for thin-layer gauges such ler 4640B.

3.2 Reference block, as supplied by the manufacturer wi(@u ar gauge and traceable to the
nuclear gauge.

3.3 Guideplate or straightedge.
3.3.1  Guideplate, a flat metal template at le We size as the base of the nuclear gauge.

tt
3.3.2 Straightedge, a steel straighted ab(;umo mm long and 5 mm thick.
34 Dry fine sand passing a 0.600 t sieve.

4 Calibration and biasig

Calibration and bias;j pe performed as follows:
4.1 Standard bloc&tion
u

Calibrate th& gauge on standard blocks at least once every two years for density
measur detailed in the relevant Australian Standard as follows (Note 11.1):
. @hin-layer density gauge AS 2891.14.3
Q lear moisture-density gauge (backscatter) AS 2891.14.4
halt density bias

4.2. Determine a density bias for the particular nuclear gauge, asphalt mix and gauge layer
thickness setting (thin-layer gauge only) as detailed in Test Method NO5.

This bias is to be re-determined whenever any of the following apply:
a) there is a change to the mix design, or

b) there is a change to the gauge layer thickness setting.
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422

5.1
5.1.1

5.1.2

%

5.2

In addition to the requirements of Steps 4.2.1, check any applied density bias in accordance
with Test Method NO5 as follows:

a) whenever there is a change in site conditions (for example, surface roughness, nominal
layer thickness, composition of underlying layer, density of underlying layer)

b) following the compaction of every 10,000 tonnes of material (such that the check is within
the lot that contains the last of the 10,000 tonnes), or

c) if the density bias has not been used with the nuclear gauge for two months or more.

Operational checks

To ensure that the nuclear gauge is operating normally, checks are to the undertaér@

or following repair as follows:

Standard count check (frequency: each day of use)

Remove the nuclear gauge and reference block from the store and place the rence block
on the designated test location (Note 11.2). K

standard count operating instruction detailed in Section 4: Op Instructlons Operational
Checks of the Nuclear Gauge Testing Manual and ensure ing:

Take a standard count for each density detection system in acc |th the appropriate
tin
ol[OWi

a) the nuclear gauge is correctly located on the refeQ

b) the source rod handle is correctly located in % d position, and

c) the density standard count values ar, orde® (Note 11.3).

Calculate the average of the previous u%ed and accepted density standard counts
(Note 11.4).

Calculate the density limits for enS|ty detection system as follows and record the limits
(Note 11.3):

S

0
@)

n

average density standard count (DS)

lower limit for density

—
I

upper limit for density

)
!
In

nuclear gauge prescale factor (Refer to Table 1)

If the recorded standard count value for each system lies within the range Lp to Up , the
density standard count is accepted and the nuclear gauge may be used for testing.

If either recorded standard count value lies outside the range Lp to Up repeat Steps 5.1.2 to

5.1.5. If either standard count is again outside the range, remove the nuclear gauge from
service and have it repaired by a licensed service agent (Notes 11.4 and 11.5).

Gauge function check — statistical performance (frequency: monthly)
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5.21

5.2.2

5.2.3
524

5.2.5

5.2.6

5.3

6.1.

Remove the nuclear gauge and reference block from the store and place the reference block
on the designated test location (Note 11.2).

Take at least 16 density counts for each density detection system in accordance with the
appropriate statistical count operating instruction detailed in Section 4: Operating Instructions:
Operational Checks of the Nuclear Gauge Testing Manual and ensure the following:

a) the nuclear gauge is correctly located on the reference block

b) the source rod handle is correctly located in the shielded position, and

c) the density count values are recorded (Notes 11.3 and 11.6).

Calculate the mean and standard deviation of the density counts. (L
Calculate the density ratio for each density detection system as follows and re@ ue
(Note 11.3):

G \
density ratio %
standard deviation of the densit%g

C mean density count 0
P

If the density ratio for each system lies within the ven in Table 2, the nuclear gauge is
verified to be operating normally and may be used¥or testing.
given in Table 2, repeat Steps 5.2.2 t0 5.2.5.

If any density ratio lies outside the relevarnt li

If any ratio is again outside the Iimits,N e nuclear gauge from service and have it
repaired by a licensed service aggnt.

Density system consistency (frequency: monthly)

Perform a density systeEc iSlency check in accordance with Section 2, Subsection 1.2 of

=
=0
@
bn)
@
)—*
n

7]
1

the Nuclear Gauge Te anual.

Configuration e’

On each da €)) configure the nuclear gauge before testing by undertaking a standard
count an@%g or checking test parameters appropriate to the asphalt mix design as
follows:

S @ count

emdve’the nuclear gauge and reference block from the transport case and place the
erence block on the surface of the particular asphalt mix under test (Note 11.7).

Take a standard count in accordance with the appropriate standard count operating instruction
detailed in Section 4: Operating Instructions: Operational Checks of the Nuclear Gauge
Testing Manual and ensure the following:

a) the nuclear gauge is correctly located on the reference block
b) the source rod handle is correctly located in the shielded position, and

c) the density standard count value is recorded with the test data and, where the
functionality exists, stored in the nuclear gauge microprocessor.
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6.2

71

7.2

7.3

8.1

8.2

8.3

8.4

8.5

8.6

Test parameters

Check or set user definable test parameters in accordance with the appropriate test
parameters operating instruction detailed in Section 4: Operating Instructions: Testing —
Asphalt of the Nuclear Gauge Testing Manual (Note 11.8).

Test site selection and preparation
Determination of test locations and preparation of each test site shall be as follows:

Use Random Stratified Sampling: Selection of Location — Available Area (unless otherwise
specified) as detailed in Test Method Q050 to determine each test location.

At a designated test location, use the guideplate or straightedge to define a test &(ViL

flat and free from depressions.
Sweep all loose material from the test site and sprinkle fine sand on the s %e the

guideplate or straightedge over the surface until the voids are just filled, eftsufing, that the sand
does not form an added layer. Remove the guideplate or stralghtedg\

Testing 6

Testing shall be performed as follows:

Place the nuclear gauge on the prepared test site such th ngitudinal axis of the nuclear
gauge is parallel to the direction of rolling.

Confirm that the nuclear gauge is firmly seated ing (Note 11.9). Move the source
rod to the backscatter (BS) position.

detailed in Section 4: Operating Instr sting — Asphalt of the Nuclear Gauge Testing

Take a 1-minute count in accordance witly thél appropriate measurement operating instruction
UKYLS"
Manual. Record the wet density @nd the density count.

Rotate the nuclear gauge throu
Steps 8.2 to 8.3 and then

° ensuring that the test site is not disturbed. Repeat
ource rod to the shielded position (Note 11.10).

Compare the wet densi from the two orientations. If the difference exceeds
0.075 t/m3, examin er prepare the test site as necessary and repeat Steps 8.1 to
8.4.

If the wet d erence again exceeds 0.075 t/m3, abandon the test site and select a new
site imm adJacent.

Ca

@ ons shall be as follows:
9@ ermine the compacted density for the test site to the nearest 0.001 t/m® by averaging the

9.2

et density values obtained at the 0° and 180° orientations.

Where the asphalt density bias has not been applied via the nuclear gauge microprocessor,
adjust the compacted density calculated in Step 9.1 as follows:

D.=ps*B,
where D. = compacted density (t/m?)
Po = average nuclear gauge wet density (t/m?)
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B = asphalt density bias (t/m?)
P

10 Reporting
The following shall be reported:
a) compacted density to the nearest 0.001 t/m?
b) date tested, test mode, lot number, test site number, and chainage and offset

c) source and type of the asphalt together with the mix code number and nominal layer

depth
d) for thin-layer gauges (such as Troxler 4640B) the gauge layer thickness setti th
nearest 1 mm

e) report number for the asphalt density bias and, in the case of an amep
and report number for the previous report, and

f)  the number of this test method, that is NO4. \
11 Notes on method 6
11.1 Recalibrate the nuclear gauge following any major repair o ent replacement.

other nuclear gauge. Mark this location and use fgr a s associated with operational
checks.

11.2  Alocation is to be selected which is at least 2 m from an ject and 10 m from any

11.3  Arecord is to be kept for each gauge to rgcopd operational check data (standard count check
and gauge function check) and the date of rement. For nuclear gauges with two
detection systems (for example, the :&w in-layer density gauge), record the check data
for each system separately.

11.4  Where the previous four standa
of the current date or thg.n
a new designated test |
detailed in Steps 5.

ts have not been taken within the previous five weeks
gauge has been moved to a new operating location and has
may be necessary to take four new standard counts as

11.5 Itis expected t% dard count value will lie outside the range Lpto Up about once in
every 20 sta%r ount checks. To have consecutive values outside this range is expected

only onc@ standard count checks. However, as the return of the gauge for checking and
POSSiTg r can be expensive and disruptive, it is acceptable to perform a gauge function
detailed in Subsection 5.2. If the gauge is not verified as operating normally, remove
yar gauge from service and have it repaired by a licensed service agent.

1®\/here an accepted form of statistical analysis is performed by the microprocessor, it is not
necessary to record individual count values. Only the density ratio value needs to be recorded
and Steps 5.2.3 and 5.2.4 may then be omitted.

11.7  Where the nuclear gauge is to be used within 2 m of a large object or in a trench, take a
separate standard count at each test site.

11.8  The scope of user definable test parameters is dependent on the make and model of nuclear
gauge. Such parameters include:

a) counting time, units and measurement mode

b) maximum density
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c) asphalt density bias, and

d) for thin-layer gauges (such as Troxler 4640B) the gauge layer thickness setting.

11.9  If the nuclear gauge cannot be firmly seated, prepare a new test site immediately adjacent to

the original site.

11.10

source rod being over the surface of the asphalt at each end of the test area.

oA oB

Position A is the source rod location for 0° measurement and position B is the sou

—Roller direction—

location for 180° measurement.

Table 1 — Nuclear gauge prescale factors

P

The test area is formed by a single rectangle being at least the size of the guide plate with the

eV

Nuclear gauge make/model Presc or

CPN/except Elite series

CPN/Elite series

Troxler/except Models 3450 and 4640B 16

Troxler/Models 3450 and 4640B 8

Humboldt/All 16

InstroTek/Xplorer series % 16

Table 2 — Gauge function check — density l%imits

Nuclear gauge make/model ower limit Upper limit

CPN/except Elite series 0.75 1.25

CPN/Elite series 0.25 0.45

Troxler/ except Models 3@ 0.17 0.33

and 4640B ~

Troxler/Model 345& 0.225 0.465

Troxler/Model @ 0.25 0.45
0.60 1.40
0.18 0.35
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Test Method N05: Asphalt density bias

1 Source

This method was developed in-house using techniques evolved through internal departmental
research investigations and incorporates information provided by nuclear gauge manufacturers.

2 Scope

This method sets out the procedure for the determination of the asphalt density bias associated with
the measurement of compacted density of asphalt using a nuclear gauge. The asphalt density #ia
represents the average density difference between nuclear gauge wet density and core co cte
density for a particular nuclear gauge, asphalt mix and layer thickness. Differences betwe%
gauge wet density and core compacted density are due to differences in the material m both
tests and the effect of chemical composition and test site characteristics (for exa

gradients, surface condition, homogeneity) on nuclear gauge results. %

Included in the method is a procedure for monitoring the applicability of an ex&asphalt density
bias and providing ongoing adjustment of the bias to reflect subtle change<{i phalt mix
composition/site conditions.

3 Procedure QQ

The procedure shall be as follows:

3.1 Select at least 10 test sites within the lot under c%tion using Random Stratified
Sampling: Selection of Location — Availam( less otherwise specified) as detailed in
ch

Test Method Q050 (Note 7.1). Number e site and any bias check test site
consecutively in chronological order.e\

3.2 At each test site, undertake the wing:
3.2.1 Measure the nuclear gauge ty as detailed in Test Method N04, except that no

asphalt density bias is I@is wet density is referred to as the standard blocks wet
density. For thin-layer , the gauge layer thickness should be set to the nominal
thickness of the lay; d the measured density counts and wet density values to the
nearest 0.001 t#% th the 0° and 180° orientations (Note 7.2).

3.2.2 Obtain a 15@m
Method 1.2,

3.2.3 Me@ compacted density of the core sample in accordance with

meter core sample centrally within the site in accordance with Test

od AS 2891.9.2, Q306B or Q306C as appropriate (Note 7.3).

é
4@ culations
Calculations shall be as follows:

41 Field test data

Determine the density count and standard blocks wet density for each site by averaging the
corresponding measurements for the 0° and 180° orientations (Note 7.2).

4.2 Data validation

Validate the density count, density standard count and standard blocks wet density data as
follows (Note 7.4):
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421

422

423

4.3
4.3.1

432

4.3.3

6’\3

Calculate the density count ratio for each site to four significant figures as follows:

C
CR =—"
SC
p
where  CR = density count ratio
P
Cp = density count
scp = density standard count

Plot the standard blocks wet density against the corresponding density count ratioWsi
data from all test sites (Note 7.5).

t
If any data pair does not lie on the linear plot, reject the standard blocks a%gﬂpacted

density wet density data for this test site. \

Calculate the average standard blocks wet density and average %‘npacted density for all
remaining test sites.

Data acceptance

Calculate the density standard error as follows:

> (De-pg-

2

SE, =

density stan@grd erfgf(t/m?)

core ¢ acted density at each test site (t/m?3)

Po st &cks wet density at each test site (t/m?)

BC = % core compacted density for the test sites (t/m?)

- @ average standard blocks wet density for the test sites (t/m?)

Pe
r@ = number of test sites

If th iywstandard error does not exceed 0.025 t/m3, accept the data and calculate the
nsity bias as detailed in sub-section 4.4.

where SE
p

D¢
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4.3.4 If the density standard error exceeds 0.025 t/m?, perform the following:

a) For each density data pair (core compacted density and standard blocks wet density),
calculate the density error as follows:

Ep:‘(DC- pG)_(BC_ EG)

where E density error (t/m?3)

core compacted density at each test site (t/m?3)

Pg = standard blocks wet density at each test site (t/m?) (iL

.
I

D = average core compacted density for the test sites (t/

= average standard blocks wet density for the testfit

b) Eliminate the density data pair (core compacted density and sfgm®da locks wet density)
with the largest density error.

i. If data from more than 20% of test sites are eli
the complete procedure.

reject all test data and repeat

c) Re-analyse the data by repeating Steps 4.3.1 to 4.3.4@ at:

i. Ifall test data are again rejected, itis n priate to calculate a single asphalt

density bias for the material.
4.4  Asphalt density bias \(L

Calculate the asphalt density biaﬁsing accepted data to the nearest 0.001 t/m? as follows:

where B =é density bias (t/m?)

BC @ average core compacted density for the test sites (t/m?)

P 6 = average standard blocks wet density for the test sites (t/m?)

5 Bi
@ ks shall be performed as follows:

S@mitor the asphalt density bias by performing three additional nuclear gauge wet density and

core compacted density tests following the compaction of 10,000 tonnes of material. Select
the three test sites from within the lot that contains the last of the 10,000 tonnes and perform
testing as detailed in Section 3.

5.2 Determine and validate the nuclear gauge density count and standard blocks wet density data
as detailed in Steps 4.1 t0 4.2.3.

5.3 Add the new density data pairs to the previously accepted data while removing three existing
and consecutive density data pairs commencing at the lowest test site number (Note 7.6).
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Test Method NO5: Asphalt density bias

54 Analyse the revised density data for acceptance as detailed in sub-section 4.3, except that no
more than one of the new density data pairs may be eliminated.

55 Calculate an amended asphalt density bias for the accepted data as detailed in
sub-section 4.4.

6 Reporting
The following shall be reported:
a) asphalt density bias to the nearest 0.001 t/m?

b) source and type of the asphalt together with the mix code number and nominal layer

depth

c) atabulation containing the standard blocks wet density and core compac % data
used to determine the bias (including any eliminated data), together &d3te tested,
lot number, test site number, and chainage and offset

d) the date the bias was calculated and, in the case of an amendedwalt density bias, the
report number and date for the previous report, and

e) for thin-layer gauges (such as Troxler 4640B) the gaugﬁ @ickness setting to the

nearest 1 mm, and

f)  the number of this test method, that is NO5. 0
7 Notes on method v

71 In order to determine an asphalt density lfiasfwhich’is representative of the lot, distribute
sampling locations throughout the lot.

7.2 The test area is formed by a single re(%e being at least the size of the guide plate with the
source rod being over the surfa the asphalt at each end of the test area.

oA oB t oller direction—
Position A is thqo rod location for 0° measurement and position B is the source rod

location for& surement.
7.3 For ston 0‘» 3 asphalt and open graded asphalt, determine the core sample compacted
densitgirtastordance with Test Method Q306C. For dense graded asphalt, the core sample
sted in accordance with Test Method AS 2891.9.2 or Q306B rather than Test
aQ306C, provided that its air void content is not less than the minimum specified level.
the same compacted density method for both the bias determination and bias checks.

7.4 or thin-layer gauges with two detection systems, validate the density system 1 data (that is
density count, density standard count and the standards blocks wet density) as detailed in
Steps 4.2.1 to 4.2.4. Then validate the density system 2 data (that is density count, density

standard count and the standards blocks wet density) as detailed in Steps 4.2.1 to 4.2.4.

7.5 The relationship between nuclear gauge wet density and density count ratio is essentially
linear over the expected density range within a lot.

7.6 Where there are only eight existing data points, remove only two so that nine data points are
available for analysis.
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Test Method N06: Compacted density of concrete

1 Source

This method is based on ASTM C1040: Standard test method for in-place density of unhardened and
hardened concrete, including roller compacted concrete, by nuclear methods. It varies from this
method by only testing hardened concrete, using only the backscatter mode and incorporating
practices from the Nuclear Gauge Testing Manual into the method.

2 Scope

This method sets out the procedure for the determination of the compacted density of hard
concrete using a nuclear gauge. The method is based on the backscatter mode of measurément avid
records the wet density output from the nuclear gauge as the compacted density of th

An adjustment is made to the standard blocks wet density calibration as determind filom®mparative
nuclear gauge wet density and core density results. \

3 Apparatus 6

The following apparatus is required:

3.1 Nuclear gauge of an approved make and model as listed i ion 1 of the Nuclear Gauge

3.2 Reference block, as supplied by the manufacturey Wi the nuclear gauge and traceable to the
nuclear gauge.

3.3 Guideplate or straightedge.
3.3.1  Guideplate, a flat metal template at Iema ame size as the base of the nuclear gauge.
3.3.2 Straightedge, a steel straighted@ut 300 mm long and 5 mm thick.

3.4 Dry fine sand passing a 0.6®

st sieve.

4 Calibration and bia
Calibration and bia@hall be performed as follows:
4.1 Standard bl cillibration

lear gauge on standard blocks at least once every two years for density
as detailed in the relevant Australian Standard as follows (Note 11.1):

:- uclear moisture-density gauge (backscatter) AS 2891.14.4
rete density bias

4%

4.2. etermine a density bias for the particular concrete mix and nuclear gauge (backscatter) in
accordance with Test Method NO7. This bias is to be re-determined whenever there is a
change to the mix design and is to be checked whenever there is a change in site conditions
(for example, surface roughness, nominal layer thickness, composition of underlying layer,
density of underlying layer).
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Test Method N06: Compacted density of concrete

422

5.1
5.1.1

514

5.2
5.21

%

In addition to the requirements of Step 4.2.1, check any applied density bias in accordance
with Test Method NO7 as follows:

a) following the compaction of every 10,000 tonnes of material (such that the check is within
the lot that contains the last of the 10,000 tonnes), and

b) if the wet density bias has not been used with the nuclear gauge for two months or more.

Operational checks

To ensure that the nuclear gauge is operating normally, checks are to the undertaken routinely
or following repair as follows:

Standard count check (frequency: each day of use)

Remove the nuclear gauge and reference block from the store and place the c lock
on the designated test location (Note 11.2).

Take a standard count for each density detection system in accordange with appropriate
standard count operating instruction detailed in Section 4: Operatin Mﬁons: Operational
Checks of the Nuclear Gauge Testing Manual and ensure the follo%

a) the nuclear gauge is correctly located on the reference bl@gk

b) the source rod handle is correctly located in the shi .ﬁ dsition, and
c) the density standard count values are recorded (@ :

Calculate the average of the previous four record na accepted density standard counts
(Note 11.4).

Calculate the density limits for each d&t(ybction system as follows and record the limits

(Note 11.3):
L 502, [2¢
Qi
b U =SC+2 5¢
Q~
where = average density standard count (DS)

lower limit for density

Q

upper limit for density

nuclear gauge prescale factor (Refer to Table 1)

)—U
]
1

If the recorded standard count value for each system lies within the range L, to U,, the density
standard count is accepted and the nuclear gauge may be used for testing.

If either recorded standard count value lies outside the range L, to U,, repeat Steps 5.1.2 to
5.1.5. If either standard count is again outside the range, remove the nuclear gauge from
service and have it repaired by a licensed service agent (Notes 11.4 and 11.5).

Gauge function check — statistical performance (frequency: monthly)

Remove the nuclear gauge and reference block from the store and place the reference block
on the designated test location (Note 11.2).
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5.2.2

523
524

5.2.5

5.2.6

5.3

6.1
6.1.1

6.1.

Take at least 16 density counts for each density detection system in accordance with the
appropriate statistical count operating instruction detailed in Section 4: Operating Instructions:
Operational Checks of the Nuclear Gauge Testing Manual and ensure the following:

a) the nuclear gauge is correctly located on the reference block
b) the source rod handle is correctly located in the shielded position, and
c) the density count values are recorded (Notes 11.3 and 11.6).
Calculate the mean and standard deviation of the density counts.

Calculate the density ratio for each density detection system as follows and record the%

(Note 11.3):
= S
T Q

where r density ratio \
P
standard deviation of the density 0036

6 mean density count
P Q
If the density ratio for each system lies within theplimitsNgiveh in Table 2, the nuclear gauge is

verified to be operating normally and may be use ting.

7]
1

If any density ratio lies outside the relev. its giVen in Table 2, repeat Steps 5.2.2 to 5.2.5.
If any ratio is again outside the limits, ggmovelthe nuclear gauge from service and have it
repaired by a licensed service agent. &

Density system consistency chi¢k (frequency: monthly)
Perform a density system cgprei check in accordance with Section 2, sub-section 1.2 of
the Nuclear Gauge TesE al.
Configuration Q
On each day o% figure the nuclear gauge before testing by undertaking a standard
n

count and sqiti checking test parameters appropriate to the concrete mix design as
follows:

Sta unt

the nuclear gauge and reference block from the transport case and place the
ence block on the surface of the particular concrete mix under test (Note 11.7).

ake a standard count in accordance with the appropriate standard count operating instruction
detailed in Section 4: Operating Instructions: Operational Checks of the Nuclear Gauge
Testing Manual and ensure the following:

a) the nuclear gauge is correctly located on the reference block
b) the source rod handle is correctly located in the shielded position, and

c) the density standard count value is recorded with the test data and, where the
functionality exists, stored in the nuclear gauge microprocessor.
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6.2

7.1

7.2

7.3

8.1

8.2

8.3

8.4

8.5

8.6

Test parameters

Check or set user definable test parameters in accordance with the appropriate test
parameters operating instruction detailed in Section 4: Operating Instructions: Testing —
Asphalt of the Nuclear Gauge Testing Manual (Note 11.8).

Test site selection and preparation
Determination of test locations and preparation of each test site shall be as follows:

Use Random Stratified Sampling: Selection of Location — Available Area (unless otherwise
specified) as detailed in Test Method Q050 to determine each test location. Test locatignswill
be chosen to exclude joints, edges and, where applicable, steel reinforcement or ti rs
(located with a metal detector or similarly appropriate device) (Note 11.9).

At a designated test location, use the guideplate or straightedge to define ich is
flat and free from depressions.

Sweep all loose material from the test site and sprinkle fine sand on t@a . Move the
guideplate or straightedge over the surface until the voids are just fi uring that the sand
does not form an added layer. Remove the guideplate or straigh

Testing Q
Testing shall be performed as follows: 0

Place the nuclear gauge on the prepared test sit at the longitudinal axis of the nuclear
gauge is parallel to the direction of paving

Confirm that the nuclear gauge is firmly seat ithout rocking (Note 11.10). Move the source
rod to the backscatter (BS) position.

Take a 1-minute count in accordagce with the appropriate measurement operating instruction
detailed in Section 4: Operatin tions: Testing — Asphalt of the Nuclear Gauge Testing
Manual. Record the wet,de the density count.

Rotate the nuclear gau
Steps 8.210 8.3, a '.

ough 180°, ensuring that the test site is not disturbed. Repeat
ove the source rod to the shielded position (Note 11.11).

Compare the % y values from the two orientations. If the difference exceeds
0.075 t/m3, @Xaming”’ and further prepare the test site as necessary and repeat Steps 8.1 to

diately adjacent.

8.4. @
If t?@ sity difference again exceeds 0.075 t/m?, abandon the test site and select a new

§
@ culations
Calculations shall be as follows:

9.1

Determine the compacted density for the test site to the nearest 0.001 t/m?® by averaging the
wet density values obtained at the 0° and 180° orientations.
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Test Method N06: Compacted density of concrete

9.2 Where the concrete density bias has not been applied via the nuclear gauge microprocessor,
adjust the compacted density calculated in Step 9.1 as follows:

Dc=p; 1B,
where D = compacted density (t/m?3)
C
p = average nuclear gauge wet density (t/m?)
G
B = concrete density bias (t/m?) (L
p
10  Reporting Q
The following shall be reported:
a) compacted density to the nearest 0.001 t/m? x’
offset

b) date tested, test mode, lot number, test site number, and chai%
c) source and type of the concrete together with the mix coc@ r

depth
d) report number for the concrete density bias

e) report number for the asphalt density bias al(™ig, t ase of an amended bias, the date
and report number for the previous report, a

and nominal layer

f)  the number of this test method, that 6.

1 Notes on method
11.1 Re-calibrate the nuclear gauge ing any major repair or component replacement.

11.2  Alocation is to be selected @ at least 2 m from any large object and 10 m from any
other nuclear gauge. M cation and use for all counts associated with operational
checks.

11.3 Arecordistob e@ each gauge to record operational check data (standard count check

and gauge f&o heck) and the date of measurement.

114  Where't ’ ious four standard counts have not been taken within the previous five weeks
of the ‘enfdate or the nuclear gauge has been moved to a new operating location and has

1% IS expected that a standard count value will lie outside the range L, to U, about once in

very 20 standard count checks. To have consecutive values outside this range is expected
only once in 400 standard count checks. However, as the return of the gauge for checking and
possible repair can be expensive and disruptive, it is acceptable to perform a gauge function
check as detailed in sub-section 5.2. If the gauge is not verified as operating normally, remove
the nuclear gauge from service and have it repaired by a licensed service agent.

11.6  Where an accepted form of statistical analysis is performed by the microprocessor, it is not
necessary to record individual count values. Only the density ratio value needs to be recorded
and Steps 5.2.3 and 5.2.4 may then be omitted.
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11.7  Where the nuclear gauge is to be used within 2 m of a large object, take a separate standard
count at each test site.

11.8  The scope of user definable test parameters is dependent on the make and model of nuclear
gauge. Such parameters include:

a) counting time, units and measurement mode
b) maximum density, and
c) concrete density bias.

11.9  An edge or joint should be at least 250 mm from any point on the source/detector axis
Reinforcing steel with less than 75 mm cover should not lie directly under the sour te

axis.
i t ent to

11.11 The test area is formed by a single rectangle being at least the size o@i
source rod being over the surface of the concrete at each end of tr@ a

11.10 If the nuclear gauge cannot be firmly seated, prepare a new test site imme
the original site.

plate with the

oA oB «Paving direction— :0

Position A is the source rod location for 0° measurement ion B is the source rod location for
180° measurement.

Table 1 — Standard count prescale factors N(L

Nuclear gauge make / model Prescale factor

CPN/except Elite series 1
CPN/Elite series 8
Troxler/except Model 3450 an%% 16

Troxler/Model 3450 and 46 8
Humboldt/All -~ 16
InstroTek/Xplorer sgfti 16

Table 2- G @:ﬁon check — density ratio limits

make / model Lower limit Upper limit

Elite series 0.75 1.25

/Blite series 0.25 0.45

Troxler, except Models 3450 0.17 0.33
and 4640B

Troxler Model 3450 0.225 0.465

Troxler Model 4640B 0.25 0.45

Humboldt 0.60 1.40

InstroTek 0.18 0.35
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Test Method NO7: Concrete density bias

1 Source

This method was developed in-house using techniques evolved through internal departmental
research investigations and incorporates information provided by nuclear gauge manufacturers.

2 Scope

This method sets out the procedure for the determination of the concrete density bias associated with
the measurement of compacted density of concrete using a nuclear gauge. The concrete densify 8
represents the average density difference between nuclear gauge wet density and core depeé

chemical composition and test site characteristics (for example, density gradients
homogeneity) on nuclear gauge results.

Included in the method is a procedure for monitoring the applicability of an exi concrete density
bias and providing ongoing adjustment of the bias to reflect subtle change@ncrete mix
composition.

3 Procedure QQ

The procedure shall be as follows:

3.1 Select at least 10 test sites within the lot under c%tion using Random Stratified
Sampling: Selection of Location — Availa rea (Unless otherwise specified) as detailed in
Test Method Q050 (Note 7.1). Number each site and any bias check test site
consecutively in chronological order. 9\

3.2 At each test site, undertake the wing:
3.2.1 Measure the nuclear gauge ty as detailed in Test Method NO6, except that no

concrete density bias is his wet density is referred to as the standard blocks wet

density. Record the m ensity counts and wet density values to the nearest 0.001 t/m?
for both the 0° and ntations (Note 7.2).
3.2.2 Obtain a core ntrally within the site in accordance with Test Method AS 1012.14.

3.2.3 Measure i?e&m y of the core sample in accordance with Test Method Q473.

S

4 Cal
Caguiions shall be as follows:

test data

etermine the density count and standard blocks wet density for each site by averaging the
corresponding measurements for the 0° and 180° orientations (Note 7.2).
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4.2

421

422

423

4.3
4.3.1

432

O

Data validation

Validate the density count, density standard count and standard blocks wet density data as
follows:

Calculate the density count ratio for each site to four significant figures as follows:

C
CR,=—2
" SC,

where CRp density count ratio

C, density count (L
SC density standard count Q
P

Plot the standard blocks wet density against the corresponding density count Egftio using the
data from all test sites (Note 7.3).

If any data pair does not lie on the linear plot, reject the standar&@and core density wet

density data for this test site.

Data acceptance %
Calculate the average standard blocks wet dens;j an@ag core density for all remaining

test sites.

Calculate the density standard error as f

where QE = d ndard error (t/m?3)
P

re density at each test site (t/m?3)

Pc
Po @ standard blocks wet density at each test site (t/m?)
K = average core density for the test sites (t/m?3)
@G = average standard blocks wet density for the test sites (t/m?)
n = number of test sites

4% the density standard error does not exceed 0.035 t/m?, accept the data and calculate the

concrete density bias as detailed in Subsection 4.4.
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4.3.4 If the density standard error exceeds 0.035 t/m?, perform the following:

a) For each density data pair (core density and standard blocks wet density), calculate the
density error as follows:

Ep:‘(pC_ pG)_<BC_ EG)

where Ep = density error (t/m?3)
Pe = core density at each test site (t/m?)
Po = standard blocks wet density at each test site (t/m?) (L
EC = average core density for the test sites (t/m?3)
EG = average standard blocks wet density for the ted si Q’)

b) Eliminate the density data pair (core density and standard blo &lensity) with the
largest density error. :
c) If data from three or more test sites are eliminated, rej t data and repeat the

complete procedure.
d) If all test data are again rejected, it is not a op@ calculate a single concrete
density bias for the material.

e) Re-analyse the data by repeating S 3.1104.34.
44 Concrete density bias

Calculate the concrete density bigs usi%cepted data to the nearest 0.001 t/m? as follows:

Bp = pC - pG
where Bp 6@@ density bias (t/m?)

- @ average core density for the test sites (t/m?)

Pc
K = average standard blocks wet density for the test sites (t/m?)

5 Bi

@ cks shall be performed as follows:
nitor the concrete density bias by performing three additional nuclear gauge wet density
nd core density tests following the compaction of 10,000 tonnes of material. Select the three

test sites from within the lot that contains the last of the 10,000 tonnes and perform testing as
detailed in Section 3.

5.2 Determine and validate the nuclear gauge density count and standard blocks wet density data
as detailed in Steps 4.1 t0 4.2.3.

5.3 Add the new density data pairs to the previously accepted data while removing three existing
and consecutive density data pairs commencing at the lowest test site number (Note 7.4).

54 Analyse the revised density data for acceptance as detailed in Subsection 4.3, except that no
more than one of the new density data pairs may be eliminated.
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5.5

6.1
6.2
6.3

6.4

6.5

7.2

7.3

7.4

Calculate an amended concrete density bias for the accepted data as detailed in

Subsection 4.4.

Reporting

The following shall be reported:

Concrete density bias to the nearest 0.001 t/m>.

Source and type of the concrete together with the mix code number and nominal layer depth.

A tabulation containing the standard blocks wet density and core density data used to
determine the bias (including any eliminated data), together with the date tested, lot nusnbdr,
test site number, and chainage and offset.

The date the bias was calculated and, in the case of an amended concrete de i y the
report number and date for the previous report.

The number of this test method, that is NO7. \

Notes on method

In order to determine a concrete density bias that is representative e lot, distribute
sampling locations throughout the lot.

The test area is formed by a single rectangle being a% e of the guide plate with the
a nd

source rod being over the surface of the concretv of the test area.

oA oB «—Paving directio

Position A is the source rod location f(%neasurement and position B is the source rod
location for 180° measurement.

The relationship betwee % gauge wet density and density count ratio is essentially
linear over the expecte @ sity range within a lot.

Where there are o ight existing data points, remove only two so that nine data points are
available for a

o

=
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Operating Instruction N101: Standard Count Troxler 3440

1

Set up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

>

2

Press

ON

Measurement

When <READY> is displayed:

>

>

Press

Press

Press

At the end of the ¢

STANDARD

YES
EXIT

YES
EXIT

“,

DS = XX XX %P
o@ eriod the following is displayed: Do you want to Lse

and allow the nuclear gauge to complete the self-test rgeiige.

N

Qan rd Count-
DS = XX
and the following is displayed: MS = XX

Take new count?

Is gauge on Std.
and the followin iS d: Block & Source
rod in SAFE pos?

\ Taking
d the folewing is displayed: St?(r;?:;%;%int'

remaining

MS = XX XX %P

the new STD

&
owing values:

the moisture standard count.
DS as the density standard count.

YES

Press and the display will return to <READY>.

EXIT

Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N102: Statistical Count Troxler 3440

1 Set up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

> Press ON and allow the nuclear gauge to complete the self-test routine.

2 Measurement

When <READY> is displayed: Q
SHIFT
»  Press \
X

SPECIAL FUNCTION
SPECIAL YES - Next menu

»  Press and the following is di 1-STAT TEST

? 2-DRIFT TEST

COUNTS -STAT TEST—
»  Press and the fdlloyling is displayed: Want to view last

1 \ Stat Data?
Fut gauge on Std

NOCE Block, rod in
»  Press e following is displayed: SAFE position &

CICE @ press START

5 -STAT TEST-

S . Reading #x
»  Press and the following is displayed: Tl R

@ DENS STAT TEST
A Q of the counting period, the following will be Avg cnts: XX
@ ;.- R 20K (OO0
ENTER for Moist

ecord R as the density ratio.

. MOIST STAT TEST
START/ Avg cnts: XX
»  Press ENTER and the following is displayed: R: XX (00000
= View Stat. data?
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Record R as the moisture ratio.

MOICE
»  Press CIcE
»  Press OFF

and display will return to <READY>.

if the nuclear gauge is not required for further use.

QO
X
)
W
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Operating Instruction N103: Standard Count Troxler 3430

1 Set up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

oM
| 2 Press YES and allow the nuclear gauge to complete the self-test r: e.

2 Measurement

When <READY> is displayed:

WS =200,
»  Press STANDARD | and the following is displayed: Std Count?
oM Press START for
»  Press VES and the following is d|$ Standard Count
START ) ; Standard Count
»  Press ENTER and the following isplayed: KN Seconds
At the end of the counting period the fN] ill be Dgg;ﬁ%gﬂ%

displayed:
Record the following values: 6
e DS asthe denm&@rd count.

e MS as the moi tandard count.

»  Press and the display will return to <READY>.

@ OFF

> PreQ o if the nuclear gauge is not required for further use.

%\‘»
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Operating Instruction N104: Statistical Count Troxler 3430

1

Set up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the nuclear
gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

>

2

oM

Press VES

Measurement

When <READY> is displayed:

>

Press SPECIAL

Press *

START
Press ENTER
START
Press ENTER

@ D000 MEXOEOK
At the end of the counting perir@o lowing will be displayed: +1 to view data

and allow the nuclear gauge to complete the self-test routine.%
- FeCAL
and the following is displayed: %

-STAT TEST -
(Tl or ENTER)

repeatedly until the following is
displayed:

Press START for
and the following is di yed: 20 m. Stat Test

-STAT TEST-

and the folloe g is displayed: Rdg. #X XX sec

%,

L Densg. R=X 200K

Press nd the following is displayed: T4 to view data
Record De e density ratio.

repeatedly until the following is Moist R=X 300

P% v

displayed: Tl to view data

Record Moist R as the moisture ratio.

oM

Press VES
OFF

Press o

and the display will return to <READY>.

if the nuclear gauge is not required for further use.
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Operating Instruction N107: Standard Count Troxler 4640B

1 Set up

Position the air gap spacer on the reference block. Position the nuclear gauge on the spacer so that
the handle end rests over the two posts on the spacer.

Check that the source rod handle is correctly located in the shielded position.

»  Press ON and allow the nuclear gauge to complete the self-test routi

2 Measurement Q(L

When <READY> is displayed:

-Stardard Count-

\}DDD( HHHK

»  Press STD and the following will be displayed: Take a new
+ Standard Count?

Flace Gauge on

) g Spacer & both on
»  Press YES and the following will be Gigplayed: Block, Put Rod in

EXIT SAFE, Press ENTER
pr— Taking
START/ Standard Count.
> Press ENTER and the ing will be displayed: XX seconds
= remaining.

O T
At the end of the countin @the following will be KKK XXX
KOS X AX%E

displayed: Usze new Stds?

ol %Via;ues:
the System 1 standard count.
s the System 2 standard count.

Record the f
e St
[ ]

> @ VES and the display will return to <READY>.
% EXIT
»  Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N108: Statistical Count Troxler 4640B

1 Set up

Position the air gap spacer on the reference block. Position the nuclear gauge on the spacer so that
the handle end rests over the two posts on the spacer.

Check that the source rod handle is correctly located in the shielded position.

»  Press ON and allow the nuclear gauge to complete the self-test routige.
2 Measurement
When <READY> is displayed: Q
p— $ ial FXI.; on
>  Press | sHIFT - Zir;%:]yeez?llowmg will be i eoe VE?EIIJS
P : - Fecover Erase

"“A_"‘ Q Flace Gauge on
CALC . : Spacer & both on
> Press - a.nd the following will bQ Block, Put Rod in
displayed: SAFE, Press ENTER
I -STAT TEST-
START/ and th wikg will be Reading # X
»  Press ENTER : .
- dlElayed- Time: XX secs.
@ -STAT TEST-
Avg X000 X E
At the end of the counting @ d, the following will be displayed: Avg: JOGOC KO Z
View stat data?

Record the s r@ue on the first line of displayed data as the System 1 density ratio.

Record th@)nd value on the second line of displayed data as the System 2 density ratio.

%\@ 2 NOICE and the display will return to <READY>.
CICE

»  Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N113: Standard Count Humboldt 5001EZ

1 Set-up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge closest to the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

»  Press PWR and allow the nuclear gauge to complete the initialising ro

*DATA  OOUXX
o . *SET UP XX:XX:XX
The following will be displayed: *ENGINEERING
=SAF

2 Measurement
d the following will REMENT MODES
»  Press an
F2 be displayed:
MEAS = FAST/NORM/SLOW
and the fo”o STD = ANMINAGMIN
»  Press F2 be disolaved: TYPE = ASPH/SOILITHIN
€ disp aVN DEPTH = AUTO/MANUAL
»  Press F2 re until “4MIN” flashes.

b DS = X000 MM/DDYY
MS = XXX MM:HH

and the following will * TAKE NEW STD

»  Press . _
be displayed: * USE CURRENT STD

TAKING STANDARD
b e F3 and the following will | TIME REMAINING — X:XX
6 be displayed: MS= X  DEPTH= SAF

V%Whe end of the counting period, the following will be displayed:

STD TEST RESULTS DS=XXXX %WERR=XX
MS = XXX %ERR = X.X

DS = XXXX.X or *REJECT & TAKE NEW STD

M3 = XXXX *RETAIN THE NEW STD
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Operating Instruction N113: Standard Count Humboldt 5001EZ

Record the following displayed values if no error message is displayed:
e DS as the density standard count.
e MS as the moisture standard count.

MAIN . . .
»  Press MENU and the display will return to the main menu.

If an error message is displayed:

MAIN
» Press F4 MENU and the display will return to the main men

»  Press PWR if the nuclear gauge is not required for furthe Q

S
)
v
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Operating Instruction N114: Statistical Count Humboldt 5001EZ

1 Set-up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge closest to the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

PR

>

Press and allow the nuclear gauge to complete the initialising ro

Q

*DATA  XUOUXX
*SET UP XOCXCKX

The following will be displayed: *ENGINEERING

DEPTH=SAF
2 Measurement \
[ —— *SE 2
and the following will be * UREMENT MODES
»  Press F2 disolaved: 9 - CH COR.
isplayed: GETS
MEAS = FAST/NORM/SLOW
and the following willfbe STD = 4MINMGMIN
»  Press F2 disolaved: TYPE = ASPH/SOILITHIN
Isplayed: \ DEPT = AUTO/MANUAL
» Press F2 repeate 16MIN” flashes.
b DS = XXXX MM/DDIYY
o MS = XXX MM:HH
=TD the following will be a
> press | o°. @ Howing TAKE NEW STD
Isplayed: * USE CURRENT STD

TAKING STATISTICS

and the following will be DUE REMAINING o8
displayed: MS =X DEPTH = SAF
P Atthe end of the counting period, the following will be displayed:
STAT TEST RESULTS DS = XXXX %WERR = X.X
MS = XXX %WERR = X.X
DS = XXXX.X R=X.XXX or *REJECT & TAKE NEW STD
MS = XXXX R=X.XXX *RETAIN THE NEW STD
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Operating Instruction N114: Statistical Count Humboldt 5001EZ

Record the following displayed values:

R in the DS row as the density ratio.

R in the MS row as the moisture ratio.

If an error message is displayed:

»  Press
»  Press
»  Press
»  Press
»  Press
»  Press
»  Press

S

F4

F3 to take new counts.

WA
MENU

F2

F2

F2

MAIM
MEMNU

PWR

g
%)
O

and the display will return to the main menu.

*SET UP 2
; ; *SET MEASURE MO/
and the following will be +SET TRENCILCOR.

displayed: *SET TARG

STINORM/SLOW
=4MIN/16MIN
ASPH/SOILTHIN
=AUTO/MANUAL

and the following will be
displayed:

repeatedly until Kf S.
and the disII return to the main menu.

@ clear gauge is not required for further use.
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Operating Instruction N119: Standard Count Instrotek Xplorer 3500

1 Set-up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

oM
> Press VES and allow the nuclear gauge to complete the self-test routine. (L

2 Measurement Q(L

When <READY> is displayed:

D MS=200K
> Press STD and the following is displayed: Count?
OmM Standard Count
> Press YES and the following is displayed:0 Press START
> Press START and the time will count do Time = XXX sec
ENTER from 240 secondf arnid dispiay: Standard Count
At the end of the counting periodg§the %ng will be DS = X300 MS = 2000
displayed: Use Mew STD CNT?
Record the following val @
e DS asthe den ndard count.
e MS asthe ure standard count.

0
»  Press % and display will return to <READY>.

OFF ) ) )
> @ o if the nuclear gauge is not required for further use.
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Operating Instruction N120: Statistical Count Instrotek Xplorer 3500

1 Set-up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

ON
»  Press VES and allow the nuclear gauge to complete the self-test routine. (L
2 Measurement Q
When <READY> is displayed: (k
-RE L-
»  Press MENU and the following is displayed: N or ENTER

- STAT TEST -

> Press DOWN repeatedly until the following is UR/DOWN or ENTER

displayed: 0

START o Press START for
»  Press ENTER and the following is laye 20m. Stat Test

START . \ - STAT TEST -
»  Press ENTER and the follpwing is d%splayed: Rdg #X: XX Sec

Do XXX M XXX
At the end of the counting Er@we following is displayed: DOWN views data

Dens. R = XX
»  Press DOV and the following is displayed: DOWN views data
Record D@ as the density ratio.
r tedly until the following is Moist. R = XX
> S DOWN repea ]
displayed: DOWN views data

ecord Moist R as the moisture ratio.

> START ) )
Press ENTER and the display will return to <READY>.

OFF
»  Press o if the nuclear gauge is not required for further use.
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Operating Instruction N121: Standard Count Troxler 3440P

1 Set-up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement (L

When <READY> is displayed:

repeatedly until the following is
»  Press STD P y g
displayed:
d | the foll Is gauge on Sid.
repeatedly until the following is Block & Source
»  Press YES displayed: 0 rod in SAFE pos?
Taking
ENTER repeatedly until t llowirly is Standard Count
»  Press START . XX zeconds
displayed: o
\ remaining
DS = XX XX %P
. . o MS = 204 XX WP
At the end of the counting per; llowing is displayed: Do you want to use
the new STD?

Record the following @s:
e MSas trﬁ re standard count.
e

e DSa sity standard count.

> P@ YES and the display will return to <READY>.

V%rn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N122: Statistical Count Troxler 3440P

1 Set-up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

P Turn the power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement
When <READY> is displayed:

»  Press SETUP Q
»  Press ¢ until stat test appears as an option 6\

1. Take STAT Test

L 2. Review STAT Test
4 .
»  Press the following is displayed: 3 Print STAT Test
<ESC= to Exit

Flace E‘-auge on
Std. Block & Source

»  Press 1 the following is digplgyed: RBdiGISAEEERS)
’K Press =START=

ENTER
»  Press START

DEMS STAT TEST
At the end of the cou od, the following will be Avg cnts: 20000
; . Rz 20 (OO
displayed: 6 ENTER for Moist
Record R \ensity ratio.

MOIST STAT TEST
Avg cnts: XX

> F’@ START the following is displayed: R: XX D000
% View Stat. data?

Record R as the moisture ratio.

»  Press NO and display will return to the SETUP menu.

»  Press ESC to exit.

P Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N123: Standard Count Troxler 3430P

1 Set-up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement (L

When <READY> is displayed:

repeatedly until the following is
»  Press 5TD P y g
displayed:
tedly until the following i i
repeatedly until the following is Elock & Source
»  Press YES displayed: 0 rod in SAFE pos?
Taking
> ENTER repeatedly unti following is Standard Count
Press START . ] XX seconds
displayed: o
\ remaining
DS = XX XX %P
) . L WS = 20 XX %P
At the end of the counting per; ollowing is displayed: Do you want to use
the new STD?

Record the following @s:
e MSas U‘%I ure standard count.
e

e DSas nsity standard count.

> P@ YES and the display will return to <READY>

P%rn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N124: Statistical Count Troxler 3430P

1

Position the nuclear gauge on the reference block between its raised edges, such that the side of the

Set-up

nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2

When <READY> is displayed:

>

>

>

Measurement

Press

Press

Press

Press

Press

At the end of the

e

P

SETUP

v

ENTER
START

the following is displ ed:Q 2

the foIIowiNji ayed:

Ko

@Qperiod, the following will be displayed:

density ratio.

the following is displayed:

Record R as the moisture ratio.

Press

Press

NO

EsSC

Q

until stat test appears as an optionég

1.
2
3

Take STAT Test
Review STAT Test
Print STAT Test
<ESC= to Exit

Flace E‘-auge on
Std. Block & Source
Rod in SAFE Pos.
Press =START=

DENS STAT TEST
Ang onts: 000
Rz 20 (O
ENTER for Moist

MOIST STAT TEST
Avg cnis: XX
Rl 20 (X0
View Stat. data?

and display will return to the SETUP menu

to exit.

P Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N127: Standard Count CPN MC1 and MC3 Elite

1

Set-up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

>

2

oM
Press YES
Measurement

When <READY> is displayed:

>

Press STD
oM
Press YES
START
Press ENTER

At the end of the countin
displayed:

e DSa

Record the foIIow'E @s:

sity standard count.

t

OFF
ress MO

and allow the nuclear gauge to complete the self-test routinm

and the following is displayed: Std Count?

ES or NO

Flace Gauge on Poly
Std. Block in SAFE

and the following is d@ Position

Press Start

.V Standard Count
and the foIIM ipdisplayed: Time: XXX sec.
DS= 5
e ollowing will be MS= &
Use new STD CNT?
Press YES or NO

moisture standard count.

and the display will return to <READY>.

if the nuclear gauge is not required for further us.
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Operating Instruction N128: Statistical Count CPN MC1 and MC3 Elite

1 Set-up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

oM
»  Press YES and allow the nuclear gauge to complete the self-test routine.(L

2 Measurement Q(L
When <READY> is displayed: (L

> Press MENU \
»  Press 1 when the display reads: Q$ —

START
»  Press ENTER

After 20 minutes, the display will show tK(sbf the test, you can scroll through to see each
count.
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Operating Instruction N131: Standard Count Instrotek Xplorer 2 3500

1 Set up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

YES
> Press ON and allow the nuclear gauge to complete the self—te(tti e

2 Measurement (L:

When <GAUGE READY> is displayed:

and the following is MS = XXX
> Press dsplayed: New STD Count?
Press YES or NO
'\(l/ Place Gauge on Poly
> Press and¢he followthg is Std. BlOCI.( .in SAFE
ON diS@: Position
Press Start

and the time will
count down from

Standard Count

> Press 240 seconds and Count Time: XXXsec.
display:
%0 DS = XXXX
> t the end of the counting period the following will MS = XXX
be displayed: Use New STD Count?

Press YES or NO

Record the following values:
e DS as the density standard count.
e MS as the moisture standard count.
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Operating Instruction N131: Standard Count Instrotek Xplorer 2 3500

YES

»  Press ON and the display will return to <GAUGE READY>.

NO

»  Press OFE if the nuclear gauge is not required for further use. (L

?‘0
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Operating Instruction N132: Statistical Count Instrotek Xplorer 2 3500

1 Set up

Position the nuclear gauge on the reference block between its raised edges, such that the side of the
nuclear gauge furthest from the source rod is in contact with the metal plate on the side of the block.

Check that the source rod handle is correctly located in the shielded position.

YES

> Press ON and allow the nuclear gauge to complete the self—te{L%
2 Measurement (L:

When <GAUGE READY> is displayed:

> Pross and the following %
is displayed: DOWN for Next
Select #, ESC Exit
5. Start Test
repeatedm 6. Drift Test
> Press g;:{”g © UP/DOWN for Next
@ Select #, ESC Exit
| Stat Test.
and the following Press START for
is displayed: :
20 one min counts
f Stat Test
and the following :
> is displayed Readmg #X

Count Time: XX sec.
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Operating Instruction N132: Statistical Count Instrotek Xplorer 2 3500

At the end of the counting period the following is
displayed:

Record Dens. R as the density ratio.
Record Moist R MS as the moisture ratio.

and the
following is
displayed:

DOWN

»  Press

repeatedly to
view individual
counts and
return to fhe

followi %
screen:

DOWN

»  Press

»  Press

Nuclear Gauge Testing Manual, Transport and Main Roads, May 2022

Dens. R:
Dens. Avg:
Moist R:
Moist Avg:

XXXP

Moist R:
Moist Avg:

if the nuclear gauge is not required for further use.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

1 Set-up
»  Press ON and allow the nuclear gauge to complete the self-test routine.
2 Units

When <READY> is displayed:

SHIFT (L
»  Press

X

SPECIAL
»  Press : and the following is displayed:
VES YES — Next menu
repeatedly until the following,i
»  Press ExiT d.p | d)'/
Isplayed: 11- COMM PROTOCOL
UNITS in XXX
SPECIAL Press 1 — PCF
»  Press and the fM displayed: 2 —METRIC
J ENTER - No change
DEPTH 5
»  Press . t he following is displayed: UNITS IN METRIC

The display will retur@?EADY>.

3 Count tim&6

TIME: XX
TIME 1-15sec
» Pre and the following is displayed: 2—1 min
- 34 min
% DEPTH -COUNT TIME-
»  Press 5 and the following is displayed: 1 min

The display will return to <READY>.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

4 Soil mode
SHIFT
» Press
X
MODE
»  Press
&
COUNTS
»  Press .

And the following will be displayed briefly:

and the following is displayed:

MODE: X000
Select 1 - S0IL
2— ASPHALT
(CE to exit)

(l/

S0OIL MDD,

The display will return to <READY>.

5 Maximum dry density

PROCTOR/ 9 MA = 000 kg/?
»  Press MARSHALL and the following is . VD = XXX
+ Want to change?
To retain the value, go to 5.1. (L
To change the value, go to 5.2.
5.1 Retain the value 6
NQICE Z , ,
»  Press l 60 retain the displayed value of PR.
GICE
The display wﬂ% to <READY>. Go to 6.
5.2 Cha Qalue
Q YES
@ to change the displayed value of PR.
EXIT
Select:
) . . 1-MA
And the following will be displayed: 7 _PR
3 —Voidless

O

>

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

DEPTH

»  Press and the following is displayed:

To enter a new value, go to 5.3.

To select a stored value, go to 5.4.

5.3 Enter a new value
DEPTH
»  Press B and the following is displayed:

»  Use the numbered keys to enter the required value to the nearest 1

STARTV

ENTER

»  Press and the following is displayed:;

Note: It is not necessary to save the displayed val Qﬂe it.

If the value is not to be saved:

NCICE
CiCE

N

»  Press

To save the displayed v@z

»  Press

and the following is displayed:

Select source of Proctor
value:

1 — Stored Value
2 — Mew Value

when I

R = 30004 kg/im?3
you want to save this
value for later use?

and 5 display will return to <READY>. Go to 6.

Select Proctor
Memory Cell:

1 XX2KX

F KM AN

> Pss@umbered key (1, 2, 3 or 4) to select a memory cell in which to store the value.

Dd the following will be displayed:

The display will return to <READY>. Go to 6.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

Proctor
HHH kg/m?
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

54 Select a stored value

Select desired
»  Press and the following is displayed: 1D H0H
! 3XX4XX
»  Press the numbered key (1, 2, 3 or 4) to select the required value:
Proctor
And the following will be displayed: KIOK kgim®
EMNAELE
The display will return to <READY>. Q

OFFSET- Select:
—Dens. —-£77-
2 — Moist —Z22-
3 —Trench -ZZ7-

6 Material wet density bias
OFFSET
»  Press and the following is displayed:
MR
COUNTS 0
»  Press ;

The following will be displayed: \

Density Offset
DISABLED or
Do you want to

ENABLE?

Density Offset
ENABLED
Do you want to
DISAELE?

To disable the materm nsity bias, go to 6.1.
To enable the m i density bias, go to 6.2.

to disable the
density offset.

6.1 Disable &I wet density bias

QICE i i YES
> o to conf|rm that the d.en3|ty or
%{ >' CICE offset is to remain disabled EXIT

And the following will be displayed briefly:

Density Offset
DISABLED

The display will return to <READY>. Go to 7.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

6.2

6.2.1

6.2.2

Enable material wet density bias

YES

Press
EXIT

The following will be displayed:

To retain the value, go t0 6.2.1.

To change the value, go to 6.2.2.

Retain the value

NOICE

Press CICE

to enable the density offset or

NOICE

to confirm that the
density offset is to
remain enabled.

-Wet Density-
Ofiset

FHHEX ka/m?
Want to change?

Q

to retain the displayed value of wet densi %ﬁ.

The following will be displayed briefly:

The display will return to <READY>.

Change the value

YES
Press EXIT
cou
Press

START/
ENTER

The following will be displayed:

and t

N

ng is displayed:

DEFTH

The display will return to <READY>.

RS

Density Offset
EMAELED!

?\

and the
following is
displayed:

WD Offset

Press enter when
completed

bered keys to enter the required value to the nearest 1 kg/m?.

Density Offset
EMAELED!

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

7 Material moisture bias
-OFFSET- Select:
OFFSET 1 - Dens. -ZZ7-
»  Press MR and the following is displayed: 2 — Moist —Z77-
3 —Trench -ZZ7-
DEPTH
»  Press >

The following will be displayed:

Moisture Offzet
DISAELED
Do you want to
EMABLE?

or

To disable the material moisture bias, go to 7.1.

To enable the material moisture bias, go to 7.2.

71 Disable material moisture bias &L

NOCE YES
> Press to confirm that the moisture or to disable the
CICE offset is to remain led EXIT moisture offset.
- , _ \ Moisture Offset
And the following will be displayed fly: DISAELED
The display will return to E@. Go to 8.
7.2 Enable material ias
Y| . NO/CE to confirm that the
to enable the moisture . .
»  Press or moisture offset is to
offset CICE ]
remain enabled.

Moisture Offset

Q . . . K= XK
%d e following will be displayed: Do you want to new M —

Offset?

To retain the displayed K value, go to 7.2.1.
To change the displayed K value to a gauge-derived value, go to 7.2.2.
To change the displayed K value to a stored value, go to 7.2.3.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

7.2.1 Retain the value

MNOICE
»  Press CICE to retain the displayed K value.
Moisture Offset
The following will be displayed: ENABLED
K = KO0

The display will return to <READY>. Go to 8.

7.2.2 Change to a gauge-derived value Q(L

To change the moisture bias to a gauge-derived value:
our Oiffset:
— e derived
d value

SELECT

1 — True M XX%
2 — Gauge M XX%
EMTER. to enable

YES

»  Press . and the following is displayed:
EXIT

1

COUNTS
»  Press and the following is displayed: 0

True Moisture -

COUNTS WOEN T
» Press and the foIIowinN yed: Press ENTER
1 when completed

»  Use the numbered keys to, en@ erage oven dry moisture content to the nearest 0.01%.

6 SELECT
1 — True M XX5%

START/
»  Press ENTER @ the following is displayed: 2 — Gauge M XX%
- EMNTER. to enahle
TART/ K= XXX .
»  Pres EMTER and the following is displayed: Do you want to save this

% value for later use?

If the value is not be saved:

MOICE
»  Press
CICE
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

Moisture Offset
And the following will be displayed: ENAELED
b = 000K
The display will return to <READY>. Go to 8.
To save the displayed value:
VES Enter dEEiI'_Ed
L memaory location
»  Press ExIT and the following is displayed: of M — Offset

P Press a numbered key (1, 2, 3 or 4) to select a memory cell in which to store

STARTV
»  Press ) ENTER \
Moisture K
. ) ) SAVED
And the following will be displayed: K o= X XX
0 Location 1
Moizture Offzet
And the following will be displayed briefly: Enabled
& = 2 XK

The display will return to <READY‘EGO to 8.
7.2.3 Change to a stored value @

» Press

Select source of Offset:

and the following is displayed: 1 - gauge derived
2 — stored value

Enter desired memory
location of M — Offset:

and the following is displayed: (1-4)

> @ bered key (1, 2, 3 or 4) to select the required memory location.
% START/! Moisture Offset

ENTER ENABLED

»  Press K= XXX

and the following is displayed:

The display will return to <READY>.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

8 Trench offset

-OFFSET- Select:
OFFSET 1— Dens. —-£77-
»  Press MR and the following is displayed: 2 _ Muoist —777-
3 —Trench -Z77-
CALC
»  Press ; and the following is displayed:
Trench Offset
DISAELED or
Want to use
Trench Offset?
NOCE
»  Press to disable the trench offset.
CICE
Trench Offset
The following will be displayed briefly: 0 DISAELED
The display will return to <READY>.
»  Press OFF if the nuclear gaug$ ishot required for further use.
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Operating Instruction N202: Measurement (Soils) Troxler 3440

1 Set-up
»  Press ON and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <READY> is displayed:

ENTER (L
»  Press
In the manual depth mode, the gauge will prompt for the source rod depth. Q
In the automatic depth mode, the gauge software reads the depth strip on the s e rod to

determine the source rod depth.

At the end of the counting period, the following will = XX kg/m?
. i = XX kg/m?
be displayed:

M=2X% M=XX
Record the following values: 0

e % PR as the percent protector to the neargft 0.1%.

e DD as the dry density to the neargst (1001 t/m>.
e WD as the wet density to the n&‘t 01 t/m?.
e M as the moisture content (t/m?) to%he nearest 0.001 t/m?.

e % M as the moisture co ﬁ %) to the nearest 0.1%.
(To convert from kg/m?® to t/m ‘61» ig&"the displayed value by 1000).

» Press | SHIFT @

» pPress |C

Dens Ct= oo
Moist Ct = WA

%Q following will be displayed: SHIFT/RECALL To

See Readings

Record the following values as appropriate:
¢ Dens Ct as the density count.
¢ Moist Ct as the moisture count.

»  Press MNOICE and the display will return to <READY>.

»  Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

1 Set-up

oM
»  Press YES and allow the nuclear gauge to complete the self-test routine.
2 Units

When <READY> is displayed:

»  Press SPECIAL 1 and the following is displayed:

»  Press W repeatedly until the following is displayed:

Nﬂ or ENTER)
START o Units: kg/m?®
»  Press ENTER and the following is displayed: Q (Tl or ENTER)

»  Press * to set the desired unit.

ON
»  Press VES and the display,@to <READY>.

3 Count time 6
L TIME: X min
»  Press TIME aE @Iowmg is displayed: (11 or ENTER)

»  Press set the desired count time.

»  Press and the display will return to <READY>.

e

&SS DEFTH and the following is displayed: {1[:¢E1T;T(I:-I|i|§urnﬁill1z}
»  Press le repeatedly until the required test depth is displayed.

»  Press \E:IENS and display will return to <READY>.
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

5 Soil mode and maximum dry density
MA o ZZ: XXX (1)
»  Press PR and the following is displayed: Change ZZvalue?
PR: 22000 (Tl
»  Press * until PR is displayed. Change PR E;aﬁe

To retain the displayed value, go to 5.1.
To change the displayed value, go to 5.2.

5.1 Retain the value Q(L(L
OFF . )
»  Press O to retain the displayed value of PR. (L

The display will return to <READY>. Go to 6.

52  Change the value QQ

oM
> Press VES to change the alue of PR.

The following is PR XXX
displayed: \ (Tl or ENTER)
For each digit: 6

> Press repeatedly until the required number is displayed.

> Press to confirm each number.

The displayé&l to <READY>.
6 Mawsity bias
- RECALL -
%Q SPECIAL and the following is displayed: {t4 or ENTER)

* L - OFFSET -

»  Press and the following is displayed: {Tl or ENTER)
START o OFFSET: Density

»  Press ENTER and the following is displayed: {tl or ENTER)
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

Dens. Offset ON
Want to disable?

to disable

to confirm that the density
offset is to remain enabled.

D off=33X kgim?
(Tl or ENTER)

Dens. Offset ON

> START L .
Press ENTER and the following is displayed:
Dens. Offset OFF or
Want to enable?
To disable the material wet density bias, go to 6.1.
To enable the material wet density bias, go to 6.2.
6.1 Disable material wet density bias
OFF to confirm that the ON
»  Press o density offset is to or VES
remain disabled
And the following will be displayed:
The display will return to <READY>. Go to 7.
6.2 Enable material wet density bias b
> p ON to enable the density, OFF
ress YES offset \ or D
And the following will be displayeb
To retain the displayed vﬁ@ 6.2.1.
To change the displa@ ,goto6.2.2.
6.2.1 Retain the \{6
START
»  Press @ ENTER
T@Q g will be displayed briefly:
%e display will return to <READY>. Go to 7.
6.2.2 Change the value
to enter a negative or
> P
ress * wet density bias. or *

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

to enter a positive
wet density bias.
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

For each digit:

»  Press * until the required number is displayed.
> START ,
Press ENTER to confirm each number.
And the following will be displayed: Dens. Offset ON I

The display will return to <READY>. (L

7 Material moisture bias
»  Press SPECIAL | and the following is displayed:
»  Press * and the following is displayed: (Tl or ENTER)
> START L _ Offset: Density
Press ENTER and the following is displayed: (tl or ENTER)
* , Offset: Moisture
»  Press and the foIIode played: {1l or ENTER)
> START L .
Press ENTER and the ing is displayed:
Moist Offset OFF @ Moist. Offset ON
Want to enable? or Want to disable?

To disable the m

e

i
To disable th@|
Dis

isture bias, goto 7.1.

moisture bias, go to 7.2.

rial moisture bias

to confirm that the

. . O to disable the moisture
moisture offsetisto  or ==
MNO YES offset.
remain disabled
And the following will be displayed: Moist Offzet OFF

The display will return to <READY>. Go to 8.
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

7.2

>

Enable the material moisture bias

Press

oM
YES

to enable the
moisture offset

And the following will be displayed:

Press

2

For each digit:

Press

Press

7

START
EMTER

to enter a

. or
negative K value

until the required number is displayed.

to confirm each number.

And the following will be displayed:

The display will return to <READY>.

Trench offset

Press

Press

Press

SPECIAL

START
EMTER

N

and t@@g is displayed:

e following is displayed:

and the following is displayed:

OFF

MO

to confirm that the
moisture offset is to
remain enabled.

K=00
(T4 or ENTER]

to enter a itive
value

O

repeatedly until the following is

displayed:

The following will be displayed:

Trench Offset OFF
Want to enable?

or

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

\\}%

XN

Moist Offset ON

-RECALL -
(Tl or ENTER)

- OFFSET -
(T4 or ENTER)

Oiffset: density
(Tl or ENTER)

Offset: Trench
{tl or ENTER)

Trench Offset ON
Want to disable?
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O

»  Press VES

to confirm that the
trench offset is to or
remain disabled

And the following will be displayed briefly:

The display will return to <READY>.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

OFF

MO

to disable the trench
offset.

Trench Offset
DISABLED
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Operating Instruction N204: Measurement (Soils) Troxler 3430

1 Set-up
oM
» Press YES and allow the nuclear gauge to complete the self-test routine.
2 Measurement
When <READY> is displayed: (L
START L Depth: XX
»  Press ENTER and the following is displayed: Time: XX

At the end of the counting period: \

» Press * repeatedly until the required values are dis %

Record the following values: Q
e WD as the wet density to the nearest 0.00 t/nQ

e DD as the dry density to the nearest 0.001

e % PR as the relative compaction nealest 0.1%.

¢ Moist as the moisture content (¢/m°) t nearest 0.001 t/m?.
o % Moist as the moisture conte&t the nearest 0.1%.

e M Count as the moisture nt.

e D Count as the densit

(To convert from kg/m? to E{ vigle the displayed value by 1000.)

oM
» Press VES @ the display will return to <READY>.

» Press @ if the nuclear gauge is not required for further use.

%\‘»
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Operating Instruction N211: Test Parameters (Soils) Humboldt 5001EZ

1 Start-up
» Press PWR and allow the nuclear gauge to complete the initialising routine.
*DATA
*SET UP
The following will be displayed: *ENGINEERING
*SETUP 2
and the following will be *SET MEASUREM
»  Press F2 . : *SET TRNCH CO
displayed: *SET TARGETS
2 Measurement units 6

F1 and the following will be
displayed:

»  Press F3 repeatedly until \gsb

MM
» Press MEML and the dis ill return to the main menu.

3 Count time b

»  Press

» Press

MEAS FAST/NORM/SLOW
§TD 4MINM1EMIN

Th g will be displayed: TYPE = ASPH/SOILTHIN
DEPTH= AUTO/MANUAL

»  Press F'1 repeatedly until “NORM” flashes.

4 Soil mode

»  Press F3 repeatedly until “SOIL” flashes.
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Operating Instruction N211: Test Parameters (Soils) Humboldt 5001EZ

5 Depth

»  Press F4 repeatedly until “AUTO” flashes.

MAIN ) . .
»  Press MEHRU and the display will return to the main menu.

6 Maximum dry density
MAXD =
>  Press rtﬂ[?x a-nd the following will be “INCREASE
displayed: *DECREASE

to increase or rease the displayed

»  Press F3 OR F4 value until %q red value (within

the range m? to 3000 kg/m3) is

(To convert from t/m?® to kg/m?3, multiply the maximum dry 1000.)
MAIN
»  Press MEMU and the display will return to tRg¢ main menu.

7 Material wet density bias \(b

There is no facility to set a material wet ®y bias using the keypad.

8 Material moisture bias @

*SET UP 2
, , *SET MEASURE MODES
> Press F2 e following will be *SET TRENCH COR.
ayed: *SET TARGETS

MAXD= XXXX  LWD = XXXX
and the following will be KVAL = X.XXX  5PG = X.XXX

» Pre , *INCREASE
0 4 displayed: *DECREASE

S

»  Press F2 repeatedly until the “KVAL” value flashes.

to increase or decrease the displayed
»  Press F3 orR | F4 value until the required K value is
obtained.

A maximum value of 0.20 (in increments of 0.10) and a minimum value of -0.10 (in increments of
0.01) may be set.
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Operating Instruction N211: Test Parameters (Soils) Humboldt 5001EZ

To disable the material moisture bias, set a value of “0.0”.

MAIM
»  Press MEHRU

»  Press | PVR

and the display will return to the main menu.

if the nuclear gauge is not required for further use.

QO
X
)
W
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Operating Instruction N212: Measurement (Soils) Humboldt 5001EZ

1 Start-up
»  Press PWR and allow the nuclear gauge to complete the initialising routine.
2 Measurement
TAKING MEASUREMENT
\ i i TIME REMAINING  X.XX
>  press | MEAS a.nd the following will be S
displayed: MC = X
DD = XXX
At the end of the counting period, the following will be | WD = XXXX. -
disol d: WPR = XXX AXD =XXXX
Isplayed: *NEXT EPTH = XXX

Record the following values as appropriate:
e DD as the dry density to the nearest 0.001 t/m?3. Q
e WD as the wet density to the nearest 0.0 rr0
e %PR as the relative compaction to the nequ€stU.1%.

e %M as the moisture content to th¢ nearest U.1%.

e M as the moisture content to t&z 0.001 t/m3.
To convert from kg/m? to t/m?, divide the dis@layed value by 1000.)

DC = XXX X Ds = XO0OLX
and the f will be MC = XX.X MS = XXN.X
»  Press F4 . VR = XXX wAY = XXX
displ *LAST MDEPTH= XXX

Record the followi @s as appropriate:
e DCa %sity count.
e M moisture count.
)
> P@ EMNU and the display will return to the main menu.

&ass IR if the nuclear gauge is not required for further use.
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

1 Set-up

oM
» Press VES and allow the nuclear gauge to complete the self-test routine.
2 Units

When <READY> is displayed:

»  Press MENU and the following is displayed:
>  Ppress DOWN rt?peatedly until the following is
displayed:
START Units: kg/m3
»  Press ENTER and the following is displayed: UP/DOWN or ENTER
P Press DOWN to set the desired unit. 0
oM
P Press YES and the displaywt to <READY>.
3 Count time 6
Cnt Time: X min
»  Press TIME @ following is displayed: UP/DOWN or ENTER
Cnt Timea: 1 min
P Press D to set the desired count time. UP/DOWN or ENTER
oM
> P@ VES and the display will return to <READY>.
4aepth
DEPTH: XX mm
»  Press DEPTH the following is displayed: UP/DOWN or ENTER
»  Press DOWN repeatedly until the required test depth is displayed.
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

5.1

5.2

6

>

Press

On
YES

and display will return to <READY>.

Soil mode and maximum dry density

Press

Press

uA
PR

START
ENTER

and the following is displayed:

and the following is displayed:

To retain the displayed value, go to 5.1.

To change the displayed value, go to 5.2.

Retain value

Press

OFF
NO

EMTER selects PR
DOWM selects MA

PR:
Change

TV

to retain the displayed value. QQ

The display will return to the <READY> screen. G

Change the value

Press

oM
YES

to changeithe cmed value of PR.

The following is displayeda @

For each digit:

PR O
UR/DOWN or ENTER

repeatedly until the required number is displayed.

to confirm each number.

% display will return to <READY>. Go to 6.

Material wet density bias

Press

Press

MENU

DOWN

and the following is displayed:

and the following is displayed:
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-RECALL -
UPRDOWN or ENTER

- OFFSET -
UR/DOWN or ENTER
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START Offset: Density
»  Press ENTER and the following is displayed: UFR/DOWN or ENTER

Density Offset OFF
Want to enable?

> START L
Press ENTER and the following is displayed: or
Density Offset O
Want to disable

To disable the material wet density bias, go to 6.1.
To enable the material wet density bias, go to 6.2. Q

6.1 Disable material wet density bias \
ON _ , %
» Press YES to disable the density offset. 0
or 00‘)
OFF . . -
» Press o to confirm that the density et’is to remain disabled.
The following will be displayed briefly: \ Density Offset Disabled

The display will return to <READY§to 7.
6.2 Enable material wet dg@s

ON ,
»  Press YES enable the density offset.
F , : . .
> PS O to confirm that the density offset is to remain enabled.
_ 3
%d the following will be displayed: Ll

To retain the displayed value, go to 6.2.1.
To change the displayed value, go to 6.2.2.
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

6.2.1

>

6.2.2 Change the value

>

>

>

>

7

>

>

>

9

>

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

Retain the value

Press

START
EMTER

Density Offset

and the following will be displayed: Enabled

The display will return to <READY>. Go to 7.

Press

Press

up

or

DOWN

For each digit:

Press

Press

Press

Press

Press

DOWN

START
ENTER

@

for a positive value.

for a negative value.

until the desired number is displayed. 0:1

O

to confirm each number.

) . . Density COffset
And the following will be displayed: \ Enabled
The display will return to <READYE
Material moisture bias @
b - - RECALL -
MEMNU e following is displayed: UP/DOWM or ENTER
- OFFSET -
&N and the following is displayed: UP/DOWM or ENTER
START o . Offset: Density
ENTER and the following is displayed: UR/DOWMN or ENTER
Offset: Moistu
DOWM and the following is displayed: il

UP/DOWN or ENTER
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

71

7.2

7.21

>

Press

START L _
ENTER and the following is displayed:

To disable the material moisture bias, go to 7.1.

To enable the material moisture bias, go to 7.2.

Disable the material moisture bias

Press

Press

oM

VES to disable the moisture offset.

or

OFF i ) )
o to confirm that the moisture offset i

O

The following will be displayed:

The display will return to <READY>. Go&

Enable the material moisture 6

Press

Press

ON _
VES toﬁ@he moisture offset.
or @

Moist Offset OFF
Want to enable?

or

Moist Offzet ON
Want to disable?

Q
>

ain disabled.

Moisture Offset
Disabled

to confirm that the moisture offset is to remain enabled.

T@‘;Lg will be displayed:

retain the displayed value, go to 7.2.1.

To change the displayed value, go to 7.2.2.

Retain the value

Press

START L
ENTER and the following is displayed:

The display will return to <READY>. Go to 8.
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K= X

UR/DOWN or ENTER

Moisture Offset
Enahbled
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7.2.2 Change the value

>

Press MENU and the following isgigolayety UP/DOWN or ENTER
- OFFSET -
Press DOWN and the ftgg%isplayed: UB/DOWN or ENTER
START @ Offcet Density
Press ENTER @ lowing is displayed: UP/DOWN or ENTER
Press Qpeatedly until the following is Ofiset: Trench
) displayed: UFDOWN or ENTER
Tren Offset OFF
Press and the following is displayed: Want to enable?
%0 or
Tren Cffset ON

>

Press

Press

For each

Press

Press

, ) ) %tur& Offset
And the following will be displayed: @ Enablad
The display will return to <READY>.

up

for a positive value.

or

DOWN

for a negative value.

digit:

DOWN

until the required number is displayed.

START
EMTER

to confirm each number. Q

Trench offset

O

- RECALL -

Want to disable?

Press

oM
YES

to disable the trench offset.

or
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OFF
»  Press o to confirm that the trench offset is to remain disabled.
_ , _ Trench Offset
The following will be displayed: Disabled

The display will return to <READY>.

QO
X
)
W
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Operating Instruction N218: Measurement (Soils) Instrotek Xplorer 3500

1 Set-up

oM _
» Press YES and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <READY> is displayed:

»  Press

At the end of the counting period:

> Press

START
ENTER and the following is displayed:

DOWN

repeatedly until the required values are dlé%

Record the following values as appropriate:

WD as the wet density to the nearest 0.001 tlr@
3

DD as the dry density to the nearest 0.0

% PR as the relative compaction to the neifrest 0.1%.

Moist as the moisture content (t/rj®) th the nearest 0.001 t/m?3.
% M as the moisture content Nt nearest 0.1%.

M Count as the moisture gount.

D Count as the density

(To convert from kg/m? to t/m he displayed value by 1000.)
O™
»  Press YES e display will return to <READY>.

»  Press

%\‘»

Nuclear Gauge

% If the nuclear gauge is not required for further use.

Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

1 Start up

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement units

When <READY> is displayed:

»  Press SETUP

»  Press 2

The following will be displayed:

»  Press 2

Metric Units

The following will be displayed: Kg/m?
ENABLED
The display will return to <SETUP>. \

3 Count time 6
»  Press SETUP t@

TIME: XX,
1-15sec
»  Press and the following is displayed: 2 -1 min
3 - 4 min
O
% N , , COUNT TIME
The following will be briefly displayed: 1 min

The display will return to <READY>.
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

4

>

59@

Soil mode

Press MODE

The following will be displayed:

Press 2

The following will be displayed briefly:

The display will return to <READY>.

Press OFFSET the following is displayed:

Press 1 \(L
The following will be displayed: 6

Material wet density bias :0

Density Offset
o kgl/m?
1. Enable 2. Disahle

@ 3. Change Offset

To disable th‘Q igll wet density bias, go to Step 5.1.
rial wet density bias, go to Step 5.2.

To enable@
To chQ" material wet density bias, go to Step 5.3.

aterial wet density bias

The following will be displayed briefly:

The display will return to <READY>. Go to 7.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

MODE: 3K

Select: 1- ASPHALT
2-50IL

Press # to Select

14

ED

-OFFSET-
1-Dens. -OFF-

2 - Moist -OFF-

3 - Trench -OFF-

Density Offset
DISABLED
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5.2

5.3

6

>

>

0 3000 4 00
5. New &. Disable

6.1

>

Enable material wet density bias

Press 1
. _ . Density Offset
The following will be displayed: ENABLED
Change material wet density bias
Density

3
Press 3 the following is displayed: Se
In R=

Use the numbered keys to enter the required value to the nearest 1 kg/
(To convert from t/m?* to kg/m?, multiply the material wet density bias @) .

ENTER
Press START 0
. . . . b Density Cifset
The following will be displayed briefly: EMNAELED
The display will return to <READY>. (» E
Material moisture bias \
-OFFSET--Select:
1-Dens. -OFF-
Press | OFFSET | the fol displayed: 2 -Moist  -OFF-
b 3-Trench -OFF-
Press 2 2

Maisture Offset
1. 00 20 00

The follow@ll be displayed:

Disable material moisture bias

Press 6

. ) . Muoisture Offset
The following will be displayed: DISAELED

The display will return to <READY>. Go to Step 8.
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6.2
>

6.3

>

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

Enable the material moisture bias

Press the number corresponding to any of the stored values.

Change a material moisture bias value

Press

For manual entry:

the following is displayed:

Press 1

the following is displayed:

Use the numbered k

eys to enter the average oven dry moisture content to t

Press START

the following is displayed:

Use the numbered keys to enter the average standard bloc

0.01%.

Press START

the following is displayed:

To save the displayed value: \

Press YES

the foIIowispIayed:

Press a numbered key ?1éor 4) to select a memory location in which to save the value.

The following {@splayed briefly:

If the v, t to be displayed:

@Q o

The display will return to <READY>.

For gauge derived:

Press 2

Select Offset Source
1. Manual Entry
2. Gauge Derived

the following is displayed:

Gauge Moisture %
0.00%
Press <ENTER=

e content to the nearest

K= s
Do you want to save
this value for later use ¥

Select Memory Cell
1. 2.
3. 4.

Fress & to Select

K xxx
EMAEBLED

True Moisture %
XK
Fress =ENTER=

Use the numbered keys to enter the true moisture content to the nearest 0.01%.
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

»  Press START the following is displayed:

Place the gauge on the measurement site and press any key.

At the completion of the counting period, the following will be
displayed:

To save the value:

»  Press YES

To enable the value without storing:

»  Press NO

7 Trench offset

» Press | oFrseT | the following is displayed: E

»  Press 3 the foIIowi@splayed:

To enable the trench oﬁsé
»  Press 1 Z

The fg @displayed:
%lee the trench offset:

»  Press 2

The following is displayed:

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

Flace gauge on soil,
Lower rod and

Fress any key

[
Save This Value for
Later Use 7

\
S
S

Q

-OFFSET-
1-Dens. -OFF-
2 - Moist. -0OFF-
3-Trench -OFF-

Trench Offset
M0 D:0
1. Enable 2. Disable
3. Change Offzet

Trench Offset
EMAELED

Trench Offset
DISAEBLED
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

To change the trench offset:

»  Press 3
Place éauge in
o trench on Std.
The following is displayed: Elock in SAFE Pos.
Press =5TART=

At the end of the counting period, the display will return to <READY>.

Press START (ﬂ

»  Turnthe power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N220: Measurement (Soils) Troxler 3440P

1 Start up

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement

When <READY> is displayed:

ENTER Depth: X2 mm
»  Press START the following is displayed: PRI XXXX ka/

In the manual depth mode, the gauge will prompt for the source rod depth. Iff aulo
the gauge software reads the depth strip on the source rod to determine the de

%%
At the end of the counting period, the following will be kgfm?'a
. . = legdm
displayed: % M= XX

Record the following values as appropriate: Q
e % PR as the relative compaction to the n %.
e DD as the dry density to the nearest 0.001 tfm?®.

e WD as the wet density to the neargst (.001 t/m>.
e M as the moisture content (t/ thfnearest 0.001 t/m3.

e % M as the moisture contynt (%) to the nearest 0.1%.
(To convert from kg/m? to t/m?3, div @ ¢ displayed value by 1000.)

»  Press ESC bg

» Press

> PressQ *
0 . . . DC = oo
% following will be displayed: MC = 52

Record the following values as appropriate:

e DC as the density count.
e MC as the moisture count.

EsSC

» Press and the display will return to <READY>.

P Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

1 Start up

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement units

When <READY> is displayed:

»  Press SETUF

»  Press 2

The following will be displayed:

»  Press 2

Metric Units

The following will be displayed briefly: Kgim?
ENABLED
The display will return to <SETUP>. \

3 Count time 6
»  Press SETUP bg

TIME: XX
K 1-15sec

»  Press and the following is displayed: 2 -1 min
J-4min
QQ 2
) ) ) ) COUNT TIME
The following will be displayed briefly: 1 min

The display will return to <READY>.
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

4

>

Soil mode

Press MODE

The following will be displayed:

Press 2

The following will be displayed briefly:

The display will return to <READY>.

Material wet density bias

Press OFFSET the following is displayedv
Press 1 \

The following will be displayed; 6

Density Offset
X kg/m?
@ 1. Enable 2. Disable
% 3. Change Offzet
t

To disable t & | wet density bias, go to Step 5.1.
To enable terial wet density bias, go to Step 5.2.

To ch&g e material wet density bias, go to Step 5.3.

isévle‘material wet density bias

Press 2

The following will be displayed briefly:

The display will return to <READY>. Go to 7.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

MODE: 3K

Select: 1- ASPHALT
2-50IL

Press # to Select

14

LED

2
St

-OFFSET-

0 1-Dens. -OFF-

2 - Moist -OFF-
3 - Trench -OFF-

Density Offset
DISAELED
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

5.2 Enable material wet density bias

» Press 1

. . . Density Offset
The following will be displayed: ENABLED
5.3 Change material wet density bias
Density
3 W
»  Press the following is displayed: Se )
In R=
> Use the numbered keys to enter the required value to the nearest 1 kg/&
(To convert from t/m?® to kg/m?3, multiply the material wet density bias@ )
ENTER
»  Press START 0
. . . . : > Density Offset
The following will be displayed briefly: 0 ENAELED
The display will return to <READY>. E
6 Material moisture bias \(»
-OFFSET--Select:

» Press | OFFSET | the fol displayed:

1-Dens. -OFF-
2 - Moist. -OFF-
3-Trench -OFF-

»  Press

The foIIow@ e displayed:
Moisture Offset

1. o 2 00

WO 4 00

3
% 5. MNew & Disable
6.1 Disable material moisture bias
> Press ]

The following will be displayed:

Moisture Offset
DISAEBLED

The display will return to <READY>. Go to Step 8.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

6.2
>

6.3

Enable the material moisture bias

Press the number corresponding to any the stored values.

Change a material moisture bias value

Press

For manual entry:

Press

Press

0.01%.

For gauge derived:

Press

Use the numbered keys to enter t

Press

the following is displayed:

the following is displayed:

the following is displayed:

Use the numbered keys to enter the average standard block&
the following igfdi Iayeg.

tru%ture content to the nearest 0.01%.

Select Offset Source
1. Manual Entry
2. Gauge Derived

0.00%

@ Press <ENTER=

content to the nearest

True Maoisture %%
¥
Fress =<EMTER=

Flace gauge on soil,
Lower rod and

Press any key

Place the gauge on t

At the completi

displayed:

Tos

.@\}

To enable the value without storing:

>

Press

YES

NG

t@o ing is displayed:

rement site and press any key.

counting period, the following will be

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

[ X
Save This Value for
Later Use 7
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

7 Trench offset

-OFFSET-
L 1-Dens. -OFF-
»  Press OFFSET the following is displayed: 2 - Moist  -OFF-

3-Trench -OFF-

Trench Offset
M0 D:0
1. Enable 2. Disable
3. Change O

»  Press 3 the following is displayed:

To enable the trench offset:

»  Press 1 Q

. ench Offset
The following is displayed: ENABLED

To disable the trench offset:

»  Press 2 0
Trench Offset

The following is displayed: \ DISABLED

To change the trench offset: 6

»  Press 3 t @
@ Flace (-Bauge in
trench on Std.

The following ispc ed: Elock in SAFE Pos.
Press <START=

TER

>P6m

Afithe end of the counting period, the display will return to <READY>.

P Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N222: Measurement (Soils) Troxler 3430P

1 Start up

P Turn the power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement
When <READY> is displayed:

»  Press START the following is displayed:

In the manual depth mode, the gauge will prompt for the source rod depth. |
the gauge software reads the depth strip on the source rod to determine the*dejt

At the end of the counting period, the following will be displayed: XX kgim?

Record the following values as appropriate: JQ

¢ % PR as the relative compaction to the Yo.
e DD as the dry density to the nearest 0.001 3,
e WD as the wet density to the neargst ).001 t/m?.
e M as the moisture content (t/N earest 0.001 t/m?.
e % M as the moisture conéent (%) t&’the nearest 0.1%.
(To convert from kg/m? to t/m?3, di ®~ displayed value by 1000.)

»  Press ESC b@

»  Press RE

»  Press

Q ) . ] DC = 00
%e llowing will be displayed: MC = xx

Record the following values as appropriate:

e DC as the density count.
e MC as the moisture count.

ESC

»  Press and the display will return to <READY>.

P Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N225: Test Parameters (Soils) CPN MC1 and MC3 Elite

1 Set-up

M
»  Press VES
2 Units
»  Press MENU
»  Press DOWN
»  Press 12

the menu screen.

and allow the nuclear gauge to complete the self-test routine.

the first screen will be:
the following is displayed:

(button 1, then 2)

O

> After selecting the unitofmeasurementw e returns to

»  Press

3

O

Count tim 6

TIME

O

ESC @@ the ready screen

and the following is displayed:

P%@ss UP and DOWN to set the desired count time.

»  Press

YES

returns to the ready screen

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

1. Recall
2. Set depth

# ESC exit

1. PCF

2. kg/m?

3. GCC

Select#, ESC exit

11. Auto scroll

12. Set units
UP/DOWN for next
Select#, ESC exit

GAUGE READY
COUNT TIME: # min
Depth: ##¢  Offset: N
=date= <=time=

Cnt Time: #F min.
UP/DOWN TO CHANGE
YES to Accept

ESC to Exit

GAUGE READY
COUNT TIME: # min
Depth: &  Offset: N
=date= =time=
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Operating Instruction N225: Test Parameters (Soils) CPN MC1 and MC3 Elite

4 Depth

The Elite gauge is equipped with an automatic non-magnetic depth indicator. The depth is
automatically read as you lower the source into the measure position and the appropriate constants
are selected to calculate the density.

The gauge can be placed into manual depth mode by disabling the Automatic depth mode from the

MENU functions.

5 Soil mode and maximum dry density
WA 1. Proctor
LIk
»  Press PR and the following is displayed: 2. Max. Dens
Select #, E!
eV y
»  Press 1 for Proctor. p g\,rES or NO
it
Enter value for
Proctor: ##8 PCF
»  Press YES ENTER to accept
ESC to Exit

Use the number buttons to change the value. Onc

return to ready screen.

6 Offset

ou hage entered the PR value, the gauge will

There are three offset options for gauge@ity, moisture, and trench.

To use the offset mode:

»  Press ME”U_bb

»  Press

»  Scrol DOWN to select the offset you want to enable.

ﬁr a negative number, use the DOWN button; for a positive number, use the UP

en an offset is enabled, a Y on the gauge ready screen will appear next to the offset.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N226: Measurement (Soils) CPN MC1 and MC3 Elite

1 Set-up

oM .
»  Press VES and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When the ready screen is displayed:

Depth: XX
START
»  Press = and the following is displayed. Q
ENTER Time: ec

XN
K2

D Count: #+
| 2 MCR: ## DCR: &5

Press UP/DOWN 0

WD: #88 kg/m?
DoMA: fk
| 2 %BVOIDS: ikt

Press UP/DOWN \

Moist: #55 kg/m?

> DD: #E lg/m3
% Mois: ## %P -#@
Press URP/DOWMN

At the end of the counting period, the gauge will display:

Record the following :
e WDas density to the nearest 0.001 t/m3.
e D ﬁ dry density to the nearest 0.001 t/m?.
. s the relative compaction to the nearest 0.1%.
0 ist as the moisture content (t/m?) to the nearest 0.001 t/m?>.

% % Moist as the moisture content (%) to the nearest 0.1%.

e M Count as the moisture count.

e D Count as the density count.

(To convert from kg/m? to t/m?, divide the displayed value by 1000.)

on
P Press YES and the display will return to the ready screen.
> OFF . ) .
Press To if the nuclear gauge is not required for further use.
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Operating Instruction N229: Test Parameter (Soils) Instrotek Xplorer 2 3500

1 Set up

YES
> Press ON and allow the nuclear gauge to complete the self-test routine.
2 Units

When <GAUGE READY> is displayed:

»  Press an.d the following
is displayed:

repeatedly./ un.til 12 Standard Mode
> Press M :;:p‘]‘;'}'/‘;‘g:”g UP/DOWN for Next
\ Select#, ESC Exit

O o
b@the following 2. kg"ma

displayed: 3. GCC
%) Select #, ESC Exit

%) 1. Set Units

and the following 12. Standard Mode

> F@Q 2 is displayed UP/DOWN for Next
6 Select#, ESC Exit

»  Press ESC and the display will return to <GAUGE READY>.

» Press 11
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Operating Instruction N229: Test Parameter (Soils) Instrotek Xplorer 2 3500

3 Count time

Count Time: X min

b bross owing s UP/DOWN to Change
displayed: YES to Accept
ESC to Exit
to set the
»  Press DOWN desired count

time, 1 minute.

YES

»  Press ON and the display will return to T@E READY>.

4  Depth Y\
The Xplorer 2 gauge is designed and equipped wj aut@matic non-contact depth indicator. The

n
depth is automatically sensed as you lower th s%d into a measurement position and the
appropriate calibration constants are selected%l ation of density.

5 Soil mode and maximum d@nsity

and the 1. Proctor
»  Press following is 2. MAX DENS
displayed: Select #. ESC Exit

Q PR: XXXX kg/m3
Q and the Change Value?

6 1 L?!;g‘;sd‘:s Press YES or NO
ESC to Exit

To retain the displayed value, go to 5.1.
To change the displayed value, go to 5.2.
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Operating Instruction N229: Test Parameter (Soils) Instrotek Xplorer 2 3500

5.1 Retain value

»  Press ESC to retain the displayed value.

The display will return to <GAUGE READY>. Go to 6.
5.2 Change the value

Enter Value for
> YES andthe Proctor:
Press ON following is ENTER to

displayed:

»  Press

The display will return to <GAUGE RE&QL

6 Material wet density bias t
1. Recall

and the 2. Offset

following i

Gsotayedt: UP/DOWN for Next
Select # ESC Exit

»  Press

Q 1. Density
; and the 2. Moisture

2 following i
% d?sgg;fdl;s 3. Trench
Select #, ESC Exit
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Operating Instruction N229: Test Parameter (Soils) Instrotek Xplorer 2 3500

and the Density Offset OFF
»  Press 1 following is Want to Enable?
displayed: Press YES or NO

To disable the material wet density bias, go to 6.1.
To enable the material wet density bias, go to 6.2.

6.1 Disable material wet density bias (iL

> P NO to disable the density offset
ress o disable the density offset.
OFF (l/
YES
> Press ON to confirm that the de% to remain disabled.

Density Offset Disabled

The following will be displayed:

The display will return té@E READY>.

6.2 Enable material

N

NO
OFF

density bias

to enable the density offset.

»  Press to confirm that the density offset is to remain enabled.

Nuclear Gauge Testing Manual, Transport and Main Roads, May 2022
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Operating Instruction N229: Test Parameter (Soils) Instrotek Xplorer 2 3500

Enter Density
The following will be displayed: Oﬁset: XXX kglm3
' ENTER to Accept
ESC to Exit

To retain the displayed value, go to 6.2.1.
To change the displayed value, go to 6.2.2.
6.2.1 Retain the value

and the following

> P
ress will be displayed:

The display will return to <GAUGE READY>.
6.2.2 Change the value

and the folldwi

briefly:

The display will return to I@READY>.

7 Material moistur;

1. Recall
and the following 2. Offset

Select #, ESC Exit

1. Density

and the following 2. Moisture

is displayed: 3. Trench
Select #, ESC Exit

»  Press 2

Nuclear Gauge Testing Manual, Transport and Main Roads, May 2022

will be dijplaye Density Offset Enabled

is displayed: UP/DOWN for Next
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Operating Instruction N229: Test Parameter (Soils) Instrotek Xplorer 2 3500

Moist (K) Offset OFF

> Press 1 and the following Want to Enable?
is displayed:
Press YES or NO

To disable the material moisture bias, go to 7.1.
To enable the material moisture bias, go to 7.2.

71 Disable the material moisture bias (iL

> P N to disable th ist ffset
ress O disanle the moisture oriset.
OFF \fL
- 0%

YES _

»  Press ON to confirm that the moistur i¥) to remain disabled.

Moisture Offset Disabled

The following will be displayed:

O

The display will return to gE READY>. Go to 8.
7.2 Enable the materifil »

aisture bias

»  Press to enable the moisture offset.
%\\} -
NO . | . .
»  Press OFF to confirm that the moisture offset is to remain enabled.

Nuclear Gauge Testing Manual, Transport and Main Roads, May 2022
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Operating Instruction N229: Test Parameter (Soils) Instrotek Xplorer 2 3500

Enter Moist (K)
Offset: XXX
ENTER to Accept
ESC to Exit

The following will be displayed:

To disable the displayed value, go to 7.2.1.
To change the displayed value, go to 7.2.2.
7.21 Retain the value

and the following
is displayed:

\J
The display will return to <GAUGE READY>. Go to 8.
7.2.2 Change the value 0

P Use the numbered keys to enter the required value enearest 0.01%.

and the N(L

wilae displayed Moisture Offset Enabled

» Press

» Press
bri

The display will retur@ UGE READY>.

8 Trench off

1. Recall

GSQ and the following 2. Offset

Q s displayed: UP/DOWN for Next
Select #, ESC Exit

Density
> Press ) and the following 2. Moisture
is displayed: 3. Trench

Select #, ESC Exit
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Operating Instruction N229: Test Parameter (Soils) Instrotek Xplorer 2 3500

Trench Offset OFF

> Press 3 and the following Want to Enable?
is displayed:
Press YES or NO

To disable the trench offset, go to 8.1.

To enable the trench offset, go to 8.2.

8.1 Disable trench offset (iL

> P N to disable the trench offset b
ress O disanle the trencn oflisetl.

OFF (l/

YES
to confirm that the trench

remain disabled.

»  Press ON

The following will be displayed: \(L Density Offset Disabled

The display will return to READY>.
8.2 Enable trench offgets

»  Press to enable the trench offset.
@\\} -
NO _ , _
»  Press OFF to confirm that the trench offset is to remain enabled.

Nuclear Gauge Testing Manual, Transport and Main Roads, May 2022
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Operating Instruction N229: Test Parameter (Soils) Instrotek Xplorer 2 3500

Enter Trench
Offset: XXX kg/m3
ENTER to Accept

ESC to Exit

The following will be displayed:

To disable the displayed value, go to 8.2.1.
To change the displayed value, go to 8.2.2.
8.2.1 Retain the value

and the following

> P
ress is displayed:

The display will return to <GAUGE READY>.
8.2.2 Change the value

and the i

wilae displayed Density Offset Enabled

» Press
bri

%,

The display will retur@ GE READY>.
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Operating Instruction N230: Measurement (Soils) Instrotek Xplorer 2 3500

1 Set up

YES
> Press ON and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <GAUGE READY?> is displayed:

» Press

At the end of the counting period:

»  Press

and the following
is displayed:

DOWN repeatedly tﬂﬁre ired values are displayed.

Record the following values as a oprlate
e WD as the wet density t earest 0.001 t/m?.

Toc

Gj\‘»

» Press

DD as the dry d si@\e nearest 0.001 t/m3.

% PR as the rel paction to the nearest 0.1%.

Moist as the content (t/m?) to the nearest 0.001 t/m?3.
% MOIS oisture content (%) to the nearest 0.1%.

M Co& e moisture count.
t'as the density count.

kg/m3 to t/m?3, divide the displayed value by 1000).

and the display will return to <GAUGE READY>.

NO

if the nuclear gauge is not required for further use.
OFF
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

1 Set-up
»  Press ON and allow the nuclear gauge to complete the self-test routine.
2 Units
When <READY> is displayed:
SHIFT (L
»  Press
X
SPECIAL
»  Press and the following is displayed: 1 - STAT TEST
g - DRIFT TEST
YES — Next menu
b Pross YES repeatedly until the following is 9-SET UNITS
EXIT displayed: Hl=EeD [FTE
11 - COMM PROTOCOL
UNITS in 23
SPECIAL
Press 1 - PCF
> Press ; and the foIIode played: 2 - METRIC
e EMTER — Mo change
DEPTH @
»  Press 3 6 ollowing is displayed: UNITS IN METRIC

%,

The display will retus to ADY>.

3 Cou @

Q TIME: XX
TIME 1-15sec
and the following is displayed: 2 — 1 min
3 — 4 min
DEPTH -COUNT TIME-
»  Press . and the following is displayed: 1 min

The display will return to <READY>.
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

4 Asphalt mode

»  Press
»  Press
»  Press
»  Press
»  Press

SHIFT
X

MODE

DEFTH

COUNT

YES
EXIT

or

NOV/CE
CiCE

and the following is displayed:
and the following is displayed:

and the following is displayed:

and the following is displi:ed.

and the foIIowmdisplayed:

The display will return to <RE

»  Press

»  Press

DEPTH

and the following is displayed:

and the following is displayed:

and the following is displayed:

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

% voids also?
N
O

MODE: 2000
Select 1 - 350IL
2 — ASPHALT
(CE to exit)

ASPHALT:
Select: IV
2— 100

%—IHLT: % MA

u want to enable %

ASPHALT: % MA
% VOIDS

ASPHALT: % MA

MODE: XX
Select: 1 - S0IL
2 — ASPHALT
(CE to exit)

ASPHALT: 200X
Select: 1-9% MA
2 —100% - % MA

ASPHALT: 100% MA

voids?

Do you want to enable %
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

ASPHALT: 100% MA
% VOIDS

YES
»  Press and the following is displayed:
EXIT
or
NOICE L
CicE and the following is displayed:

ASPHALT: 100% MA

The display will return to <READY>.

5 Maximum density
FROCTORS

»  Press MARSHALL and the following is displayed:
+

To retain value, go to 5.1.
To change value, go to 5.2.
5.1 Retain the value 0@
NO/CE , ,
»  Press CICE | to retain the displayed v A.

The display will return to <READY>. Go to

5.2 Change the value

Select:
1-MA
2-FR
3 —Voidless

YES
»  Press to e displayed value of MA.
EXIT E
And the following il splayed:

COUNT

> P@ ] and the following is displayed:

Select source of
Marshall value:

1 — Stored Value
2 — MNew Value

o enter a new value, go to 5.3.
To select a stored value, go to 5.4

53 Enter a new value

DEPTH
»  Press and the following is displayed:

Marshall:
00K kegd/m®
Press ENTER
when completed

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

5.4

Use the numbered keys to enter the required value to the nearest 1 kg/m3.

Press

STARTV
ENTER

and the following is displayed:

If the value is not to be saved:

Press

NCOICE
CiCE

MA = X000 kg/m?
Do you want to save this
value for later use?

and the display will return to <READY>. Go to 6.

To save the displayed value:

Press

Press the numbered key (1, 2, 3 or 4) to select a memory cell inqhi

YES
EXIT

and the following is displayed:

And the following will be displayed:

The display will return to <READY>. Go to

Select a stored value

Press

COUNTS

1

Press the numb

o

aE t@owing is displayed:

O

1, 2, 3 or 4) to select the required value:

g will be displayed:

%Qplay will return to <READY>.

6

>

Voidless density

Press

FROCTORS
MARSHALL

+

and the following is displayed:
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to store the value.

Marshall
XK kg/m3
EMAELED!
stored in cell X

Select desired
Marshall:
1 XH2KX
F XK XK

Marshall
HHH kg/m?
EMAEBLED!
stored in cell X

MA = XXX kg/m?
PR = X0

WD = XK

Want to change?
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

SELECT:
YES 1-—MA
»  Press EXIT and the following is displayed: 2 _FPR
3-VOIDLESS
Voidless Density
CALC NN legim?
»  Press and the following is displayed: Press enter when
3 complete
»  Use the numbered keys to enter the required value to the nearest 1 kg/m?. i ' V4
START! (L
»  Press ENTER
And the display will return to <READY>. %\
7 Material wet density bias 0
Q -OFFSET- Select:
OFFSET 1—Dens. —ZZ7-
»  Press and the following is displ 2 — Moist —ZZ2Z-
MR 3 —Trench —Z22-
COUNTS
»  Press ;
The following will be displaye 6
Density Offzet Density Offset
DISABR ENABLED
Do you or Do you want to
E . DISABLE?
To disable erial wet density bias, goto 7.1.
Toen aterial wet density bias, goto 7.2
71 @ material wet density bias
to confirm that the
% NG/CE . . YES to disable the density
»  Press density offset is to or offset
GiCE remain disabled. EXIT .
. . . . Density Offzet
And the following will be displayed briefly: DISABLED

The display will return to <READY>.
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

7.2 Enable material wet density bias

YES
»  Press

EXIT

to enable the density
offset.

The following will be displayed:

To retain the value, go to 7.2.1.

To change the value, go to 7.2.2.

7.2.1 Retain the value

NOICE
»  Press CICE

NCOICE

to confirm that the
density offset is to
remain enabled.

-Wet Density-
Ofizet

K kgl
YWant to change

Q

to retain the displayed value of Wet Density, C%

The following will be displayed briefly:

The display will return to <READY>.

7.2.2 Change the value

YES
EXIT

»  Press

»  Press

START/
ENTER

N

and t@@g is displayed:

The following will be displayed:

The display will return to <READY>.

and the following
2 is displayed:
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Density Offset
EMNAEBLED!

)

WD Offset

Press enter when
completed

Density Offset
EMAELED!
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Operating Instruction N302: Measurement (Asphalt) Troxler 3440

1 Set-up
» Press ON and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <READY> is displayed:

START/

ENTER
»  Press

The following will be displayed:

Depth: 0 mm
MA: XK kg/m?®
Time: XX sec. or

(asphalt density bias labelled)

At the end of the counting period, the following will by displayed:

% MA = XXX % % MA = 20X %
WD =X kg/m? WD =XXXX ko/m?®
I =K WM=XX or (WD Offzet)
U VOIDS = XXX % ENTER — More Info
(asphalt density biaSdi ) (asphalt density bias enabled)
If more information is

»  Press

M= %M =XX

%@ow ng will be displayed: ST =

Record WD as the wet density.

SHIET COUNTS

»  Press ]
X

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 10f2



Operating Instruction N302: Measurement (Asphalt) Troxler 3440

Dens ct. = X000
_ _ , Moist ct. = XX
And following will be displayed: SHIET/RECALL to
see Readings
Record Dens Ct as the density count.
NOICE
»  Press and the display will return to <READY>.
CICE
»  Press OFF if the nuclear gauge is not required for further use. :

S
)
?\
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

1 Set-up

OM
»  Press VES and allow the nuclear gauge to complete the self-test routine.
2 Units

When <READY> is displayed:

» Press | SPECIAL | and the following is displayed:
> Press w rt?peatedly until the following is
displayed:
»  Press % and the following is displayed: Q (”_ Erﬂé-r[ﬁ-ém
»  Press * to set the desired unit. 0

oM

»  Press VES and the display@o <READY>.

3 Count time 6
@ TIME: X min
»  Press TIME following is displayed: (tL or ENTER)

»  Press to set the desired count time.
M
> PS YES and the display will return to <READY>.
4%epth
Depth: XX mm
»  Press DEFTH and the following is displayed: {Tfill;r change)
»  Press * repeatedly until the required test depth is displayed.
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

»  Press % and the display will return to <READY>.

5 Asphalt mode and maximum density

»  Press % and the following is displayed: cfﬁ,ﬂﬁj&tg
»  Press * until “MA” is displayed. cwﬁm (L

To retain the displayed value, go to 5.1.

To change the displayed value, go to 5.2 (L

5.1 Retain the value

OFF

»  Press o to retain the displayed value. :0

The display will return to <READY>. Go to 6.

5.2 Change the value
on
» Press YES to change the d&(yh: of MA

. . . ILAL 000K
The following will be dlsplayed'gb (Tl or ENTER)

For each digit:

»  Press ?Fepeatedly until the required number is displayed.
» Press to confirm each number.

%‘F@Ia will return to <READY>.

6 Asphalt density bias
- RECALL -
» Press | SFECIAL |  and the following is displayed: (t1 or ENTER)
repeatedly until the following is - OFFSET -
»  Press * displayed: (T4 or ENTER)
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

START o
»  Press ENTER and the following is displayed:

START
»  Press ENTER

The following will be displayed:

Ofizet: Density
(Tl or enter)

Dens. Offset OFF
Want to enable? or

Dens. Offset OM

To disable the asphalt density, go to 6.1
To enable the asphalt density bias, go to 6.2.

6.1 Disable asphalt density bias

to confirm that

OFF the density
> o
Press NO offset is to or YES

remain disabled

The following will be displayed briefly: 0

The display will return to <READY>. Go to 7.

6.2 Enable asphalt density bias \(L
> Press OonN to disable o OFF
YES densitiz MNO

And the following WI| isPlayed:

To retain the t@]o t06.2.1.

To chang play, go to 6.2.2.

e value

The following will be displayed:

The display will return to <READY>. Go to 7.
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Want to disable? (L
@ e density offset.

Dens Offset OFF

to confirm that the density offset
is to remain disabled.

D Off = XXXX kg/m °
(1 or ENTER)

Dens. Offset ON
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

6.2.2 Change the value

to enter a positive
posttiv * to enter a negative asphalt
»  Press ¢ asphalt density or _—
. density bias.
bias
For each digit:
»  Press * until the required number is displayed.

> pross | 5T | o o cach numb ‘],
ress TNTER o confirm each number.
The following will be displayed briefly: % ON
The display will return to <READY>. \
7 Asphalt voidless density

- RECALL -
»  Press SPECIAL and the following is displayed: 0@ (14 or ENTER)

w , , , - WVOIDLESS DENS -
»  Press repeatedly until the fgllqwing [ displayed: {1l or ENTER)

START , N VD = XXXX
»  Press EMNTER and the follgwing is displayed: (t4 or enter)

For each digit: @
»  Press Nl' ur@required number is displayed.
ST

»  Press to confirm each number.

The | return to <READY>.
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Operating Instruction N304: Measurement (Asphalt) Troxler 3430

1 Set-up

ON _
» Press YES and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <READY> is displayed:

START
» Press ENTER and the following is displayed:

At the end of the counting period:

» Press * repeatedly until the required values are @%
Record the following values as appropriate: Q
e WD as the wet density to the nearest 0.001 ’[/VTQ

e D as the density count.
To convert from kg/m? to t/m?, divide the displayed vage by 1000.)

ON ,
» Press YES and the d|splayNt n to <READY>.
OFF ) . )
»  Press O if e@ar gauge is not required for further use.
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Operating Instruction N307: Test Parameters Troxler 4640B

1 Start-up
»  Press ON and allow the nuclear gauge to complete the self-test routine.
2 Measurement units
SPECIAL FUNCTIO
SPECIAL : : YES - next men
the foll I
> Press SHIFT - a.nd e following will be 1 - Surface Voi
“ displayed:
»  Press 7 and the following will be displayed:
— ensity in kg/m?
OFFSET Select: 1 - kg/m?®
»  Press 2 and the following will be displayed: 2 -glem?
Enter - no change
— UNITS - METRIC
QFFSET Density in gicm?®
»  Press 5 and the following Nd ayed:

(Units of g/cm? are equivalent to t@

The display will return to <RE
-Count Time-

3 Count time @
X min.

»  Press and the following will be displayed: Do you want
to change?

Sel 1- 0.5 min.

Q f 2-1 min.
YES and the following will be displayed: 3- 2 min.

EXIT 4- 3 min.

p—— -Count Time-
OFFSET 1 minutes!
»  Press 2 and the following will be displayed:

The display will return to <READY>.
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Operating Instruction N307: Test Parameters Troxler 4640B

4

Pq I&S} I?rg

>

>

Layer thickness

THICK
MR

Press

Layer Thickness:
XX om.

and the following will be displayed: Input and
Fress ENTER

Use the numbered keys to enter the layer thickness to the nearest 0.1 cm.

(The minimum value that can be set is 2.54 cm).

STARTY
Press EMTER

Layer Thicknesg’
HEKcC
and the following will be displayed briefly:

The display will return to <READY>.

Marshall and maximum (voidless) density

has
Press  LoipLess

COX200 glom®
D: X¥¥X  alcm?
Do you want
to change?

and the following will be displayed:

If MA and VD values of “0.000 g/cm*®” are displaye

Press | MO/CE

CICE

If values other than “0.000 glcm”@splayed:

Press | 'ES
EXIT
REC
Press

RECALL

1]

Press

START/
Press ENTER

N

MARSHALL
HHHK giem?
and lowing will be displayed: Input and

@ Press ENTER

VOIDLESS DENSITY
XXXX glem?

and the following will be displayed: Input and

Fress ENTER

and the display will return to <READY>.
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Operating Instruction N307: Test Parameters Troxler 4640B

6 Asphalt density bias

»  Press

SHIFT

bt

OFFSET
2

The following will be
displayed:

Offset: DISABLED
% glom?®

1 - Enable/Change
2 - Dizable

To disable the asphalt density bias, go to Step 6.1.

To enable the asphalt density bias, go to Step 6.2.

6.1 Disable asphalt density bias

»  Press

The display will return to <READY>.

6.2 Enable asphalt density bias

»  Press

OFFSET
—

2

SPOCAL.

and the following will be displayed briefly:

and the following will (ﬁay

To retain the displayed value, go t3Step 6.2.1.
To change the displayed value, g¢ @ ep 6.2.2.

6.2.1 Retain the value

»  Press

and the following will be displayed:

To enter a new value, go to Step 6.2.2.1.

To select a stored value, go to Step 6.2.2.2.
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or

O

Offset: ENABLED
X glcm®

1 - Enable/Change
2 - Dizable

AV

Offsel” DI EDI

X

Offset: EMAELED
X glcm®

Want to change
offset value?

Select source
of Offset

1 - keyhoard

2 - stored value
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Operating Instruction N307: Test Parameters Troxler 4640B

6.2.2.1 Enter a new value

Offset value:
SP. CAL. — glem?
»  Press 1 and the following will be displayed: Select 1=+
2=-
SP.CAL. o OFFZET
to enter a positive S . .
»  Press 1 . or 2 to enter a negative bias.
bias.
Offset value:
x -—- gicm?®
The following will be displayed: Input and
press E

»  Use the numbered keys to enter the asphalt density bias to the nearest 0.0

START/ o _ cm?
»  Press EMTER and the following will be displayed: u want to
= ve this value?

Note: It is not necessary to save the displayed value togn %

If the value is not to be saved:

ICE

To save the displayed value: 6
Enter permanent
YES Memaory location
»  Press and ing will be displayed: o save Offset:

» Press |MNOCE| andthe displaywilwn READY>.

EXIT 1-12)? --

»  Use the numb s to enter the memory location.

Note: Rec@ emory location and bias to facilitate subsequent retrieval of saved values.

Offset. ENABLED
TART/ X XX glem?
> SS NTER and the following will be displayed briefly: Saved in memory
% = location X
The display will return to <READY>.
6.2.2.2 Select a stored value
Offset: #X -
OFF3ET XX glcm?
»  Press 7 and the following will be displayed: 1—1to select
2 —for next
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Operating Instruction N307: Test Parameters Troxler 4640B

OFFSET

»  Press 7 repeatedly until the required memory location and value is displayed.
SP.CaL. W ﬂ[:ﬂ"la'

»  Press 1 and the following will be displayed briefly:

The display will return to <READY>.

»  Press OFF if the nuclear gauge is not required for further use.

QO
X
)
W
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Operating Instruction N308: Measurement (Asphalt) Troxler 4640B

1 Start-up
»  Press ON and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <READY> is displayed:

START/
» Press ENTER Q(L
3

MWA;
Thi

MA: XX glem®
Thick: X3 cm

The following will be Avg: - XX or
displayed: Time: XX secs

XX kA cm
Offset
SECs.

(asphalt density bias disabled) alt density bias enabled)

Dens: HOO kg/m?
HaMA: O X

At the end of the counting period, the following will 0 J00-%MAC Y00 XX

displayed: LVOID: X XX%
Record Dens as the wet density to the 'ir(e%m t/ms3.
— Dens: 004X kgim?
T a following will be SeMA: XX KX
> Press | SHIFT 5 $ oning W %VOID: X.XX%
. @ ed: Cnis OO0 XXX

Record Cnts as the d@émt values for System 1 and System 2.

NO/CE L Bnd the display will return to <READY>.

if the nuclear gauge is not required for further use.
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Operating Instruction N310: Measurement (Asphalt) CPN MC3

1 Measurement

»  Press START

At the end of the counting period, the following will be displayed:

R HH XX A
DaxX ETOX XX TOXXX
qce wet hZo dry

Cn R HOHK A
Pr AN XX XA
% K N
Md o
Bi HX XX

Record Dn wet as the wet density to the nearest 0.001 t/m>. &

Pre-March 1988 Nuclear Gauge: 0
»  Press STEP H simultaneously. 0
AT

Record Ct wet as the density count.

STEP

»  Press ] simultN to return to the density display.
AD

Post-March 1988 Nuclear Gau 6.6

»  Press STEP

simultaneously.

»  Press ST

> P@ ENTER repeatedly until “Counts” is displayed.

P%ess CLEAR

Record CT wet as the density count.

»  Press STER simultaneously to return to the density display.
AC
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Operating Instruction N310: Measurement (Asphalt) CPN MC3

»  Press STEP
»  Press ENTER repeatedly until “Density” is displayed.
»  Press |CLEAR

QO
X
)
W
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Operating Instruction N313: Test Parameters (Asphalt) Humboldt 5001EZ

1 Start-up
»  Press PWR | and allow the nuclear gauge to complete the initialising routine.
*DATA OO
*SETUP 20000
The following will be displayed: *ENGINEERING
DEPTE=5
— *SETUP 2
and the following will be “SET MEASUREM @
» pPress |F2 | ° rowing *SET TRNCH CO
displayed: *SET TARGETS

2 Measurement units 6

E
PCF/SI

F_1 and the following will be

> P
ress displayed:

»  Press F3 repeatedly until “SE fl%

MAIN _ . _
»  Press MENU and the disp return to the main menu.

3 Count time b

»  Press

MEAS =FAST/NORM/SLOW
§TD =4MIN/1GMIN

Th Qg will be displayed: TYPE =ASPH/SOIL/THIN
% DEPTH =AUTO/MAMNUAL

»  Press F'1 repeatedly until “NORM” flashes.

4 Asphalt mode

»  Press F3 | repeatedly until “ASPH’ flashes.
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Operating Instruction N313: Test Parameters (Asphalt) Humboldt 50001EZ

5

>

7

Depth

Press

Press

F4

MAIN
MEMNU

repeatedly until “AUTO” flashes.

and the display will return to the main menu.

Maximum density

MAXD =

*INCREASE
*DECREASE

O

to decrease the displayed value until a value of%M‘s is obtained.

and the display will return to the main

MK and the following will be
Press e . _
displayed:
Press F4
MAIH
Press MENU
Asphalt density bias

There is no facility to set an asphalt density bias

8

>

>

>

>

>

>
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Material moisture bias

Press

Press

Press

Press

Press

F2

F2

F4

MAIM
MENU

and the(f%@xll be

dispé
n; the following will be

displayed:

the Reypad.

*SET UP 2

*SET MEASURE MODES
*SET TRENCH COR.
*SET TARGETS

MAXD =XXXX
KVAL =X.XXX
*INCREASE
*DECREASE

LWD= XXXX
SPG=X. XXX

repeatedly until the KVAL value flashes.

repeatedly until a displayed value of “0.0” is obtained.

and the display will return to the main menu.

if the nuclear gauge is not required for further use.
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Operating Instruction N314: Measurement (Asphalt) Humboldt 5001EZ

1 Start-up

» Press | PWR and allow the nuclear gauge to complete the initialising routine.

2 Measurement
" TAKING MEASUREMENT
, d the following will be TIME REMAINING ~ X:
> Press |Meas | 2" =
displayed: E'% =§:

And the end of the counting period, the following WD = XXXX.

. . , AC =XX
will be displayed: *HEH@
Record WD as the wet density to the nearest 0.001 t/m3.

(To convert from kg/m? to t/m?3, divide the displayed value

000X DS =XXXX.X
and the following will be = XXX M3 = XXX.X
» rprress | F4 : rowing VR = XX.XX %AV = X.XX
displayed: MODEPTH=BAC
Record DC as the density count. \
MAIN , .
»  Press mewu | andthe di return to the main menu.

— O

»  Press PWR i@.lclear gauge is not required for further use.

c.>°Q®
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Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

1 Start-up

oM
» Press YES and allow the nuclear gauge to complete the self-test routine.
2 Units
When <READY> is displayed:
»  Press MENU and the following is displayed:
»  Press DOWN repeatedly until the following is displayed:

START Units: kg/m?

»  Press ENTER and the following is displayed: Q UF/DOWN or ENTER
»  Press DOWN to set the desired unit. 0

oM
»  Press YES and the displaywzt rpfto <READY>.

3 Count time 6
@ L Cnt Time: X min
»  Press TIME ollowing is displayed: UB/DOWN or ENTER

Cnt Time: 1 min
»  Press D to set the desired count time. UBDOWN or ENTER

> PS YES and the display will return to <READY>.

4%)epth

DEFTH: XX mm
»  Press DEFTH the following is displayed: UP/DOWN or ENTER
»  Press DOWN repeatedly until the required test depth is displayed.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 10of4



Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

5.1

5.2

Press

oM
YES

and the display will return to <READY>.

Asphalt mode and maximum density

Press

Press

To retain the displayed value, go to 5.1.
To change the displayed value, go to 5.2

MA
PR

DOWN

Retain value

Press

The display will return to <READY>. Go to 6.

Change the value

Press

The following is displayed: @

For each digit:

Press

OFF
NO

ON
YES

EMTER selects FR

and the following is displayed: DOWN selects MA

and the following is displayed:

WV
\\}%

O

to change the dh\syl(ame of MA.

to retain the displayed value.

%Qplay will return to <READY>.

6

>

>
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Material wet density bias

Press

Press

MEMNU

DOVIN

6 MA: 000X
UF/DOWN or ENTER
repeatedly until the required number is displayed.
to confirm each number.
o - RECALL -
and the following is displayed: UP/DOWN or ENTER
o - OFFSET -
and the following is displayed: UR/DOWMN or ENTER
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Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

START Offset: Density
»  Press TTED and the following is displayed: UR/DOWN or ENTER
EMTER
START Density Offset OFF
»  Press ENTER and the following is displayed: Want to enable?
or

Density Offset 1N
Want to di ¢

To disable the material wet density bias, go to 6.1. Q
To enable the material wet density bias, go to 6.2

6.1 Disable material wet density bias

o] | &
»  Press YES to disable the density offset. 0

OFF i . ) .
»  Press o to confirm that the dgasity o%et is to remain disabled.

The following will be displayed: \ Density Offset Disabled

The display will return to <READ

6.2 Enable material wet d@@s

o . .
»  Press TES disable the density offset.

<| g OFF
> P% o to confirm that the density offset is to remain enabled.

The following will be displayed: EFE}ESWWE&?ER

To retain the displayed value, go to 6.2.1.
To change the displayed value, go to 6.2.2.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 3of4



Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

6.2.1 Retain the value

oM
»  Press YES and the following will be displayed: Density Offset Enabled

The display will return to <READY>.

6.2.2 Change the value

»  Press up for a positive value.
or Q
»  Press DOWN for a negative value.
For each digit: %\
»  Press DOWN until the required number is displayed 0

> P START fi h 0
ress ENTER to confirm each number. v

) ) . ) Density Offset
The following will be displayed briefly: \ Enabled

The display will return to <READY6
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Operating Instruction N320: Measurement (Asphalt) Instrotek Xplorer 3500

and allow the nuclear gauge to complete the self-test routine.

1 Start-up

|
» Press YES
2 Measurement

When <READY> is displayed:

>
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Press

START
ENTER

Tim g
and the following is displayed: De

At the end of the counti

ng period:

Press

DOWN

X

repeatedly until the required values a%’@d.

Record the following values as appropriate:

e WD as the wet density to the nearest 0.001 Ur@

e D Count as the density count.

(To convert from kg/m? to t/m?, divide the displayed Wlue by 1000.)
oM
Press YES and the displ Wn to <READY>.
OFF
Press O if t r gauge is not required for further use.
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

1 Start up

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement units

When <READY> is displayed:

»  Press SETUP

»  Press 2

The following will be displayed:

»  Press 2 QQ

Q Metric Units
The following will be displayed briefly: (L EN%TED

The display will return to <SETUP>.

3 Count time 6
»  Press SETUP b

TIME: XX
1-15sec
»  Press and the following is displayed: 2 -1 min
3 -4 min
@Q 2
COUNT TIME
The following will be briefly displayed: 1 min

The display will return to <READY>.
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

4 Asphalt mode

»  Press MODE

The following will be displayed:

»  Press 1

The following will be displayed briefly:

The display will return to <READY>.

5 Material wet density bias QQ

»  Press OFFSET | the following is dsplaye%0

O

»  Press 1

The following will be displaye

Density Offset
®x kg/m?
1. Enable 2. Disable
3. Change Offzet
To disable terial wet density bias, go to Step 5.1.
Toen aterial wet density bias, go to Step 5.2.
To 2 he material wet density bias, go to Step 5.3.
5% le material wet density bias

»  Press 2

The following will be displayed briefly:

The display will return to <READY>. Go to 7.
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MODE: XK

Select: 1- ASPHALT

2-50IL
Press # to Select

s

14

-OFFSET-
1 - Dens. -OFF-

2 - Moist -OFF-

3 - Trench -OFF-

Density Offset
DISAELED
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

5.2 Enable material wet density bias

»  Press 1

Density Offset

The following will be displayed: ENAELED

5.3 Change material wet density bias

Density t

K
»  Press 3 the following is displayed:
Inpyt a R=

Use the numbered keys to enter the required value to the nearest 1 kg/N
(To convert from t/m?® to kg/m?3, multiply the material wet density bias 00.)
ENTER 6

»  Press START Q
. . . . Density Offset
The following will be displayed briefly: v EMABLED

The display will return to <READY>.
-OFFSET--Select:

6 Material moisture bias \
6 1-Dens. -OFF-
»  Press OFFSET e@ing is displayed: 2 _Moist -OFF-
3-Trench -COFF-

»  Press
The fo ill be displayed

Moisture Offset
1. ®E¥x 2. 00
3000 4. 0o
5. New &. Disable

6.1 Disable material moisture bias

» Press g
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

6.2

6.3

>

Ko
ollowing will be displayed briefly: ENAELED

>

. ) . Moisture Offset
The following will be displayed: DISABLED

The display will return to <READY>. Go to Step 8.
Enable the material moisture bias
Press the number corresponding to any of the stored values.

Change a material moisture bias value

5 o Select Offset
Press the following is displayed: 1. Manual/ow

For manual entry:

Moisture %%
Press 1 the following is displayed: X
Fress <ENTER=

Use the numbered keys to enter the average oven dry moijs tent to the nearest 0.01%
EMNTER Gauge Moisture %%
Press START the following is displayed 0.00%
Press =ENTER=

Use the numbered keys to enter the aVﬁs ard blocks moisture content to the nearest
0.01%.

b=

Press the f o@s displayed: Do you want to save
START é play this value for later use?
To save the displayed va‘

Select Memory Cell
Press the following is displayed: ;, 24
Press # to Select

Pre Q\bered key (1, 2, 3 or 4) to select a memory location in which to save the value.

If the value is not to be displayed:

Press MO

The display will return to <READY>.
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

For gauge derived:

True Moisture %
»  Press 2 the following is displayed: XK

Press <ENTER=

Use the numbered keys to enter the true moisture content to the nearest 0.01%.

EMTER Flace gauge on soil,
»  Press START the following is displayed: Lower rod and
Fress any key,

Place the gauge on the measurement site and press any key.

At the completion of the counting period, the following will be
displayed:

To save the value:

»  Press YES 0
To enable the value without storing: 0 b

»  Press NO

7 Trench offset
6 -OFFSET-
L 1-Denz. -OFF-
»  Press OFFSET E@mg is displayed: 2 _Moist -OFF-

3-Trench -OFF-

Trench Offset
3 e i . M0 D:0
»  Press K the following is displayed: i Enable 2 Disable
3. Change Offset

Ts e/he trench offset:
Trench Offset

The following is displayed: EMABLED

To disable the trench offset:

»  Press 2
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

The following is displayed:

Trench Offset
DISAELED

To change the trench offset:

»  Press 3

The following is displayed:

Place éauge in
trench on Std.
Block in
Press =5T.

»  Press START

N

At the end of the counting period, the display will return to <READY>, \

»  Turnthe power switch off if the nuclear gauge is not required for@ use.

O
?\\‘r
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Operating Instruction N322: Measurement (Asphalt) Troxler 3440P

1 Start up

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement

When <READY> is displayed.

»  Press START the following is displayed:

In the manual depth mode, the gauge will prompt for the source rod depth.
the gauge software reads the depth strip on the source rod to determin

Record WD as the wet density: QQ

»  Press ESC

»  Press RECALL \(L
»  Press * @
DC = 2000

The following will be : MC = xx

Record the foll lues as appropriate:
e D density count.
o he moisture count.
> R@ ESC and the display will return to <READY>.

P%rn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

1 Start-up

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement units

When <READY> is displayed:

»  Press SETUP (iL

»  Press 2

The following will be displayed: ko/m?

O

»  Press 2
E Metric Units

The following will be displayed briefly: \(L EM?BTI:ED

The display will return to <SETUPE
3 Count time

“,

»  Press SETUE
TIME: XX
1-15sec
»  Press and the following is displayed: 2 -1 min
Q 3 -4 min
%SS 2
COUNT TIME
And the following will be briefly displayed: 1 min

The display will return to <READY>.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

4

Asphalt mode

Press MODE

The following will be displayed:

Press 1

The following will be displayed briefly:

The display will return to <READY>.

Material wet density bias

Press OFFSET the following is displ %
Press 1 \

The following will be displaye 6

Density Offset
¥x kegim3
@ 1. Enable 2. Disable
3. Change Offset

To disable tenal wet density bias, go to Step 5.1.
e gnaterial wet density bias, go to Step 5.2.

To ena
he material wet density bias, go to Step 5.3

S%QM material wet density bias

>

Press 2

The following will be displayed briefly:

The display will return to <READY>. Go to 7.
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MODE: 22

Select: 1 - ASPHALT
2-S50IL

Press # to Select

14

fE@E[ﬂ

2
St

-OFFSET-

0 1-Dens. -OFF-

2 - Moist -CFF-
3-Trench -OFF-

Density Offset
DISABLED
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

5.2 Enable material wet density bias

»  Press 1
Density Offset
The following will be displayed: ENAELED
5.3 Change material wet density bias
Density

3 o wi ; o

»  Press the following will be displayed: Sel
In| R=

Use the numbered keys to enter the required value to the nearest 1 kg/x
(To convert from t/m?® to kg/m?3, multiply the material wet density bias

ENTER

»  Press START 0
0 b Density Offset

The following will be displayed briefly: ENAELED
The display will return to <READY>. (»
6 Material moisture bias \
-OFFSET—Select:
1-Dens. -OFF-

»  Press OFFSET e Joli&ing will be displayed: 2 _Moist  -OFF-
3-Trench -OFF-

»  Press @

The foll Il be displayed:
Moisture Offset
1. ey 2. 00
3000 4. 0
5. New &. Disable
6.1 Disable material moisture bias
»  Press g
) . . Muoisture Offset
The following will be displayed: DISABLED

The display will return to <READY>. Go to Step 8.
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

6.2
>

6.3

>

Enable the material moisture bias

Press the number corresponding to any of the stored values.

Change a material moisture bias value

Press

For manual entry:

Press 1

Press

0.01%.

Press

To save the displayed value:

Press YES

Press a numbered ke@

O

the following will be displayed:

the following will be displayed:

the following will be displayed:

Use the numbered keys to enter the average standard blé

the following will be disiiayed:

thzf@g will be displayed:

The following @splayed briefly:

If theQ@ot to be displayed:
P [-

The display will return to <READY>.

For gauge derived:

Press 2

the following is displayed:
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Select Offset Source
1. Manual Entry
2. Gauge Derived

st 0.01%.

ge Muoisture %
0.00%
Fress =EMTER=

ure content to the nearest

I = o
Do you want to save
this value for later use 7

Select Memaory Cell
1. 2.
3. 4.
Press # to Select

r 4) to select a memory location in which to save the value.

kK wxx
EMAELED

True Moisture %
XK
FPress =ENTER=
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

Use the numbered keys to enter the true moisture content to the nearest 0.01%.

»  Press

the following is displayed:

Flace gauge on soil,
Lower rod and

Press any key

Place the gauge on the measurement site and press any key.

At the completion of the counting period, the following will be
displayed:

To save the value:

»  Press

YES

To enable the value without storing:

»  Press

MO

7 Trench offset

»  Press

»  Press

To enable the tr @i:

»  Press

OFFSET

3

I—

the foIIowiWi ed:

E t@lowing is displayed:

%Q)wmg is displayed:

To disable the trench offset:

»  Press

The following is displayed:
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K. #EREE
Save This Value for
Later Use ?

Q

\
S
S

-OFFSET-
1-Dens. -OFF-
2 - Moist. -0OFF-

3-Trench -OFF-

Trench Offset
M0 D:0
1. Enable 2. Disahle
3. Change Offset

Trench Offset
EMABLED

Trench Offset
DISABLED

50f6



Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

To change the trench offset:

»  Press 3
Flace (-Eauge in
trench on Std.
The following is displayed: Block in SAFE Pos.
Press =5TART=

ENTER
»  Press START (ﬂ

At the end of the counting period, the display will return to <READY>.

P Turn the power switch off if the nuclear gauge is not required for furthenuse.

\\}%
S
S
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Operating Instruction N324: Measurement (Asphalt) Troxler 3430P

1 Start up

»  Turnthe power switch on and allow the nuclear gauge to complete the self-test routine.

2 Measurement

When <READY> is displayed:

»  Press START the following is displayed:

In the manual depth mode, the gauge will prompt for the source rod depth. [ attomatic mode,
the gauge software reads the depth strip on the source rod to determing the de

At the end of the counting period, the following will be

. Tal = X X
displayed:
Record WD as the wet density: 0
»  Press ESC

»  Press RECALL \(L
»  Press le i @

. . DC = oo
The following will be @yed: MC = xx

Record the folq%alues as appropriate:

density count.

the moisture count.

and the display will return to <READY>.

> urn the power switch off if the nuclear gauge is not required for further use.
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1

>

>

3 Count tim 6
-

>

)

>

Set-up

Press

Units

Press

Press

Press

After selecting the unit of measurement

OM
YES

MEMNU

DOWM

12

menu screen.

Press

Pre

Press

Department of Transport and Main Roads

el

Operating Instruction N327: Test Parameters (Asphalt) CPN MC1 and MC3 Elite

and allow the nuclear gauge to complete the self-test routine.

the first screen will be:

the following is displayed:

(button 1, then 2)

O

ESC @ o ready screen

YES

O

w returns to the

and the following is displayed:

ss UP and DOWN to set the desired count time.

returns to ready screen

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016

1. Recall
2. Set depth

#, ESC exit

1. PCF

2. kg/m?

3. GCC

Select#, ESC exit

11, Auto scroll

12. Set units
UPR/DOWN for next
Select # ESC exit

GAUGE READY
COUNT TIME: # min
Depth: ##¢  Offset N
=date= =time=

Cnt Time: #F min.
UP/DOWN TO CHANGE
YES to Accept

ESC to Exit

GAUGE READY
COUNT TIME: # min
Depth: & Offset M
=date= =time=
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Operating Instruction N327: Test Parameters (Asphalt) CPN MC1 and MC3 Elite

4 Depth

The Elite gauge is equipped with an automatic non-magnetic depth indicator. The depth is
automatically read as your lower the source into the measure position and the appropriate constraints
are selected to calculate the density.

The gauge can be placed into manual depth mode by disabling the automatic depth mode from the

MENU functions.

5 Asphalt mode and maximum density
MA o
»  Press PR and the following is displayed:
»  Press 2 for max dens.
»  Press YES

1. Proctor
2. Max. Dens

Select #,

Exit
QQ Enter value for

s YE uri'~.ID

Max Dens: #+# PCF
EMTER to accept
ESC to Exit

Use the number buttons to change the valu nce ygu have entered the PR value, the gauge
will return to ready screen.
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Operating Instruction N328: Measurement (Asphalt) CPN MC1 and MC3 Elite

1 Set-up

oM
»  Press YES and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When the ready screen is displayed:

> START

Press - and the following is displayed: tg
ENTER Time%

At the end of the counting period, the gauge will display:

M Count: #5 06
> D Count; #+ :

MCR: #5 DCR: #&#

Press UR/DOWRN 0
WD #8552 kg/m?
DalMA: B

> %VOIDS: s

Press URP/DOWMN \

Moist: & kg/m?
> DD: #E kg/m3
%% Mois: ## %FPR;

Record the following
e WDast nsity to the nearest 0.001 t/m3.
e D Cos«’%ﬁz density count.
(To convewto t/m3, divide the displayed value by 1000.)
| 4 P@Q % and the display will return to the ready screen.

% OFF

»  Press O if the nuclear gauge is not required for further use.
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Operating Instruction N331: Test Parameters (Asphalt) Instrotek Xplorer 2 3500

1 Set up
> Press
2 Units

YES
ON

and allow the nuclear gauge to complete the self-test routine.

When <GAUGE READY> is displayed:

»  Press DOWN

» Press

Nuclear Gauge Testing Manual, Transport and Main Roads, May 2022

and the following
is displayed:

repeatedly until

the following
displayed:\(L

11 @the following
displayed:

ESC

and the following
is displayed:

or Next

, ESC Exit

. Set Units
12. Standard Mode
UP/DOWN for Next
Select#, ESC Exit

1. PCF
2. kg/m3
3. GCC
Select #, ESC Exit

11. Set Units

12. Standard Mode
UP/DOWN for Next
Select#, ESC Exit

and the display will return to <GAUGE READY>.
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Operating Instruction N331: Test Parameters (Asphalt) Instrotek Xplorer 2 3500

3 Count time

Count Time: X min
and the following UP/DOWN to Change
> Press TIME is displayed: YES to Accept
ESC to Exit
to set the desired
»  Press DOWN count time,
1 minute.

YES &)
»  Press ON and the display will return to <G EADY>.

4 Depth Y
The Xplore 2 gauge is designed and equipped w autowatic non-contact depth indicator. The

i
depth is automatically sensed as you lower th s%d into a measurement position and the
appropriate calibration constants are selected&al ation of density.

5 Asphalt mode and maximu&nsity
Z 1. Proctor

and the following 2. MAX DENS

> Press is displayed:
Select #. ESC Exit

K

Q MAX: XXXX kg/m3
Q 9 and the following Change Value?
% is displayed: Press YES or NO

ESC to Exit

To retain the displayed value, go to 5.1.
To change the displayed value, go to 5.2.

Nuclear Gauge Testing Manual, Transport and Main Roads, May 2022
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Operating Instruction N331: Test Parameters (Asphalt) Instrotek Xplorer 2 3500

5.1 Retain value

NO

»  Press to retain the displayed value.
OFF

The display will return to <GAUGE READY>. Go to 6.
5.2 Change the value

Enter Value for (l/
YES and the following

> Press ON is displayed: ENTER t

»  Use the numbered keys to enter the required value to the neare@ 0.

The display will return to <GAUGE REKgL

6 Material wet density bias t
%) 1. Recal

and the following 2. Offset
is displayed: UP/DOWN for Next
Select #, ESC Exit

Q 1. Density
PQ 2 and the following 2. Moisture
% is displayed: 3. Trench

Select #, ESC Exit

» Press

»  Press
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Operating Instruction N331: Test Parameters (Asphalt) Instrotek Xplorer 2 3500

| Density Offset OFF
> Press 1 f;”ji;hfaf‘:';’_w'“g Want to Enable?
Playee Press YES or NO

To disable the material wet density bias, go to 6.1.
To enable the material wet density bias, go to 6.2.

6.1 Disable material wet density bias (iL
> P . to disable the density offset b
ress o disable the density offset.
OFF X

YES
to confirm that the densit

Press remain disabled.
ON

The following will be displayed: Density Offset Disabled

The display will return to GE READY>.

6.2 Enable material witdignsity bias

»  Press to enable the density offset.
@\\} -
NO , , , _
Press OFF to confirm that the density offset is to remain enabled.
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Operating Instruction N331: Test Parameters (Asphalt) Instrotek Xplorer 2 3500

Enter Density
Offset: XXX kg/m3
ENTER to Accept

ESC to Exit

The following will be displayed:

To retain the displayed value, go to 6.2.1.
To change the displayed value, go to 6.2.2.
6.2.1 Retain the value

and the following

> P
ress is displayed:
. . O
The display will return to <GAUGE READY>.
6.2.2 Change the value

Use the numbered keys to enter the required value Snearest 1 kg/m? for a positive value.

»  Press

and the mng Density Offset Enabled

isMisplayed:

%,

The display will return 2 GE READY>.
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Operating Instruction N332: Measurement (Asphalt) Instrotek Xplorer 2 3500

1 Start up

YES
> Press ON and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <GAUGE READY> is displayed:

and the following

> P
ress is displayed:

At the end of the counting period:

»  Press DOWN repeatedly u‘ﬂtre ired values are displayed.

Record the following values as apfopriate:
e WD as the wet density t earest 0.001 t/m?3.

e D Count as the dg s@unt.
%‘ vide the displayed value by 1000).

and the display will return to <GAUGE READY>.

if the nuclear gauge is not required for further use.
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