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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 referre 1 tc as
nuclear gauges.
2 Content
The manual contains four sections as follows:
a) Section 1 Introduction
b) Section 2 Calibration
c) Section 3 Test methods, and

d) Section 4 Operating instructions.

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

Table 3.1 — Standard definitions

Term Definition
Plant-mixed Involvezthe stationary pug mill mixing of a stabilisation agent with an
stabilisation uinour'granular material sourced from a quarry or reclaimed construction

a0 Jdemolition waste (usually concrete). The quality of unbound granular
pa ement material used in plant mixing must conform to an unbound
pavement specification.

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
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¢) MRTS04 — General Earthworks
d) MRTSO05 - Unbound Pavements
e) MRTS06 — Reinforced Soil Structures
f)  MRTSO7A — Insitu Stabilised Subgrades using Quicklime or Hydrated Lime
g) MRTSO07B - Insitu Stabilised Pavements using Cement or CementitioUs B 2nd
h) MRTS07C - Insitu Stabilised Pavements using Foamed Bitumen
i) MRTSO08 - Plant-Mixed Heavily Bound (Cemented) Pavement:
i)  MRTSO09 — Plant-Mixed Foamed Bitumen Stabilised Pavem: nts
k) MRTS10 - Plant-Mixed Lightly Bound Pavements
) MRTS30 - Asphalt Pavements
3.3 Standard abbreviations
The standard abbreviations listed in Table 3.3 shall ctply ‘o the Materials Testing Manual.

Table 3.3 — Standard abbreviations

Abbreviation \/ Definition
BS Backscatter "\
CPN Campbell Pazitia.Muclear
MRTS Main P:ao?Tt,chnical Specification

3.4 Abbreviations iz=ativar publications

Further relevant abliciaions are contained in the Austroads Glossary of Terms.

4 Refer=ncvd documents
4.1 suistraian Standards

Table 4.1 lists the Australian Standards including Austroads Test Methods referenced in the Materials
Testing Manual.

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 1289.2.1.1 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: Soil
moisture content tests — Determination of the moisture content o a 50il —
Hotplate drying method

AS 1289.2.3.1 Methods of testing soils for engineering purposes, Method 2.3.1: So.i
moisture content tests — Establishment of correlation — Hubsidie ' method
and the standard method

AS 1289.5.8.4 Methods of testing soils for engineering purposes, Metl 0d.5.8.4: Soil
compaction and density tests — Nuclear surface moistu Z-density gauges —
Calibration using standard blocks

AS 2891.1.2 Methods of sampling and testing asphalt, Mier.od 1 2: Sampling — Coring
method

AS/NZS 2891.9.2 Methods of sampling and testing a.ii2lt. Method 9.2: Determination of bulk
density of compacted asphalt — Prescuration method

AS/NZS 2891.14.3 | Methods of sampling and te<ti'ig < sphalt, Method 14.3: Field density tests —
Calibration of nuclear tkin-laye.»'Cnsity gauge using standard blocks

AS/NZS 2891.14.4 | Methods of sampling a'\d te tting asphalt, Method 14.4: Field density tests —
Calibration of nuclew ~u.fzice moisture-density gauge — Backscatter mode

5 Principles of measuremer t
5.1 Nuclear gauge compone s

The essential components ¢ a nur iear gauge comprise a source of gamma radiation for density
measurement, a source-¢inettron radiation for moisture content measurement, detectors of gamma
radiation and slow neut.=n radiation as appropriate, and electronics to convert the detected radiation
into measures of ' nsit 1 / moisture content.

5.2 Densiu/ myascrement

Nuclear gzuge: utilise the emission and detection of gamma radiation for the measurement of the
density of a'vnaterial. Gamma radiation is a form of high energy radiation which readily penetrates
most materials. In the transmission of gamma rays between a source and detector, a proportion of
these rays 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 display
density directly for a given value of count ratio.

An isotope of cesium (Cs - 137) is used as the source of gamma radiation in nuclear garige: for the
measurement of density. The quantity of radioactive material used in the gamma soric2 is [ svally
either 0.296 or 0.37 GBaq.

5.3 Moisture content measurement

Nuclear surface moisture-density gauges utilise the emission and detection of |iewtron radiation for the
measurement of the moisture content of a material. Neutrons are emittec into & material and collisions
occur between these neutrons and the nuclei of atoms within the mate.:2l. These collisions will
successively reduce the energy of these neutrons until they ar= sliwz suf ciently to allow them to be
detected by a 'slow neutron' detector.

The most effective collision by far in producing slow neutron..is wiat between a neutron and a nuclei of
about the same mass (that is, hydrogen). The numb’r of slow neutrons produced in a material is then
proportional to the number of hydrogen atoms in the i ate'ial. For most soil type materials where
hydrogen is present only in the form of water, th= number of slow neutrons detected is directly
proportional to the moisture content of the mate rial.

A relationship can then be established L=tv::en the detected slow neutron radiation and the moisture
content of the material. This relationst p is ;ommonly expressed in the following form:

MCR = F(W) +E

where MCR — _noisture count ratio
W = moisture content of the material
=N = calibration constants for the nuclear gauge

The electranico.of ti2 yauges referenced in this manual use this equation to display moisture content
directly {or =7y:'en value of count ratio.

An isotope ur americium (Am - 241) in combination with beryllium (Be) is used as the source of
neutrons for nuclear surface moisture-density gauges for the measurement of moisture content. The
quantity of radioactive material used in the neutron source is usually either 1.48 or 1.85 GBg.

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 top 50 mm
of material for the BS measurement position. Hence, it does not provide a true measure of the
average density of the material. The backscatter method is also very sensitive to surfac(: ro ighness
and is less precise than the direct transmission method.

Due to its sensitivity to surface roughness and inferior accuracy and precision, t'ie wack s~ atter method
has been excluded from this manual as an option for the density measurem~zat € soil type materials.
However, it has been retained as the preferred option for the density measurer ient of asphalt and
concrete where problems associated with surface roughness and measuremer *'depth are reduced,
and where its rapid and non-destructive nature compensate for its inferior accuracy and precision.

The nuclear thin-layer density gauge uses two backscatter gezme rizs 9 p:ovide independent
measures of material density. Mathematical computation of respcascs from the two geometries, then
allows a reduction in the influence from the underlying layei o= 2nsity measurement. Use of this
gauge is restricted to asphalt having a nominal maxiziium size aot greater than 40 mm and a nominal
layer thickness between 25 and 100 mm. This is the 21ly \uclear gauge method allowed for the
density measurement of compacted asphalt having a layer thickness between 25 and 50 mm.

For nuclear thin-layer density gauges a relatiori-hip nas been developed to combine numerically the
independent measures of material dencity ‘o/ce’culate the overlay density. This relationship is
commonly expressed in the following fornu:

- Kap-Kip,
T KK,
where Py = density of the overlay material
P, = system 1 density of the material
P, = system 2 density of the material

values that quantify the influences of the density of the overlay
material and of the underlying material on the density measured by
the gauge.

K, K,

The values of Kl, K2 are calculated using the overlay thickness and depth factor calibration constants
determined for each density system in the gauge.
55 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 t/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 density and
moisture content. It allows the conversion of nuclear gauge count data to measures of dersity and
moisture content. Standard blocks calibration is described in Section 2 of this manual ar d i<
performed in accordance with the relevant Australian Standard as follows:

e Nuclear surface moisture-density gauge (direct transmission) AS 1289.5 8.
¢ Nuclear thin-layer density gauge A32191.14.3
¢ Nuclear surface moisture-density gauge (backscatter) AS 2091.14.4.

The standard blocks calibration determined for a nuclear gauge will.:*ary ¢ *cording to the particular
type of standard blocks set chosen and the number, uniformity anu for .pocition of the standard blocks
within the set. While standard blocks calibration methods ~!low :hc.use of any one of two types of
block sets, it places few conditions on the blocks selected tcr ea h set and makes no attempt to align

the calibrations obtained from different block sets.

It is accepted that standard blocks calibration of nuclecr.cauges will not be undertaken by each user
and will be restricted to those organisations anrichoratories having the appropriate facilities.
However, the user is required to arrange for.<ta.xda.d blocks calibration and undertake calibration
checks in accordance with the procedu.=2s'»d ' ime frames specified in this manual.

6.2 Calibration adjustment — ma eriz bias

It is recognised that the density an* mristure content results obtained from traditional tests (for
example, sand replacement..c27C Jensity) will differ from those results obtained from a nuclear gauge
calibrated against standard .locks. The cause of this difference is due to a combination of factors
relating to calibration (¢ zearacy, precision), testing (test precision, commonality of tested material),
material condition (surnioce roughness, density / moisture gradients, homogeneity) and material type
(chemical compcziticn). The contribution of each of these factors is not easily determined and will vary
from job t=7,2b.

This difference (traditional test result - nuclear gauge test result) can be either positive or negative but
tends to be positive for most materials (that is, nuclear gauge test tends to provide lower density
results than those obtained using traditional tests). For many materials, this difference is small and
can be 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 material bias
for asphalt density as determined from comparative nuclear gauge and core sar iple
compacted density results.

¢ For density measurement of concrete, calibration adjustment is always /iiale v 2 material
bias for concrete density as determined from comparative nuclear g2'!gu.ana core sample
density results.

The procedure adopted for calibration adjustment involves determining tiat value which, when applied
to the nuclear gauge result, most closely approximates the traditional ww=t -esult in the average case.
The basic assumption behind this procedure is that the real differe 1c2 "etw 2en the nuclear gauge and
traditional test results is constant over the property range and tac* a =ingle adjustment only needs to
be applied.

The calibration adjustment procedure also includes (.ertain checks to ensure that the limited data used
in adjustment of the standard blocks calibration is nov >rro 1eous viz.

e The nuclear gauge test results are valiciated by plotting the count ratio and test data from the
nuclear gauge to ensure all data peinis \i2-un the plot. For thin-layer gauges the test results
are validated by plotting the count . -0 and test data for both density systems of the nuclear
gauge to ensure all data point: lie »n the plot.

e The traditional test results vsed in determining the calibration adjustment are checked by
determining their scat'er.-~~round the adjusted standard blocks calibration in terms of an
estimate of the stai Jarc-<rror. Analysis of such data reveals that the standard error should not
be greater than'0.£.35 ¢/m3 for soil wet density, 0.025 t/ms3 for asphalt density, 0.035 t/m3 for
concrete derncity 2nd 0.012 t/m3 for soil moisture content.

e The calibiatici’adjustment for a material type or condition is checked regularly by obtaining
eauitional calibration data and using these data to upgrade and confirm the adjustment.
amu m requirements are included for the frequency of such checks.

7 Test methods and operating instructions

Section 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 analysis
of data from these two orientations, the difference in dry density results between the two orientations
at 90° should be no more than 0.075 t/m3. The use of two orientations then provides an improved
estimate of the average density / moisture content of the site.

For the testing of asphalts and concrete, results are obtained from two orientations HOf tf 2 nt Ciear
gauge at each test site to determine site density. The use of two orientations at/csc? provides a larger
testing area with little increase in overall testing time. It also allows a check *z:he nerihrmed on the
results obtained from the nuclear gauge. Based on an analysis of data fron. the se two orientations, the
difference in density results between the two orientations at 180° should.be no' <iore than 0.075 t/m3.
The use of two orientations then provides an improved estimate of the.avirage density of the site.

Various procedures are suggested by nuclear gauge manufac'ire's 2.0 the: k the performance of
nuclear gauges. Standard count checks, gauge function checks a2a Gensity system consistency
checks have been adopted for all gauge makes / models iaunusis d within this manual to assess gauge
performance. Any variation in the acceptance limits }sed by the manufacturer and this manual are due
to differences in the methods used for data analysis .= the: than differences in the required levels of
performance.

8 Safety

Nuclear gauges contain radioactive su'ss«ances which continuously emit gamma and neutron
radiation. Although the quantity of r=dicact've material is small, it is important that the use of nuclear
gauges is in accordance with the v scrs approved Radiation Safety and Protection Plan.

9 Approved gauge s

The nuclear gauges ap,ruvi d for use on Queensland Department of Transport and Main Roads
projects are shown'in ‘i'abie 9.

Table 9 — Approved yauges

Troxier Campbell Pacific Humboldt InstroTek
Nuclear
3450 MC3 Elite HS-5001SD Xplorer 3500
3440P MC1 Elite 5001EZ
3430P MC3 5001C
3440 5001P
3430
4640B
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1 Standard blocks calibration

1.1 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
e Nuclear surface moisture-density gauge (backscatter) AS 2891.14.4

Additional standard blocks calibrations of the nuclear gauge shall be undertaken at leas’ on :e every
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 coni'rnith< density
standard blocks calibration for each calibrated source rod position. Such checks 7ie performed on a
density standard block as described in the relevant Australian Standard \r a secondary block of
naturally occurring stone.

A secondary block shall conform with the following:

¢ minimum dimensions of length 500 mm, width 290 .2 nd depth not less than 200 mm and
at least 50 mm deeper than the greatest dep*»at which the check will be conducted

o placed in a fixed location, which is at least 1+ fro n any vertical projection and sufficiently
clear of other nuclear gauges or radiatio: »sources so as to have no effect on nuclear gauge
density measurement of the block

o for backscatter measurement, w2e Lucle ar gauge base is fully confined within the top surface
of the block and clear of any ¢ reci transmission access hole, and

o for direct transmission me asdriment, the block contains an access hole of diameter 30 mm
maximum drilled norn‘al #2.trie top surface of the block. The access hole is located to ensure
the nuclear gauge « ase<z confined fully within the top surface of the block during both direct
transmission ar'd F ockscatter measurement.

Measurement posit.ons are marked on the block for direct transmission and backscatter measurement
(where required) 2 ensure that all measurements for a nuclear gauge will be made on exactly the
same pof.uun A the block.

1.2.1 Initial-neasurement

An initial density measurement of the standard density / secondary block for a nuclear gauge is made
prior to its 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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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-i:2 nuclear
gauge are made prior to use in the field, at intervals not exceeding one month or if it is susp 2ctaed that
the gauge is malfunctioning. The procedure shall be as follows:

a) Determine a standard count and perform a Standard Count Check as d >tailed i. Clause 5.1 of
Test Method NO1, NO4 or NO6 as appropriate (refer to Section 3 of'cthic mc=tal).

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

c) Position the nuclear gauge within the appropriate mar!:ed Hesian ¢ n the block.

d) Move the source rod to the calibrated position to kF>.checkxd and take at least four 1-minute
density readings, or equivalent combination, in acco.dar.ce with the appropriate Operating
Instruction detailed in Section 4 of this mani al

e) Record the mean density as the current.gauge <nsity of the block for the calibrated position

(pc)-

f) Repeat steps (d) and (e) for ea<h (f 2ie remaining calibrated source rod positions (Note: For a
nuclear thin-layer density gauce, (he tneck is performed for test thicknesses of 25 (25.4) mm,
50 mm, 75 mm and 100 m~)

1.2.3 Gauge acceptance

Accept the density standaru blo¢'s calibration for a particular source rod position provided that the
difference between pi a‘1d-o- Is no greater than 0.020 t/m3 for direct transmission measurements and
0.050 t/ms3 for backscattemieasurements. Otherwise, withdraw the gauge from service for the
calibrated positicn uatil._he reason for the fault is determined and the fault rectified. Depending on the
type of repair tadei iaken, the gauge may require standard blocks recalibration.

1.2.4 Cuge relocation

If a gauge is relocated to an area remote from the standard density / secondary block, and a different
block 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; .

¢) 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).

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 is
malfunctioning.

1.2.5 Relocated gauge acceptance

Accept the density standard blocks calibration for a particular source rod position provided that the
difference between p,, and p_, is no greater than 0.020-(p, -p, ) t/m? for direct transmission
measurements and 0.050-(p, - p, ) t/m? for backscatter measurements. Otherwise, withd aw he gauge

from service for the calibrated position until the reason for the fault is determined ar 4 tt 2 fa
rectified. Depending on the type of repair undertaken, the gauge may require stanuard e cks
recalibration.
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Test Method NO1: 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 transmission
mode. Insitu dry density is determined from measured values of wet density and moisture content.

For wet density measurement, an adjustment is made to the standard blocks wet densit’ fo  all
materials used in pavements (for example, unbound materials such as quarry materiaic or r a*ural
gravels, insitu stabilised materials or plant-mixed stabilised materials) and for all.~ther < (akilised
materials. For nuclear gauge moisture content measurement, an adjustment is \nade to «he standard
blocks moisture content as determined from comparative nuclear gauge ar' i o\ en drying moisture
content results.

Where it is not practical to use a nuclear gauge to measure insitu moi=tur» content, the standard oven
drying method or a subsidiary method can be used. The use of a sup .idiar;: method is conditional on a
correlation established with the oven drying method in accorde’:>e v ith Test Method AS 1289.2.3.1.
3 Apparatus

The following apparatus is required:

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

a) direct transmission measu: >n.-nt i1 25 mm increments from 50 mm to 300 mm

b) uncertainty of the predicte 1 de nsity at the depth used for the test not exceeding 0.06 t/m?3,
and

c) uncertainty of the'Ziecicted water content not exceeding 0.07 t/m?3.

3.2 Reference bloc!{, =5 sipplied by the manufacturer with the nuclear gauge and traceable to the
nuclear gaugn

3.3 Drill, a r¢étaryshammer drill or a drill rod and hammer capable of forming a hole at least 16 mm
ip-Cianiater

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

3.5 Fines, 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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4.2
421

422

4.3
4.3.1

432

5.1
5.11

5.1.2

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 accord:« nce with Test
Method NO2 as follows:

a) following the compaction of every 10,000 tonnes of material, or
b) if the moisture bias has not been used with the nuclear gauge(ror | wo =onths or more.
Material wet density bias

Determine a wet density bias for the particular nuclear gauo-, 1.2 =rial source (and, if
applicable, material type and subtype) and test depth ~s ¢ 2t d ir
Test Method NO3 (Note 11.2). This bias is to be re-detert..inca whenever any of the following

apply:
a) there is a change in the source rock or t1e.2aurce of any fine component.

In addition to the requirements of Step <1.3.1, ciicck the wet density bias in accordance with
Test Method NO3 as follows:

a) whenever any assigned MDD [s re-determined as detailed in Materials Testing Manual
Test Method Q144A Sectizin 2

b) following the compaction uf every 10,000 tonnes of material, or

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

Operational ciic cke

To ensure that *he nuclear gauge is operating normally, checks are to be undertaken routinely
or followi.xg i~rair as follows:

f,tandar *.Count check (frequency: each day of use)

Remav e the nuclear gauge and reference block from the store and place the reference block
on the designated test location (Note 11.3).

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) density standard count and moisture standard count values are
recorded (Notes 11.4 and 11.5).
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5.1.3

5.1.4

5.2
5.21

5.2.2

5.2.3

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:

L= 5C-2. /3¢
\' PS
U=3C+2.15¢
\'Ps

where S~ = average density standard count (DS) or average moisture standard
SC count (MS)
L ~  lower limit for density ( Lp ) or moisture ( Lw )
U = e . U . U
limit for density ( U, ) or moisture (U )
PS = nuclear gauge prescale factor (refer to Tablc 1°

If the recorded standard count values lie within the range Ln R\ Tp for density and

LW to UW for moisture, the density or moisture stai Jard/count is accepted and the nuclear

gauge may be used for testing.
If the recorded standard count value lies outsid~the range Lp to Up for density or

Lw to UW for moisture, repeat Steps 5.1.2 to 2.1.5. If either standard count is again outside

the appropriate range, remove the nucirar jauge from service and have it repaired by a
licensed service agent (Note 11.6)

Gauge function check — stal stic »l performance (frequency: monthly)

Remove the nuclear gaug :«ni’ reference block from the store and place the reference block
on the designated tes’ lo~~tion (Note 11.3).

Take at least 16 dar.city and moisture counts in accordance with the appropriate statistical
count operating instiuction detailed in Section 4: Operating Instructions: Operational Checks of
the Nuclee! Ga 'ge Testing Manual and ensure the following:

a) tke nurleor gauge is correctly located on the reference block
»)"n source rod handle is correctly located in the shielded position, and
c) density and moisture count values are recorded (Notes 11.4 and 11.7).

Calculate 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

6.2

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
C mean density count (Cp ) or mean moisture count ( Cw )

If the density ratio and moisture ratio lie within the limits given in Table 2, the nu':lee r gauge is
verified to be operating normally and may be used for testing.

If either, the density ratio or the moisture ratio, lie outside the relevant li‘snite.qiv :r"in Table 2,
repeat Steps 5.2.2 to 5.2.5. If either ratio is again outside the limits, ~cmcive th e nuclear gauge
from service and have it repaired by a licensed service agent.

Density system consistency check (frequency: monthly)

Perform a density system consistency check in accordancs v ith Scction 2 Clause 1.2 of the
Nuclear Gauge Testing Manual.

Configuration

On each day of use, configure the nuclear g wwye hefore testing any material by undertaking a
standard count and setting or checkingast paia=ieters for the particular material (and, if
applicable, material type and subtype) is iollows:

Standard count

Remove the nuclear gauge ar 1 re =rence block from the transport case and place the
reference block on the surfac s uiine particular material (and, if applicable, material type and
subtype) under test (Net2 (1.2,

Take a standard cc: nt in..ccordance with the appropriate standard count operating instruction
detailed in Sect'on 4: Operating Instructions: Operational Checks of the Nuclear Gauge
Testing Mar=:al one ensure the following:

a) theiuciaai gauge is correctly located on the reference block
) _the azurce rod handle is correctly located in the shielded position, and

c) «.~znsity and moisture standard count values are recorded with the test data and, where
the functionality exists, stored in the nuclear gauge microprocessor.

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 — Soils
of the Nuclear Gauge Testing Manual (Note 11.9).
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7.1

7.2

7.3

7.4

7.5

7.6

8.1

8.2

8.3

8.4

Test site selection and preparation
Determine test locations and prepare each test site as follows:

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.

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.

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

Place the guideplate on the test site and drill a hole at least 50 mm beyond ‘he specitied
measurement depth (Note 11.11). Where the measurement depth is nc_ stip:ila <d in the
appropriate specification, select a depth in keeping with the followiry critesia:

a) the measurement depth for unbound pavement layers is 15 mm t¢ 79 mm less than the
nominal layer thickness where alternative vertical tolerance .\ is specified, up to the
maximum direct transmission measurement depth of 222 mir. (Note 11.12)

b) the measurement depth for unbound pavement la ‘e=s (=25 mm to 49 mm less than the
nominal layer thickness, where alternative ve: 'cal tolerance B is specified, up to the
maximum direct transmission measuremant dep.>» of 300 mm (Note 11.12)

c) the measurement depth for plant-mixed :rabi ‘sed layers is 15 mm to 39 mm less than the
nominal depth of the layer up to the maximum direct transmission measurement depth of
300 mm, or

d) the measurement depth fc:invitu < tabilised layers (subgrade or pavement) is
5 mm to 29 mm less than the nominal depth of the layer up to the maximum direct
transmission measureinonccepth of 300 mm.

Remove the guideplat: ara cpair the prepared test site using some additional sand or fines if
required.

Use the guidep at: th mark the test site to allow the placement of the nuclear gauge over the
test site and to angn the source rod to the hole (Note 11.13).

Tes<tivnqa

y'esting shall be performed as follows:

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

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

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.

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
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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 drying method
or a subsidiary method, obtain a moisture content sample as detailed in Materials-Testing
Manual Test Method Q061.

8.9 Determine the oven dry moisture content of the sample obtained as detailec in | Jaferials
Testing Manual Test Method AS 1289.2.1.1 or one of the subsidiary Te st Mcthd as
AS 1289.2.1.2, AS 1289.2.1.4, AS 1289.2.1.5 or AS 1289.2.1.6 forivn.h 2 re ationship with
Test Method AS 1289.2.1.1 has been established as detailed in Test N ethod AS 1289.2.3.1.
9 Calculations
Calculations shall be as follows:

9.1 Nuclear gauge density and moisture measurei. <t

9.1.1 Determine the compacted dry density for the‘wwst site Ly averaging the dry density values
obtained at the 0° and 90° orientations.

9.1.2 Where any relevant biases have not bez:..applied via the nuclear gauge microprocessor,
adjust the average nuclear gauge drv.auns’ty calculated in Step 9.1.1 by applying these
biases as follows:

f4= Paat Bp' By

where p =_~cuinpacted dry density (t/m?)
d
E = average nuclear gauge dry density (t/m?)
G\
R = material wet density bias (t/m?)
B = material moisture bias (t/m?3)
w

9.1.3 Determine the insitu moisture content for the test site by averaging the measured moisture
content values obtained at the 0° and 90° orientations.
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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:
We+ B,,)100
W= (Wg w)
P4
where w = insitu moisture content (%)
W = average standard blocks moisture content (t/m?)
G
B = material moisture bias (t/m?3)
w
p = compacted dry density (t/m?)
d

9.2 Nuclear gauge density and standard oven drying or subsidiary mc 'stu. » r *zasurement

9.2.1 Determine the insitu wet density for the test site by averaging the w =t ¢ 2nsiy values obtained
at the 0° and 90° orientations.

9.2.2 Where any relevant biases have not been applied via the nucia2r yauge microprocessor,
adjust the average standard blocks wet density calculated'in.Ctep ¢ .2.1 by applying these
biases as follows:

pP= pG+ Bp
where P = insitu wet density \* m?)
P = average star.aa:d blocks wet density (t/m?)
G
B = matesiali et Jensity bias (t/m?3)

p

9.2.3 Determine the insitu mois! ir& ¢ontent for the test site as follows:
Wo PV
100 +w
where M\ = insitu moisture content (t/m3)
= insitu wet density (t/m3)
w = insitu oven dry or subsidiary moisture content (%)
9.2.4 Lceernm ne the compacted dry density for the test site as follows:

Pe=P- W
where p = compacted dry density (t/m?)
d
p = insitu wet density (t/m?)
w = insitu moisture content (t/m3)
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10

Reporting

The following shall be reported:

11

11.2

11.3

11.4

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
f)  the number of this test method, that is NO1.

the report number for the wet density bias and moisture bias, and

Notes on method
Recalibrate the nuclear gauge following any major repair or component reolace nenc.

For pavement materials, it is necessary to determine the moisture bi=s < nd w 3t density bias
for each material type and subtype obtained from a particular sourc=.

A location is to be selected which is at least 2 m from any large ¢bject und 10 m from any
other nuclear gauge. Mark this location and use for all counts c=suciated with operational
checks.

Keep a record for each gauge to record operation~'.che -k data (standard count and gauge
function check) and the date of measurement.

Where there are no previous four standard ¢ ot taken within the previous five weeks of the
current date or when moving the nuclezr gauge+*~ a new operating location and there is a new
designated test location, it may be nec:ssary to take four new standard counts as detailed in
Steps 5.1.1 10 5.1.2.

It is expected that a standard cz.nt o=lue will lie outside the range Lp to Up about once in
every 20 standard count checkz. T'> have consecutive values outside this range is expected
only once in 400 standard c~ui't checks. However, as the return of the gauge for checking and
possible repair can be e¥==nsive and disruptive, it is acceptable to perform a gauge function
check as detailed i sukb+zection 5.2. If verified that the gauge is not operating normally,
remove the nug'e2. gauge from service and have it repaired by a licensed service agent.

Where an = ccepted form of statistical analysis is performed by the microprocessor, it is not
necessair ;. .torccord individual count values. Only record the density and moisture ratio values
2nuonmit Sleps 5.2.3 and 5.2.4.

When_.sing the nuclear gauge within 2 m of a large object or in a trench, take a separate
standard count at each test site.

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

C

)

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

d material moisture bias.
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11.10

11.11

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.

11.12

The vertical tolerances are found in MRTS05 Unbound Pavements Clause 8.4.4.3 and

Annexure MRTS05.1 Unbound Pavements Clause 3.2.1.

11.13

To improve operator safety, it is recommended that the source rod containing radioactive

materials not be extended out of its shielded (SAFE) position prior to placing it int~.the formed
hole. Where possible, align the gauge to allow the placing of the source rod dire stly into the
formed hole from the shielded position. The source rod should be returned /5 it

shielded (SAFE) position at the completion of measurements.

11.14
adjacent to the original site.

Table 1 — Nuclear gauge prescale factors

If unable to obtain firm seating of the nuclear gauge, prepare a new'ie. t s'*e i nmediately

Nuclear gauge make / model :sc ale factor
CPN/except Elite series \"“ 1
CPN/Elite series Ny 8
Troxler/except Model 3450 16
Troxler/Model 3450 - 8
HumboldvAll - 16
InstroTek/Xplorer series /) 16

Table 2 — Gauge function check/- ¢ ensity and moisture ratio limits
Nuclear gauge make/mode ' - Lower limit Upper limit
CPN/except Elite series 0.75 1.25
CPN/Elite series __ ' | 0.25 0.45
Troxler/except I‘/Io\g 1450 0.17 0.33
Troxler/Meden 3450 0.225 0.465
HumborsAll 0.60 1.40
InstroTek/)?pIorer series 0.18 0.35
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Table 3 — Minimum test data

Routine test Material bias or bias check
Nuclear Nuclear gauge Density Moisture
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 v
dry density (t/m?) v v'* v'* v'*
moisture content (t/m?3) v'# v
moisture content (%) v
density count v v v
moisture count v v
relative compaction VA !
1

* These values are only recorded as a means of monitoring the y2lidity o0 the test results (refer to Step 8.6).
# This value is only recorded when the moisture bias is not applie.\ L, e microprocessor.

A This value is only valid when all relevant biases have beer applieu hy the microprocessor.

Figure 1 — Test site

0° €« o

90°V | —Roller direc*ar
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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 gauge.
The moisture bias represents the average moisture content difference between the nuclear gauge and
oven drying tests for a particular nuclear gauge and material. Differences in the moisture’cuntent
values obtained by the nuclear gauge and oven drying tests are due to differences in.the m: terial
sampled by both tests, the effect of moisture gradients, the presence of any bound "vat¢r or. nuclear
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 (:xis ing=.oisture bias and
for providing ongoing adjustment of the bias to reflect subtle changes in materi il-_omposition.

This method makes no provision for concurrent determination of wet ¢=ntity bias, and where both
moisture content bias and wet density bias are required, reference 1¢ =t Method NO3.

3 Procedure
The procedure shall be as follows:

3.1 Select at least six test sites within the lot unac - co isideration using Random Stratified
Sampling: Selection of Location — Avail~:'e Area (unless otherwise specified) as detailed in
Materials Testing Manual Test Method Q205 . (Note 7.1). For stabilised materials, work to
determine the wet density mus* be crirnleted to a stage where the wet density has been
determined within 24 hours aft<i ‘e ¢nd of the work shift where stabilisation works were
completed for the correspor-ir.x le. Number each test site and any bias check test site
consecutively in chronologizal Hrder.

3.2 At each test site, unieiak’, the following:

3.2.1 Measure the nuclear gauge moisture content, and dry density and wet density as detailed in
Test Methor !0 .2 xcept that no material moisture bias and material wet density bias are
applied. Thu. mcisture content and wet density values obtained are referred to as the standard
blocks moil. fure. content and standard blocks wet density. Record the measured moisture

:.our’anu moisture content, dry density and wet density values for both the 0° and 90°
orients.dons.

3.2.2 Obtain a moisture content sample as detailed in Materials Testing Manual Test Method Q061.

/Y
N

A: probe access hole location (small circle)

° >

B: oven dry moisture content test location (large circle)
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3.2.3

41
411

41.2

4.2
4.2.1

422

423

4.3
4.3.1

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 wet
density for each site by averaging the corresponding measurements for the 0° and 90°
orientations.

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

__PcW,
° 100 +w,
where W, = oven dry moisture content (t/m?)
Po = standard blocks wet density (t/m?)
W = oven dry moisture content (%)

o

Data validation

Calculate the moisture count ratio for each site to/iour significant figures as follows:

Cho, - Cy
SC,
where CR, = moi ture ‘count ratio
C, v aoisture count
SC. = moisture standard count

Plot the stahda. d pblocks moisture content against the corresponding moisture count ratio
using the dai irom all test sites (Note 7.2).

T any=daw pair does not lie on the linear plot, reject the standard blocks and oven dry moisture
data fr. this test site.

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

W, = standard blocks moisture content at each test site (t/m?)

Wo = average oven dry moisture content for the test sites (t/m?)

WG = average standard blocks moisture content for the test sites (t/m?)
n = number of test sites

4.3.3 If the moisture standard error does not exceed 0.020 t/m?3, accept the data and calculate the
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 t'ie mois .2/ error
as follows:

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

where = moisture error (t/m?)

= oven dry moisture content at e2Ch (=st s te (t/m?)

EW

Wo

W, = standard blocks moistua.cor te.t at each test site (t/m?3)
Wo = average oven dry noisture vontent for the test sites (t/m?)
Wo

= average staridard bia=!s moisture content for the test sites (t/m?)

b) Eliminate the moisture content'ucta dir (oven dry and standard blocks), with the largest
moisture error.

c) Re-analyse the data by=rep22.ing Steps 4.3.1 to 4.3.4, except that:

i. If data from thiiee ~rinore test sites are eliminated, reject all test data and repeat the
complete.[srocedure.

ii. Ifther: ic acceptable data from less than six test sites, reject all test data and repeat
thz carniete procedure.

iii. faltestdata are again rejected, it is not appropriate to calculate a single wet
d:nsity bias for the material.

44 Deterr iination of moisture bias

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

4.41 Moisture bias (t/m?)

Calculate the moisture bias as follows:

BW: Wo - WG
where B, = moisture bias (t/m?)
Wo = average oven dry moisture content for all accepted test sites (t/m?)
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442

WG = average standard blocks moisture content for all accepted test sites
(tm?)

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 yinicle aun ber;

(Wo- WG)looo

K= e ——
PG - Wo
where K = Kyvalue
Wo = average oven dry moisi.tencentent for all accepted test sites (t/m?)
WG = average standarc blr~ks moisture content for all accepted test sites
(t/m?)
§G = average starz.rd blocks wet density for all accepted test sites (t/m?)

Internal calculation

i)  Calculate the average ovi n di; moisture content as follows:

100W,
WO e
Ps- W
where = average oven dry moisture content for all accepted test sites (%)
o
W = average oven dry moisture content for all accepted test sites (t/m?)
WG = average standard blocks moisture content for all accepted test sites
(tm?)
§G = average standard blocks wet density for all accepted test sites (t/m?)

i) Calculate the average standard blocks moisture content as follows:

100W
WG el
Ps- Wg
where W = 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

7.2

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 moisture
content data as detailed in Steps 4.1 to 4.2.3.

Add the new moisture data pairs to the previously accepted data while remoiiig thr 2e‘existing
and consecutive moisture data pairs commencing at the lowest test site nuriibe (Note 7.3).

Analyse the revised moisture data for acceptance as detailed in Subsacion 4 3, except that no
more than one of the new moisture data points may be eliminated.

Calculate an amended moisture bias for the accepted data as detailed.n Subsection 4.4.

Reporting

The following shall be reported:

a) moisture bias using one of the following convenions:

— to the nearest 0.01 t/m?3

— aKvalue to the nearest 0.01 unit fex 2 Humboldt nuclear gauge

— aKyvalue to the nearest wholesitumua: for a Troxler or Instrotek nuclear gauge, or

— Kvalue inputs, viz. averags e -ury moisture content to the nearest 0.1% and average
standard blocks moistur= cant.nt to the nearest 0.1%.

b) source and descriztior of the material, together with the layer type and layer depth

c) atabulation cctairi=y the standard blocks and oven dry moisture data used to determine
the bias (ircliding any eliminated data), together with the date tested, depth tested, lot
number;*aL.siie number, and chainage and offset

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

€, th:. number of this test method, that is NO2.

Notes 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.

Nuclear Gauge Testing Manual, Transport and Main Roads, July 2019 50f5



Department of Transport and Main Roads

el

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. The
wet density bias represents the average wet density difference between the nuclear gauge and sand
replacement tests for a particular nuclear gauge, material and test depth. Differences in *iic wet
density values obtained by the nuclear gauge and sand replacement tests are due to.difiere 1cos in the
material sampled by both tests, the effect of chemical composition and test site cha: act rist._s (for
example, density and moisture gradients, surface condition, particle size, homa'jencity] 71 nuclear
gauge results and inadequacies in the sand replacement test for some mataiic!'s.

Included in the method is a procedure for monitoring the applicability of an exis .iry wet density bias
and for providing ongoing adjustment of the bias to reflect subtle change.. in material composition.

This method also caters for concurrent determination of a moisture 'p) »s as detailed in Test
Method NO2.

3 Procedure
The procedure shall be as follows:

3.1 Select at least six test sites within the lot :nder consideration using Random Stratified
Sampling: Selection of Location - Avail.ble +irea (unless otherwise specified) in accordance
with Materials Testing Manual Tes' Method Q050 (Note 7.1). For stabilised materials, work to
determine the wet density musiue coinpleted to a stage where the wet density has been
determined within 24 hours ~ftv- tk2 end of the work shift where stabilisation works were
completed for the correspu rdir g lot. Number each test site and any bias check test site
consecutively in chrorol=g'cal order.

3.2 At each test site~uznuartake the following:

3.2.1 Measure the i~z gauge wet density as detailed in Test Method NO1, ensuring that any
relevant alignm::nt and gauge biases are applied but that no material wet density bias is
apnlied. Th = wat density is referred to as the standard blocks wet density. Record the

ne>~ureu density counts, dry density and wet density values for both the 0° and 90°
orient.dons.

Where a moisture content bias is required in conjunction with a wet density bias, obtain and
record 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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3.2.3

41

4.2
4.2.1

422

423

4.3
4.3.1

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 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 density count and standard blocks wet density for 2ach site by averaging the
corresponding measurements for the 0° and 90° orientation=

Data validation

Calculate the density count ratio for each site to fou.: sigr ificant figures as follows:

o

C
CR = -
S&
P
where CR, = density couriirato
Cp = den’;;l, Cbullt
SCp = [dzneity standard count

Plot the standard b. \cks".vet density against the corresponding density count ratio using the
data from all te( 't «itns (Note 7.2).

If any data Hoin does not lie on the linear plot, reject the standard blocks and sand
replacement et density data for this test site.

Jat~"Lsceptance

Caicuiate the average standard blocks wet density and average sand replacement wet density
for all remaining test sites.
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4.3.2 Calculate the wet density standard error as follows:

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

where SEp = wet density standard error (t/m?)
Pq = sand replacement wet density at each test site (t/m?)
Po = standard blocks wet density at each test site (t/m?)
ES = average sand replacement wet density for all test sites (t/m?)
EG = average standard blocks wet density for all test sites t/m )
n = number of test sites

4.3.3 If the wet density standard error does not exceed 0.055 t/m?3, accef th » act=‘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, perform the ‘ollowing:

a) For each density data pair (sand replacement an<' ste nca ? bl/,cks), calculate the wet
density error and follows:

Ep:‘(Ps‘ pG)‘ (Ps - F\;)

where Ep = wet density €rror (1123
Pq = sand replace mera wet density at each test site (t/m?)
Po = stardaid Ciocks wet density at each test site (t/m?)
ES = [(average sand replacement wet density for the test sites (1/m?)
EG =__.average standard blocks wet density for the test sites (t/m?)

b) Eliminaicithiaet density data pair (sand replacement and standard blocks), with the
largastu wet density error.

0, Reanalyse the data by repeating Steps 4.3.1 to 4.3.4, except that:

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

53

54

5.5

7.2

7.3

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 density and
sand replacement wet 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 /on: es and
perform the testing as detailed in Section 3.

Determine and validate the nuclear gauge density count and standard bloc'ss w 2t-uensity data
as detailed in Steps 4.1 t0 4.2.3.

Add the new density data pairs to the previously accepted data whiie rc maving three existing
and consecutive density data pairs commencing at the lowest te't site .iumber (Note 7.3).

Analyse the revised wet density data for acceptance as det«i'ed . Subsection 4.3, except that
no more than one of the new density data pairs may b ..elininz «ed:

Calculate an amended wet density bias for the acc»c*2c data as detailed in Subsection 4.4.

Reporting

The following shall be reported:

a) wet density bias to the nearest 0.C* t/n\°

b) source and description of t. = i ‘ate rial together with the layer type and layer depth

c) atabulation containino-the stzndard blocks and sand replacement wet density data used
to determine the bias ‘ici uding any eliminated data), together with the date tested, depth
tested, lot numbe . *Cot site number, and chainage and offset

d) the date the-hial . was reported, and

e) the numhe, of tais test method, that is NO3.

Notes on muthod

.A.ro7ues to determine a wet density bias that is representative of the lot, distribute the sampling
locatons throughout the lot.

The relationship between nuclear gauge wet density and density count ratio is essentially
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 the wet
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 froi c¢ mparative
nuclear gauge wet density and core compacted density results.
3 Apparatus

The following apparatus is required:

3.1 Nuclear gauge of an approved make and model as listed in Seci'on 1 ¢i the Nuclear Gauge
Testing Manual and with a calibration density uncertainty of lesa.ti:an 0.08 t/m? for gauges
used in backscatter mode and for thin-layer gauges su:ch (is/i.oxle 4640B.

3.2 Reference block, as supplied by the manufacturer-vith \he nuclear gauge and traceable to the
nuclear gauge.

3.3 Guideplate or straightedge.
3.3.1  Guideplate, a flat metal template at leas: the same size as the base of the nuclear gauge.
3.3.2 Straightedge, a steel straightedge ah2u300 mm long and 5 mm thick.

3.4 Dry fine sand passing a 0.600 rn ( st sieve.

4 Calibration and biasinj
Calibration and biasin 1 <%l be performed as follows:
4.1 Standard block=-~a:‘bration

Calibrate thznuc'~ur gauge on standard blocks at least once every two years for density
measurement a5 detailed in the relevant Australian Standard as follows (Note 11.1):

e “Nurlesir thin-layer density gauge AS 2891.14.3
e N:clear moisture-density gauge (backscatter) AS 2891.14 .4
4.2 Asphalt density bias

4.2.1 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 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 plac > the re.crence block
on the designated test location (Note 11.2).

Take a standard count for each density detection system in accerdanci ‘with the appropriate
standard count operating instruction detailed in Section 4: Oparatng Instructions: Operational
Checks of the Nuclear Gauge Testing Manual and ensure/ne¢ follo\ving:

a) the nuclear gauge is correctly located on the refercnoe viock
b) the source rod handle is correctly located in the =hieided position, and
c) the density standard count values are r.:¢ora »d (Note 11.3).

Calculate the average of the previous fo! = recorded and accepted density standard counts
(Note 11.4).

Calculate the density limits for ¢aci “de! .sity detection system as follows and record the limits
(Note 11.3):

— . |sC

L o= SC-2,|—

PS

— _|sC

U, =SC+2,|—

PS

where U = average density standard count (DS)
= lower limit for density
p
Up = upper limit for density
PS = 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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5.2.1 Remove the nuclear gauge and reference block from the store and place the reference block
on the designated test location (Note 11.2).

5.2.2 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).

5.2.3 Calculate the mean and standard deviation of the density counts.

5.2.4 Calculate the density ratio for each density detection system as follows and recc rd 11e value

(Note 11.3):
= S
p Ep
where I = density ratio
S = standard deviation of the densitv"Crunts
Ep = mean density count

5.2.5 If the density ratio for each system lies within the lim.'s given in Table 2, the nuclear gauge is
verified to be operating normally and may b¢ us2d for testing.

5.2.6 If any density ratio lies outside the relevant limiis'given in Table 2, repeat Steps 5.2.2 to 5.2.5.
If any ratio is again outside the limits, r’:mc ‘e the nuclear gauge from service and have it
repaired by a licensed service ager:.

5.3 Density system consistency ciixcn'(frequency: monthly)

Perform a density system cor sisiency check in accordance with Section 2, Subsection 1.2 of
the Nuclear Gauge Tesung Munual.

6 Configuration

On each day ol ':se’ configure the nuclear gauge before testing by undertaking a standard
count and« ettit 3 or checking test parameters appropriate to the asphalt mix design as
follows:

6.1 starZoru count

6.1.1 Rei.ove the nuclear gauge and reference block from the transport case and place the
reference block on the surface of the particular asphalt mix under test (Note 11.7).

6.1.2 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

7.1

7.2

7.3

8.1

8.2

8.3

8.4

8.5

8.6

9.1

9.2

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 site which is
flat and free from depressions.

Sweep all loose material from the test site and sprinkle fine sand on the sur'ace. Mc e the
guideplate or straightedge over the surface until the voids are just filled sci:zurir o.nat the sand
does not form an added layer. Remove the guideplate or straightedoa

Testing
Testing shall be performed as follows:

Place the nuclear gauge on the prepared test site such thi't "0 lon jitudinal axis of the nuclear
gauge is parallel to the direction of rolling.

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

Take a 1-minute count in accordance with the «riuropriate measurement operating instruction
detailed in Section 4: Operating Instructiors: Testing — Asphalt of the Nuclear Gauge Testing
Manual. Record the wet density an-he d=asity count.

Rotate the nuclear gauge throi:g... 1227 ensuring that the test site is not disturbed. Repeat
Steps 8.2 to 8.3 and then mavu. the source rod to the shielded position (Note 11.10).

Compare the wet densir v lurs from the two orientations. If the difference exceeds
0.075 t/m3, examine-a.w4 1u ther prepare the test site as necessary and repeat Steps 8.1 to
8.4.

If the wet den<=it, difierence again exceeds 0.075 t/m?3, abandon the test site and select a new
site immea.ately adjacent.

Caicuintions
Calcul-.tions shall be as follows:

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.

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 setting to the
nearest 1 mm

e) report number for the asphalt density bias and, in the case of an amen/ fed bias <he date
and report number for the previous report, and

f)  the number of this test method, that is NO4.

11 Notes on method
11.1  Recalibrate the nuclear gauge following any major repair or=omg: nent replacement.

11.2  Alocation is to be selected which is at least 2 m from <.« [ ‘02 object and 10 m from any
other nuclear gauge. Mark this location and use fc = &' couliis associated with operational
checks.

11.3  Arecord is to be kept for each gauge to recc (| op >rational check data (standard count check
and gauge function check) and the date ~f measurement. For nuclear gauges with two
detection systems (for example, the nt :lea thin-layer density gauge), record the check data
for each system separately.

11.4  Where the previous four standara ~ounts have not been taken within the previous five weeks
of the current date or the nuc!'sa=gauge has been moved to a new operating location and has
a new designated test Ince*'on it may be necessary to take four new standard counts as
detailed in Steps 5.1.7 400 1.2

11.5 Itis expected thal:» siandard count value will lie outside the range Lpto Up about once in

every 20 stzncara-count checks. To have consecutive values outside this range is expected
only oncq.ir40/ standard count checks. However, as the return of the gauge for checking and
peasibia rerair can be expensive and disruptive, it is acceptable to perform a gauge function
‘he<ii s detailed in Subsection 5.2. If the gauge is not verified as operating normally, remove
the.n:Clear 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.

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 The test area is formed by a single rectangle being at least the size of the guide plate with the
source rod being over the surface of the asphalt at each end of the test area.

oA oB

—Roller direction—

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

Table 1 — Nuclear gauge prescale factors

Nuclear gauge make/model Presc ale_Facrur
CPN/except Elite series 1 /
CPN/Elite series 8
Troxler/except Models 3450 and 4640B p, 16
Troxler/Models 3450 and 46408 \M 8
Humboldy/All \ 16
InstroTek/Xplorer series \( 16

Table 2 — Gauge function check — densitv-ra o /. mits
Nuclear gauge make/model ¢ Eower limit Upper limit
CPN/except Elite series \ 0.75 1.25
CPN/Elite series :_ J 0.25 0.45
Troxler/ except Models 3410 - 0.17 0.33
and 4640B
Troxler/Model 3450 - 0.225 0.465
Troxler/Model 43408 0.25 0.45
Humbolauall 0.60 1.40
InstroTex/All 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 bias
represents the average density difference between nuclear gauge wet density and core compacted
density for a particular nuclear gauge, asphalt mix and layer thickness. Differences betw<e nuclear
gauge wet density and core compacted density are due to differences in the material.=ainpl :d by both
tests and the effect of chemical composition and test site characteristics (for examp 2, ¢ans..y
gradients, surface condition, homogeneity) on nuclear gauge results.

Included in the method is a procedure for monitoring the applicability of an (:xis ing asphalt density
bias and providing ongoing adjustment of the bias to reflect subtle changes in ¢ sznalt mix
composition/site conditions.

3 Procedure

The procedure shall be as follows:

3.1 Select at least 10 test sites within the lot undz:consiavration using Random Stratified
Sampling: Selection of Location — Available ‘\ieca ‘unless otherwise specified) as detailed in
Test Method Q050 (Note 7.1). Number‘cach testsite and any bias check test site
consecutively in chronological order.

3.2 At each test site, undertake the fol owing:

3.2.1 Measure the nuclear gauge wit de »sity as detailed in Test Method NO4, except that no
asphalt density bias is appiier... 11us wet density is referred to as the standard blocks wet
density. For thin-layer 5uug 2/ the gauge layer thickness should be set to the nominal
thickness of the layer. \xecord the measured density counts and wet density values to the
nearest 0.001 t/r*. 1 both the 0° and 180° orientations (Note 7.2).

3.2.2 Obtain a 152 m.»“ameter core sample centrally within the site in accordance with Test
Method AS 289 .1.2.

3.2.3 Mecasui thz compacted density of the core sample in accordance with
~25u M thod AS 2891.9.2, Q306B or Q306C as appropriate (Note 7.3).
4 Calculations
Calculations shall be as follows:
4.1 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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Test Method NO5: Asphalt density bias

421

422

423

4.3
4.3.1

432

4.3.3

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 ratic 'sing the
data from all test sites (Note 7.5).

If any data pair does not lie on the linear plot, reject the standard blocks ana co' e compacted
density wet density data for this test site.

Data acceptance

Calculate the average standard blocks wet density and average “:ore cumpacted density for all
remaining test sites.

Calculate the density standard error as follows:

where SEP = density standar ' error (/m?)
D. = core combYasira density at each test site (t/m?)
Po = stantard .locks wet density at each test site (t/m?3)
BC =.. a ers.ge core compacted density for the test sites (t/m?)
BG = “average standard blocks wet density for the test sites (t/m?)
n = number of test sites

If the C=nsi ¥ scandard error does not exceed 0.025 t/m?3, accept the data and calculate the
1sphait aensity bias as detailed in sub-section 4.4.
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434

4.4

5.1

5.2

5.3

If the density standard error exceeds 0.025 t/m3, 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 Ep = density error (t/m?)
D, = core compacted density at each test site (t/m?)
Pg = standard blocks wet density at each test site (t/m?)
BC = average core compacted density for the test sites (t/m?)
BG = average standard blocks wet density for the test sies t/m-)

b) Eliminate the density data pair (core compacted density and sianc ard blocks wet density)
with the largest density error.

c) Re-analyse the data by repeating Steps 4.3.1 t0 4.3.4, axcep that:

i. If data from more than 20% of test sites are v.minate d, reject all test data and repeat
the complete procedure.

ii. If all test data are again rejected, it.i= not apnropriate to calculate a single asphalt
density bias for the material.

Asphalt density bias

Calculate the asphalt density bias (isi"i¢c. accepted data to the nearest 0.001 t/m? as follows:

B,=Dc-pg
where B = a ohult density bias (t/m?)
p
BC = " average core compacted density for the test sites (t/m?)
p = average standard blocks wet density for the test sites (t/m?3)
G
Faas ciezk

Bias r'iecks shall be performed as follows:

Monitor 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.

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

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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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.

5.5 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 compactad de nsity data
used to determine the bias (including any eliminated data), together wih th 2 de e tested,
lot number, test site number, and chainage and offset

d) the date the bias was calculated and, in the case of an amend :d « spi.2'. density bias, the
report number and date for the previous report, and

e) for thin-layer gauges (such as Troxler 4640B) the gaugeaver thickness setting to the
nearest 1 mm, and

f)  the number of this test method, that is NO5.

7 Notes on method

7.1 In order to determine an asphalt density bias" 'hic 1 is representative of the lot, distribute
sampling locations throughout the lot.

7.2 The test area is formed by a single r¢=ten7ie being at least the size of the guide plate with the
source rod being over the surface «” thr, asphalt at each end of the test area.

oA oB —<cller direction—

Position A is the-cauite rod location for 0° measurement and position B is the source rod
location for 18Cine asurement.

7.3 For stona n.asti asphalt and open graded asphalt, determine the core sample compacted
dersityiin e ccordance with Test Method Q306C. For dense graded asphalt, the core sample
navLo tested in accordance with Test Method AS 2891.9.2 or Q306B rather than Test
Methey Q306C, provided that its air void content is not less than the minimum specified level.
Use the same compacted density method for both the bias determination and bias checks.

7.4 For 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 hardened
concrete using a nuclear gauge. The method is based on the backscatter mode of measui<ment and
records the wet density output from the nuclear gauge as the compacted density of th= con( rete.

An adjustment is made to the standard blocks wet density calibration as determir=d fro n comparative
nuclear gauge wet density and core density results.
3 Apparatus

The following apparatus is required:

3.1 Nuclear gauge of an approved make and model as listad i1 Se-tior 1 of the Nuclear Gauge
Testing Manual and with a calibration density uncertair.ty of izss than 0.08 t/m?.

3.2 Reference block, as supplied by the manufacturer w:*h u.2 nuclear gauge and traceable to the
nuclear gauge.

3.3 Guideplate or straightedge.
3.3.1  Guideplate, a flat metal template at lea it th,..same size as the base of the nuclear gauge.
3.3.2 Straightedge, a steel straighted. e 2xou. 300 mm long and 5 mm thick.

3.4 Dry fine sand passing a 0.600" mm .est sieve.

4 Calibration and bizsing
Calibration and biax ng siiall be performed as follows:
4.1 Standard bloc. < ci libration

Calibrate th> nu clear gauge on standard blocks at least once every two years for density
meastremy nt os detailed in the relevant Australian Standard as follows (Note 11.1):

o Nuclear moisture-density gauge (backscatter) AS 2891.14.4
4.2 Concrete density bias

4.2.1 Determine 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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422

5.1
5.1.1

514

5.1.5

5.2
5.21
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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.rafere!ice block
on the designated test location (Note 11.2).

Take a standard count for each density detection system in accordance with *he appropriate
standard count operating instruction detailed in Section 4: Operatir 3 Ir. structions: Operational
Checks of the Nuclear Gauge Testing Manual and ensure the following:

a) the nuclear gauge is correctly located on the reference b!ack
b) the source rod handle is correctly located in the shieliled | asit'on, and
c) the density standard count values are record {'./{Ncte 11.3).

Calculate the average of the previous four rezorded aid accepted density standard counts
(Note 11.4).

Calculate the density limits for each dens'ty detection system as follows and record the limits
(Note 11.3):

A'):S__Z E
S

U =SC+2 5¢
. PS

where :_m = average density standard count (DS)

N = lower limit for density
upper limit for density

nuclear gauge prescale factor (Refer to Table 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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Test Method N06: Compacted density of concrete

5.2.2 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).

5.2.3 Calculate the mean and standard deviation of the density counts.

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

(Note 11.3):
L= s
p Ep
where I.p = density ratio
S = standard deviation of the density counts
Ep = mean density count

5.2.5 If the density ratio for each system lies within the i. \.i*s ¢iven in Table 2, the nuclear gauge is
verified to be operating normally and may be 11sed fo. festing.

5.2.6 If any density ratio lies outside the relevant lixits viven in Table 2, repeat Steps 5.2.2 to 5.2.5.
If any ratio is again outside the limits, re.nove the nuclear gauge from service and have it
repaired by a licensed service agent.

5.3 Density system consistency:he ¢!l ({-equency: monthly)
Perform a density system con. iste| .cy check in accordance with Section 2, sub-section 1.2 of
the Nuclear Gauge Testin' M.anual.

6 Configuration

On each day of us :.. cunfigure the nuclear gauge before testing by undertaking a standard
count and sziing 2t checking test parameters appropriate to the concrete mix design as
follows:

6.1 Slanda:d rount

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

6.1.2 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

7.1

7.2

7.3

8.1

8.2

8.3

8.4

8.5

8.6

9.1

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 locations will
be chosen to exclude joints, edges and, where applicable, steel reinforcement or tie bars
(located with a metal detector or similarly appropriate device) (Note 11.9).

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

Sweep all loose material from the test site and sprinkle fine sand or“u:2 virfa ce. Move the
guideplate or straightedge over the surface until the voids are just filec ensuring that the sand
does not form an added layer. Remove the guideplate or straigh’edge.

Testing

Testing shall be performed as follows:

Place the nuclear gauge on the prepared test site such uiat the longitudinal axis of the nuclear
gauge is parallel to the direction of paving.

Confirm that the nuclear gauge is firmly zeatea without rocking (Note 11.10). Move the source
rod to the backscatter (BS) position.

Take a 1-minute count in accordar ce'with the appropriate measurement operating instruction
detailed in Section 4: Operatinyg i:stactions: Testing — Asphalt of the Nuclear Gauge Testing
Manual. Record the wet der<it,.ard the density count.

Rotate the nuclear gaugz 1 rough 180°, ensuring that the test site is not disturbed. Repeat
Steps 8.2 to 8.3, ani tiien. nove the source rod to the shielded position (Note 11.11).

Compare the w':t .encity values from the two orientations. If the difference exceeds
0.075 t/m3, zan.i»< and further prepare the test site as necessary and repeat Steps 8.1 to
8.4.

Ifaie wat d2nsity difference again exceeds 0.075 t/m?3, abandon the test site and select a new
¢*2imiediately adjacent.

Calculations

Calculations shall be as follows:

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.

Nuclear Gauge Testing Manual, Transport and Main Roads, February 2021 4 0of 6



Test Method N06: Compacted density of concrete

9.2

10

11.4

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?)
p
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 chainag: and offset

c) source and type of the concrete together with the mix code 1 umber and nominal layer
depth

d) report number for the concrete density bias

e) report number for the asphalt density bias ana, in i~ » case of an amended bias, the date
and report number for the previous reprit, and

f)  the number of this test method, that is NL3

Notes on method
Re-calibrate the nuclear gauge /2t wing any major repair or component replacement.

A location is to be selected.:»#h.=h i at least 2 m from any large object and 10 m from any
other nuclear gauge. Mart t'is/location and use for all counts associated with operational
checks.

A record is to be“ap.for each gauge to record operational check data (standard count check
and gauge func'ion heck) and the date of measurement.

Where the . rev ous four standard counts have not been taken within the previous five weeks
of the«urreat Jate or the nuclear gauge has been moved to a new operating location and has
| nerndesignated test location, it may be necessary to take four new standard counts as
detaile in Steps 5.1.1 to0 5.1.2.

It is expected that a standard count value will lie outside the range L, to U, about once in
every 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.

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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11.9

11.10

11.11

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

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.

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 source/detector
axis.

If the nuclear gauge cannot be firmly seated, prepare a new test site immec‘ate'y aci<cent to
the original site.

The test area is formed by a single rectangle being at least the size G *hu.qui e plate with the
source rod being over the surface of the concrete at each end of the te 5t ~rea.

oA oB «—Paving direction—

Position A is the source rod location for 0° measurement anJ' Fc_ition B is the source rod location for
180° measurement.

Table 1 — Standard count prescale factors

Nuclear gauge make / model Prescale factor
CPN/except Elite series s 1
CPN/Elite series N 8
Troxler/except Model 3450 and 46408 16
Troxler/Model 3450 and 4640~ 8
Humboldy/All ' 16
InstroTek/Xplorer snrie_f ) 16

Table 2 — Gauqe i 'nction check — density ratio limits

Nuclea g au¢ e make / model Lower limit Upper limit
CPN/except Elite series 0.75 1.25
CPN/Elite 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 density bias
represents the average density difference between nuclear gauge wet density and core density for a
particular nuclear gauge, concrete mix and layer thickness. Differences between nuclear'ycuge wet
density and core density are due to differences in the material sampled by both tests.=2nd th : effect of
chemical composition and test site characteristics (for example, density gradients, < urfe ce condition,
homogeneity) on nuclear gauge results.

Included in the method is a procedure for monitoring the applicability of an (:xis iing z4ncrete density
bias and providing ongoing adjustment of the bias to reflect subtle changes in (o7 .crete mix
composition.

3 Procedure

The procedure shall be as follows:

3.1 Select at least 10 test sites within the lot undz:consiavration using Random Stratified
Sampling: Selection of Location — Available ‘\rea ‘unless otherwise specified) as detailed in
Test Method Q050 (Note 7.1). Number‘vach testsite and any bias check test site
consecutively in chronological order.

3.2 At each test site, undertake the fol owing:

3.2.1 Measure the nuclear gauge wt de »sity as detailed in Test Method NO6, except that no
concrete density bias is afplr.d. i nis wet density is referred to as the standard blocks wet
density. Record the measu. ~'density counts and wet density values to the nearest 0.001 t/m?
for both the 0° and_“3u" or antations (Note 7.2).

3.2.2 Obtain a core siamsle centrally within the site in accordance with Test Method AS 1012.14.

3.2.3 Measure th> density of the core sample in accordance with Test Method Q473.

4 Czlzuiations
Calcul? tions 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).
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4.2 Data validation

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

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

C
CR =—"
SC,
where CRp = density count ratio
Cp = density count
SC = density standard count

P

4.2.2 Plot the standard blocks wet density against the corresponding density ‘:oun. ra.o using the
data from all test sites (Note 7.3).

4.2.3 If any data pair does not lie on the linear plot, reject the standard block “and core density wet
density data for this test site.

4.3 Data acceptance

4.3.1 Calculate the average standard blocks wet densit; and average core density for all remaining
test sites.

4.3.2 Calculate the density standard error as follow «:

, - -
SE :4/§_kgc ‘OG'pc+pG)
p

{ n-2
where SEP = dersity 1 tandard error (t/m?3)
Pe =+ carr, density at each test site (t/m?)
Po =" standard blocks wet density at each test site (t/m?)
EC = 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

4.3.3 If the density standard error does not exceed 0.035 t/m3, 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?)
EC = average core density for the test sites (t/m?3)
EG = average standard blocks wet density for the test sitet (t/ni®)

b) Eliminate the density data pair (core density and standard blocks ! vet.density) with the
largest density error.

c) If data from three or more test sites are eliminated, reje~t ain* st data and repeat the
complete procedure.

d) |If all test data are again rejected, it is not app. ;priai2 1w calculate a single concrete
density bias for the material.

e) Re-analyse the data by repeating Steps ¢.3.7 to 4.3.4.
44 Concrete density bias

Calculate the concrete density bias‘us'ngaccepted data to the nearest 0.001 t/m? as follows:

Bp: pC_ pG
where Bp = [eonirete density bias (t/m?)
5 =..“average core density for the test sites (t/m?)
C
; = average standard blocks wet density for the test sites (t/m?)
G
5 Pias cherk

Bias c'.ecks shall be performed as follows:

5.1 Monitor the concrete density bias by performing three additional nuclear gauge wet density
and 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.

Nuclear Gauge Testing Manual, Transport and Main Roads, February 2021 3of4



Test Method NO7: Concrete density bias

55 Calculate an amended concrete density bias for the accepted data as detailed in
Subsection 4.4.
6 Reporting
The following shall be reported:
6.1 Concrete density bias to the nearest 0.001 t/m>.
6.2 Source and type of the concrete together with the mix code number and nominal layer depth.

6.3 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 number,
test site number, and chainage and offset.

6.4 The date the bias was calculated and, in the case of an amended concrete density )ias, the
report number and date for the previous report.

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

7 Notes on method

71 In order to determine a concrete density bias that is representativ > of the lot, distribute
sampling locations throughout the lot.

7.2 The test area is formed by a single rectangle being at loazt UG size of the guide plate with the
source rod being over the surface of the concrete . ea<n end of the test area.

oA oB «—Paving direction—

Position A is the source rod locatio’i 1t - U™ measurement and position B is the source rod
location for 180° measurement

7.3 The relationship between /iur.eai gauge wet density and density count ratio is essentially
linear over the expected denaily range within a lot.

7.4 Where there are or. / eiglit existing data points, remove only two so that nine data points are
available for analvsis.
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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.

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

2 Measurement

When <READY> is displayed:

Star jard Count-

DS = XX
STANDARD and the following is displayed: MS = XX

+ Take new count?

»  Press

»  Press

YES
EXIT

YES

and the following is aieniayed:

Is gauge on Std.
Block & Source
rod in SAFE pos?

Taking

Standard Count-
XX seconds
remaining

»  Press EXIT and-the “alluwing is displayed:

MS = XX XX %P
DS = XX XX %P
P Atthe end of the ce:'ntinaseriod the following is displayed: Do you want to Lse

the new STD

Fecord ti~fiollowing values:
e MS as the moisture standard count.
e DS as the density standard count.

YES

»  Press EXIT

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 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.

>

2

Press

ON

Measurement

When <READY?> is displayed:

>

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

Press

Press

Press

Press

Press

/ t th="ena of the counting period, the following will be

displavd:

Record R as the density ratio.

Press

SHIFT

X

SPECIAL

8

COUNTS

1

NCOICE

CiCE

SUARTY
FMIGR

START/
ENTER

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

l SPECIAL FUNCTION

) YES - Next menu
1-8STAT TEST

2 -DRIFT TEST

and the following is di¢playeu:

-STAT TEST-
Want to view last

and the follow 1qg i; displayed:
Stat Data?

Fut gauge on Std
Block, rod in
SAFE position &
press START

an.'.the following is displayed:

-STAT TEST-
Reading #x

and the following is displayed: Tl R

DENS STAT TEST
Avg cnts: XX
R 204 (000K
EMNTER for Moist

MOIST STAT TEST
Avg cnis: XX
Rl 200 (000K
View Stat. data?

and the following is displayed:
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Operating Instruction N102: Statistical Count Troxler 3440

Record R as the moisture ratio.

MOICE
»  Press CicE and display will return to <READY>.
»  Press OFF if the nuclear gauge is not required for further use.
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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 routine.

2 Measurement

When <READY> is displayed:

IS=ma X ME=200K
»  Press STANDARD | and the following is displayed: » 2w Std Count?
oM o | Press START for
»  Press VES and the following is di¢ plajed: Standard Count
START . N Standard Count
»  Press ENTER and the follorving is displayed: XM Seconds

Standard Count

At the end of the counting period the fol'owing will be DS=XXX MS=XXX

displayed:

Record the following values:
e DS as the density sturdard count.
e MS as the mo’sti'=e standard count.

»  Press ‘
L
q

OFF ) ) i
»  Fress | o if the nuclear gauge is not required for further use.

Ol
VES

and the display will return to <READY>.
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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

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

Measurement

When <READY> is displayed:

>

e AL -
Press SPECIAL and the following is displayed: 4w EnTER)
. - l
Press * repeatedly until the following is ) -STAT TEST -
displayed: ( Tl or ENTER)
START Press START for
Press ENTER and the following is disp aved: 20 m. Stat Test
START . -STAT TEST-
Press ENTER and the followirig /s aisplayed: Rdg. #X XX sec
. . . . D MK
At the end of the counting perizd thafollowing will be displayed: 14 to view data
‘ S Dens. R=2. 20X,
Press ‘f \ “and the following is displayed: +1 to view data
Record [Ccns. Rias the density ratio.
r
repeatedly until the following is Moist R=X 300

Press | N7

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 routine.

2 Measurement

When <READY> is displayed:
“Sta, dard Count-
( et O OO

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

Flace Gauge on
Spacer & both on

»  Press YES and the following wili" »2.dit oleyed: Block, Put Rod in
EXIT SAFE, Press ENTER
pr— Taking

START/ Standard Count.
»  Press ENTER and the fc low.ng will be displayed: XX seconds
= remaining.
Std1  Std2
At the end of the counting er.od, the following will be KKK XXX
) XXX %Z XXX %Z
displayed: Usze new Stds?
Record the follg virig-values:
e Std| as the System 1 standard count.
o _ St'? .x the System 2 standard count.
»  Press 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 routine.

2 Measurement

When <READY> is displayed:

Sngy g FL:miurl
SFECIAL : : Ye: - hn Menu
nd the following will
» Press | SHIFT g and the erowing be 1- jurace Voids
x displayed: 2 - ".ecover Erase
"“A_"‘ i Flace Gauge on
CALC . o Spacer & both on
> Press 3 a.nd the fo.IIowmg will be Block, Put Rod in
displayed: SAFE, Press ENTER
I -STAT TEST-
b Pross STARTY and the 75lloving will be PRI 2
- displaycd. Time: XX secs.
-STAT TEST-
Avg X000 X E
At the end of the countirg renud, the following will be displayed: Avg: X XXX Z
View stat data?

Record the secenuaiue on the first line of displayed data as the System 1 density ratio.

Record the cacund value on the second line of displayed data as the System 2 density ratio.

»  Prese NOICE and the display will return to <READY>.
CICE
ress if the nuclear gauge is not required for further use.
> P OFF if th | is not required for furth
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Operating Instruction N109: Standard Count CPN MC3

1 Set up

For a 50 mm thick reference block, place the transport case on its end with the CPN logo uppermost.
Locate the reference block with the three studs upright on the case across the protective strips.
Position the nuclear gauge on the block so that the studs on the block fit into the depressions in the
gauge base.

For a 75 mm thick reference block, position the nuclear gauge on the reference block so that the studs
fit into the depressions in the nuclear gauge base.

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

2 Measurement
STD
> Press ] START I
|
SE————

At the end of the counting period:

> Press rev=atcdl unul the following is displayed:

cpm Ve h2o
Prv i Y HOHK
Std X X Ho,
Xi KX XX,
M 756 256
STAF.( new standard
R exit

Record the following vall ex.
e Std wet as dar.ity standard count.
e Std h20.as moisture standard count
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Operating Instruction N110: Statistical Count CPN MC3

1 Measurement

A statistical analysis is performed using data obtained during a standard count. The analysis is
displayed together with the density and moisture standard counts.

Following completion of the standard count as detailed in Operating Instruction N109, the following will

be displayed:
Cpm wet h2o
Prv O, A,
Std KX, KX,
Xi HKAXX, KA,
M 256 256

START mew standard
CLEAR Exit

Record the following values:
e Xiwet as the density ratio.

e Xi h20 as the moisture ratio.
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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 routine.

*DATA  XXOOUXX
*SET UP X0CXCXKX

The following will be displayed: *ENGINEERING
L ZPTH=SAF

2 Measurement

*SET LN 2

and the following will *SE7 »"EA>.'REMENT MODES
»  Press F2 be disblaved: g *SET (F.:iCl. COR.
played: » =T T4RGETS
MEAS = FAST/NORM/SLOW
and the following il STD = AMIN/GMIN
»  Press F2 be disoiaved ¢ TYPE = ASPH/SOILITHIN
e displaye. DEPTH = AUTO/MANUAL

»  Press F2 rer ea.2aly until “4MIN” flashes.

DS = XXXX MM/DD/YY

N MS = XXX MM:HH
STk
> Pross ST and Fhe following will * TAKE NEW STD
N be displayed: * USE CURRENT STD
— TAKING STANDARD
> ol F3 and the following will | THE REMAINING = XGXX
: be displayed: Ms= X DEPTH = SAF

»  Atthe 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 I";ENI._I and the display will return to the main menu.

If an error message is displayed:

MAIM
» Press F4 MENU and the display will return to the main menu.

»  Press PWR if the nuclear gauge is not required for further ( se.
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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.

>

2

>

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

PVWR
Press

The following will be displayed:

and allow the nuclear gauge to complete the initialising routine.

*DATA  XUOUXX
*SET UP XOCXCKX
*ENGINEERING

DEPTH=SAF
Measurement
*SET D
and the following will be *$7”, MEA SUREMENT MODES
Press F2 | Seoaved ' *LE", 1 INCH COR.
ISplayed: L SE” (ARGETS
MEAS = FAST/NORM/SLOW
and the following will be STD = 4MINMGMIN
Press F2 | Seoaved TYPE = ASPH/SOILTHIN
ISplayed: DEPT = AUTO/MANUAL
Press F2 repeated|’ uni' . “16MIN” flashes.
DS = XXXX MM/DD/YY
=TD I and the following will be L=l MM:HH
Press STAT ‘ . . TAKE NEW STD
displayed: * USE CURRENT STD
S TAKING STATISTICS
o F3 and the following will be TD';"EKRE“A'"'“G XXX
ress .
displayed: MS =X DEPTH = SAF
At the end of the counting period, the following will be displayed:
STAT TEST RESULTS DS = XXXX %ERR = X.X
MS = XXX %ERR = X.X
DS = XXXX.X R = X.XXX or *REJECT & TAKE NEW STD
MS = XXX.X R = X.XXX *RETAIN THE NEW STD
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Operating Instruction N114: Statistical Count Humboldt 5001EZ

Record the following displayed values:

e Rinthe DS row as the density ratio.

¢ Rinthe MS row as the moisture ratio.

If an error message is displayed:

»  Press F4

FB to take new counts.

MAIN
»  Press MENL

»  Press F2

»  Press F2

»  Press F2

MAIN
»  Press MENU

»  Press FWR

and the display will return to the main menu.

*SET UP 2

. . *SET MEASURI MLOE.
and the following will be *SET TREN™* (R,

displayed: *SET TARC ET..

MF*S --ASTINORM/SLOW
and the following will be ST S ke S
displayed: | L7PTH =AUTOMANUAL

repeatedly until “4h'N” flasiics.

and the dispiav wiil return to the main menu.

if wie r.uclear gauge is not required for further use.

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

20f2



Department of Transport and Main Roads

el

Operating Instruction N115: Standard Count Humboldt 5001C

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 initialising routine.
' SAF
The following will be displayed: — —
r Qo00oo
2 Measurement
STA C:SAF
»  Press and the following will be displayed:
STD MWK
SAF
At the end of the counting period, the following-will be dioplayed:
X

Record the displayed value as the densi’y standard count.

9 SAF
r— and 1he 10llowing will be displayed:
WS I XXX

Record the displayed ' ¢ s the moisture standard count.

»  Press

»  Press if the nuclear gauge is not required for further use.
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Operating Instruction N116: Statistical Count Humboldt 5001C

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

The following will be displayed:

2 Measurement

»  Press

At the end of the counting period, the following will be ispiayed:

»  Press
» Press
»  Press

and allow the nuclear gauge to complete the initialising
routine.

SAF

E 000000

SHIFT

5TA

S:5AF

STD

and the following will be ¢isniayed:

0K

O

MC

OFF

[N 4

HOOLK

e

and record the/lisp'ayed value as the density ratio.

and record ine displayed value as the moisture ratio.

i the nuclear gauge is not required for further use.
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Operating Instruction N117: Standard Count Humboldt 5001P

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.

2 Measurement
> Press oN and allow the nuclear gauge to stabilise for at least 10 minutes before
commencing the test.
i KX
——

The following will be displayed:

(00

Note: The previously set depth will be displayed. It is not necessary to ai ii'st the displayed

depth.
CIXXX
> Press SHIFT =TD simultaneously and thi folioivir gy wil be :
displayed: R A
I S0
At the end of the counting period, the follawing \:ill Fe displayed:
HO0LK

Record the displayed value as the dr¢ ns.ty standard count.

a
»  Press S and receird ti~sisplayed value as the moisture standard count.
[ —
»  Press OFF if \ne nuclear gauge is not required for further use.
 ———

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 10of1



Department of Transport and Main Roads

el

Operating Instruction N118: Statistical Count Humboldt 5001P

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.

2 Measurement
> Press 0OM and allow the nuclear gauge to stabilise for at least 10 minutes before
commencing the test.
r A—
HHK
The following will be displayed: ’ —
(I

Note: The previously set depth will be displayed. It is not necessary to acji-5t the displayed

depth.
> Press SHIFT STAT simultaneously and th .. fo.icwiig will ﬂ
be displayed: WH NN
S
At the end of the counting period, the following " ill k 2 displayed:
I X

Record the displayed value as the deiiz ty =utio.

»  Press and recor' the displayed value as the moisture ratio.

MC

»  Press OFF | “if the nuclear 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.
2 Measurement

When <READY> is displayed:

o 05 XaMY MS=XXX
> Press STD and the following is displayed: M ew Std Count?
-
OM | Standard Count
> Press YES and the following is displayed: Press START
> Press START and the time will corint down Time = XXX sec
ENTER from 240 seconds ai ¢! dis dlay: Standard Count
At the end of the counting period, tkc "alicwing will be DS = XX MS = 26X
displayed: Use New STD CNT?

Record the following value s:
e DS as the der sit; standard count.
e MS as the n.niswure standard count.

S
»  Press ViE and display will return to <READY>.
| EQEON——
OFF
> Press 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.

oM
»  Press VES and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <READY> is displayed:

- QF ZALL -
»  Press MENU and the following is displayed: UF 'DOWN or ENTER
: - STAT TEST -
> Press DOWN rgpeatedly until the following is UP/IDOWN or ENTER
displayed:
> START o Prass START for
Press ENTER and the following is dis leynd: 20m. Stat Test
START . . - STAT TEST -
»  Press ENTER and the followir2 1o displayed: Rdg #X° XX Sec
D 2000 M XXX
At the end of the counting p :riud: the following is displayed: DOWHN views data
D R= XX
ens. R =
»  Press DOW? : and the following is displayed: DOWN views data
— — ]
Record Denc. ko as the density ratio.
r tedly until the following is Moist. R = XX
»  Prese DOWN repea i
displayed: DOWMN views data
Record 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

When <READY> is displayed:

-St=~dard o .nt-
repeatedly until the following is Do=."
»  Press STD d.p | d%l g MS XX
Isplayed: 1 3ke new count?
di | the foll : Is gauge on Std.
tedly until the following is Block & Source
»  Press YES repea -
displayed: I rod in SAFE pos?
Taking
> ENTER repeatedly until the (nliow ng is Standard Count
Press START . i X seconds
displayed: o
remaining
DS = XX XX %P
. . . L MS = 204 XX WP
At the end of the counting perioc.. the Tollowing is displayed: Do you want to use
the new STD?

Record the following« alues:
e MS as th: r.oiswure standard count.
e DS ai tho uensity standard count.

»  Prose YES 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 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
»  Press * until stat test appears as an option
|
1. Take STAT Test
S 2. Review STAT Test
4 .
»  Press the following is displayed: 3 Print STAT Test
<ESC= to Exit
Flace E‘-auge on
1 o Std. Block & Source
»  Press the following ‘s dispiayed: Rod in SAFE Pos.
Press =START=
> ENTER
Press START
DEMS STAT TEST
At the end of the cour'iny pe riod, the following will be Avg cnts: XX
; . Rz 20 (OO
displayed: ENTER for Moist
Record R ¢s we.wensity ratio.
r .
MOIST STAT TEST
> ENTER L Avg cnts: XX
Presa START the following is displayed: R 00 (0000)
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.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 10of1



Department of Transport and Main Roads

el

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

When <READY> is displayed:

-St=ngard Crint-
repeatedly until the following is D= "4
»  Press STD g P | dY 9 MS = XX
Isplayed: " ake new count?
tedly until the following i : Bloekk Source
repeatedly until the following is Elock & Source
> Press YES displayed: | rod in SAFE pos?
Taking
> ENTER repeatedly until tt.= follhwing is Standard Count
Press START . ] XX seconds
displayed: o
remaining
DS = XX XX %P
) . X L WS = 20 XX %P
At the end of the counting perioc . the Tollowing is displayed: Do you want to use
the new STD?
Record the following* alue=:
e MS as th: r.ciscure standard count.
e DS ai; tho aensity standard count.
> Prass YES 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 N124: Statistical 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

When <READY> is displayed:

>

Measurement

Press

Press

Press

Press

Press

At the end of the ovatiig period, the following will be displayed:

SETUP

v

ENTER
START

until stat test appears as an option

the following is display

the following 1s displayed:

Record 2 as ‘he density ratio.

Press

the following is displayed:

Record R as the moisture ratio.

Press

Press

NO

EsSC

—

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

Std. Block & Source

Flace Gauge on

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.

Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N125: Standard Count Troxler 3450

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 oM and allow the nuclear gauge to complete the self-test routine.

2 Measurement

When <READY> is displayed:

DS -, XEEx
= X KK
»  Press STANDARD the following is displayed: 1-Tak:"ew count

« —View counts
|

Fut Rod In STD Pos

S : Flace Gauge Cn
»  Press 1 the following is displayec: Standard Elock

Press ENTER

Taking
Standard Count
»  Press ENTER the folloving ‘= «isplayed: X seconds

remaining

D51 = XXxK X X%NPASS

. h .. DS2 = X000 X X%PASS
At the end of the countirg raniud, the following is MS = XXX X XO%PASS

displayed: Use Mew Standard 7

Record the f: llow ng values:
e MS ¢s 1 e moisture standard count.
o DSt + DS2 as the density standard count.

»  Press YES 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 N126: Statistical Count Troxler 3450

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:

» Press SPECIAL

»  Press 2 to access the Gauge Status/Test men::

1—Take STAT Test
L \ 2 — Review STAT Test
»  Press 2 and the following is displcyeq. 3 — Print STAT Data

Press ESC To Exit

Fut Rod In STD Pos

o Place Gauge On
»  Press 1 and.the ro’owing is displayed: Standard Block
Press ENTER
»  Press ENTER J and the gauge displays the progress of the STAT test.

STAT Test Avg R
. . . . . . D-1: PASS  x s
At the end of ine cuanting period, the following will be displayed: D-7- PASS 0000 000

M: PASS 0000 2000

Record R(271) + R(D-2) as the density ratio.

Recc=7R as the moisture ratio for M.

»  Press <ESC= to return to the <READY> screen.

»  Press 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.

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

When <READY> is displayed:

O 5=
o M3=:
»  Press STD and the following is displayed: Take ».w Std Count?
I Press YES or NO
Flace Gauge on Poly
ON L Std. Block in SAFE
»  Press YES and the following is disp «y2a. Paosition
Press Start
> START v o Standard Count
Press ENTER and the followin is displayed: Time: XXX sec.
DS= &5
At the end of the counting perina,.the following will be MS= &t
; . Use new STD CNT?
displayed: Press YES or NO

Record the followirz.velues:
e DS as.the de’sity standard count.
e MS ao the moisture standard count.

r oM
»  Prosc YES and the display will return to <READY>.
OFF ) . )
»  Press o 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.
2 Measurement

When <READY> is displayed:

»  Press MENU
»  Press 1 when the display reads: ) Stat Test
L
START
»  Press ENTER

After 20 minutes, the display will show th¢ . resulice=i the test, you can scroll through to see each
count.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

1

>

2

When <READY> is displayed:

>

Set-up

Press

Units

Press

Press

Press

Press

Press

oM

SHIFT

X

SPECIAL

g

YES
EXIT

SPECIAL

g

DEPTH

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

and the following is displayed:

repeatedly until the follow 1 is
displayed:

and the fo"owing is displayed:

ard the following is displayed:

The display will return ‘o <xkEADY>.

Count time
TIME
Pre=s )
DEPTH
Press 5

and the following is displayed:

and the following is displayed:

The display will return to <READY>.

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

SPE &L U LTION
e — Me it menu
1-81 AT /5T
2-DIIF, TEST

YES — Next menu
£-SET UNITS
10 - BAND RATE
11- COMM PROTOCOL

UNITS in XXX
Press 1 — PCF
2 —METRIC
EMTER - Mo change

UNITS IN METRIC

TIME: XX
1-15sec
2—1min
3 —4 min

-COUNT TIME-
1 min




Operating Instruction N201: Test Parameters (Soils) Troxler 3440

4 Soil mode
SHIFT
» Press
X
MODE
»  Press
a3
COUNTS
»  Press .

And the following will be displayed briefly:

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

and the following is displayed:

S aliF

The display will return to <READY>.

5 Maximum dry density

’ a4
PROCTOR) I'll;l'I.F:u. =XJ{XXJ}~§J{K kg/m?
»  Press MARSHALL and the following is disy'ayci: VD ;mx
+ Want to change?
To retain the value, go to 5.1.
To change the value, go to 5.2.
5.1 Retain the value
NQICE _ ,
»  Press to retain the displayed value of PR.
CICE
The display Avll v >turn to <READY>. Go to 6.
5.2 Crkangn thovaiue
YES
»  Press ExiT to change the displayed value of PR.
Select:
) . . 1-MA
And the following will be displayed: I_PR
3 —Voidless

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 20f9



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.

53 Enter a new value

DEPTH

»  Press and the following is displayed:

Select source of Proctor
value:

1 — Stored Value
2 — Mew Value

Proctor:
HA v im?
Press N1 =R
whr~ ~omp 2tr d

»  Use the numbered keys to enter the required value to the nearest 1 kg/m .

STARTV

ENTER

»  Press and the following is displayed:

r PR = 3200 kg/m?

| < 1 you want to save this
value for later use?

{

Note: It is not necessary to save the displayed value 1w ernuble it.

If the value is not to be saved:

NCICE

»  Press CICE

To save the displayed v2lu

N

YIS \
»  Press and the following is displayed:

F_xn

ard th = zignlay will return to <READY>. Go to 6.

Select Proctor

Memory Cell:
120K
AR

P Prissthe iiumbered key (1, 2, 3 or 4) to select a memory cell in which to store the value.

And the following will be displayed:

The display will return to <READY>. Go to 6.
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Proctor
HHH kg/m?
EMABLED!
stored in cell X
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

5.4 Select a stored value

»  Press

COUNTS

1

and the following is displayed:

Select desired
Froctor:
1M 2 0K
XA

P Press the numbered key (1, 2, 3 or 4) to select the required value:

And the following will be displayed:

The display will return to <READY>.

Proctor
HHHEK kgim?
EMAELEDI

I- - AFFSET- Select:
1—-Dens. —£77-
\ 2 — Moist —Z22-
3 —Trench -ZZ7-

6 Material wet density bias
OFFSET

»  Press and the following is displayed:
MR
COUNTS

6.1

Press
.1

The following will be displayed:

Density Offset
DISABLED
Do you want to
EMABLE?

1
)
1 or
)

To disable the materiz: wet ¢ ansity bias, go to 6.1.
To enable the ma’ci. al viet density bias, go to 6.2.

Disable mcteri il wet density bias

]
) NOICE

to confirm that the density
offset is to remain disabled

Prese

And the following will be displayed briefly:

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

or

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

Density Offset
ENABLED
Do you want to
DISAELE?

YES

EXIT

to disable the
density offset.

Density Offset
DISABLED
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

6.2 Enable material wet density bias

YES NO/CE to confirm that the
Press EXIT to enable the density offset CICE den5|'ty offset is to
remain enabled.

-Wet Density-
, , , Ofiset
The following will be displayed: XXX kgim?

Yant to change?

To retain the value, go t0 6.2.1.

To change the value, go to 6.2.2.

6.2.1 Retain the value

NOICE
»  Press CICE to retain the displayed value of wet dens!'y offsct.
. . . . Density Offzet
The following will be displayed briefly: EMAELED!
The display will return to <READY>.
6.2.2 Change the value
- WD Offset -
YES _ o Select + or -
»  Press and the (ollowving is displayed: 1=+
EXIT 9=
COUNG DEFTH and the WD Offset
> Press & -I or 5 fOIIOWing is Press enter when
e — 1_ _I displayed: completed

P Uce thenuimbered keys to enter the required value to the nearest 1 kg/m?,

START/
ENTER
»  Press
. . . Density Offset
The following will be displayed: EMAELED!

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

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

The following will be displayed:

Moisiure Offset Moisture Offs _I
DISABLED or ENAB'.cL
Do you want to Do youv.ant o
EMABLE? D'sAac' EY
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
MWOICE YES
> Press to confirm that the moisture Ny to disable the
C/CE offset is to remain disc h'ea EXIT moisture offset.
. ) ) Muoisture Offset
And the following will be displayeA br ef'y: DISAELED
The display will return to <RFARY"So to 8.
7.2 Enable material mcisiure bias
)
YES ) NOICE to confirm that the
to enable the moisture or . .
» Press | ¢ _ moisture offset is to
¥ offset CICE )
remain enabled.
L -
Moisture Offset
. . . K=XX XX
And the 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.

The following will be displayed:

Moisture Offset
EMABLED
K = XXX

The display will return to <READY>. Go to 8.

7.2.2 Change to a gauge-derived value

To change the moisture bias to a gauge-derived value:

Sel~~t s wrce of Offset:
— i auy. «erived
2 — str.ad value

SELECT
1 — True M XX%
2 — Gauge M XX%
EMTER. to enable

YES

»  Press . and the following is displayed:

EXIT

\

COUNTS |
»  Press ] and the following is displayed:

COUNTS
» Press ; and the following (s dicolayed:

True Moisture -
KOO %
FPress ENTER
when completed

P Use the numbered keys to entar \ne 7.verage oven dry moisture

START/ |
» Press ENTER and the following is displayed:

SELECT
1= True M XX%
2 — Gauge M XX%
EMTER. to enable

| START/
EMNTER

» Press and the following is displayed:

ko= XK
Do you want to save this
value for later use?

If the value is not be saved:

MOICE
»  Press
CICE

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

content to the nearest 0.01%.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

Moisture Offset
And the following will be displayed: ENABLED
K = 2000
The display will return to <READY>. Go to 8.
To save the displayed value:
YES Enter desired
L memaory location
»  Press ExIT and the following is displayed: of M — Offset
(1-4)

»  Press a numbered key (1, 2, 3 or 4) to select a memory cell in which to store #1e ralu::

START/!
»  Press ) ENTER
\ Moisture K
) . . SAVED
And the following will be displayed: K= XX
Location 1
Moisture Offset
And the following will be displayed briefly: Enabled
K = 2K
The display will return to <READY>./G~ 19 8.
7.2.3 Change to a stored value
YES Select source of Offset:
»  Press and the following is displayed: 1 - gauge derived
EXIT ] 9 Pay 2 — stored value
r OEl TH Enter desired memory
»  Press I g , and the following is displayed: location ?I T}_ Ofiset:
P Prestw’'numbered key (1, 2, 3 or 4) to select the required memory location.
STARTS Muoisture Offset
»  Press ENTER and the following is displayed: EKNfEIﬂJ

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

8

>

>

>

Trench offset

Press

Press

OFFSET
MR

CALC

and the following is displayed:

and the following is displayed:

Trench Offset
DISABLED
Want to use

Trench Offset?

or

Press

MNCICE

CiCE

to disable the trench offset.

The following will be displayed briefly:

The display will return to <READY>.

>

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

Press

OFF

-OFFSET- Select:
1-Dens. -Z77-
2 — Moist -Z77-
3 —Trench -ZZ7-

Trench Offset
EMABLED
Want to 1 e
Trench Tfiset?

Trench Oifset
DISAELED

if the nuclear gauge is . ot r2quired 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
»  Press

In the manual depth mode, the gauge will prompt for the source rod depth.

In the automatic depth mode, the gauge software reads the depth strip or the ot Ce rod to
determine the source rod depth.

% F "= XX
At the end of the counting period, the following will DD = XX kg/m?

. ] WD = XX ka/m?
be displayed: | M o: X % M= XX

Record the following values:
e % PR as the percent protector to the nicarest G.1%.
e DD as the dry density to the nearest G )01 /m?3.
e WD as the wet density to the nezicst 0.001 t/m3.
e M as the moisture content (%>, *~/the nearest 0.001 t/m?3.
e % M as the moisture cor:"al1.- (%) to the nearest 0.1%.
(To convert from kg/m?® to t/m3_a.vide the displayed value by 1000).

» Press | SHIFT \

1
» Press |CC 'NT*J

Dens Ct = ool
Muoist Ct = WA
And the 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:
-RE CALL-
»  Press SPECIAL and the following is displayed: (t' ~TEN EF)
-5T UNITS -
»  Press W repeatedly until the following is displayed: ;* or ENTER)
START o Units: kg/im?*
»  Press ENTER and the following is displayed: {tl or ENTER)
»  Press * to set the desired unit.
> ON . |
Press YES and the display w:'l returri to <READY>.
3 Count time
o TIME: X min
»  Press TIME anc the following is displayed: (t4 or ENTER)
»  Press w J to set the desired count time.
O~ . .
»  Press | =t and the display will return to <READY>.
4 Depth
DEPTH: X min
»  Press DEFTH and the following is displayed: (T4 to CHANGE)
»  Press le repeatedly until the required test depth is displayed.
> ON . .
Press YES and display will return to <READY>.
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

5

5.1

5.2

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

Soil mode and maximum dry density

Press

Press

A
PR

v

and the following is displayed:

until PR is displayed.

EF XXXX (TL)
Change ZZvalue?

PR: X200 (Tl
Change PR Value

To retain the displayed value, go to 5.1.

To change the displayed value, go to 5.2.

Retain the value

Press

OFF

MO

to retain the displayed value of PR.

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

Change the value

Mawernic! viet density bias

Press

Press

Press

Press

on
YES

The followin
displayed:

gis

For each digit:

Press

4

Press

Vi

r_a'T.w-*
J 2 EFTER

The display wi'l revirn to <READY>.

SPECIAL

4

START
ENTER

and the following is displayed:

and the following is displayed:

and the following is displayed:

to change the dis a2 value of PR.

PR 200K
(Tl or ENTER)

repeatedly until the required number is displayed.

to confirm each number.

- RECALL -
(14 or ENTER)

- OFFSET -
(Tl or ENTER)

OFFSET: Density
(Tl or ENTER}
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

START

»  Press ENTER

and the following is displayed:

Dens. Offset OFF

‘Want to enable? or

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
~\
ON to enable the density OFF
»  Press VES offset O

And the following will be displayer:

To retain the displayed valu. “go to 6.2.1.
To change the display2c-val e, go to 6.2.2.

6.2.1 Retain the valu ¢

START
»  Press ENTER

The f2'Swing will be displayed briefly:
The display will return to <READY>. Go to 7.

6.2.2 Change the value

Dens. Offset ON
Want to disable?

to disable“the densily
offset.

IPens. Offset OFF

to confirm that the density
offset is to remain enabled.

D off=32 kgim?
(Tl or ENTER)

Dens. Offset ON

to enter a negative or
» Press * . g
wet density bias.
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to enter a positive
wet density bias.
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

For each digit:

» Press

» Press

4

START
EMTER

until the required number is displayed.

to confirm each number.

And the following will be displayed:

The display will return to <READY>.

7 Material moisture bias

»  Press SPECIAL | and the following is displayed:

»  Press * and the following is displayed:

START L

»  Press ENTER and the following is displaj ="

»  Press Nl' and the followir is disp!=yed:

> START M Pe . _
Press ENTER and the foli~wvin 3 is displayed:

Moist Offset OFF

Want to enable?

or

-

To disable the ma*Ciiar moisture bias, goto 7.1.

To disable the iiiawerial moisture bias, go to 7.2.

71 Di=2bi>» m:.ter.al moisture bias

»  Press

OFF
NO

Dens. Offset ON

- HRETAL .
it. orE 1R}

OFFSET -
{Tl or ENTER)

L

Offset: Density
(Tl or ENTER)

Offset: Moisture
{Tl or ENTER)

Muoist. Offset ON
‘Want to disable?

to confirm that the
moisture offset is to or
remain disabled

O

YES

offset.

And the following will be displayed:

The display will return to <READY>. Go to 8.
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to disable the moisture

Moist Offset OFF
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

7.2 Enable the material moisture bias

»  Press

»  Press

OFF

MO

to confirm that the
moisture offset is to
remain enabled.

K=0.0
(T4 or ENTER)

oM to enable the or
YES moisture offset
And the following will be displayed:
* to enter a
) or
negative K value

For each digit:

»  Press

»  Press

7

START
EMTER

until the required number is displayed.

to confirm each number.

And the following will be displayed:

The display will return to <READY>.

8 Trench offset

»  Press
»  Press
»  Press
»  Press
»  Press

SPECIAL

2
.

Y/
AT

ENIBR

START

ENMTER

and the rollcwing is displayed:

and che following is displayed:

and the following is displayed:

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

to enter a positive K
value

Moist Offset ON

-RECALL -
(Tl or ENTER)

- OFFSET -
(Tl or ENTER)

Oiffset: density
(Tl or ENTER)

Offset: Trench
{tl or ENTER)

Trench Offset ON
Want to disable?
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

oM
»  Press

YES

to confirm that the
trench offset is to or
remain disabled

And the following will be displayed briefly:

The display will return to <READY>.
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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:

START L Depth: XX nm
» Press ENTER and the following is displayed: Time: XY _ac

At the end of the counting period:

» Press * repeatedly until the required values are disj:layed.

Record the following values:
e WD as the wet density to the nearest 0.001:'m?3.
e DD as the dry density to the nearest 0.001 t/m’
e % PR as the relative compaction to t e nerest 0.1%.
¢ Moist as the moisture content (%) to trie nearest 0.001 t/m3.
¢ % Moist as the moisture conten (% ‘o the nearest 0.1%.
e M Count as the moisture.co 1.
e D Count as the density :ou .
(To convert from kg/m? to t/n'*, «iviae the displayed value by 1000.)

oM
» Press VES and the display will return to <READY>.
>
|
OI-E
» Press 0 if the nuclear gauge is not required for further use.
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Operating Instruction N207: Test Parameters (Soils) CPN MC3

1 Measurement units

Pre-March 1988 Nuclear Gauge:

> p STEP UNIT . . . . . . .
ress 1 simultaneously until the density and moisture display is obtained.
UNIT
» Press r until “gece” is displayed.

Post-March 1988 Nuclear Gauge:

UNIT
» Press STEP . simultaneously.
»  Press ENTER until “gece” is displayed.
» Press | °TEF
» Press ENTER until “Denvity” is aisplayed.
» Press |“EAR
2 Count time
> TIME ; LNIT TIME TIME
Press
0 ‘) ( 1 e 0 e 0 e

P‘_

r
> Priss | W NTER

3 Maximum dry density

WLCOMP
»  Press until “Md” is displayed.
MAX ; .
and use the numbered keys to enter the maximum dry density to the
»  Press
4 a nearest 0.001 t/m3.
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Operating Instruction N207: Test Parameters (Soils) CPN MC3

»  Press ENTER
4 Material wet density bias
D BIAS
P Press [——
5
> Pross D to enter a negative bias. Use the numbered keys to enter the material
- wet density bias to the nearest 0.001 t/m?3.
»  Press ENTER
5 Material moisture bias
M BIAS
»  Press -
L

To enter a positive bias:

»  Press

o And use the numbered ki ys "« enter the material moisture bias to the

+ nearest 0.001 t/m3.

To enter a negative bias:

»  Press

»  Press

D and use the numbered keys to enter the material moisture bias to the

- nearest 5.0 4 m3.

EMTER [
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Operating Instruction N208: Measurement (Soils) CPN MC3

1 Measurement

»  Press START

At the end of the counting period, the following will be displayed:

R - XX XA

Daxx THH XX TOX XX

gcc wet h2o dry

Dn H0 H0 XK

Pr O O HOH

% X0 XK

Md XK

Bi HHK HHK J

Record the following values, as appropriate:
e Dn wet as the wet density to the nearest 0.001 t/m3.
e Dndry as the dry density to the nearest 0.001 t/m3.
e Dn h20 as the moisture content (t/m?) to the n‘.arest'0..01</m3.
e  %h20 as the moisture content (%) to the r :ares G.:1%.
e %dry as the relative compaction to the neare.t 0.1%.

Pre-March 1988 Nuclear Gauge:

UNIT

»  Press STEP s'muitaneously.
1 ac

Record the following values s appropriate:
o Ctwet as the density ~ount.
e Cth20 as the moistare count.

A UNIT
»  Press 'D—'CFJ' ] simultaneously to return to the density and moisture display.
AL

Pc st-"/ianch 1988 Nuclear Gauge:

UNIT
»  Press STEF 1 simultaneously.
AL
»  Press STEP
»  Press EMNTER repeatedly until “Counts” is displayed.
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Operating Instruction N208: Measurement (Soils) CPN MC3

»  Press

CLEAR

Record the following values as appropriate:

Ct wet as the density count.
Ct h20 as the moisture count.

To return to the density and moisture display:

>

.
»  Press
»  Press
»  Press
»  Press

—
UNIT
STEP —
1 ac
STEP
EMTER
CLEAR

simultaneously to return to the density and mo’stu e display.

repeatedly until “Density” is.dislayed.
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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 LXK
*SET UP 000X
The following will be displayed: *ENGINEERING
DEPTH=SAF
*SETUP 2
and the following will be *SET MEASUREME! . [ 'OD! -7
»  Press F2 . : *SET TRNCH COR.
displayed: “SET TARGETS
2 Measurement units
| =s7-oa.
. . *E” \'ME
> Press F1 a.nd the following will be UNT 5 = PCE/SI
displayed: l
|
P Press F3 repeatedly until “SI*flashes:
MIAIN ‘
» Press MEMU and the disz ay i'"return to the main menu.
3 Count time
r —
[
» press | F2 ( -2
SN
MEAS = FAST/NORM/SLOW
N/ . STD = 4MIN/AGMIN
Tt2#210 ving will be displayed: TYPE = ASPH/SOILTHIN
DEPTH= AUTO/MANUAL
»  Press F1 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

»  Press

F4

WA
MEMNU

repeatedly until “AUTO” flashes.

and the display will return to the main menu.

6 Maximum dry density

»  Press

»  Press

Ak
‘0"

F3

and the following will be
displayed:

orR |F4

MAXD = HXEX

*INCREASE
*DECREASE

to increase (Jr ¢ 2¢cin24e the displayed
value until the r 2¢cuired value (within
the range 900 kg/m? to 3000 kg/m3) is
obtaineu:

(To convert from t/m?® to kg/m?3, multiply the maximum dry ('en ity by 1000.)

and the display will retur’i .o the main menu.

MAIN
» Press MEMNU
7 Material wet density bias

There is no facility to set a material wet.de 'siiy/ias using the keypad.

8 Material moisture bias
< 1d the following will be
> p \
ress F2 dispiayed:

»  Press

» Press

|
»  Prees |[—4

| E——

F2

F3

and the following will be
displayed:

*SET UP 2

*SET MEASURE MODES

*SET TRENCH COR.

*SET TARGETS

MAXD=XXXX LWD = XXXX
KVAL = X.XXX  SPG =X.XXX
*INCREASE

*DECREASE

repeatedly until the “KVAL” value flashes.

or | F4

to increase or decrease the displayed
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”.

MAIN
»  Press MEMU and the display will return to the main menu.
»  Press | FYWR if the nuclear gauge is not required for further use.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 3of3



Department of Transport and Main Roads

el

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 fo.IIowmg will be S
displayed: MC = X DEPT.i=X (X
DD = XXX =W =X X
At the end of the counting period, the following willbe | WD =XXX¥.* M  =XXX.X
displaved: WBWPR=XXI X XD = XXXX
Isplayed: *NEXT "4ADEPTH = XXX

Record the following values as appropriate:
e DD as the dry density to the nearest 0.001 t/m-
e WD as the wet density to the nearest 0.00% /3.
e %PR as the relative compaction to thz:neares:0.1%.
e %M as the moisture content to the nu<res; 0.1%.
e M as the moisture content to the rearest 0.001 t/m?.
To convert from kg/m? to t/m?, divide tha isp'ayed value by 1000.)

DC = 000X Ds = XXX
and the follcwiny will be MC = XX.X MS  =XXXX
» press | F4 ) (. J VR = XX.XX BAV = XXX
display®r' "LAST MDEPTH= XXX
Record the followirz.values as appropriate:
e DC as the del.sity count.
e MC = the moisture count.
I AL
»  Prass ) MENU and the display will return to the main menu.
e——
»  Press PWR if the nuclear gauge is not required for further use.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 10of1



Department of Transport and Main Roads

el

Operating Instruction N213: Test Parameters (Soils) Humboldt 5001C

1 Start-up
»  Press ON and allow the nuclear gauge to complete the initialising routine.

CLEAR , - - SAF
> Press . SHIFT S{multaneously until the following is

ENTER displayed: 0.0
2 Soil mode
»  Press repeatedly until “SOIL” is displayed

CLEAR
»  Press p——|

3 Maximum dry density

LWR D dEn
»  Press A% D and the following will i€ dis»layed: "
3.1 Retain the value

CLEAR
»  Press pnp—— to rewar: Ui displayed value of maximum dry density.

3.2 Change the vali:~

Press
and =H T I Use the numbered keys to enter the required value in kg/m?2.

hold 4t

(TeConv :rt from t/m?® to kg/m?3, multiply the maximum dry density by 1000.)

CLEAR SAF I
»  Press ENTER repeatedly until the following is displayed: E

4 Material wet density bias

There is no facility to enter a material wet density bias using the keypad.
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Operating Instruction N213: Test Parameters (Soils) Humboldt 5001C

5 Material moisture bias
SPG
» Press | ICVAL and the following will be displayed:
5.1 Retain the value
CLEAR
»  Press | to retain the displayed K value.
EMTER

5.2 Change the value

Press
» and

hold
» Press

SHIFT and use the numbered keys to enter the K value.
CLEAR
ENTER repeatedly until the following is displayed:

5.3 Disable the material moisture bias

To disable the moisture bias, enter a value of “0.0”.

» Press

» Press

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

CLEAR
ENTER repeatedly until the [ ollo\ iing is displayed:
OFF if the ni:Cicaigauge is not required for further use.

VAL

HHK

0.0
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Operating Instruction N214: Measurement (Soils) Humboldt 5001C

1 Start-up
»  Press ON and allow the nuclear gauge to complete the initialising routine.
2 Measurement
CLEAR o simultaneously until the following is :
»  Press || SHIFT ) e —
ENTER displayed: { 0:0
> TREMNCH CoXxX
Press NORM and the following will be displayed: —
XX
At the end of the counting period, the following will be dinla e d:
K
Record the displayed value as the dry density to the noarest 0.001 t/m3.
0
»  Press WD and record the display2d valuc as the wet density to the nearest 0.001 t/m?3.
| 2 - and record the (ispiayed value as the moisture content (t/m?) to the
Press .
M nearest 020 .t/n 2,
> Press 2 | & drezord the displayed value as the moisture content (%) to the nearest
b .19,
=~
| 2 Pre ____1 and record the displayed value as the relative compaction to the nearest
o> lozomp|  0.1%.

Press and record the displayed value as the density count.

Press NC and record the displayed value as the moisture count.

CLEAR _I
SHIFT ; ; e A .
ENTER simultaneously until the following is displayed: 00 I

Press
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Operating Instruction QN214: Measurement (Soils) Humboldt 5001C

(To convert from kg/m? to t/m3, divide the displayed value by 1000.)

Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N215: Test Parameters (Soils) Humboldt 5001P

1 Start-up
>  Press oM and allow the nuclear gauge to stabilise for at least 20 minutes before
commencing the test.
2 Depth
> UP or oown | repeatedly until the required measurement depth is
Press displayed.

3 Maximum dry density

SET
» Press oD
3.1 Retain the value

SET

»  Press SHIFT o5 | toretain the displayad value of maximum dry density.

3.2 Change the value

Press .
>  and SHIFT and use the'nurkerd keys to enter the required value to the
hold nearest 1 kiy/m’

(To convert from t/m?3 to ka/ri ", multiply the maximum dry density by 1000.)

_I s
»  Press SHIFT ‘ ====1 to store the value.
4 Material \re. density bias

There is neiaclity to enter a material wet density bias using the keypad.

5 Material moisture bias
SET
»  Press —
51 Retain the value
SET
» Press SHIFT D K to retain the displayed K value.
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Operating Instruction N215: Test Parameters (Soils) Humboldt 50001P

5.2 Change the value

Press
» and

hold
» Press
» Press

SHIFT
SET
SHIFT
RD K
OFF

and use the numbered keys to enter the K value.

to store the value.

if the nuclear gauge is not required for further use.
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Operating Instruction N216: Measurement (Soils) Humboldt 5001P

1 Start-up
> Press oM and allow the nuclear gauge to stabilise for at least 10 minutes before
commencing the test.
2 Measurement
XX
»  Press NORM | and the following will be displayed:
( FOOK X
=
At the end of the counting period, the following will be displayed:
X

Record the displayed value as the density count.

»  Press
> Press
> Press
> Press
> Presa
> Press

i

and record the displayed value as ti:e muisture count.

and record the displayed \ 1lue as the wet density to the nearest
0.001 t/m3.

and record .0 a.2ziayed value as the dry density to the nearest
0.001 t/m3.

<nd rezord the displayed value as the moisture content (t/m?®) to the
neaorest 0.001 t/m3.

and record the displayed value as the moisture content (%) to the nearest
0.001 t/m3.

and record the displayed value as the relative compaction to the nearest
0.1%.

(To convert from kg/m? to t/m?, divide the displayed value by 1000.)

»  Press

OFF

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:

S ~REC’as -

»  Press MENU and the following is displayed: UP/DOWN or E NTER
»  Ppress DOWN repeatedly until the following is -SE 7 LNITS -

displayed: L9 N or ENTER

START ' Units: kg/m3
»  Press ENTER and the following is displayed: I UR/DOWN or ENTER
P Press DOWN to set the desired unit.
oM
P Press VES and the display w1 eturn to <READY>.
3 Count time
Cnt Time: X min
»  Press TIME and wadiollowing is displayed: UP/DOWN or ENTER
4
' . . Cnt Timea: 1 min
P Press D(‘”th to set the desired count time. UP/DOWN or ENTER
I oM
> Press b vEs and the display will return to <READY>.
4 Depth
DEPTH: XX mm

»  Press DEFTH the following is displayed: UP/DOWHN 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

>

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

to retain the displayed value.

The display will return to the <READY> screen. Go . b.

Change the value

Press

oM
YES

to change the ditnlay ed value of PR.

The following is displayed:

For each digit:

Press | Dm""»_: repeatedly until the required number is displayed.

Pri:ss I ENTER

START

to confirm each number.

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

Material wet density bias

Press

Press

MEMNU

DOWN

and the following is displayed:

and the following is displayed:

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

ENTER selects PR
DOWM selects MA

PR 200000
Change value?

PR O
UR/DOWN or ENTER

-RECALL -
UPRDOWN or ENTER

- OFFSET -
UP/DOWN or ENTER
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

START Offset: Density
»  Press ToTED and the following is displayed: UF/DOWN or ENTER
EMTER
Density Offzet OFF
Want to enable?
> START L _
Press ENTER and the following is displayed: or

Density Offset ON
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.

6.1 Disable material wet density bias
oM
» Press VES to disable the density offset.
or
OFF . . , .
» Press o to confirm that the dercity offsct is to remain disabled.

The following will be displayed briefly: Density Offset Disabled

The display will return to <READY>. o te 7.

6.2 Enable material wet den:ity bias

ON I _
»  Press YES | . tosnable the density offset.
-
or
r _L_JFF
»  Priss | O to confirm that the density offset is to remain enabled.
{

And 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 Retain the value

Density Offset
START Enabled

»  Press ENTER and the following will be displayed:

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

6.2.2 Change the value

»  Press up for a positive value.
or
»  Press DOWN for a negative value.

For each digit:

»  Press DOWN until the desired number is displayed.

> START _
Press ENTER to confirm each number.
) . . Density Offset
And the following will be displayed: Enabled
The display will return to <READY>.
7 Material moisture bias
o - RECALL -
»  Press MENU wid he following is displayed: UP/DOWN or ENTER
|
<] OFFSET
»  Press TOVA and the following is displayed: UP/DOWN or ENTER
START Offzet: Density
»  Press and the following is displayed: UF/DOWN or ENTER
EMTER
Offzet: Moisture
»  Press DOWN and the following is displayed: UP/DOWN or ENTER
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

71

7.2

7.21

START

Press 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

Muoist Offset OFF
Want to enable?

or

Muoist Offzet OM
Want to disable?

oM
Press e to disable the moisture offset.
YES
or
OFF i ) , ,
Press o to confirm that the moisture offset is'to .2ma n disabled.

Moisture Offset

The following will be displayed: Disabled
The display will return to <READY>. Go to 2.
Enable the material moisture bic s
ON _
Press VES to € nabla the moisture offset.
or
— 77
Press O to confirm that the moisture offset is to remain enabled.
K=X00 XK

The folle'wing will be displayed:

To retain the displayed value, go to 7.2.1.
To change the displayed value, go to 7.2.2.

Retain the value

START o _
Press ENTER and the following is displayed:

The display will return to <READY>. Go to 8.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

7.2.2 Change the value

»  Press

»  Press
For each

»  Press

»  Press

LUF

or

DOWN

digit:

DOWN

START
EMTER

for a positive value.

for a negative value.

until the required number is displayed.

to confirm each number.

And the following will be displayed:

The display will return to <READY>.

8 Trench offset

»  Press MENU

»  Press DOWN

START

» Press ENTER
-
> Press | Dowl 4
e e— ]

ro.T

» Pross | ) acil

> ) CNTER

oM

» Press YES

or

and the following is dizpiayd:

and the follorvir: 3 1s"uisplayed:

ana e 'ollowing is displayed:

repeatedly until the following is
displayed:

and the following is displayed:

to disable the trench offset.
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Moisture Offset
Enabled

- RECALL -
UF/DOWN or ENTER

- OFFSET -
UP/DOWN or ENTER

Offset: Density
UP/DOWM or ENTER

Offset: Trench
LUP/DOWN or ENTER

Tren Offset OFF
Want to enable?

or

Tren Offset OM
Want to disable?
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OFF
»  Press

The following will be displayed:

The display will return to <READY>.
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o to confirm that the trench offset is to remain disabled.

Trench Offset
Disabled
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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:

START Time=X. se:
»  Press ENTER and the following is displayed: Depth . mn

At the end of the counting period:

> Press DOWN repeatedly until the required values are displaye "

Record the following values as appropriate:
e WD as the wet density to the nearest 0.001 t/m'
e DD as the dry density to the nearest 0.001 v 1.
¢ % PR as the relative compaction to /ne nearest 0.1%.
e Moist as the moisture content (#/m?) tc the nearest 0.001 t/m3.
e % M as the moisture content (%) . the nearest 0.1%.
e M Count as the moisture coun ™.
e D Count as the density ~_un?
(To convert from kg/m? to t/m3,d::id< the displayed value by 1000.)

O™ I . .
»  Press YEE | an’the display will return to <READY>.
- 4
JFE . .
»  Press e If the nuclear gauge is not required for further use.
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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
- 1.nits -
. . . 1. acf
The following will be displayed: 7l
3
L 3. ufcm
»  Press 2
Metric Units
. . . 3
The following will be displayed: Kg/m
ENABLED
The display will return to <SETUP>.
3 Count time
»  Press SETUP
TIME: XX
1-15sec
»  Press { and the following is displayed: 2-1 min
3 -4 min
A -
»  Press 2
. . . . 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

5.1

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 displayed:

Press 1

The following will be displayed:

MODE: 3K

Select: 1- ASPHALT
2-50IL

Press # to Select

Sl Ao
WA Y 2D

-OFFSET-
1-Dens. -OFF-
2 - Moist -OFF-
3 - Trench -OFF-

Density Offset
o kgl/m?
1. Enable 2. Disable

3. Change Offset

To disable the-ma ari<l wet density bias, go to Step 5.1.
To enable he me erial wet density bias, go to Step 5.2.
To.~ang> th = material wet density bias, go to Step 5.3.

Disab’: 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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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

5.2

5.3

6

>

>

6.1

>

Enable material wet density bias

Press

The following will be displayed:

Change material wet density bias

Press

the following is displayed:

Density Offset
ENABLED

Density ™fset
¥k ym
St (= 1)
Input anc <EF . ER=

Use the numbered keys to enter the required value to the nearest 1 ke/ii2.
(To convert from t/m? to kg/m?, multiply the material wet density bias by 1)07.)

Press

The following will be displayed briefly:

The display will return to <READY>.

Material moisture bias

Press

Press

The following w.t be displayed:

Disable material moisture bias

Press

The following will be displayed:

ENTER
START

OFFSET

R

7 »
l

— — —

the follaw.na i's displayed:

Maisture Offset
1. 00 20 00
3. 00 4 00
5. New &. Disable

The display will return to <READY>. Go to Step 8.
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Density Offset
ENABLED

-OFFSET--Select:
1-Dens. -0OFF-
2-Muoist. -OFF-
3-Trench -0OFF-

Maoisture Offset
DISAELED
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

6.2 Enable the material moisture bias

»  Press the number corresponding to any of the stored values.

6.3 Change a material moisture bias value

»  Press

For manual entry:

»  Press

Use the numbered k

»  Press

the following is displayed:

the following is displayed:

the following is displayed:

Select Offset Source
1. Manual Entry
2. Gauge Derived

True Moisture %
XX
Prags =f NTER=

eys to enter the average oven dry moisture content tc"ui> ne ir<st 0.01%.

—
Luude Moisture %
0.00%
Press <ENTER=

Use the numbered keys to enter the average standard block< 1, aistu e content to the nearest

0.01%.

»  Press

the following is displays~:

To save the displayed value:

»  Press

P Press a numbered key (1, 2.5 0r 4) to select a memory location in which to save the value.

YES

the follow:i.a iciisplayed:

The following will'><¢ d splayed briefly:

If thawvaice is nouio be displayed:

»  Press

)

|L

The display will return to <READY>.

For gauge derived:

»  Press

the following is displayed:

ke = 00
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

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 ga?ﬂm value for
displayed: Later Use 7
To save the value:
»  Press YES
To enable the value without storing:
»  Press NG
7 Trench offset
-OFFSET-
L 1-Denz. -OFF-
»  Press OFFSET the following is display :d: 7 - Moist  -OFF-

3-Trench -OFF-

Trench Offset
M0 D:0
1. Enable 2. Disable
3. Change Offzet

»  Press 3 the follown a1 1o dis played:

To enable the trench offect:

»  Press 1 i
——y — —
. Trench Offset
Th« iullowine is displayed: ENABLED
To disable the trench offset:
»  Press 2
o Trench Offset
The following is displayed: DISABLED
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

To change the trench offset:

»  Press 3

The following is displayed:

Press START

At the end of the counting period, the display will return to <READY>.

Place éauge in
trench on Std.

Block in SAFE Pos.

Press <START=

»  Turnthe power switch off if the nuclear gauge is not required for further u :e.
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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: 22X mm
» Press START the following is displayed: PR: YOO kg/m?
Time: XX s

In the manual depth mode, the gauge will prompt for the source rod depth. In cutc natic mode,
the gauge software reads the depth strip on the source rod to determine ti e dentt

WER=XX%
At the end of the counting period, the following will be DD=X{ ZQJ’ITIE;
; . VD = XX lkegim
displayed: | X% M=XX

Record the following values as appropriate:
e % PR as the relative compaction to the nearost ¢ 1%.
e DD as the dry density to the nearest (.001 t/m3.
e WD as the wet density to the nearest 0.201 t/m3.
e M as the moisture content (t/m? to ‘he nearest 0.001 t/m?3.
e % M as the moisture conter« ( :) o the nearest 0.1%.

(To convert from kg/m? to t/m?3, diriu uiz'displayed value by 1000.)

»  Press ESC
-
» Press RE -£.l
r - AE—
»  Press i *
. . . DC =0
The following will be displayed: MC = xx

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
"= T T TOnits -
. . r :,f
The following will be displayed: . koim?
3. alcm?
»  Press 2
Metric Units
The following will be displayed briefly: Kgim?
EMABLED
The display will return to <SETUP>.
3 Count time
»  Press SETUP
| 1-15 sec
»  Press 1 and the following is displayed: 2 - 1 min
J-4min
)
»  Press I 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

5.1

>

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 QFFSET the following is displayed:

Press 1

The following will be displayed:

Density Offset
X kg/m?
1. Enable 2. Disable
3. Change Offzet

To disable th< maerial wet density bias, go to Step 5.1.
To enable tha ni aterial wet density bias, go to Step 5.2.
To/charae ic material wet density bias, go to Step 5.3.

Disawle 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: 3K

Select: 1- ASPHALT
2-50IL

Press # to Select

Sol Mo 2
~N. LLED

-OFFSET-
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

The following will be displayed:

5.3 Change material wet density bias

»  Press 3 the following is displayed:

Density Offset
EMABLED

Density Oifset
b gm
Selag((+ )
Inpu’ anc <EM "cR=

Use the numbered keys to enter the required value to the nearest 1 kg/m?3.

>
(To convert from t/m?® to kg/m?3, multiply the material wet density bias by ©009.)
ENTER
»  Press START
. . . . Density Offset
The following will be displayed briefly: ENAELED
The display will return to <READY>.
6 Material moisture bias

»  Press OFFSET | the follow'ng |+ displayed:

»  Press 7 i

The followiia viii'pe displayed:

-OFFSET--5S&lect:
1-Dens. -OFF-
2 - Moist. -OFF-
3-Trench -OFF-

Moisture Offset
1. o 2 00
30000 4 0o
5. Mew &. Disahle

6.1 Disable material moisture bias

> Press ]

The following will be displayed:

The display will return to <READY>. Go to Step 8.
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Moisture Offset
DISAEBLED
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

6.2 Enable the material moisture bias

»  Press the number corresponding to any the stored values.

6.3 Change a material moisture bias value

Select Offset Source
the following is displayed: 1. Manual Entry
2. Gauge Derived

»  Press

For manual entry:

True Moisture %

»  Press 1 the following is displayed: X
Pres : <E NTER=

Use the numbered keys to enter the average oven dry moisture content to.the ne irest 0.01%.

ENTER I' Jav e Moisture %
»  Press START the following is displayed: 0.00%

|_ Fress <ENTER=

Use the numbered keys to enter the average standard blocks.moic* re content to the nearest
0.01%.

For gauge derived:

True Moisture %
»  Press 2 the following is dis: ‘aye d: 8 4
Press =ENTER=

Use the numbered keys to enter the trao 12isture content to the nearest 0.01%.

EMTER Place gauge on soil,
»  Press START thayollowving is displayed: Lower rod and
Press any key

Place the gauge on th2 measurement site and press any key.

At the completion < tt 2 counting period, the following will be ggvﬂm Value for
displayed: Later Use 7

Tosave e value:

»  Press YES

To enable the value without storing:

»  Press MO
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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 Offset

»  Press 3 the following is displayed:

To enable the trench offset:

»  Press 1
- -
. Trench Offset
The following is displayed: ENABLED
To disable the trench offset:
»  Press 2
L Trench Offset
The following is displayed: DISABLED

To change the trench offset:

»  Press 3
Flace (-Bauge in
. trench on Std.
The following is ¢ spla yed: Elock in SAFE Fos.
Press =S5TART=

“NTER
> Pise | START

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 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:

Depth: XX mm

»  Press START the following is displayed: PR: XXXX kg/m?
Time: ™ sec.

In the manual depth mode, the gauge will prompt for the source rod depth. Infautt ma. C mode,
the gauge software reads the depth strip on the source rod to determine t'ie (=pt

oo——
% IR = AX%
. ) . ) . DI = AX kg/m?®
At the end of the counting period, the following will be displayed: WL = XX kg/m?
M =2 % M=XX

Record the following values as appropriate:
e % PR as the relative compaction to the nec.-ectt . 1%.
e DD as the dry density to the nearest 5.u01 t/m>.
e WD as the wet density to the nearest © 007 t/m?.
e M as the moisture content (t/m?, . .the nearest 0.001 t/m?.
e % M as the moisture conter|%,*< the nearest 0.1%.
(To convert from kg/m? to t/m?3, div e ‘ha'displayed value by 1000.)

»  Press ESC
\
»  Press REC/LV]
L

»  Press l ‘}

. . . DC = 00
The following 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 N223: Test Parameters (Soils) Troxler 3450

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

When <READY> is displayed:

»  Press SPECIAL

1-  Z24Tim 4T ate 1
2- °rimt Se.-Up

»  Press 4 to access the gauge setup menu. 3 De/*.Indicator

4- Pt Beeper Level

Scroll through the menu using the arrow keys.

UNITS im 200
> L 1-FPCF
Press 8 and the following is disolayea. 2 — kgim?
3 —glem?
»  Press 2 and the follswing s displayed: UNITS IN kg/m?
The display will return to the Caug~-Setup menu.
3 Count time
van COUNT TIME: XX
\ 1-15sec
»  Press 1My and the following is displayed: 2-1min
L 3 — 4 min
-COUNT TIME-
»  Press 2 and the following is displayed: G0 sec

The display will return to <READY>.
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

4 Soil mode
»  Press MODE
»  Press 1

and the following is displayed:

And the following will be displayed briefly:

The display will return to <READY>.

5 Material wet density bias

»  Press

»  Press

OFFSET

and the following is displayed:

The following will be displayed:

- MODE —

1 — Soil Mode
2 — Asphalt Mode
3 = Thin Layer Mode

Soil Mo . Jnabled

_-.?!lZnsinr Ofiset.
¥ kgim?
« 7 —Enable 2 - Disahle

3 — Change Offset

To disable tk» me terial wet density bias:

r——

»  Prees | 2

and the following is displayed:

To enable the material wet density bias:

»  Press

and the following is displayed:
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v

OFFSET Select

1 —"Wet Density OFF
2 — Moisture OFF
3 — Trench OFF

Wet Density Offset
DISABLED

Wet Density Offset
EMAELED
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

5.1.1 Change the value

Wet Density Offset
w0k kgfm®
»  Press 3 and the following is displayed: Select (+/-)
p Press T or l
+ -
p  Use the numbered keys to enter the required value to the nearest 1 kg/m>.
p Press EMTER
I‘ e sity Offset
The following will be displayed:
EMABLED
The display will return to <READY>.
6 Material moisture bias
OFFSET Select:
1 —"Wet Density OFF
»  Press OFFSET and the following = displayed: 7 — Moisture OFF
3 —Trench OFF
»  Press 2
The following will be Cisplayed:
Moisture Offset.
K =0.00
1-Enable 2 - Disable
3 — Change Offset
To disable the moisture offset:
> 2 o Muoisture Offset
Press and the following is displayed: DISABLED
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

To enable the moisture offset:

1 Muoisture Offset
»  Press and the following is displayed: ENABLED
6.1.1 Change the value
Moisture Offset
1 - Stored Offset
»  Press 3 and the following is displayed: 2 — Gauge Derived
3 — Keypad Entry
To select a stored offset:
Mo ture Offset
3elect K Value Cell:
»  Press 1 and the following is displayed: ,J _0.00 2-000
3-000 4-000

»  Use the numbered keys to enter the required value to tho nee et 0.01%.

The display will return to <READY>.

6.1.2 Change to a gauge-derived value
To change the moisture bias to a gauge-deriver-.alue:

Muoisture Offset
1 — Stored Offset
»  Press 3 and the follow ing is displayed: 2 — Gauge Derived
3 - Keypad Entry
| ﬁauge Derived
o Moisture Offset
»  Press 2 » . and the following is displayed: 1 = Measure Maisture
I 2 — Input True Moist
e — —
E N e Flace Gauge On
! 1 L Surface To Be Tested
> Precs ) and the following is displayed: Fress START For 4
—_ One — Minute Counts

»  Press START

The gauge displays the progress of the measurements. After each reading, the gauge displays
the results. To continue to the next measurement:
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

»  Press START

After the last measurement:

Moisture Offset
ENTER 1 — Stored Partial
»  Press and the following is displayed: Moisture Offset
2 — Input True Maoist

To enter the true moisture later:

»  Press 1

To overwrite the partial offset:

»  Press YES

To use the stored partial offset:

»  Press MO

To enter the true moisture now:

Input True Moisture
oo %
»  Press 2 and »< fdllowing is displayed:

ENTER When Done

7 Trench offse

— OFFSET Select:
toy 1 - Wet Density OFF
»  Pross | Oy SET and the following is displayed: 2 — Moisture OFF

3 —Trench OFF

Trench: TMO = x00
7 L TDO =00 X000

and the following is displayed: 1—Enahble 2 - Disahle
3 — Change Offset

»  Press

To disable the trench offset:

»  Press 2 and the following is displayed: freneh Ofse
g played: DISABLED
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

To enable the trench offset:

» Press

and the following is displayed:

To create a new trench offset:

»  Press

and the following is displayed:

Position the gauge inside the trench and:

»  Press

The gauge will display the progress of the standard count operauan.

START

After the standard count, the gauge displays:

Mew Trench Offset

TMO = 2000

TOO =200 00 L.
‘Want To Acc. 7

Trench Offset
EMAELED

Set Rod To STD Pos
Press START For
1 Minute STD Count
In T-~nch

To enable the new trench offset:

»  Press

YES

To create another tre ch offret:

»  Press
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Operating Instruction N224: Measurement (Soils) Troxler 3450

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

When <READY> is displayed:

»  Press START

In the manual depth mode, the gauge will prompt for the source rod depth

In the automatic depth mode, the gauge software reads the depth strip.an the s»urce rod to
determine the source rod depth.

% PR = XX%
. ) ) DD = XX ka/m?
At the end of the counting period, the following will be displavea: WD = XX kg/m?

I M=2XX% M=XX

Record the following values:
e % PR as the percent proctor to the rnearast 0.1%.
e DD as the dry density to the nearest 0.201/t/m?3.
e WD as the wet density to the nearect 0.001 t/m3.
e M as the moisture content /un )« the nearest 0.001 t/m3.
e % M as the moisture cencanedfo) to the nearest 0.1%.
(To convert from kg/m? to t/m*;diid< the displayed value by 1000.)

»  Press l
- Counts -
DC:  o0ood 00
And the fol'owino will be displayed: MC: K
Press ESC To Exit

Recc:="ine following values as appropriate:

e |If the reading is taken at 100 mm-300 mm depth, DC for system 1 (upper left reading) +
DC for system 2 (upper right reading) as the density count.

e |If the reading is taken at 50 mm or 75 mm, DC for system 2 (upper right reading) as the
density count.

¢ MC as the moisture count.

»  Press ESC 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 N225: Test Parameters (Soils) CPN MC1 and MC3 Elite

1

>

Set-up
M
Press VES
Units
Press MENU
Press DOWN
Press 12

After selecting the unit of measurement, tic:qauge returns to

the menu screen.

Press ESC

Count timc

Proos | TIME

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

the first screen will be:

the following is displayed:

(button 1, then 2)

el en< to the ready screen

and the following is displayed:

Press UP and DOWN to set the desired count time.

Press YES

returns to the ready screen
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1. Recall

2. Set depth
UP/DOWN fc ~ne
Select# “-Cex

11, uto & ol
12. Se. i

UP DrWH for next
Se ot # 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
LUK
»  Press PR and the following is displayed: 2. Max. Dens
Select# ES(ex !
PR &= *P(F
~ha, qe v. lua?
»  Press 1 for Proctor. Pre 55 .75 or NO
ES >t Exit
: Enter value for
Proctor: ##8 PCF
»  Press YES ENTER to accept
ESC to Exit

Use the number buttons to change the value. Once (rorhave entered the PR value, the gauge will
return to ready screen.

6 Offset
There are three offset options for gauge: duisit/, moisture, and trench.

To use the offset mode:

»  Press MENU l

va
»  Press L |
A

»  Scoll UP u~u DOWN to select the offset you want to enable.

> For ent<iing a negative number, use the DOWN button; for a positive number, use the UP
button.

Note: When 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 20f2



Department of Transport and Main Roads

el

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 mn

START S
SER and the following is displayed.
Time: x se:

»  Press

At the end of the counting period, the gauge will display:

I Count: 5

D Count: 355

> MCR: ### DCR: ###
Press UP/DOWN

WD: ##8# kg/m®
TpMA: Fi

4 WVOIDS:
Press URP/DOWRN

Moist: #8 kg/m? —l

DD: #E lg/m3 I
» | o Mois #5 %PR #

Press UP/DOWN |

Record the following* alue=:
e WD as th2-we't density to the nearest 0.001 t/m?.
e DD & the dry density to the nearest 0.001 t/m3.
;. PEas ihe relative compaction to the nearest 0.1%.
< | loist as the moisture content (t/m?) to the nearest 0.001 t/m3.
¢ % 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 N301: Test Parameters (Asphalt) Troxler 3440

1 Set-up
»  Press
2 Units

When <READY> is displayed:

»  Press
»  Press
»  Press
»  Press
»  Press

OnN

SHIFT
X

SPECIAL

g

YES
EXIT

SPECIAL

g

DEPTH

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

and the following is displayed:

repeatedly until the following is
displayed:

and the followii g is displayed:

ariine following is displayed:

The display will retuiiito =RKEADY>.

3 Cournt tin =
TIME

»  Press i and the following is displayed:
DEPTH

»  Press . and the following is displayed:

The display will return to <READY>.
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Srec Al [V WCTION
‘ES - Mext menu
1 VAT TEST

7 -DRIFT TEST

and Main Roads

el

Y¥ES — Mext menu
9—SET UNITS
10— BAND RATE
11 - COMM PROTOCOL

UNITS in XXX
Press 1 - FCF
2-METRIC
EMTER — Mo change

UNITS IN METRIC

TIME: XX
1-15sec
2—1min
3 —4 min

-COUNT TIME-
1 min
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

4 Asphalt mode

»  Press
»  Press
»  Press
»  Press
»  Press

SHIFT
X

MODE

8

DEFTH

COUNT

YES
EXIT

or

NOICE
C/CE

and the following is displayed:

and the following is displayed:

and the following is displayed:

and the following is displa; o4:

and the followir. 1 is  uisplayed:

The display will return to <REAL Y>.

»  Press
»  Press
»  Press
»  Press

SHIFT I
X

=

[ ol |
)Y

v —

DEPTH

DEPTH

and the following is displayed:

and the following is displayed:

and the following is displayed:
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MODE: 2000
Select 1 - 350IL
2 — ASPHALT
(CE to exit)

ASPHALT Z27¥X
Select: 1- % 1A
2—1P5% - % 7.

——— . ——

WSPHALT: % MA
Do v, want to enable %
voids also?

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
Do you want to enable %
voids?
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

5.1

5.2

5.3

YES o ASPHALT: 100% MA
Press £t and the following is displayed: % VOIDS
or
MNOICE
CICE and the following is displayed: ASPHALT: 100% MA

The display will return to <READY>.

Maximum density

PROCTOR/ L3 L Elel T

MARSHALL o PR~ XXX
Press and the following is displayed: Vo= a0

+ “Mactto hange?

To retain value, go to 5.1.
To change value, go to 5.2.

Retain the value

NO/CE | , )
Press CICE to retain the displayed value ~f MA.

The display will return to <READY>. Go {2 6.

Change the value

YES
Press to che nge (he displayed value of MA.
EXIT
Select:
. . . 1-MA
And the following it be displayed: I_PR
3 — Voidless
Select source of
COUNT Marshall value:
Precs 1 and the following is displayed: 1 _ Stored Value
2 — Mew Value

To enter a new value, go to 5.3.
To select a stored value, go to 5.4

Enter a new value

Marshall:
DEFTH KK kalm?
Press and the following is displayed: Press ENTER
2 when completed
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

P Use the numbered keys to enter the required value to the nearest 1 kg/m?.

»  Press

STARTV
ENTER

and the following is displayed:

If the value is not to be saved:

»  Press

MOICE
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

YES
EXIT

and the following is displayed:

Seect Viemshall
fa. Mo+ Cell:
1 H2XKX
= AXAXX

P Press the numbered key (1, 2, 3 or 4) to select a memory cell in.whi ch to store the value.

And the following will be displayed:

The display will return to <READY>. Go 2 6.

5.4 Select a stored value

»  Press

P Press the numbersa key (1, 2, 3 or 4) to select the required value:

COUNTS

1

and h¢ fonowing is displayed:

And the“allo\ iing will be displayed:

The display will return to <READY>.

6 Voidless density

»  Press

FROCTORS
MARSHALL

+

and the following is displayed:
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Marshall
XK kg/m3
EMAELEDI
stored in cell X

Select desired
Marshall:
1HH2 KK
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

»  Press

»  Press

YES
EXIT

CALC

and the following is displayed:

and the following is displayed:

SELECT:
1-MA
2-FR

3 - VOIDLESS

Voidless Density
I begim3
Fress enter when
complete

»  Use the numbered keys to enter the required value to the nearest 1 kg/m?.

»  Press

START/
ENTER

And the display will return to <READY>.

7 Material wet density bias
OFFSET

»  Press and the following is displayec:
MR
COUNTS

»  Press

.1

The following will be displayed:

Density Offset (

DISABLE™

Do you wa * o or

EMNA L 2?7

To disable.th.. me .erial wet density bias, go to 7.1.

To enab.> the imcierial wet density bias, go to 7.2

71 Lisabl : material wet density bias

»  Press

NCCE

C/CE

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

Density Offset
EMABLED
Do you want to
DISABLE?

to confirm that the
density offset is to or
remain disabled.

YES

EXIT

And the following will be displayed briefly:

The display will return to <READY>.

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

to disable the density
offset.

Density Offset
DISAELED
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

7.2 Enable material wet density bias

; to confirm that the
YES to enable the density NO/CE , ,
»  Press or density offset is to

offset. . )
EXIT C/CE remain enabled.

-Wet Density-
. . . Offset
The following will be displayed: XHXX kgim?

Want to change?

To retain the value, go to 7.2.1.
To change the value, go to 7.2.2.

7.2.1 Retain the value

MNOICE
Press i o retain the displayed value of Wet Density Offse
> CICE to retain the displayed val f Wet Density Off
Density Offset
The following will be displayed briefly: ENﬁgLED!
The display will return to <READY>.
7.2.2 Change the value
VES - WD Offset -
Select: +or -
»  Press and the folicwing is displayed: =
EXIT ; -
WD Oiffset
> p counT-\ DEPTH and the following
ress " 1 or 2 is displayed: Preiirﬁ"tlei ":he"
I — plete

P Us&the numbered keys to enter the required value to the nearest 1 kg/m?.

START/
ENTER
»  Press
. ) . Density Offset
The following will be displayed: EMAEBLED!

The display will return to <READY>.
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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: ( r.m
Depth: 0 mm W % 0L, kg/im?
MA: XK kg/m? W ) Offset)
Time: XX sec. or ' T XX sec.
(asphalt density bias labelled) (=sphalt density bias enabled)
At the end of the counting period, the following will be displayed:
0 WA = XX X 9 % MA = XX X %
WD = XXXX kg/m? WD =XXXX kg/m?
I =K WM=XX or (WD Offzet)
U VOIDS = XXX % . ENTER — More Info
d
(asphalt density bias c¢iseuleu) (asphalt density bias enabled)
If more information is re e d:
»  Press
And i ill be displayed M =208 M=
nd toiiowing will be displayed: EVOIDS = XX
Record WD as the wet density.
SHIET COUNTS
»  Press ]
X
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Operating Instruction N302: Measurement (Asphalt) Troxler 3440

Dens ct. = X0
Maoist cf. = XX

And following will be displayed: SHIFT/RECALL to

see Readings

Record Dens Ct as the density count.

»  Press

» Press

NOICE

CiCE

OFF

and the display will return to <READY>.

if the nuclear gauge is not required for further use.

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

20f2



Department of Transport and Main Roads

el

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:

-RECALL -
»  Press SPECIAL and the following is displayed: (T4~ ENTI R
tedly until the following is - SE " LNITS -
> p repea 2
ress * displayed: oS,
START S . -UNITS -
»  Press ENTER and the following is displayed: {tl or ENTER)
»  Press * to set the desired unit.
oM ) :
»  Press VES and the display wi!. =eturn to <READY>.
3 Count time
S TIME: X min
»  Press TIME \ and.ti:¢ following is displayed: (tL or ENTER)
»  Press ‘!‘ I to set the desired count time.
RS
-——
\ M ) )
»  Prass ) YES and the display will return to <READY>.
—
4 Depth
Depth: XX mm
»  Press DEFTH and the following is displayed: {Tfill;r change)
»  Press * repeatedly until the required test depth is displayed.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

on
»  Press YES and the display will return to <READY>.
5 Asphalt mode and maximum density
MA o
»  Press R and the following is displayed:
»  Press * until “MA” is displayed.

To retain the displayed value, go to 5.1.

To change the displayed value, go to 5.2

5.1 Retain the value
OFF
» Press el

to retain the displayed value.

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

5.2 Change the value

» Press

oM
YES

to change the diszicyv value of MA

The following will be displayed:

For each digit:

» Press

4

EZ XX (TL)
Change 727 valug?

WA 20000 (T4
Change MA value?

AT 000K
(T or ENTER)

repeatedly until the required number is displayed.

to confirm each number.

The aisplay will return to <READY>.

6 Asphalt density bias

»  Press

»  Press

SPECIAL

4

and the following is displayed:

repeatedly until the following is
displayed:

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

- RECALL -
(t4 or ENTER)

- OFFSET -
(14 or ENTER)
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

6.1

6.2

6.2.1

>

START L

Press ENTER and the following is displayed:
START

Press ENTER

The following will be displayed:

Dens. Offset OFF
Want to enable? or

To disable the asphalt density, go to 6.1
To enable the asphalt density bias, go to 6.2.

Disable asphalt density bias

Offset: Density
(Tl or enter)

Dens. Offset OM
Want to disable?

to confirm that
Press OFF the density or ON
NO offset is to YES

remain disabled

The following will be displayed briefly:

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

Enable asphalt density bias

OM to disablu.ths OFF
Press YES density (ffset or MNO

And the following will.)e disziayed:

To retain the aisylay, go to 6.2.1.

To change the isplay, go to 6.2.2.

tet-.. the value
START
Press ENTER

The following will be displayed:

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

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

to Cisable (nhe density offset.

Dens Offset OFF

to confirm that the density offset

is to remain disabled.

D Off = XXXX kg/m °
(t4 or ENTER)

Dens. Offset ON
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

6.2.2 Change the value

»  Press ¢

For each digit:

»  Press *

START

»  Press ENTER

to enter a positive
asphalt density or *
bias

until the required number is displayed.

to confirm each number.

The following will be displayed briefly:

The display will return to <READY>.

7 Asphalt voidless density

> Press SPECIAL

»  Press w

START
»  Press ENTER

For each digit:

»  Press *l'

’
STARI

E_'HTEl_‘Jl

»  Press

and the following is displayed:

repeatedly until the foll wiiig is displayed:

and the following iv:displayed:

Until*he required number is displayed.

to confirm each number.

Th< aisplex2 vill return to <READY>.

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

to enter a negative asphalt
density bias.

Dens. Misee ON

— e w——

-RECALL -
(Tl or ENTER])

- VOIDLESS DENS -
(Tl or ENTER)

VD = X0
(Tl or enter)
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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 o Dgplh: XX nm
» Press ENTER and the following is displayed: Tir.. XX ier

At the end of the counting period:

» Press * repeatedly until the required values are dicolayed..

Record the following values as appropriate:
e WD as the wet density to the nearest 0.001.t/m?3.
e D as the density count.
To convert from kg/m? to t/m?, divide the disple ve<=:alue by 1000.)

oM
» Press VES and the display V'ill return to <READY>,
OFF ) ] . )
»  Press O if the-nicin20 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 FUNCTION
SEECIAL : : YES - next menu
nd the following will
»  Press | =HIFT 9 and the following will be 1 - Surface Ve
x displayed: 2 - Recover E -as
S — Unit s In J&Z2 7
STATUS Prag = 1- 15
»  Press 7 and the following will be displayed: < METRIC
EM 'E". - no change
I . Density in kg/m?
OFFSET Select: 1 - kg/m?
»  Press 2 and the following will be displayed: 2 -glem?
Enter - no change
— UNITS - METRIC
OFFSET Density in g/cm?
»  Press 2 and the following will.-:. = displayed:

(Units of g/cm? are equivalent toun.?)
The display will return to <RZAD Y=

3 Count time
-Count Time-
\ XX min.
»  Press TIE ) and the following will be displayed: Do you want
—1 to change?
Sel: 1- 0.5 min.
2-1 min.
»  Press YES and the following will be displayed: 3- 2 min.
EXIT 4-3 min.
p—— -Count Time-
SFFSET 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

Layer thickness

THICK

MR

Press

and the following will be displayed:

Layer Thickness:
XX om.
Input and

Press ENTER

Use the numbered keys to enter the layer thickness to the nearest 0.1 cm.

(The minimum value

START/
EMTER

Press

that can be set is 2.54 cm).

and the following will be displayed briefly:

The display will return to <READY>.

Marshall and maximum (voidless) density

Press un::-|h|:|1'fLE' 55
If MA and VD values
Press MOICE

CICE

and the following will be displayed:

of “0.000 g/cm?®” are displ~:‘ed:

If values other than “0.000 g/cm® ar dis)layed:

Press VES
EXIT
RECALI \
Press u_
I |
— —
START/
Press EMTER
RECALL
Press
0
START!
Press ENTER

anc e =towing will be displayed:

and the following will be displayed:

and the display will return to <READY>.

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

Layer Thickness:
XK cm.

Ma: X300 glem?
VDo XHXX  glom®
) Do you want
I to change?

MARSHALL
HHHX gfem?
Input and
Press ENTER

VOIDLESS DENSITY
KK glem?

Input and

Press ENTER
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Operating Instruction N307: Test Parameters Troxler 4640B

6 Asphalt density bias

OFFSET
»  Press | =HIFT 2
X
Offset: DISAELED
. . #X glem?
T.he following will be 1 - Enable/Change
displayed: 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

OFFSET

»  Press and the following will be displayed briefly:

The display will return to <READY>.

6.2 Enable asphalt density bias

SPOCAL.

»  Press 1 and the following will be ci<pla ed:

To retain the displayed value, go.to $ter. 6.2.1.
To change the displayed value, 7,0 (2 Swep 6.2.2.

6.2.1 Retain the value

» Press |MNOCE
CICE

The display «ill re turn to <READY>.

6.2.2 Clicngu.th: vaiue

»  Press YES and the following will be displayed:

EXIT

To enter a new value, go to Step 6.2.2.1.
To select a stored value, go to Step 6.2.2.2.

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

or

Offset: ENABLED
X glcm®

1 - Enable/Change
2 - Dizable

I Off ,e1 NIS, F_ED!

L

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:
SPCAL. — glem?
»  Press 1 and the following will be displayed: Select 1=+
2=-
S to enter a positive L=
»  Press 1 bias P 2 to enter a negative bias.
Offset value:
X -—-- glcm?®
The following will be displayed: Input and
press ENTEF

»  Use the numbered keys to enter the asphalt density bias to the nearest 000 a/c r".
Off et L.4ABLED
START/ HoH ¥ dom?

»  Press EMTER and the following will be displayed: Do , ou want to
= save this value?

Note: It is not necessary to save the displayed value to eachlesic.

If the value is not to be saved:

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

CICE

To save the displayed value:

Enter permanent

VES Memory location
- and.the ollLwing will be displayed: o save Offset:

EXIT 1-127 --

»  Press

P Use the numbere 4e''s to enter the memory location.

Note: Recara the memory location and bias to facilitate subsequent retrieval of saved values.

h - Offset. ENABLED
START! . . _ . X XX glem?
»  Preso ENTER 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

ey Offset: #X-
OFFSE NN gfcmi

»  Press 5 and the following will be displayed: 1—1to select
2 —for next
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Operating Instruction N307: Test Parameters Troxler 4640B

»  Press

»  Press

OFFSE

SP.OCAL.

repeatedly until the required memory location and value is displayed.

and the following will be displayed briefly:

The display will return to <READY>.

»  Press

OFF

Oifset. ENAELED
XX glem?

if the nuclear gauge is not required for further use.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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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
MA: XXX glem® XX eme
Thick: XXX cm o NGy X om
The following will be Avg: - XX or Fyg: Xa, Offset
displayed: TLz SudEnes ' K SECS.
(asphalt density bias disabled) (a<, halt density bias enabled)

Dens: HOO kg/m?

; ; ; ; 3 FaMA O A %
At the end of the counting period, the following will b< 100-%MA X%

displayed: WVOID: X XN%

Record Dens as the wet density to the ne: rest 0.001 t/m?.

Dens: 004X kgim?

RECALL .
»d e fLllowing will be GoMA: - XX XX
» Press | =HIFT Z %VOID: X.XX%
. 0 lispiayed: Cnts  JOO0( XXX

Record Cnts as the denzi*; sount values for System 1 and System 2.

NOJICE |
CICE ‘

=
»  Priss (S I if the nuclear gauge is not required for further use.

»  Press a id the display will return to <READY>.
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Operating Instruction N309: Test Parameters (Asphalt) CPN MC3

1 Measurement units

Pre-March 1998 Nuclear Gauge:

> Press STEP UNIT simultaneously until the density and moisture display is
1 e obtained.
UNIT
ress until “gee” is displayed.
> P 1 til “gee” is displayed

Post-March 1998 Nuclear Gauge:

UNIT
»  Press STEF = simultaneously.
»  Press ENTER until “gece” is displayed.
»  Press STEP
»  Press ENTER until “Density” 1s displayed.
» Press |ULEAR
2 Count time
3
> TIME C LT TIME TIME
Press
{:I nu I 1 (19 D ' D H
F -
»  Priss | NTER
)
3 Maximum density
ACOMP

P  Press [m===== yntil “Md” is displayed.

» Press [™== and use the numbered keys to enter “0.0”
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Operating Instruction N309: Test Parameters (Asphalt) CPN MC3

»  Press

EMNTER

4 Asphalt density bias

»  Press

D EBlAS

5.

To enter a positive bias:

»  Press

»  Press

)

+

and use the numbered keys to enter the asphalt density bias /.0 \1e nearest

0.001 t/m3.

EMNTER

To enter a negative bias:

»  Press

»  Press

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

n}

and use the numbered keys to entc :the 7.5} halt density bias to the nearest

0.001 t/m3.

EMTER
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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:

STEP dHiT

»  Press simultaneously.

1 az

Record Ct wet as the density count.

STEP

»  Press simulte 1eously to return to the density display.

Post-March 1988 Nuclear Gaug:::

unn )
»  Press STEP 1‘-J simultaneously.
—
»  Press STHRY
-
| . o
> Prass) ENTER repeatedly until “Counts” is displayed.
—

»  Press |CLEAR

Record CT wet as the density count.

UNIT
»  Press STER 1_ 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
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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
DEPTH=S5AF
*SETUP 2
and the following will be *SET MEASUREME’.1,0D :*
» pPress | F2 g owing *SET TRNCH COR.
isplayed: *SET TARGETS
2 Measurement units

ST E‘. E
*5F 0 ME
\ "W, 8 = PCF/SI

F1 and the following will be

> P
ress displayed:

»  Press F3 repeatedly until “SI”'ashes.

MAIN

»  Press MENU and the dispic 2 wi'"return to the main menu.
3 Count time
.
»  Press F2 I'F2
—\
MEAS =FAST/NORM/SLOW
STD =4AMIN/16MIN
Th > Lo ving will be displayed: TYPE =ASPH/SOIL/THIN

DEPTH =AUTO/MANUAL

»  Press F1 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

to decrease the displayed value until a value of 200 kg/m* is obtained.

and the display will return to the main rier. .

MAX and the following will be
Press o . _
displayed:
Press F4
MAIH
Press MENL!
Asphalt density bias

There is no facility to set an asphalt density bias usii ¢ the keypad.

8
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Material moisture bias

Press

Press

Press

Press

Press

Press

F2

F4

MAIM
MENU

PWR

and the fol' bwn a will be
displayzu.

&nd the following will be
displayed:

*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
»  Press MEAS :nd Ithe 1;0.Ilowmg will be Tnlglf gEMAIHIHG KN
Ispiayed: MC =X DEPT}=B \C
MEASURE A.fiP {RE . §
And the end of the counting period, the following WD = XXXX¥ .05 % MA = 000X
will be displayed: AC =X.X MAXD = XXXX
played: *NEXTM DEPTH=BAC

Record WD as the wet density to the nearest 0.001 t/m3.
(To convert from kg/m? to t/m3, divide the displayed valuc >y 700J.)

-—
\ NC = 20000X DS =XXXX.X

and the following will be MC = XX.X MS = XXX.X
» pPress | F4 . VR = XX.XX %AV = XXX
displayed: LAST MDEPTH=BAC

Record DC as the density count.

MAIN , , ,
»  Press meEnu | and the dispiay w.il return to the main menu.
e ——
»  Press PWR if \xe nuclear gauge is not required for further use.
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Operating Instruction N315: Test Parameters (Asphalt) Humboldt 5001C

1 Start-up
»  Press ON and allow the nuclear gauge to complete the initialising routine.
CLEAR : . . I SAF
a| simultaneously until the following is
»  Press SHIFT )
ENTER displayed: I 00

2 Asphalt mode

1
»  Press 5_ repeatedly until “ASPH” is displayed.
|rf:'|
CLEAR
»  Press TER
3 Maximum density
LWR D dEn
»  Press e and the following will be cispayed:
MAX D | XXX

If a value of “0.0” is displayed:

CLEAR

»  Press =er|  to retain Le asplayed value.

If a value other than “0.0 "’ i==displayed:

> Press SHIF :

and use the numbered keys to enter a value of “0.0”
and hold

‘_‘

| ==

| repeatedly until the following is displayed:

I ENTER 0o

4 Asphalt density bias

»  Prss

There is no facility to enter an asphalt density bias using the keypad.

»  Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N316: Measurement (Asphalt) Humboldt 5001C

1 Start-up
»  Press ON and allow the nuclear gauge to complete the initialising routine.
2 Measurement
CLEAR . : . HHK
simultaneously until the following is
ENTER displayed: ‘ 00
> TREMNCH Coxxx
Press and the following will be displayed:
MNORM 1.00
KHEX
At the end of the counting period, the following will be di~ole re .
HHHKK
Record the displayed value as the wet density to the 1.2arest 0.001 t/m?.
(To convert from kg/m? to t/m?, divide the disp.aveuvalue by 1000.)
7
»  Press I oC and record the displayec value as the density count.
CLEAR . . o KX
»  press SHIFT simultaneously until the following is
ENTE R | displayed: 0:0

P Press OFF

\ if the nuclear gauge is not required for further use.
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Operating Instruction N317: Test Parameters (Asphalt) Humboldt 5001P

1 Start-up
» Press ON and allow the nuclear gauge to complete the initialising routine.
2 Depth
>  Press Up or DOV repeatedly until the required measurement depth is
displayed.

3 Maximum density

SET
»  Press '

ROD

If a value of “0.0” is displayed:
SET

»  Press SHIFT oo | (reaithe displayed value.

If a value other than “0.0” is displayed:

Press .
> and hold SHIFT and iise the numbered keys to enter a value of “0.0”.
SET
»  Press SHES) — to retain the displayed value.
P |
4 Asphalt densitv Lias

There is no facility te-an.ar he asphalt density bias using the keypad.

5 Material .o .sture bias

»  Presc

If a value of “0.0” is displayed:

SET

to retain the displayed value.

SHIFT
»  Press ‘ ‘ oK

If a value other than “0.0” is displayed:

Press and

hold SHIFT | and use the numbered keys to enter a value of “0.0”.
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Operating Instruction N317: Test Parameters (Asphalt) Humboldt 5001P

SHIFT SET
»  Press = =] tostore the value.
»  Press OFF 1 if the nuclear gauge is not required for further use.
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Operating Instruction N318: Measurement (Asphalt) Humboldt 5001P

1 Start-up
>  Press ON and allow .the nuclear gauge to stabilise for at least 10 minutes before
commencing the test.
2 Measurement
CoxR
»  Press NORM | and the following will be displayed: o —
- ( FOHHRX
(o]
At the end of the counting period, the following will be displayed:
I HAHA K
Record the displayed value as the density count.
>  Press - and record the displayed value as.the wz dern sity to
WD the nearest 0.01 t/m3.

(To convert from kg/m? to t/m?, divide the displai‘ed valu= by 1000.)

»  Press OFF if the nuclear gauge:is not required for further use.
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Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

1 Start-up
ON _
» Press YES and allow the nuclear gauge to complete the self-test routine.
2 Units
When <READY> is displayed:
-RECALL-
»  Press MENU and the following is displayed: UP/D7'MN o EM¥TER
' . S -5 3T UNITS -
»  Press DOWN repeatedly until the following is displayed: UE, 2N or ENTER
START Units: kg/m?
»  Press TTER and the following is displayed: UF/DOWN or ENTER
EMTER
»  Press DOWN to set the desired unit.
ON ,
»  Press YES and the display wi.' return to <READY>.
3 Count time
L Cnt Time: X min
»  Press TIME znd 2aedollowing is displayed: UP/DOWN or ENTER
- - . . Cnt Time: 1 min
»  Press DOwi I to set the desired count time. UBDOWN or ENTER
]
-— —
' ON , ,
»  Pross \ V55 and the display will return to <READY>.
—
4 Depth
DEFTH: XX mm
»  Press DEFTH the following is displayed: UP/DOWN or ENTER
»  Press DOWN repeatedly until the required test depth is displayed.
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Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

5.1

5.2

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

Press

oM
YES

and the display will return to <READY>.

Asphalt mode and maximum density

I A
Press PR
Press DOWN

S EMTER selects FR
and the following is displayed: DOWN selects WM&

o A R0
and the following is displayed: Change valug?

To retain the displayed value, go to 5.1.

To change the displayed value, go to 5.2

Retain value
OFF
Press MO

to retain the displayed value.

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

Change the value

Press

ON
YES

The following is displayed:

digit:
v
pow. 1|

For each
Press
Press |

)

e — —

START
ZNTER

to change the difpicired value of MA.

The display will return to <READY>.

Material wet density bias

Press

MEMNU

Press

DOVIN

MA: 000
UP/DOWN or EMTER
repeatedly until the required number is displayed.
to confirm each number.
- RECALL -

and the following is displayed: UP/DOWN or ENTER

- OFFSET -

and the following is displayed: LUP/DOWN 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 ON
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

6.1 Disable material wet density bias
on . .
»  Press YES to disable the density offset.
or
OFF i : s L
»  Press o to confirm that the delisit;«offset is to remain disabled.
The following will be displayed: Density Offset Disabled

The display will return to <REAL 1>.

6.2 Enable material wet den :i%y i ias

on
»  Press YES U to disable the density offset.
» Press ! o to confirm that the density offset is to remain enabled.
— 3
The following will be displayed: BTt e

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 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
»  Press DOWN for a negative value.

For each digit:

»  Press DOWN until the required number is displayed.
> START ,
Press ENTER to confirm each number.
. . . . Density Offset
The following will be displayed briefly: Enabled

The display will return to <READY>.
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Operating Instruction N320: Measurement (Asphalt) Instrotek Xplorer 3500

1 Start-up

ON _
» Press YES and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <READY> is displayed:

START Time = XX zec
»  Press ENTER and the following is displayed: Dems XX mr,

At the end of the counting period:

»  Press DOWN repeatedly until the required values are displa_<d.

Record the following values as appropriate:
e WD as the wet density to the nearest 0.001 t/m’
e D Count as the density count.
(To convert from kg/m? to t/m?, divide the disp!ayed value by 1000.)

oM
»  Press YES and the displa’” wi'! return to <READY>.
OFF
»  Press O if the 1 ucle.ar 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 SETUF
»  Press 2
- W —_ Unlm_
, . , 1 pi
The following will be displayed: 2 wgim?
3. g/lcm?
»  Press 2
Metric Units
The following will be displayed briefly: Kg/m*
ENABLED

The display will return to <SETUP>.

3 Count time

»  Press SETUP

L

I_ TIME: XX
1-15sec
»  Press 1 ‘ and the following is displayed: 2 -1 min

I_ 3 -4 min
»  Press 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

5.1

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 displayed:

Press 1

The following will be displayed:

Density Offset
®x kg/m?
1. Enable 2. Disable
3. Change Offzet

To disable tti » me terial wet density bias, go to Step 5.1.
To enak’= tho. material wet density bias, go to Step 5.2.
Tc ckang e the material wet density bias, go to Step 5.3.

Disable 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

Azha Mo 'z
LNA Y cD

-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

The following will be displayed:

5.3 Change material wet density bias

»  Press 3 the following is displayed:

Density Offset
EMAELED

Density Zn. et
o kg ‘me
Sae t{=l |
Input wnd :EN.ER=>

Use the numbered keys to enter the required value to the nearest 1 ky/n 3.

>
(To convert from t/m?® to kg/m?3, multiply the material wet density bias by 1 0%4.)
ENTER
»  Press START
. . . . Density Offset
The following will be displayed briefly: EMABLED
The display will return to <READY>.
6 Material moisture bias
-OFFSET--Select:
1-Dens. -OFF-
»  Press OFFSET the T¢iowing is displayed: 3 - Moist  -OFF-
3-Trench -OFF-
)
»  Press 2
The£2llowing wil'be displayed:
Moisture Offset
1. 00 20 000
3000 4 00
5. New &. Disable
6.1 Disable material moisture bias
»  Press &
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

. ) . Moisture Offset
The following will be displayed: DISABLED

The display will return to <READY>. Go to Step 8.
6.2 Enable the material moisture bias
»  Press the number corresponding to any of the stored values.

6.3 Change a material moisture bias value

5 L Select Offse* Taurce
> Press the following is displayed: 1. Manual [ niry
2. Gaur.. Neriv «d

For manual entry:

Triue Moisture %
»  Press 1 the following is displayed: XK
Press <ENTER=

Use the numbered keys to enter the average oven dry rmaisturz « ants nt to the nearest 0.01%

ENTER Gauge Moisture %
»  Press START the following is displaved: 0.00%
Press <ENTER=

Use the numbered keys to enter the avera~e stanuard blocks moisture content to the nearest

0.01%.
b = o
EMTER
»  Press START the fol'owing Is displayed: Do you want to save
this value for later use?

To save the displayed valus:

Al

| Select Memory Cell
»  Press XES the following is displayed: ; i
D | Press # to Select

P Priss ~numioered key (1, 2, 3 or 4) to select a memory location in which to save the value.

Ko
The following will be displayed briefly: ENAELED

If the value is not to be displayed:

»  Press NO

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 gﬂ?ﬁm falu -~ or

displayed: Later Lse

To save the value:

»  Press YES

To enable the value without storing:

»  Press NO

7 Trench offset

-OFFSET-
Y 1-Dens. -0OFF-
»  Press OFFSET |  th fallowing is displayed: 2 _Moist. -OFF-

3-Trench -OFF-

. Trench Offset

3 e i . M0 D:O
»  Press the following is displayed: i Enable 2 Disable

|_ 3. Change Offset

Tc eriu the trench offset:

»  Press 1

L 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:

To change the trench offset:

»  Press 3

The following is displayed:

»  Press START

At the end of the counting period, the display will return to <READY>.

Trench Offset
DISAELED

Place éau«ge in
trench on Std.

Block in SAFE Pos.

Press <START=

»  Turn the power switch off if the nuclear gauge is not required for fui*her use.
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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.

ENTER Depmxx:xxxx mm3
»  Press START the following is displayed: FR: kg/m
Time: XX sec.

In the manual depth mode, the gauge will prompt for the source rod depth-= automitic mode,
the gauge software reads the depth strip on the source rod to determine t.e detii.

WD -
At the end of the counting period, the following will be displayed: M- x M = XX
Record WD as the wet density:
»  Press ESC
»  Press RECALL
»  Press *
. . . DC = =
The following will be cispiaye d: MC = xx

Record the follow g v alues as appropriate:
e DC < the density count.

e AC = triz2 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 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
»  Press 2
F== =" TOnits -
. . . cooref
The following will be displayed: L
3. glcm?
»  Press 2
Metric Units
The following will be displayed briefly: Kg/m*
EMABLED
The display will return to <SETUP>.
3 Count time
—
»  Press seTup, !
WP TIME: XX
:' 1-15sec
»  Press 1 and the following is displayed: 2 -1 min
3-4min
»  Press 2
COUNT TIME
And the following will be briefly displayed: 1 min

The display will return to <READY>.
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

4

5.1

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 displayea.

Press 1

The following will be displayed:

MODE: 22

Select: 1 - ASPHALT
2-S50IL

Press # to Select

Az ha Mo 'z
LNA Y eD

-OFFSET-
1- Dens. -OFF-
2 - Moist -OFF-
3 - Trench -OFF-

Density Offset
¥x kegim3
1. Enable 2. Disable
3. Change Offset

To disable tk» me terial wet density bias, go to Step 5.1.
To enak'e tho.material wet density bias, go to Step 5.2.
Tc cbriige ine material wet density bias, go to Step 5.3

Disable 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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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: ENABLED
5.3 Change material wet density bias
Density Mset
3 . . ) 0 kg m*
»  Press the following will be displayed: St [+ |
Input ind <EM "=R=
> Use the numbered keys to enter the required value to the nearest 1 k723,
(To convert from t/m?® to kg/m?3, multiply the material wet density bias by 7002.)
ENTER
»  Press START

The following will be displayed briefly:

The display will return to <READY>.

6 Material moisture bias

»  Press OFFSET the inllc wing will be displayed:

»  Press p, |

The follewing w:.' be displayed:

Moisture Offset
1. ey 2. 00
3. 0000 4 0o
5. New &. Disable

6.1 Disable material moisture bias

»  Press B

The following will be displayed:

The display will return to <READY>. Go to Step 8.

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

Density Offset
ENABLED

-OFFSET--Select:
1-Dens. -0OFF-
2 -Moist. -OFF-
3-Trench -0OFF-

Moisture Offset
DISAELED
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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

the following will be displayed:

the following will be displayed:

Select Offset Source
1. Manual Entry
2. Gauge Derived

True Maoishre %
3
Pre-= <EF TER=

- — v

Use the numbered keys to enter the average oven dry moisture content t¢: the ne »7est 0.01%.

Press

the following will be displayed:

Gauge Moisture %
0.00%

Fress =EMTER=

Use the numbered keys to enter the average standard k'ack's racistu’e content to the nearest

0.01%.

Press

To save the displayed va

Press YES

ue:

the following will »e displayed:

the'rolic:ving will be displayed:

b = 00
Do you want to save
this value for later use 7

Select Memaory Cell
1. 2.
3. 4.
Press # to Select

Press a numbered key:(*;'2, 3 or 4) to select a memory location in which to save the value.

The following = L~ zisplayed briefly:

If tH'e valux.is not to be displayed:

Press N

The display will return to <READY>.

For gauge derived:

Press 2

the following is displayed:
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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 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 WO

7 Trench offset

»  Press OFFSET the following .~ displayed:

»  Press 3 G 10tiowing s displayed:

To enable the trericr: oticet:
»  Press | 1
)

The following is displayed:

To disable the trench offset:

»  Press )

The following is displayed:
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Flace gauge on soil,
Lower rod and

Press any key

K. #EREE
Save This Value for
Later Use ?

-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
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

To change the trench offset:

»  Press 3
Flace éau«ge in
trench on Std.
The following is displayed: Block in SAFE Pos.
Press =5TART=
EMTER
»  Press START

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 further ux=.
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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:

ENTER EanL ){){mma

ENIER L PR: 000X k

»  Press START the following is displayed: gim
Time: XX 1ec.

In the manual depth mode, the gauge will prompt for the source rod depth:in aut matic mode,
the gauge software reads the depth strip on the source rod to determine ti e deHth.

i i i i WD =x .
At the end of the counting period, the following will be = a6M = XX
displayed:
| g
Record WD as the wet density:
»  Press ESC
»  Press RECALL
»  Press le
. . . DC = o
The following will be ¢isplayed: MC = xx

Record the fo''cwi g alues as appropriate:
e DC asths density count.

. .C s 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 N325: Test Parameters (Asphalt) Troxler 3450

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

When <READY> is displayed:

»  Press SPECIAL

S Timel )2 1
2-  Frints t-up

J Jew. adicator

4- 1P Beeper Level

»  Press El to access the Gauge Setup menu.

Scroll through the menu using the arrow keys.

UNITS im 2000
> NS _ 1-PCF
Press ] and the following is disrlayed: 2 — kgim?
3 —glcm?
»  Press 2 and the followii'g 15 displayed: UNITS IN kg/m?
The display will return to the Gouya-setup menu.
3 Count time
| COUNT TIME: X
) 1-15sec
> P v d the following is displayed: 2—1min
ress and the following is displaye 3 — 4 min
-COUNT TIME-
»  Press 2 and the following is displayed: G0 sec

The display will return to <READY>.
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

4 Asphalt mode

»  Press MODE and the following is displayed:

»  Press 2

And the following will be displayed briefly:

The display will return to <READY>.

5 Material wet density bias
»  Press OFFSET | and the following is displayed:
»  Press 1

The following will be displayed:
W LT ansity Offser.
xask KOim?
‘- T.uable 2 -Disable
? — Change Offset

e A w=

- MODE -

1 — Soil Mode
2 — Asphalt Mode
3 —Thin Layer Mode

Asphalt Mode Enabled

To disable the meic:i'al et density bias:
»  Press r < and the following is displayed:

To enable the material wet density bias:

»  Press and the following is displayed:
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OFF " =T Select

\ 1 —Wet Density OFF
* — Moisture OFF
+—Trench OFF

Wet Density Offset
DISABLED

Wet Density Offset
EMABLED
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

5.1.1 Change the value

»  Press

»  Press

. 1

and the following is displayed:

or

l

Wet Density Offset
s kg/m?
Select (+/-)

»  Use the numbered keys to enter the required value to the nearest 1 kg/m3.

»  Press

The following will be displayed:

ENTER

The display will return to <READY>.

6 Material moisture bias

»  Press

»  Press

The following will be u.z3played:

To disable the moisture offset:

»  Press

QOFFSET

and the followir g Is displayed:

De.. oy Offset

ENABLED

OFFSET Select:
1 —Wet Density OFF
2 — Moisture OFF
3 —Trench OFF

Moisture Ofiset
K = 0.00

1—Enable 2 - Disahle
3 — Change Offset

and the following is displayed:
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Muoisture Offset
DISAELED
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

To enable the moisture offset:

Moisture Offset

»  Press and the following is displayed: ENABLED
6.1.1 Change the value
Moisture Offzet
1 — Stored Cffset
»  Press 3 and the following is displayed: 2 — Gauge Derived
3 - Keypad Er*-

To select a stored offset:

M <tur & Offset
S Sel wct X Value Cell:
»  Press 1 and the following is displayed: 1-°00 2-0.00
| 3-000 4-000
| I

»  Use the numbered keys to enter the required value to the 1.2a.25t 0.01%.
The display will return to <READY>.

6.1.2 Change to a gauge-derived value

To change the moisture bias to a gauge-derive vc'ue:

Muoisture Offset
1 — Stored Offset
»  Press 3 and the foll bwing is displayed: 2 — Gauge Derived
3 - Keypad Entry

{ Gauge Denved

| o Moisture Offset
»  Press 2 and the following is displayed: 1 — Measure Maisture
LN I 2 — Input True Moist
o —— Place Gauge COn
Lo Surface To Be Tested
»  Press 1 and the following is displayed: Press START For 4

One — Minute Counts

»  Press START

The gauge displays the progress of the measurements. After each reading, the gauge displays
the results. To continue to the next measurement:

»  Press START
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

After the last measurement:

Moisture Offset
ENTER 1 — Stored Partial
»  Press and the following is displayed: Muoisture Offset
2 — Input True Moist

To enter the true moisture later:

»  Press 1

To overwrite the partial offset:

»  Press YES

To use the stored partial offset:

»  Press MO

To enter the true moisture now:

Input True Moisture
0 ¥
»  Press 2 and the followir g is displayed:

ENTER When Done

7 Trench offset

| OFFSET Select:
1 —Wet Density OFF
»  Press OFFSET i and the following is displayed: 2 — Moisture OFF

3 —Trench OFF

l‘ S & Trench: TMO =000
3 L TOO = 20000 X000

»  Priss and the following is displayed: 1—Enable 2 - Disable
I_ 3 — Change Offset

To disable the trench offset:

Trench Offset

> Press DISABLED

and the following is displayed:
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

To enable the trench offset:

»  Press

To create a new trench offset:

»  Press

Position the gauge inside the trench and:

»  Press START

The gauge will display the progress of the standard count operatior.

After the standard count the gauge displays:

TMO = 2000
TOO = 3000 wadX
Want To Ac. e

and the following is displayed:

Trench Offset
EMABLED

and the following is displayed:

Set Rod To STD Pos
Press START For
1 Minute STD Count
In Trench

Mew Trench Offset

To enable the new trench offset:

»  Press YES

To create another trenck uffsct:

»  Press M
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Operating Instruction N326: Measurement (Asphalt) Troxler 3450

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

When <READY> is displayed:

> Press START

In the manual depth mode, the gauge will prompt for the source rod depth.

In the automatic depth mode, the gauge software reads the depth strip onuic.sot ree rod to
determine the source rod depth.

_ . _ . Goh Co=oo Y
A.t the end of the counting period, the following will be . WD = o000 kalm?
displayed:
%VOIDS = 300
Record the following values:
¢  %MA as the percent Marshall to the /iearest 0.1%.
e WD as the wet density to the nearest ¢ 007 t/m?.
e %VOIDS =100 x 1-WD/VOIDLES> ‘when enabled).
(To convert from kg/m? to t/m?3, dividesu» Gizplayed value by 1000.)
»  Press l
- Counts -

And the following wiii he displayed:

Rec~rd e fc.'owing values as appropriate:
= L C for system 2 (upper right reading) as the density count.

»  Press ESC 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 N327: Test Parameters (Asphalt) CPN MC1 and MC3 Elite

1

>

Set-up

Press

Units

Press

Press

Press

After selecting the unit of measurement, t.c.qauge returns to the

OM
YES

MEMNU

DOWM

12

menu screen.

Press ESC
Count tim:
Proes TIME

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

the first screen will be:

the following is displayed:

(button 1, then 2)

el rns to ready screen

and the following is displayed:

Press UP and DOWN to set the desired count time.

Press

YES

returns to ready screen
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1. Recall

2. Set depth
UP/DOWN {win xt
Select# —SCe it

l A1, Suto ccroll

(1. Straits

Ul YD OWN for next
S0 "2ct #, 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# EfCe it

ME. S F ™
he ge Aue?
(| Prs Taor NG

IE C*2 Exit

l Enter value for

Max Dens: #5 PCF
EMTER to accept
ESC to Exit

Use the number buttons to change the value. ‘drccvou have entered the PR value, the gauge
will return to ready screen.
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Department of Transport and Main Roads

el

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:

Depth: XX nm

> START

Press and the following is displayed:

ENTER Time 2K ' ec

At the end of the counting period, the gauge will display:

M Count: #5#

D Count; &5

> MCR ### DCR: #3#
Press UP/DCAWR

WD # kg/m?
aNIA: B

> BVOIDS: #
Press URP/DOWMN

Moist: & kg/m? (
> DD: #E kg/m3

% Mois: ## %PR. % #
Press UP/DOWE

Record the following yvaides:
e WD as thz"vi2t density to the nearest 0.001 t/m?.
e D Corntaotte density count.
(To conver® frem.!.g/m?3 to t/m?3, divide the displayed value by 1000.)

F—_—

oM
»  Press YES 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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