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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 referred to as nuclear
gauges.

2 Definitions

2.1 Standard definitions

The standard definitions listed in Table 1 shall apply to the Nuclear Ga'uge. esting Manual.

2.2 Definitions in other publications

Further relevant definitions are contained in the following Austr¢ ads pu clication and Transport and
Main Roads Technical Specifications:

a) Austroads Glossary of Terms
b) MRTSO01 - Introduction to TechnicehS,wiiice tions
c) MRTS04 — General Earthworks
d) MRTSO05 - Unbound Paven n#,
e) MRTSO06 — Reinforced Soil < fructures
f)  MRTSO07A — Insitu*tabi. nei Subgrades using Quicklime or Hydrated Lime
g) MRTSLTL - Ins. it Ste dilisea Pavements using Cement or Cementitious Blends
h) MRTLXZ7 = Ins fu Stabilised Pavements using Foamed Bitumen
i) MRTSO08 “aTant-Mixed Heavily Bound (Cemented) Pavements
i) MRTSO09 — Plant-Mixed Pavement Layers Stabilised using Foamed Bitumen
k) MRTS10 — Plant-Mixed Lightly Bound Pavements
)  MRTS30 — Asphalt Pavements
m) MRTS35 — Recycled Material Blends for Pavements.
2.3 Abbreviations in other publications

Further relevant abbreviations are contained in the Austroads Glossary of Terms.
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3 Principles of measurement
31 Nuclear gauge components

The essential components of a nuclear gauge comprise a source of gamma radiation for density
measurement, a source of neutron radiation for moisture content measurement, detectors of gamma
radiation and slow neutron radiation as appropriate, and electronics to convert the detected radiation
into measures of density / moisture content.

3.2 Density measurement

Nuclear gauges utilise the emission and detection of gamma radiation for the measurement of the
density of a material. 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.

A relationship then exists between the detected gamma radiation and the de/sity »f the material. This
relationship is commonly expressed in the following form:

DCR = Ae® —C

where  DCR = density count ratio

p
A B,C

density of the material

calibration constants f( r #!¢c r{ clear gauge

The electronics of the gauges referenced in thic manu&ise this exponential relationship to display
density directly for a given value of count #%uc

An isotope of cesium (Cs - 137) is used a ‘.ne s ,urce of gamma radiation in nuclear gauges for the
measurement of density. The quan’ity or }:adivactive material used in the gamma source is usually
either 0.296 or 0.37 GBq.

3.3 Moisture content ¢>easui. me. *

Nuclear surface m' istures"ansic,"gauges utilise the emission and detection of neutron radiation for the
measurement of thc @ oisturt content of a material. Neutrons are emitted into a material and collisions
occur between these nautiuns and the nuclei of atoms within the material. These collisions will
successively reduce the energy of these neutrons until they are slowed sufficiently to allow them to be
detected by a "slow neutron" detector.

The most effective collision by far in producing slow neutrons is that between a neutron and a nuclei of
about the same mass (that is, hydrogen). The number of slow neutrons produced in a material is then
proportional to the number of hydrogen atoms in the material. For most soil type materials where
hydrogen is present only in the form of water, the number of slow neutrons detected is directly
proportional to the moisture content of the material.
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A relationship can then be established between the detected slow neutron radiation and the moisture
content of the material. This relationship is commonly expressed in the following form:

MCR =F(W)+E

where MCR = moisture count ratio
w = moisture content of the material
E,F = calibration constants for the nuclear gauge

The electronics of the gauges referenced in this manual use this equation to display moisture content
directly for a given value of count ratio.

An isotope of 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:<2 or 1.85 GBq.

3.4 Density measurement modes

Nuclear surface moisture-density gauges are designed to use the emissiCinarndydalection of gamma
radiation for determining density in two measurement modes — dzect | arLmil sion and backscatter.

The direct transmission method involves placing the source anc¢‘deteator i opposite sides of the
material to be measured (that is, detector on the surface and sc rce w uiin the material). The gamma
radiation emitted from the source then passes through th¢ ma Zriai w be measured before it is
detected. This method is partially destructive in that it req ifcs al 1ole to be formed in the material to
locate the source. However, it does provide a meag dre ofthe average density of the material between
the source and detector. Measurement position¢ arec iiorm ally provided to 300 mm in increments of
25 mm.

The backscatter method commonly utilis¢ 5 oife measurement position (for example, BS in Troxler,
Humboldt and Instrotek gauges) or txa,mu 2surd ment positions (for example, BS and AC in CPN
gauges). It involves placing the s@' ce aI 1 detector on the same side of the material to be measured
(that is, on the surface). The g& ame zadii.iion emitted from the source must then be scattered back
towards the detector if it is #2 be actecte . This method is performed rapidly and is truly non-
destructive. Howev., it'nas rcstric’ed measurement depth and its measurements are biased toward
the surface of the (hatesZiw th about 80 to 90 percent of its measurement coming from the top 50 mm
of material for the BS meas¥ ement position. Hence, it does not provide a true measure of the
average density of the riiaterial. The backscatter method is also very sensitive to surface roughness
and is less precise than the direct transmission method.

Due to its sensitivity to surface roughness and inferior accuracy and precision, the backscatter method
has been excluded from this manual as an option for the density measurement of soil type materials.
However, it has been retained as the preferred option for the density measurement of asphalt and
concrete where problems associated with surface roughness and measurement 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 geometries to provide independent
measures of material density. Mathematical computation of responses from the two geometries, then
allows a reduction in the influence from the underlying layer on density measurement. Use of this
gauge is restricted to asphalt having a nominal maximum size not greater than 40 mm and a nominal
layer thickness between 25 and 100 mm. This is the only nuclear gauge method allowed for the
density measurement of compacted asphalt having a layer thickness between 25 and 50 mm.
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For nuclear thin-layer density gauges a relationship has been developed to combine numerically the
independent measures of material density to calculate the overlay density. This relationship is
commonly expressed in the following form:

_ K,p-Kip,
! Kz 'Kl
where o = density of the overlay material
P, = system 1 density of the material
P, = system 2 density of the material
K, ,K = values that quantify the influences of the density of the overlay
P material and of the underlying material on the density measured by

the gauge.

The values of K,,K, are calculated using the overlay thickness and depth f| ctor ¢ \libration constants

determined for each density system in the gauge.
3.5 Moisture measurement mode

The emission of neutron radiation and detection of "slow neutrc " radi tion for the determination of
moisture content is not designed for direct transmission masmgre. n2n’ It is conducted only in a
backscatter mode with the source and detector positione| cldsefogether to provide a linear
relationship between detected radiation and moisturs®@ontc >t

The effective measurement depth for moisture gonicii var 2s according to the moisture content of the
material and decreases with increasing moistur. conteiie. For a moisture content range of 0.1 to

0.3 t/m?, the measurement depth is aboutizou v Z2¢? mm respectively. However, detection of "slow
neutrons" relies on diffusion to the detect «.nd, as such, moisture content measurements are biased
towards the surface of the material/1 nicihiac™will not affect the accuracy of moisture content
measurement, provided that the wc er witl in the material is evenly distributed.

4 Calibration

41 Standard| slocks _'ibration

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

e Nuclear surface moisture-density gauge (direct transmission) AS 1289.5.8.4
¢ Nuclear thin-layer density gauge AS 2891.14.3
¢ Nuclear surface moisture-density gauge (backscatter) AS 2891.14 4.

The standard blocks calibration determined for a nuclear gauge will vary according to the particular
type of standard blocks set chosen and the number, uniformity and composition of the standard blocks
within the set. While standard blocks calibration methods allow the use of any one of two types of
block sets, it places few conditions on the particular blocks selected for each set and makes no
attempt to align the calibrations obtained from different block sets.
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It is accepted that standard blocks calibration of nuclear gauges will not be undertaken by each user
and will be restricted to those organisations and laboratories having the appropriate facilities.
However, the user is required to arrange for standard blocks calibration and undertake calibration
checks in accordance with the procedures and time frames specified in this manual.

4.2 Calibration adjustment — material bias

It is recognised that the density and moisture content results obtained from traditional tests (for
example, sand replacement, core density) will differ from those results obtained from a nuclear gauge
calibrated against standard blocks. The cause of this difference is due to a combination of factors
relating to calibration (accuracy, precision), testing (test precision, commonality of tested material),
material condition (surface roughness, density / moisture gradients, homogeneity) and material type
(chemical composition). The contribution of each of these factors is not easily determined and will vary
from job to job.

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 proide lower density
results than those obtained using traditional tests). For many materials, this £itfferciace is small and
can be ignored. However, for some materials it is substantial, and adjustmer. \of th¢ standard blocks
calibration may be necessary.

The approach adopted within this manual in relation to adjustment f thst={.dard blocks calibration is
as follows:

e For moisture content measurement of earthen ma‘eric 3, caiiuration adjustment is always
made via a material bias for soil moisture conten: 24 det rmined from comparative nuclear
gauge and oven drying moisture content refults.

o For wet density measurement of eartha' | materia!’, calibration adjustment is made via a
material bias for soil wet density as.detei nined from comparative nuclear gauge and sand
replacement wet density result. For niaterias used in pavement layers and stabilised
materials, calibration adjustment " alwz /s made.

o For density measurement f asplhlt, calibration adjustment is always made via a material bias
for asphalt density as acernipat from comparative nuclear gauge and core sample
compacted density“ =asults:

e For densitt measmame of concrete, calibration adjustment is always made via a material
bias for coricicte der sity as determined from comparative nuclear gauge and core sample
density resultst

The procedure adopted for calibration adjustment involves determining that value which, when applied
to the nuclear gauge result, most closely approximates the traditional test result in the average case.
The basic assumption behind this procedure is that the real difference between the nuclear gauge and
traditional test results is constant over the property range and that a single adjustment only needs to
be applied.

The calibration adjustment procedure also includes certain checks to ensure that the limited data used
in adjustment of the standard blocks calibration is not erroneous viz.

e The nuclear gauge test results are validated by plotting the count ratio and test data from the
nuclear gauge to ensure all data points lie on the plot. For thin-layer gauges the test results
are validated by plotting the count ratio and test data for both density systems of the nuclear
gauge to ensure all data points lie on the plot.
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e The traditional test results used in determining the calibration adjustment are checked by
determining their scatter around the adjusted standard blocks calibration in terms of an
estimate of the standard error. Analysis of such data reveals that the standard error should not
be greater than 0.055 t/m? for soil wet density, 0.025 t/m?® for asphalt density, 0.035 t/m? for
concrete density and 0.012 t/m? for soil moisture content.

e The calibration adjustment for a particular material type or condition is checked regularly by
obtaining additional calibration data and using these data to upgrade and confirm the
adjustment. Minimum requirements are included for the frequency of such checks.

5 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 statigtical count, setting the
test parameters and taking a measurement. The operating instructions relate t~ ‘2e makes and
models of nuclear gauge listed in Table 2.

The test methods and operating instructions are based on specific infofina; »n cZiiiained within the
manufacturer’s instruction manual for a particular gauge, togethe ywitt. b£st p actice guidelines
developed over four decades of nuclear gauge use within the D#parimern S Transport and Main
Roads. In general, standardised procedures have been develof xd for| .} nuclear gauge

makes / models, particularly in the areas of gauge verificafion_ ma 2oility analysis, count periods,
gauge orientation and site preparation. Consequently, wt 'efiner. may be some procedural
differences from the manufacturer's recommendatig®i tor soi."2"gauges, such differences will only
enhance the accuracy and precision of the nuclefir'gfuge | esults obtained.

For the testing of soils and crushed rock materia, ), results are obtained from two orientations of the
nuclear gauge at each test site to determ’ 1e s'.e.deiisity and/or moisture content. The use of two
orientations at 90° provides a larger testir,_“arez with little increase in overall testing time. It also
allows a check to be performed on/| he re ults obtained from the nuclear gauge. Based on an analysis
of data from these two orientatians,he di ierence in dry density results between the two orientations
at 90° should be no more than 0.t 75 t:)3. The use of two orientations then provides an improved
estimate of the averiige dens iy / m disture content of the site.

For the testing of & =4S al d concrete, results are obtained from two orientations of the nuclear
gauge at each test site,to d¢ .ermine site density. The use of two orientations at 180° 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 density results between the two orientations at 180° should be no more than 0.075 t/m3.
The use of two orientations then provides an improved estimate of the average density of the site.

Various procedures are suggested by nuclear gauge manufacturers to check the performance of
nuclear gauges. Standard count checks, gauge function checks and density system consistency
checks have been adopted for all gauge makes / models identified within this manual to assess gauge
performance. Any variation in the acceptance limits used by the manufacturer and this manual are due
to differences in the methods used for data analysis rather than differences in the required levels of
performance.

Nuclear Gauge Testing Manual, Transport and Main Roads, July 2019 6 of 7



Section 1: Introduction

6 Safety

Nuclear gauges contain radioactive substances which continuously emit gamma and neutron
radiation. Although the quantity of radioactive material is small, it is important that the use of nuclear
gauges is in accordance with the users approved Radiation Safety and Protection Plan.

7 Approved gauges

The nuclear gauges approved for use on Queensland Department of Transport and Main Roads
projects are shown in Table 2.

Table 1 — Standard definitions

Term Definition

Involves the stationary pug mill mixing of a stabilisation agent with an
unbound granular material sourced from a quarry or reclaimed
Plant-mixed stabilisation | construction and demolition waste (usually consrete). The quality of
unbound granular pavement material used in pla.t mixing must
conform to an unbound pavement specificatior'.

The material to be forwarded for examinatien a.d/or/ asting which is
representative of a lot. A sample is eithe¢ a g .iale entity (a spot
sample) or more usually a represe: ‘ativ.\@amg e, and derived by
Sample combining sample increments of 2. xin. &%y equal quantities from a
lot, and thoroughly mixing to prox de a s »gle uniform sample and then
dividing the sample into a suitahle wiap’ 'ty for examination and/or
testing.

The location, describe.n teinassr longitudinal, lateral and, if required,
vertical distance fran w".cre a single insitu test is performed.

Test location

Quarry materials, i atural gravels or recycled materials produced for
base and ¢ ib-klis2 pavement construction.

Unbound materials

Table 2 — Approved gauges

Troxler Car.—~be. Pacific Humboldt InstroTek
Nuclear
3450 N 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

11 General

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

e Nuclear surface moisture-density gauge (direct transmission) AS 1289.5.8.4
¢ Nuclear thin-layer density gauge AS 2891.14.3
¢ Nuclear surface moisture-density gauge (backscatter) AS 2891.14.4

Additional standard blocks calibrations of the nuclear gauge shall be undertaken at least once 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 caifirniithe density
standard blocks calibration for each calibrated source rod position. Such che ks sh'iii be performed on
a density standard block as described in the relevant Australian Stand{.rd ¢ "a secondary block of
naturally occurring stone.

A secondary block shall comply with the following:

e The block shall have minimum dimensions of lengii 59 1%, width 290 mm and depth not
less than 200 mm and at least 50 mm deeper the /"ie ¢ eatest depth at which the check will
be conducted.

e The block shall be placed in a fixed logz .ion, whic'i is at least 1 m from any vertical projection
and sufficiently clear of other nuclear.gac xes or radiation sources so as to have no effect on
nuclear gauge density measuren’ 2nt<r the lock.

e For backscatter measuremgti;ihe waicar gauge base shall be fully confined within the top
surface of the block and ¢ ar of ¢ hy direct transmission access hole.

e For direct transmission nihasu. xment, the block shall contain an access hole of diameter
30 mm maxisiiin driied n¢ rinal to the top surface of the block. The access hole shall be
located to/ :nsura@2 nuciear gauge base is confined fully within the top surface of the block
during both uirect tre 1smission and backscatter measurement.

Measurement positions snall be marked on the block for direct transmission and backscatter
measurement (where required) to ensure that all measurements for a particular nuclear gauge will be
made on exactly the same position on the block.

1.2.1 Initial measurement

An initial density measurement of the standard density / secondary block for a nuclear gauge shall be
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 NOG6 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 particular calibrated
position (p. ).

i

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 shall be 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 the nuclear
gauge shall be made prior to use in the field, at intervals not exceeding one month or if it is suspected
that the gauge is malfunctioning. The procedure shall be as follows:

a) Determine a standard count and perform a Standard Count Check as'=tailed in Clause 5.1 of
Test Method NO1, NO4 or NO6 as appropriate (refer to Section 3 of t!fis maual).

b) Perform a Gauge Function Check — Statistical Performance assm'rile \in/_lause 5.2 of Test
Method NO1, NO4 or NO6 as appropriate (refer to Sectica 3 of higfingual).

c) Position the nuclear gauge within the appropriate marke® pcaition“on the block.

d) Move the source rod to the calibrated position to be.ched'<ed 7 nd take at least four 1-minute
density readings, or equivalent combination, in a/ corfarce with the appropriate Operating
Instruction detailed in Section 4 of this manua!

e) Record the mean density as the currentgacg de sity of the block for the particular calibrated
position (p_ ).

f) Repeat Steps (d) and (e) for eac! of ‘fieseriaining calibrated source rod positions (Note: For
a nuclear thin-layer density a=uge the < 1eck shall be performed for test thicknesses of
25 (25.4) mm, 50 mm, 75, 1im ar.} 100 mm).

1.2.3 Gauge acceptance

Accept the density s’ Zard . 'ocks calibration for a particular source rod position provided that the
difference betweel pi arsinis 1iu greater than 0.020 t/m? for direct transmission measurements and
0.050 t/m3 for backscatter m: asurements. Otherwise, the gauge shall be withdrawn from service for
the particular calibrateCiptsition until the reason for the fault is determined and the fault rectified.
Depending on the type of repair undertaken, the gauge may require standard blocks recalibration.

1.2.4 Gauge relocation

If a gauge is to be relocated to an area remote from the standard density / secondary block, and a
different block is to 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 shall be 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,.
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Section 2: Calibration

c) Provided that this check allows acceptance of the density standard blocks calibration for the
gauge, perform an initial density measurement (p,, ) on the new block as detailed in Steps (a)

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 shall be 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, ) /m?* for direct transmission
measurements and 0.050-(p, - p, ) t/m? for backscatter measurements. Othenyise, the gauge shall be
withdrawn from service for the particular calibrated position until the reason fae .. » fault is determined
and the fault rectified. Depending on the type of repair undertaken, the gaug may | yquire standard
blocks 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 density for all
materials used in pavements (for example, unbound materials such as quarry materials or natural
gravels, insitu stabilised materials or plant-mixed stabilised materials) and for.all other stabilised
materials. For nuclear gauge moisture content measurement, an adjustment is- nade to the standard
blocks moisture content as determined from comparative nuclear gauge and overi ‘rying moisture
content results.

Where it is not practical to use a nuclear gauge to measure insittymoi. turt cd atent, the standard oven
drying method or a subsidiary method can be used. The use of 2,2 hsic nastnethod is conditional on a
correlation established with the oven drying method in accordai ce witi \Test Method AS 1289.2.3.1.
3 Apparatus

The following apparatus is required:

3.1 Nuclear gauge of an approved make aa 1 model =, listed in Section 1, Subsection 6 of the
Nuclear Gauge Testing Manual and.capc >le of the following:

a) direct transmission measure nefit it 25 mm increments from 50 mm to 300 mm

b) uncertainty of the prec ctea ensity at the depth used for the test not exceeding 0.06 t/m?,
and

c) uncertainty of ¢he pre ‘ctecwater content not exceeding 0.07 t/m>.

3.2 Reference  block2a,supf.ied by the manufacturer with the nuclear gauge and traceable to the
nuclear gaug..

3.3 Drill, a rotary haiiner drill or a drill rod and hammer capable of forming a hole at least 16 mm
in diameter.

3.4 Guideplate, 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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Test Method NO1: Compacted density of soil and crushed rock

4.2
421

422

4.3
4.3.1

432

5.1
5.1.1

Material moisture bias

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

This bias is to be re-determined whenever any of the following apply:
a) the 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 accordance with Test
Method NO2 as follows:

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

b) if the moisture bias has not been used with the nuclear gauae fc \two s 1onths or more.
Material wet density bias

Determine a wet density bias for the particular nuclear ¢taugeymaerial source (and, if
applicable, material type and subtype) and test depth a: detail :d in Test Method NO3
(Note 11.2).

This bias is to be re-determined whenever azgyof = fof owing apply:

a) whenever any MDD is reassigned as@*dcCiied) 1 Materials Testing Manual Test Method
Q144A, or

b) there is a change in the sour/ e re_k.or w1e source of any fine component.

In addition to the requiremeiicf Sanr.3.1, check the wet density bias in accordance with
Test Method NO3 as follov

a) following the compac an ¢ every 10,000 tonnes of material (such that the check is within
the lot thei.Wonta »s the ast or the 10,000 tonnes), or

b) if the v =2tA7isIty bias has not been used with the nuclear gauge for two months or more.

Operational c..ccks

To ensure that the nuclear gauge is operating normally, checks are to be 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 reference block
on the designated test location (Note 11.4).

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
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Test Method NO1: Compacted density of soil and crushed rock

5.2
5.21

5.2.2

5.2.3

c) density standard count and moisture standard count values are recorded (Notes 11.5 and
11.6).

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=SC-2 SC
\'PS
\'PS

where g~ = average density standard count (DS) or average moisture standard
SC
count (MS)
L = lower limit for density ( L) or moisture (L.
U = limit for density ( U, ) or moisture (U,)
PS = nuclear gauge prescale factof(Ref r i« Tehle 1)

If the recorded standard count values lie within the ranga,L_ 1) Up for density and L, to

U, for moisture, the density or moisture standai | c#/unilis accepted and the nuclear gauge
may be used for testing.

If the recorded standard count value lig¢ outside *ie range Lp to Up for density or L to

U,, for moisture, repeat Steps 5.472%0,5.0)5. If either standard count is again outside the

appropriate range, remove the nt :!Car ¢ wuge from service and have it repaired by a licensed
service agent (Notes 11.6 ¢ad v\ 7).

Gauge function checl( - sutist’ ;al performance (frequency: monthly)

Remove the nyclea. nauge ond i »ference block from the store and place the reference block
on the des’ ynated test atition (Note 11.4).

Take at least 16 den ity and moisture counts in accordance with the appropriate statistical
count operatingstruction 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 and moisture count values are recorded (Notes 11.5 and 11.8).

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:

__S
Jc
where r = density ratio (t, ) or moisture ratio (r,,)
s = standard deviation of the density or moisture counts
6 " mean density count (Ep ) or mean moisture count (EW )

If the density ratio and moisture ratio lie within the limits given in Table 2, the nuclear 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 mits given in Table 2,
repeat Steps 5.2.2 to 5.2.5. If either ratio is again outside the limits, r'zmovx the nuclear gauge
from service and have it repaired by a licensed service agent.

Density system consistency check (frequency: mon’hly)

Perform a density system consistency check in accordasce with Clction 2, Clause 1.2 of the
Nuclear Gauge Testing Manual.

Configuration

On each day of use, configure the nuclear f laucashetore testing any material by undertaking a
standard count and setting or checking ( zst pararny 2ters for the particular material (and, if
applicable, material type and subtype) a.follows:

Standard count

Remove the nuclear gaugefana 2ferciice block from the transport case and place the
reference block on the suric ce of | he particular material (and, if applicable, material type and
subtype) under test (Noted 1.

Take a starf.aru couriin = scordance with the appropriate standard count operating instruction
detailed in Sec* /i s \Operating Instructions: Operational Checks of the Nuclear Gauge
Testing Manual and/ :nsure 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 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 11.10).
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Test Method NO1: Compacted density of soil and crushed rock

7 Test site selection and preparation

Determine test locations and prepare each test site as follows:

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

7.2 At a designated test location, use the guideplate to define a test site that is flat and free from
depressions (Note 11.11). The guideplate may be used to trim the surface of some materials,
provided the surface is not de-densified by such action.

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

7.4 Place the guideplate on the test site and drill a hole at least 50 mm beyond the specified
measurement depth (Note 11.12). Where the measurement depth is 1.t stipulated in the
appropriate specification, select a depth in keeping with the followingfcritciia:

a) the measurement depth for pavement layers is 15 mm to 3%, '2ss/1an the nominal
layer thickness up to the maximum direct transmission m' :as:.ement depth of 300 mm
(Note 11.12), or

b) the measurement depth for other stabilised layers | : 0 mr. *o 24 mm less than the
nominal depth of the layer up to the maximurp©unhct msfsmission measurement depth of
300 mm.

7.5 Remove the guideplate and repair the prep ired+#nast area using some additional sand or fines
if required.

7.6 Use the guideplate to mark the testszmea ) allow the placement of the nuclear gauge over the
test site and to align the source r d ¢ ths hole (Note 11.13).

8 Testing
Testing shall be performid as "Ziows:

8.1 Place the niicur gacne or the marked test site, lower to source rod into the formed hole and
move the [ burcaCdito tne required measurement depth.

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

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

84 Take a 1-minute count in accordance with the appropriate measurement operating instruction
detailed in Section 4: Operating Instructions: Testing — Soils of the Nuclear Gauge Testing
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 11.11).

8.6 Compare the dry density values from the two orientations. If the difference exceeds 0.075 t/m?3,
examine and further prepare the test site as necessary and repeat Steps 8.1 to 8.5.
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Test Method NO1: Compacted density of soil and crushed rock

8.7 If the dry density difference again exceeds 0.075 t/m?, 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 detailed in Materials
Testing Manual Test Method AS 1289.2.1.1 or one of the subsidiary Test Methods
AS 1289.2.1.4 or AS 1289.2.1.6 for which a relationship with Test Method AS 1289.2.1.1 has
been established as detailed in Test Method AS 1289.2.3.1.

9 Calculations
Calculations shall be as follows:

9.1 Nuclear gauge density and moisture measurement

9.1.1 Determine the compacted dry density for the test site by averaging the"c.x density values
obtained at the 0° and 90° orientations.

9.1.2 Where any relevant biases have not been applied via the nucl :ar £ auge microprocessor,
adjust the average nuclear gauge dry density calculated ir. Stey 9.1.4 by applying these
biases as follows:

Pa= Pea™ Bp' Dy,

where Py = compacted dry density (u.57,
EGd = average nud' :ar gayad dry density (m?3)
]3p = materi | Wi density bias (t/m?)
B, = _[hateral muisture bias (t/m3)

9.1.3 Determine the insitit mois.ire cantent for the test site by averaging the measured moisture
content vali_s uptairid af/ .he 0° and 90° orientations.

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

follows:
We+ By, )100
W = (Wg w)
P4
where W = insitu moisture content (%)
WG = average standard blocks moisture content (t/m?3)

w = material moisture bias (t/m3)
Py = compacted dry density (t/m?)
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9.2
9.21

9.2.2

9.2.3

9.24

10

Nuclear gauge density and standard oven drying or subsidiary moisture measurement

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

Where any relevant biases have not been applied via the nuclear gauge microprocessor,
adjust the average standard blocks wet density calculated in Step 9.2.1 by applying these
biases as follows:

p=pstB,
where P = insitu wet density (t/m?3)
Po = average standard blocks wet density (t/m?)
B = material wet density bias (t/m?)

p

Determine the insitu moisture content for the test site as follows:

w=_PWV
100 +w
where W = insitu moisture content (t/m?)
P = insitu wet density (t/m?3)
w = insitu oven dry or subs' diar, moisture content (%)

Determine the compacted dry density for th =2 taite as follows:

Pu N p - "'
where Py = compe¢ sted ditr density (1/m?3)
P = ,lisitu et density (/m?3)
w 0. ingtugtioisture content (t/m3)
Reporting

The following shall'cCreport d:

11

11.2

a) compactea ury density or insitu wet density to the nearest 0.01 t/m?

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

(2]

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
)

D

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

=)

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

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

For pavement materials, it is necessary to determine the moisture bias and wet density bias
for each material type and subtype obtained from a particular source.
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11.6

11.10

11.11

11.12

A location is to be selected which is at least 2 m from any large object and 10 m from any
other nuclear gauge. Mark this location and use for all counts associated with operational
checks.

Keep a record for each gauge to record operational check data (standard count and gauge
function check) and the date of measurement.

Where there are no previous four standard counts taken within the previous five weeks of the
current date or when moving the nuclear gauge to a new operating location and there is a new
designated test location, it may be necessary to take four new standard counts as detailed in
Steps 5.1.1 10 5.1.2.

It is expected that a standard count value will lie outside the range Lp to Up 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 Subsection 5.2. If verified that the gauge is not op rating normally,
remove the nuclear gauge from service and have it repaired by a lice/1seu zervice agent.

Where an accepted form of statistical analysis is performed by tssymicianricessor, it is not
necessary to record individual count values. Only recorcithe d :ng'ly ¢nd moisture ratio values
and omit Steps 5.2.3 and 5.2.4.

When using the nuclear gauge within 2 m of a large obj ct or i/ 'a trench, take a separate
standard count at each test site.

The scope of user definable test parameters.is,de, =nde it on the make and model of nuclear
gauge. Such parameters include:

a) counting time, units and measurei. 2nt m&eC
b) maximum dry density
c

d

) material density bias, az¢

) material moisture hias

The test area is formed by “wo i¢erlapping rectangles at right angles to each other, with each
rectangle bding at lea )t the size of the guideplate and the hole being common within the
overlappiri L ara® as shown below:

90° 1

0°— —Roller direction—

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.

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 into the formed
hole. Where possible, align the gauge to allow the placing of the source rod directly into the
formed hole from the shielded position.
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11.13
adjacent to the original site.

Table 1 — Nuclear gauge prescale factors

If unable to obtain firm seating of the nuclear gauge, prepare a new test site immediately

Nuclear gauge make / model

Prescale factor

CPN/except Elite series 1
CPN/Elite series 8
Troxler/except Model 3450 16
Troxler/Model 3450 8
Humboldt/All 16
InstroTek/Xplorer series 16
Table 2 — Gauge function check — density and moisture ratio limits
Nuclear gauge make/model Lower limit <nper limit
CPN/except Elite series 0.75 .25
CPN/Elite series 0.25 . 045
Troxler/except Model 3450 0.17 WO o033
Troxler/Model 3450 0.225 0.465
HumboldvAll 0.60 s 1.40
InstroTek/Xplorer series 0.1¢ 4 0.35
Table 3 — Minimum test data
,<c—ltine test Material bias or bias check
—.icv.\ - Nuclear gauge Density Moisture
Measurement ge ige density and
‘ Jensg ty and oven dry/
n histure subsidiary

’ moisture
density standard' :ouns v v v
moisture standard coxnt v v
wet density (t/m?) v v v
dry density (t/m3) v V' V' v'*
moisture content (t/m3) vV'# v
moisture content (%) v
density count v v v
moisture count v v
relative compaction VA

* These values are only recorded as a means of monitoring the validity of the test results (refer to Step 8.6).
# This value is only recorded when the moisture bias is not applied by the microprocessor.
A This value is only valid when all relevant biases have been applied by the microprocessor.
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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 content
values obtained by the nuclear gauge and oven drying tests are due to differences in the material
sampled by both tests, the effect of moisture gradients, the presence of any bound water on 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 e isting moisture bias and
for providing ongoing adjustment of the bias to reflect subtle changes in mate al cc rniposition.

This method makes no provision for concurrent determination ofiwet ¢ :nsity {ias, and where both
moisture content bias and wet density bias are required, referenes"2st 2% 0d NO3.

3 Procedure
The procedure shall be as follows:

3.1 Select at least six test sites within the lot uf dere®insideration using Random Stratified
Sampling: Selection of Location — Avail ole Areas unless otherwise specified) as detailed in
Materials Testing Manual Test Methad (.250 (Note 7.1). For stabilised materials, work to
determine the wet density must k': catiipleted to a stage where the wet density has been
determined within 24 hours after i = ens of the work shift where stabilisation works were
completed for the correspa iding  »t. Number each test site and any bias check test site
consecutively in chrong'ogical ore zr.

3.2 At each test site, uit)lertake *he " )!lowing:

3.2.1 Measure t' e nua'mingauye moisture content, and dry density and wet density as detailed in
Test Methouv01, e} cept that no material moisture bias and material wet density bias are
applied. The nénture content and wet density values obtained are referred to as the standard
blocks moisture content and standard blocks wet density. Record the measured moisture
count and moisture content, dry density and wet density values for both the 0° and 90°
orientations.

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
421

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:

__PsW,
° 100 +w,
where W, = oven dry moisture content (t/m3)
Po = standard blocks wet density (t/ri %
W = oven dry moisture content (%

Data validation

Calculate the moisture count ratio for ez -h site to/ our significant figures as follows:

s
w
where  CR = 4 hoistu 2 count ratio
C, = “mol. re count
SC ~"moisture standard count

Plot the standard blocks moisture content against the corresponding moisture count ratio
using the data from all test sites (Note 7.2).

If any data pair does not lie on the linear plot, reject the standard blocks and oven dry moisture
data for 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:

Z(WO-WG—WO+WG)2

SE., =
W n-2
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where SE,, = moisture standard error (t/m?3)
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/m3, 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 followitg:

a) For each moisture data pair (oven dry and standard blocks), cal€uia.)the moisture error

as follows:
Ey= ‘(Wo_ W )- (WO - Vi )‘
where E, = moisture error (t/m?3)
W, = oven dry moisture con 2ntdut aach test site (/m?)
W, = standard blocks/ noistsre content at each test site (t/m?3)
WO = average ove. dry n‘Zisture content for the test sites (t/m?)
WG = avera( 2 s*Lndard blocks moisture content for the test sites (t/m?)

b) Eliminate the moisture >onte 't data pair (oven dry and standard blocks), with the largest
moisture error,

c) Re-anliyse the dciad'y repeating Steps 4.3.1 to 4.3.4, except that:

i. If'uaia fron three or more test sites are eliminated, reject all test data and repeat the
comgiw'® procedure.

ii. 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.

44 Determination 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.
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441 Moisture bias (t/m?)

Calculate the moisture bias as follows:

By = Wo - WG
where B, = moisture bias (t/m3)
WO = average oven dry moisture content for all accepted test sites (t/m?)
WG = average standard blocks moisture content for all accepted test sites

(t/m?)

4.4.2 Moisture bias (K value)

There are a number of options for determining the K value, depending on the functionality of
the nuclear gauge. The K value can be either calculated external to the nuclear gauge and
stored in the microprocessor or calculated internally by the microproces »or using input values
of average oven dry moisture content and average standard blocks [ 10istu. » content.

External calculation
Calculate the moisture bias as a K value using the approp.‘ate' ethe d as follows:

for a Humboldt nuclear gauge, calculate and record to { e nea »st 0.01;

K:Mi
Po Vo

or for a Troxler nuclear gauge, calculatefan . eco! 1 to the nearest whole number;

(‘_Vo Wg)looo

| &

PG - Wo
where K = € {valut
WO =) avu iye oven dry moisture content for all accepted test sites (t/m?)
“}G =__{iverage standard blocks moisture content for all accepted test sites
(tm?)

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

Internal calculation

i)  Calculate the average oven dry moisture content as follows:

100W,
WOZT
Pg- Wg
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?)
o
W = average standard blocks moisture content for all accepted test sites
Wg s
(tm?)
§G = average standard blocks wet density for all accepted test sites (t/m?)
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5.1

5.2

5.3

54

5.5

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

100W
WG _—_
Pc- Wq
where W = average standard blocks moisture content for all accepted test sites
(%)
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?)

Bias check
Bias checks shall be performed as follows:

Monitor the moisture bias by performing three additional standard bl¢iks moisture and oven
dry moisture content tests following the compaction of 10,000 tonnes . naterial. Select the
three test sites from within the lot that contains the last of the 10,00 tonne: \and perform
testing as detailed in Section 3.

Determine and validate the nuclear gauge moisture coun.ana x‘ands d blocks moisture
content data as detailed in Steps 4.1 to 4.2.3.

Add the new moisture data pairs to the previously aaaep.id d<ia while removing three existing
and consecutive moisture data pairs commencin{ at<.iedowest test site number (Note 7.3).

Analyse the revised moisture data for accerfance ac™Cetailed in Subsection 4.3, except that no
more than one of the new moisture data£>0..%.6 mz y be eliminated.

Calculate an amended moisture bias for e accepted data as detailed in Subsection 4.4.

Reporting

The following shall be regh ted:

a) moisture bias using ne ¢ ne following conventions:

— tothe plarest 0.CH\/m

— aKvawuthe| earest 0.01 unit for a Humboldt nuclear gauge

— aKvalue \c"lie nearest whole number for a Troxler or Instrotek nuclear gauge, or

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

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

c) atabulation containing the standard blocks and oven dry moisture data used to determine
the bias (including any eliminated data), together with the date tested, depth tested, lot
number, test site number, and chainage and offset

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

e) the number of this test method, that is NO2.
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7 Notes on method

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

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

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

1 Source

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

2 Scope

This method sets out the procedure for the determination of the wet density bias associated with the
measurement of compacted density of soils and crushed rock materials using a nuclear gauge. 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 the wet
density values obtained by the nuclear gauge and sand replacement tests are due to differences in the
material sampled by both tests, the effect of chemical composition and test site characteristics (for
example, density and moisture gradients, surface condition, particle size, hori.rgeneity) on nuclear
gauge results and inadequacies in the sand replacement test for some materitis.

Included in the method is a procedure for monitoring the applicability of an ex sting/ vet density bias
and for providing ongoing adjustment of the bias to reflect subtle.chan’;es material composition.

This method also caters for concurrent determination of a moistuss hias wss'ctailed in Test
Method NO2.

3 Procedure
The procedure shall be as follows:

3.1 Select at least six test sites within the la 'under ca isideration using Random Stratified
Sampling: Selection of Location - Availac 2 Area (unless otherwise specified) in accordance
with Materials Testing Manual Te st M.tbod"Q050 (Note 7.1). For stabilised materials, work to
determine the wet density must b jom: eted to a stage where the wet density has been
determined within 24 hours after e end of the work shift where stabilisation works were
completed for the corresooiling / st. Number each test site and any bias check test site
consecutively in chronolog ‘cal < :der.

3.2 At each tegsite, unde. 2\ the following:

3.2.1 Measure theiuclear jJauge wet density as detailed in Test Method NO1, ensuring that any
relevant alignr and gauge biases are applied but that no material wet density bias is
applied. This wet density is referred to as the standard blocks wet density. Record the
measured density counts, dry density and wet density values for both the 0° and 90°
orientations.

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 ef.Ch site by averaging the
corresponding measurements for the 0° and 90° orientatic »s.

Data validation

Calculate the density count ratio for each site to f£ur s jniticant figures as follows:

R P
CR, i —
~p
where CRp = density aagntitio
C, = density ‘ount
SC = (znsity standard count

P

Plot the st7 1dard blockiwif2t density against the corresponding density count ratio using the
data from <ot site s (Note 7.2).

If any data poii.Zioes not lie on the linear plot, reject the standard blocks and sand
replacement wet density data for this test site.

Data acceptance

Calculate the average standard blocks wet density and average sand replacement wet density
for all remaining test sites.
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432

433

434

Calculate the wet density standard error as follows:

where

SE,

Ps

SEPZ\/Z(ps-pG-ps+ Pg)’
n-2

wet density standard error (t/m?3)

sand replacement wet density at each test site (t/m3)
standard blocks wet density at each test site (t/m?3)

average sand replacement wet density for all test sites (t/m?)

average standard blocks wet density for all test sites (t/m?3)

number of test sites

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

If the wet density standard error exceeds 0.055 t/m?, perfa' 2 thafakowing:

a)

For each density data pair (sand replacement and ' tanda < blocks), calculate the wet
density error and follows:

where

Ep:‘(Ps' pG\ \/Ec - .‘U‘)I
wet density'« ror (tAu7
sand 1| plaCerment wet density at each test site (t/m?3)
tanac :d biocks wet density at each test site (t/m?)

ave ayge sand replacement wet density for the test sites (t/m?3)

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

Eliminate trnie wet density data pair (sand replacement and standard blocks), with the
largest wet density error.

Re-analyse the data by repeating Steps 4.3.1 to 4.3.4, except that:

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

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

If all test data are again rejected, it is not appropriate to calculate a single wet
density bias for the material.
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4.4

5.1

5.2

5.3

54

5.5

7.2

7.3

Wet density basis

Calculate the wet density bias as follows:

Bp = pS - pG
where Bp = wet density bias (t/m3)
E = average sand replacement wet density for all accepted test sites (t/m?)
S
B = 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 ‘.}acks wet density and
sand replacement wet density tests following the compaction of 10,085 .. anes of material.
Select the three test sites from within the lot that contains the last of he 10} .90 tonnes and
perform the testing as detailed in Section 3.

Determine and validate the nuclear gauge density count & d s« “adar . blocks wet density data
as detailed in Steps 4.1 t0 4.2.3.

Add the new density data pairs to the previously agCipteci?2 4 while removing three existing
and consecutive density data pairs commencing | t !¢ € west test site number (Note 7.3).

Analyse the revised wet density data for agi.eptaace as detailed in Subsection 4.3, except that
no more than one of the new density da‘a pans m .y be eliminated.

Calculate an amended wet densitv.hins 1 the accepted data as detailed in Subsection 4.4.

Reporting

The following shall be rep. ted:

a) wet density bias to tiia necest 0.01 t/m?

b) sourcefand desciatic’i of the material together with the layer type and layer depth

c) atabuidion con aining the standard blocks and sand replacement wet density data used
to determinas’.e bias (including any eliminated data), together with the date tested, depth
tested, lot number, test site number, and chainage and offset

d) the date the bias was reported, and
e) the number of this test method, that is NO3.

Notes on method

In order to determine a wet density bias that is representative of the lot, distribute the sampling
locations 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 from comparative
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 Se_tor 1 o e Nuclear Gauge
Testing Manual and with a calibration density uncertainty »f le. sitnan 0.08 t/m? for gauges
used in backscatter mode and for thin-layer gauges suc!t"as roa.Z: 4640B.

3.2 Reference block, as supplied by the manufacturer with {i'2 nur .ear gauge and traceable to the
nuclear gauge.

3.3 Guideplate or straightedge.
3.3.1  Guideplate, a flat metal template at leas the sam« size as the base of the nuclear gauge.
3.3.2 Straightedge, a steel straightedge #mut <20 mm long and 5 mm thick.

34 Dry fine sand passing a 0.600 mi /st ¢ ave.

4 Calibration and biasing
Calibration and biaging si.all bewerformed as follows:
4.1 Standard /iocks cali. 2 on

Calibrate the'iuclea; gauge on standard blocks at least once every two years for density
measurement (st ctailed in the relevant Australian Standard as follows (Note 11.1):

o Nuclear thin-layer density gauge AS 2891.14.3
¢ Nuclear 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.

Nuclear Gauge Testing Manual, Transport and Main Roads, July 2019 10f6



Test Method N04: Compacted density of asphalt

422

5.1
5.1.1

5.1.2

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 pla. = the reference block
on the designated test location (Note 11.2).

Take a standard count for each density detection system in aceZilancnsiin the appropriate
standard count operating instruction detailed in Section € Op( ratig{astructions: Operational
Checks of the Nuclear Gauge Testing Manual and ensuras 2 feinudag:

a) the nuclear gauge is correctly located on the refere \ce bli ck
b) the source rod handle is correctly located in/ hefniclded position, and
c) the density standard count values arezcordeu ("ote 11.3).

Calculate the average of the previous f< ur record<d and accepted density standard counts
(Note 11.4).

Calculate the density limits for ee shd.en ity detection system as follows and record the limits
(Note 11.3):

— . |sC

L, =SC-2,|=—

PS

— . |sC

U, =SC+2,|—

PS

where @ = 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).
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5.2
5.21

5.2.2

523
524

5.2.5

5.2.6

5.3

6.1
6.1.1

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).

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

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

Calculate the density ratio for each density detection system as follows and record the value
(Note 11.3):

r= >
0 —
G
where ¢ = density ratio
P
S = standard deviation of the der :ity co .ats
E = mean density count
p

If the density ratio for each system lies witk' n th&'mits given in Table 2, the nuclear gauge is
verified to be operating normally and m: y be uses for testing.

If any density ratio lies outside thef'c.yzar limits given in Table 2, repeat Steps 5.2.2 t0 5.2.5.
If any ratio is again outside the lii :its} ref 1ove the nuclear gauge from service and have it
repaired by a licensed servidc e

Density system consistei. >y ch':ck (frequency: monthly)

Perform a density <isstem \ ansic2ncy check in accordance with Section 2, Subsection 1.2 of
the Nuclea/ Gauge Te tin< Manual.

Configurauon

On each day of use, configure the nuclear gauge before testing by undertaking a standard
count and setting or checking test parameters appropriate to the asphalt mix design as
follows:

Standard count

Remove 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).

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
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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

c) the density standard count value is 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 —
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 /fie sirface. Move the
guideplate or straightedge over the surface until the voids are just fili \d, en{ cring that the sand
does not form an added layer. Remove the guideplate or straigtitec je.

Testing
Testing shall be performed as follows:

Place the nuclear gauge on the prepared test sit¢ sua’i that the longitudinal axis of the nuclear
gauge is parallel to the direction of rolling.

Confirm that the nuclear gauge is firmly a=2< % wii 1out rocking (Note 11.9). Move the source
rod to the backscatter (BS) position.

Take a 1-minute count in accord# 1ce. vith i.ie appropriate measurement operating instruction
detailed in Section 4: Operating I\ *‘ructi Jns: Testing — Asphalt of the Nuclear Gauge Testing
Manual. Record the wet delisity :na uie density count.

Rotate the nuclear gaug > thina!t 180° ensuring that the test site is not disturbed. Repeat
Steps 8.2 to 8.3 and\then i vave he source rod to the shielded position (Note 11.10).

Compare ! ie wets'ansiFvalues from the two orientations. If the difference exceeds
0.075 t/m3,"Zf.amine ;| \nd further prepare the test site as necessary and repeat Steps 8.1 to
8.4.

If the wet density difference again exceeds 0.075 t/m?3, abandon the test site and select a new
site immediately 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.
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9.2 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:

Dc=ps*B,
where D. = compacted density (t/m?)
P = average nuclear gauge wet density (t/m?)
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 chaing = and offset

c) source and type of the asphalt together with the mix code numkb‘:r ari,nominal layer
depth

d) for thin-layer gauges (such as Troxler 4640B) the ghuge | 1ya’ thickness setting to the
nearest 1 mm

e) report number for the asphalt density bias and, in 1. ¢ cas|:'0of an amended bias, the date
and report number for the previous report, aru

f)  the number of this test method, that is N04.

1 Notes on method
11.1 Recalibrate the nuclear gauge folla#a a. 32 major repair or component replacement.

11.2  Alocation is to be selected whicki ‘«"at Ie ast 2 m from any large object and 10 m from any
other nuclear gauge. Mark fais i zauuit and use for all counts associated with operational
checks.

11.3  Arecord is to be kent for € 'ch yhuge to record operational check data (standard count check
and gaugesuncuon cipck and the date of measurement. For nuclear gauges with two
detection ¢ 'sted.5 (i r example, the nuclear thin-layer density gauge), record the check data
for each system ser irately.

11.4  Where the previous four standard counts have not been taken within the previous five weeks
of the current date or the nuclear gauge has been moved to a new operating location and has
a new designated test location, it may be necessary to take four new standard counts as
detailed in Steps 5.1.1 t0 5.1.2.

11.5 Itis expected that a standard count value will lie outside the range Lp to Up 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 Subsection 5.2. If the gauge is not verified as operating normally, remove
the nuclear gauge from service and have it repaired by a licensed service agent.

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

O

c

)
)
)
d)

counting time, units and measurement mode

maximum density

asphalt density bias, and

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 t€.* area.

oA

oB

—Roller direction—

Position A is the source rod location for 0° measuremenuand | afitior B is the source rod
location for 180° measurement.

Table 1 — Nuclear gauge prescale factors

Nuclear gauge make/model

Prescale factor

CPN/except Elite series 1
CPN/Elite series 8
Troxler/except Models 3450 and 4640B v 16
Troxler/Models 3450 and 4640B,( % 8
Humboldt/All 16
InstroTek/Xplorer series N 16

Table 2 — Gauge furiction ¢ 1eck — density ratio limits
Nuclear gauge 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/All 0.60 1.40
InstroTek/All 0.18 0.35
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Test Method NO05: 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 between nuclear
gauge wet density and core compacted density are due to differences in the material sampled by both
tests and the effect of chemical composition and test site characteristics (for example, density
gradients, surface condition, homogeneity) on nuclear gauge results.

Included in the method is a procedure for monitoring the applicability of an ef isting asphalt density
bias and providing ongoing adjustment of the bias to reflect subtle changes il asph'iit mix
composition/site conditions.

3 Procedure

The procedure shall be as follows:

3.1 Select at least 10 test sites within the lot under ct agtder: tion using Random Stratified
Sampling: Selection of Location — AvailablefArea. (ui'Zss otherwise specified) as detailed in
Test Method Q050 (Note 7.1). Number giacicst ¢ te and any bias check test site
consecutively in chronological order.

3.2 At each test site, undertake the filow/io:

3.2.1 Measure the nuclear gaugesi.chde.niy as detailed in Test Method NO4, except that no
asphalt density bias is apy =d. Tk s wet density is referred to as the standard blocks wet
density. For thin-layer gasigentic gauge layer thickness should be set to the nominal
thickness of the layx. Rec id thiy measured density counts and wet density values to the
nearest 0.051 t/m3_for )= the 0° and 180° orientations (Note 7.2).

3.2.2 Obtain a 150 1nm diz neter core sample centrally within the site in accordance with Test
Method AS 280 2.

3.2.3 Measure the compacted density of the core sample in accordance with Test Method Q306B or
Q306C as appropriate (Note 7.3).

4 Calculations
Calculations shall be as follows:

41 Field test data

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

4.2 Data validation

Validate the density count, density standard count and standard blocks wet density data as
follows (Note 7.4):
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421 Calculate the density count ratio for each site to four significant figures as follows:

C
CR = .
SC,
where (R = density count ratio
p
Cp = density count
SC = density standard count

p

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

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

4.3 Data acceptance

4.3.1 Calculate the average standard blocks wet density and averagesate amr acted density for all
remaining test sites.

4.3.2 Calculate the density standard error as follows:

p “_2
where QR = density standas v (1 13)
P
D.. = core com@intea lensity at each test site (t/m?)
Po = standarc ilock s wet density at each test site (t/m?3)
BC =_. a =rage core compacted density for the test sites (t/m?)
; = a prag)standard blocks wet density for the test sites (t/m?3)
2 = number of test sites

4.3.3 If the density standard error does not exceed 0.025 t/m3, accept the data and calculate the
asphalt density bias as detailed in Subsection 4.4.

4.3.4 If the density standard error exceeds 0.025 t/m?3, 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' BG)

where E = density error (t/m3)
p
D.. = core compacted density at each test site (t/m?)
Po = standard blocks wet density at each test site (t/m?3)
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Test Method NO5: Asphalt density bias

4.4

5.1

5.2

5.3

5.4

5.5

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

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

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

c) Re-analyse the data by repeating Steps 4.3.1 to 4.3.4, except that:

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

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

Asphalt density bias

Calculate the asphalt density bias using accepted data to the nearest L 201 t/m? as follows:

B,=Dc-p,
where B = asphalt density bias (t/m?)
BC = average core compacted den¢ ty for e test sites (t/m3)
6 = average standard block( we density for the test sites (t/m?)
G
Bias check

Bias checks shall be performed as follov. »:

Monitor the asphalt density bias | v rzrf¢:ming three additional nuclear gauge wet density and
core compacted density test@ oV inad.ne compaction of 10,000 tonnes of material. Select
the three test sites from Wi 1in the lot that contains the last of the 10,000 tonnes and perform
testing as detailed in Seationi 2

Determine astaliac e the iiucledr gauge density count and standard blocks wet density data
as detailed in Steam4.1.54.2.3.

Add the new density data pairs to the previously accepted data while removing three existing
and consecutive uensity data pairs commencing at the lowest test site number (Note 7.6).

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.

Calculate an amended asphalt density bias for the accepted data as detailed in
Subsection 4.4.

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
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Test Method NO5: Asphalt density bias

7.2

7.3

7.4

7.5

7.6

c) atabulation containing the standard blocks wet density and core compacted 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

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

e) for thin-layer gauges (such as Troxler 4640B) the gauge layer thickness setting to the
nearest 1 mm.
Notes on method

In order to determine an asphalt density bias which is representative of the lot, distribute
sampling locations throughout the lot.

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° measuremer’. anc»osiuon B is the source rod
location for 180° measurement.

For stone mastic asphalt and open graded asphe t, ditesmine the core sample compacted
density in accordance with Test Method Q30%%. F =delise graded asphalt, the core sample
may be tested in accordance with Test Mel 1077, Q6B rather than Test Method Q306C,
provided that its air void content is not¢< ss than.t'.e minimum specified level. Use the same
compacted density method for bothsthe biss determination and bias checks.

For thin-layer gauges with two de_ed.on systems, validate the density system 1 data (that is
density count, density stangara hou.iind the standards blocks wet density) as detailed in
Steps 4.2.1 t0 4.2.4. Then'_alidati the density system 2 data (that is density count, density
standard count and the lana. 'Ss blocks wet density) as detailed in Steps 4.2.1 to 4.2.4.

The relatiord i betwhen r uclear gauge wet density and density count ratio is essentially
linear ovel the ar_cited density range within a lot.

Where there are or’, 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 measurement and
records the wet density output from the nuclear gauge as the compacted density of the concrete.

An adjustment is made to the standard blocks wet density calibration as determined from 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 liste" i Jecucii 1 of the Nuclear Gauge
Testing Manual and with a calibration density uncertain' ¢ of le; ->than 0.08 t/m>.

3.2 Reference block, as supplied by the manufacture’ wit'. the 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 straightedg  akbut300 mm long and 5 mm thick.

3.4 Dry fine sand passing a 0.6J0 r.n eod sieve.

4 Calibration and bias.»q
Calibration #7iu siasi x sh7 I'be performed as follows:
4.1 Standard | '2¢.s ca ibration

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

¢ 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).

4.2.2 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
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Test Method N06: Compacted density of concrete

5.1
5.1.1

5.2
5.21

5.2.2

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 reference block
on the designated test location (Note 11.2).

Take a standard count for each density detection system 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, »nd
c) the density standard count values are recorded (Note 11.3).

Calculate the average of the previous four recorded and accer'.ed ensiiy standard counts
(Note 11.4).

Calculate the density limits for each density detection s’ stem s follows and record the limits
(Note 11.3):

R bT

Lp = SC 41[_

)

_ ~ SC

155 S0 +2\/—

PS

where SC = dvera e uaiisity standard count (DS)
Lp =0 lovppsdimit for density
Up = __/ipper 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 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).

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
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Test Method N06: Compacted density of concrete

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):
p=_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 limits given in Tablf 2, tri» nuclear gauge is
verified to be operating normally and may be used for testing.

5.2.6 If any density ratio lies outside the relevant limits given i&yTab 2 2/ ref cat Steps 5.2.2 to0 5.2.5.
If any ratio is again outside the limits, remove the nucleas nige 2 service and have it
repaired by a licensed service agent.

5.3 Density system consistency check (frequency’ mec ithiy,

Perform a density system consistency checksmyac: 2rd=atice with Section 2, Subsection 1.2 of
the Nuclear Gauge Testing Manual.

6 Configuration
On each day of use, configure thi piiClel r gauge before testing by undertaking a standard
count and setting or checkipg 0t v wafneters appropriate to the concrete mix design as
follows:

6.1 Standard count

6.1.1  Remove th{ nuclear g ui0s and reference block from the transport case and place the
reference | 'oc'@un U 2 surface of the particular concrete mix under test (Note 11.7).

6.1.2 Take a standas.afunt 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.

6.2 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).
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7.1

7.2

7.3

8.1

8.2

8.3

8.4

8.5

8.6

9.1

9.2

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 test site which is
flat and free from depressions.

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

Testing

Testing shall be performed as follows:

Place the nuclear gauge on the prepared test site such that the longic:dinal axis of the nuclear
gauge is parallel to the direction of paving.

Confirm that the nuclear gauge is firmly seated without re= ng\2'2%¢ 11.10). Move the source
rod to the backscatter (BS) position.

Take a 1-minute count in accordance with the apyiopr ite riieasurement operating instruction
detailed in Section 4: Operating Instructions: Tes\ 24 — £ sphalt of the Nuclear Gauge Testing
Manual. Record the wet density and the defisitv.cour.

Rotate the nuclear gauge through 1808 ensurined.nat the test site is not disturbed. Repeat
Steps 8.2 to 8.3, and then move thassaurc= rod to the shielded position (Note 11.11).

Compare the wet density values | «ofti th two orientations. If the difference exceeds
0.075 t/m3, examine and futiiernre e the test site as necessary and repeat Steps 8.1 to
8.4.

If the wet density differenc» ag.in exceeds 0.075 t/m?3, abandon the test site and select a new
site immedis’.ciy adja =nt.

Calculatio..s

Calculations shaii 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 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?)
C
p = average nuclear gauge wet density (t/m?)
G
B = concrete density bias (t/m?)

p
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10

11.4

11.8

11.10

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 concrete together with the mix code number and nominal layer
depth

d) report number for the concrete density bias, and

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

Notes on method
Re-calibrate the nuclear gauge following any major repair or comporiCat replacement.

A location is to be selected which is at least 2 m from any large obje/ ancy10 m from any
other nuclear gauge. Mark this location and use for all counts associ ted w i1 operational
checks.

A record is to be kept for each gauge to record operation2: »hec < dafa (standard count check
and gauge function check) and the date of measureme/ t.

Where the previous four standard counts have ng? et » ta.lCii within the previous five weeks
of the current date or the nuclear gauge has beei rfove to a new operating location and has
a new designated test location, it may be ndcessary ‘C'iake four new standard counts as
detailed in Steps 5.1.1 t0 5.1.2.

It is expected that a standard count.aluc will lie outside the range L, to U, about once in
every 20 standard count checks./i 0 F.ve cunsecutive values outside this range is expected
only once in 400 standard count ¢ “=cks However, as the return of the gauge for checking and
possible repair can be exn( nsive and disruptive, it is acceptable to perform a gauge function
check as detailed in Suasecion 5 2. If the gauge is not verified as operating normally, remove
the nuclear gauge from scvice and have it repaired by a licensed service agent.

Where an / ccepted fo. 2 statistical analysis is performed by the microprocessor, it is not
necessary 27 cord | dividual count values. Only the density ratio value needs to be recorded
and Steps 5.2.3 an< 5.2.4 may then be omitted.

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 immediately adjacent to
the original site.
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11.11

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 concrete at each end of the test area.

oA oB

«—Paving direction—

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

1

CPN/Elite series 8
Troxler/except Model 3450 and 4640B 0
Troxler/Model 3450 and 4640B 6
Humboldt/All Ve
InstroTek/Xplorer series N\ —1 6

Table 2 — Gauge function check — density ratio limits
Nuclear gauge make/model Lowe - Ii"T Upper limit
CPN/except Elite series ()_.75 1.25
CPN/Elite series 035 0.45
Troxler, except Models 3450 o7 0.33
and 4640B
Troxler Model 3450 N 0.225 0.465
Troxler Model 4640B 4 —L 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 gauge wet
density and core density are due to differences in the material sampled by both tests and the effect of
chemical composition and test site characteristics (for example, density gradients, surface condition,
homogeneity) on nuclear gauge results.

Included in the method is a procedure for monitoring the applicability of an ef istingconcrete density
bias and providing ongoing adjustment of the bias to reflect subtle changes il :conc ete mix
composition.

3 Procedure

The procedure shall be as follows:

3.1 Select at least 10 test sites within the lot under c¢ agtder: tion using Random Stratified
Sampling: Selection of Location — AvailablefArea. (ui'Zss otherwise specified) as detailed in
Test Method Q050 (Note 7.1). Number gacicst < te and any bias check test site
consecutively in chronological order.

3.2 At each test site, undertake the féilow/o:

3.2.1 Measure the nuclear gaugesi.cde.niy as detailed in Test Method NO6, except that no
concrete density bias is ay_lied. | nis wet density is referred to as the standard blocks wet
density. Record the meczureyr'Cnsity counts and wet density values to the nearest 0.001 t/m?
for both the 0%.and“80° or, wtauns (Note 7.2).

3.2.2 Obtain a ¢ re s2a7'= centrally within the site in accordance with Test Method AS 1012.14.

3.2.3 Measure the densit: of the core sample in accordance with Test Method Q473.

4 Calculations
Calculations shall be as follows:
41 Field test data

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

4.2 Data validation

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

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

C
CR,=—2
" SC,
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422

423

4.3
4.3.1

4.3.2

4.3.3

434

where CRp = density count ratio
Cp = density count
SC = density standard count

P

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

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

Data acceptance

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

Calculate the density standard error as follows:

Z (pc Ps 'Ec +6G )2

SE =
n-2
where SEp = density standard error (t/m?3)
Pe = core density at each testmita ({3
Po = standard blocks wet de sity 7. each test site (t/m?3)
EC = average coref.er.cuy fo 'the test sites (t/m?)
EG = averags swnda. i blocks wet density for the test sites (t/m?)
n = paiier a5t sites

If the density standard eiar ac =s not exceed 0.035 t/m?3, accept the data and calculate the
concrete depayybiahas de crileaiin Subsection 4.4.

If the deng ‘y staf.ucd error exceeds 0.035 t/m3, perform the following:

a) Foreach dens’.y data pair (core density and standard blocks wet density), calculate the
density error as follows:

Ep:‘(pc‘ pG)-(EC_ BG)

where Ep = density error (t/m3)
Pe = core density at each test site (t/m?)
Po = standard blocks wet density at each test site (t/m3)
EC = average core density for the test sites (t/m?)
EG = average standard blocks wet density for the test sites (t/m?)

b) Eliminate the density data pair (core density and standard blocks wet density) with the
largest density error.
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c) If data from three or more test sites are eliminated, reject all test data and repeat the
complete procedure.

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

e) Re-analyse the data by repeating Steps 4.3.1 to0 4.3.4.
4.4 Concrete density bias

Calculate the concrete density bias using accepted data to the nearest 0.001 t/m? as follows:

Bp = Ec - EG
where ]3p = concrete density bias (t/m?)
EC = average core density for the test sites (t/m?)
BG = average standard blocks wet density for thes st sites (t/m?)

5 Bias check
Bias checks shall be performed as follows:

5.1 Monitor the concrete density bias by performing three a  dition ii'nuclear gauge wet density
and core density tests following the compaction of 10 30 wiines of material. Select the three
test sites from within the lot that contains the last' fine ; 0,000 tonnes and perform testing as
detailed in Section 3.

52 Determine and validate the nuclear gag’ e densit: 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 t¢ tE= pr; viously accepted data while removing three existing
and consecutive density da‘a poits cifiimencing at the lowest test site number (Note 7.4).

54 Analyse the revised degsity Hata/ or acceptance as detailed in Subsection 4.3, except that no
more than one of the new ens v data pairs may be eliminated.

5.5 Calculate 701 amended »ai crete density bias for the accepted data as detailed in
Subsectiol A"
6 Reporting
The following shall be reported:
6.1 Concrete density bias to the nearest 0.001 t/m3.
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 bias, the
report number and date for the previous report.
7 Notes on method

7.1 In order to determine a concrete density bias that is representative of the lot, distribute
sampling locations throughout the lot.
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7.2 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 concrete at each end of the test area.

oA oB «—Paving direction—

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

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

7.4 Where there are only eight existing data points, remove only two so that nine data points are
available for analysis.
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Operating Instruction N101: Standard Count Troxler 3440

1

Set up

Department of Transport and Main Roads

el

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:
Standard Count-
> P STANDARD d the following is displayed: pS =X
ress and the following is displayed: MS = XX
- 1ake new count?
YES Is gauge on Std.
»  Press and the following i¢"aiiplayes! Block & Source
EXIT rod in SAFE pos?
Taking
YES
»  Press and"inn fGlawing is displayed: Standard Count-
EXIT S S 9 playea: XX seconds
remaining
MS = XX XX %P
. . . DS = XX XX %P
P Atthe end of taa,coliting p ¥iod the following is displayed: Do you want to tjse
the new STD
Record the following 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.

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

2 Measurement

When <READY> is displayed:

SHIFT
»  Press
X
’ b
SPECIAL FUNCTION
> SPECIAL S YES - Next menu
Press o and the following is disp’ ayeu 1-STAT TEST
2 -DRIFT TEST
COUNTS -STAT 'I_'EST—
»  Press and the follhwing s displayed: Want fo view last
1 Stat Data?
Fut gauge on Std
NOCE Block, rod in
»  Press ancithatiollowing is displayed: SAFE position &
CICE press START
r—
| ST/ | -STAT TEST-
TR, L . Reading #x
»  Press I'_ and the following is displayed: el BT
DENS STAT TEST
At the end of the counting period, the following will be Avg cnts: XX
) _ R: XX (000X)
displayed: ENTER for Moist
Record R as the density ratio.
START/ MOIST ST.F'LT TEST
L Avg cnts: XX
»  Press ENTER and the following is displayed: R- 304 (0000
= View Stat. data?
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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
| 4 Press YES and allow the nuclear gauge to complete the self-test routine.

2 Measurement

When <READY> is displayed:

D5= 00 MS=0000
»  Press STANDARD | and the following is displayed: Nel/'Std Count?
O o r Press START for
»  Press VES and the following is disp’ ayeu Standard Count
START ) : Standard Count
»  Press ENTER and the following" xuisp! wed: ¥HN Seconds

Standard Count

At the end of the counting period the fo.l wing 4 oe DS=I00K MS=XXX

displayed:

Record the following values;
e DS as the density" tande d count.

e MS as the moistcie st ndard count.

M
»  Press Vs and the display will return to <READY>.
L—
OFF ) ) .
»  Press o if the nuclear gauge is not required for further use.
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Operating Instruction N104: Statistical Count Troxler 3430

1

Set up

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

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

>

2

Press

oM

YES

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

Measurement

When <READY> is displayed:

>

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

Press

Press

Press

Press

At the end of the counting periocithe™

Press

SPECIAL

7

START
ENTER

START
ENTER

.

\a

<o TALL -
and the following is displayed: ( LorE TER)
repeatedly until the following is < 4TAT TEST -

displayed: L (T or ENTER)
Press START for
and the following is disp'sied: 20 m. Stat Test
-STAT TEST-

and the follov'ng ! "disy ayed: Rdg. #X XX sec

D2GO00 MO0

“Swing will be displayed: 1 to view data

Dens. R=X_ 30X

7 1d the following is displayed: +1 to view data

Record Dens. R as the density ratio.

Press

7

Moist R=X_ XXX
Tl to view data

repeatedly until the following is
displayed:

Record Moist R as the moisture ratio.

Press

Press

oM
YES

OFF
NO

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.

>

2

Press

ON

Measurement

When <READY> is displayed:

>

Press

Press

Press

At the end of the counting'} »riod, | 1e following will be HAHK - XXKX

sTD

YES
EXIT

START!
EMNTER

displayed:

Record the follox™/ iy values:

Press

Press

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

-Standard Count-

R 200K

and the following will be displayed: 1 ake a new
~wandard Count?

L
Flace Gauge on
Spacer & both on
and the following will bamdis | faval: Block, Put Red in
SAFE. Press ENTER

Taking
Standard Count.

and the foi. \wing will be displayed: XX seconds
remaining.

Std1  Std2

KKK WE XXX
Use new Stds?

Std1 as the/ ystem 1 standard count.

Std2 as the System 2 standard count.

¥ES
EXIT

OFF

and the display will return to <READY>.

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

2 Measurement

When <READY> is displayed:

O =1 and the following will be
. g displayed:
i and the following will be
»  Press 3 . g
displayed:
START/ and the 1 lowiny™vill be
»  Press 7
ENTER disriGy0:

At the end of the counting '\ =rioc. e following will be displayed:

Sp= "1l Function
Y as - kot Menu
1 Burfe L Voids
-, uver Erase

Place Gauge on
Spacer & both on
Block, Put Rod in

SAFE, Press ENTER

-STAT TEST-
Reading # X

Time: XX secs.

-STAT TEST-
Avg XEEK XXX Z
Awg: X0 K XN Z

View stat data?

Record the secund va! e on the first line of displayed data as the System 1 density ratio.

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

»  Press NO/CE and the display will return to <READY>.
CICE
»  Press OFF if the nuclear gauge is not required for further use.
gaug q
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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 T START

At the end of the counting period:

> Press re| 2atea. s until the following is displayed:

cpm wet h o
Prv YK AKX
Std L AR KX
Xi AN KX
M 25, 256
£ TAFP. vew standard

. "AR exit

Record the following valucs:
e Std wet ag dens v siandard count.

e St nhzo as I nistire standard count
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Operating Instruction N110: Statistical Count CPN MC3

1 Measurement

Department of Transport and Main Roads

el

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
Prv HARX
Std KA
Xi 200
M 256

CLEAR Exit

hZo

256

START new standard

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

e Xih2o 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
DEPTH=SAF
2 Measurement
=~Tu '?
and the following will “SF ML SUT.cMENT MODES
» Press F2 be displaved: *ET » "NCH COR.
played:  *ET T4 ..GETS
I VM ZAS = FAST/INORM/SLOW
and the followirly wil! sTD = AMINAGMIN
» Press F2 be displaver 4 TYPE = ASPHI/SOILITHIN
€ displayec: DEPTH = AUTQ/MANUAL
» Press F2 reneac dlv 2 atil “4MIN” flashes.
I_l DS = XXXX MM/DDYY
. . MS = XXX MM:HH
sTD and
> Press L nd 1 e foIIO\{vmg will = TAKE NEW STD
I 2 | be displayed: * USE CURRENT STD

TAKING STANDARD

> and the following will polE REMAINING XXX
Press FB . ) ~ _
be displayed: Ms5= X DEPTH = SAF

P Atthe end of the counting period, the following will be displayed:

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

DS = J0000LX or *REJECT & TAKE NEW STD

MS = 000X *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:

» Press

DS as the density standard count.

MS as the moisture standard count.

MAIN
MEMU

and the display will return to the main menu.

If an error message is displayed:

» Press

» Press

F4

MAIN

F¥WR

if the nuclear gauge is not required for further use.
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MENU and the display will return to the main menu.
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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

Press FWR

The following will be displayed:

and allow the nuclear gauge to complete the initialising routine.

*DATA  XUOUXX
*SET UP XOCXCKX
*ENGINEERING

DEPTH=5AF
Measurement
SEr e
and the following will be *s Th A AEMENT MODES
Press F2 | Gicoaved: “SEx TRNUH COR.
ISplayed. *SET ..RGETS
I-AEAS = FAST/INORM/SLOW
and the following will I 2 STD = 4MINMGMIN
Press F2 | icoaved: TYPE = ASPH/SOILTHIN
ISplayed. DEPT = AUTO/MANUAL
Press F2 repeatgtiy nu 2 OMIN” flashes.
— DS =_IIII MM{DD.I"I"I’
sfo_ | a.d th 2 following will be *“5 L R
Press | {T&1 o isplayed: - USE CURRENT STD
__4 ’
TAKING STATISTICS
5 F3 and the following will be E'?EXREMMHIHG XXX
ress :
displayed: MS =X DEPTH = SAF
At the end of the counting period, the following will be displayed:
STAT TEST RESULTS D& = XXXX %WERR = X.X
MS = XXX %WERR = X.X
D& = XXXX.X R=X. XXX or *REJECT & TAKE NEW STD
MS = XXX.X R =X XXX *RETAIN THE NEW STD

1of2



Operating Instruction N114: Statistical Count Humboldt 5001EZ

Record the following displayed values:

R in the DS row as the density ratio.

R in the MS row as the moisture ratio.

If an error message is displayed:

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

F4

WA
MENU

F2

F2

F2

MAIM
MEMNU

PWR,

F3 to take new counts.

and the display will return to the main menu.

and the following will be
displayed:

and the following will be
displayed:

repeatedly until “4MIN“Tiishe .

*SET UP 2

*SET MEASL, ~ MODES
*SET TRENC'" _ "R.
*SET TARGI TS

h-AS =FA TINORM/SLOW
ETI .l INMTEMIN

TYPE =ASPH/SOILTHIN
"EPT | =AUTO/MANMUAL

L

and the displ. - will/ eturn to the main menu.

if the I wcleciygauge is not required for further use.
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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

oM

and allow the nuclear gauge to complete the initialising routine.

The following will be displayed:

2 Measurement
STA
»  Press
sTD

At the end of the counting period, the following will | efuisp ayed:

and the following will be displayd:

Record the displayed value as the densi. \stan@si'd count.

»  Press

M3

ansmi= 1 g will be displayed:

Record the displayedsvalue s thaymoisture standard count.

»  Press

JFF

-4

000000

C:SAF

XX

JOO0LX

HoxX

I

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.

and allow the nuclear gauge to complete the initialising

»  Press ON .
routine.
SAF
The following will be displayed:
Qo000
2 Measurement
oTA S:SAF
»  Press SHIFT and the following wilzbe ¢ sriayé i:
STD WM

At the end of the counting period, the following will e £sp'ayed:

e

HOOLK

> ]

Press and record the \ splaycu value as the density ratio.
»  Press anc recc i tnie displayed value as the moisture ratio.
»  Press & if tF e 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.
XXX
The following will be displayed:
XHKK

Note: The previously set depth will be displayed. It is not necessarn.to  djust ihe displayed

depth.
CoxXX
>  press SHIFT =TD simultaneously and the[ ollow.xg will be :
displayed: WHK
I CoxX
At the end of the counting period, the followil a7 » displayed:
X

Record the displayed value as the ¢ens Jy siandard count.

g
»  Press M5 and req¢ rd the displayed value as the moisture standard count.
ﬁ
»  Press QFr I if thiyesClear gauge is not required for further use.
— -
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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 oM and allow the nuclear gauge to stabilise for at least 10 minutes before
commencing the test.
KR
The following will be displayed:
KKK

Note: The previously set depth will be displayed. It is not necessarv to"\djust ine displayed

depth.
> Press SHIFT STAT simultaneously and thef ollov.ing will ﬂ
be displayed: XK KX
SIKEX
At the end of the counting period, the followir' 3 w2 displayed:
I HO0LK

Record the displayed value as the ¢Ciic sy 1atio.

»  Press e and re’.ord \»e wisplayed value as the moisture ratio.

»  Press the r uclear 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.

>

2

When <READY> is displayed:

>

|
Press VES
Measurement

Press

Press

Press

STD

oM
YES

START
EMTER

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

and the following is displayed:

and the following is displayed:

and the time will count dc¢ ‘n
from 240 seconds/d.smnlay:

At the end of the counting period, e« Mloving will be

displayed:

Record the following value:

Press

Press

U

P

OFF
NO

DS as the densit;sta. dard count.

MS< s tie mestur 2 standard count.

and display will return to <READY>.

[ a=dn "8 MS=XKXX
Mew : . ' Count?

Standard Count
| Press START

Time = XXX sec
Standard Count

DS = 20000 M35 = X004
Use Mew STD CNT?

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.

>

2

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

oM
Press YES
Measurement

When <READY> is displayed:

>

S RECALL -
Press MENU and the following is displayed: IP/DO ™ or ENTER
' rF 4
; T ( - STAT TEST -
Press DOWN rgpeatedly until the following is UP/DOWN or ENTER
displayed:
START o Press START for
Press ENTER and the following is disa'myec 20m. Stat Test
START . QA _ - STAT TEST -
Press ENTER and the folloywmpis isplayed: Rdg #X- XX Sec
D 2000 M XXX
At the end of the counting pe:od, th : following is displayed: DOWH views data
e 1 Lo Dens. R = XX
Press [l I and the following is displayed: DOWM views data
Record Dens. R as the density ratio.
; repeatedly until the following is Moist. R = XX
Press DOWN , j
displayed: DOWN views data

Record Moist R as the moisture ratio.

Press

Press

START
ENTER

and the display will return to <READY>.

OFF
NO

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:

-Standard Count-

repeatedly until the following is DS = XX
»  Press 5TD P y J NS = XX

displayed: Take =w count?

——

I_ Is gauge on Sid.
repeatedly until the following is Block & Source
> Press YES displayed: | rod in SAFE pos?
|
Taking
ENTER repeatedly until thefoliowing s Standard Count
»  Press START - XX seconds
displayed: o
remaining
DS = X XX %P
. . o MS = 20 XX %P
At the end of the counting pefiod, (ae rcnowing is displayed: Do you want to use
the new STD?

Record the follaming vilues:
e MS/| sthes Iisture standard count.

e DS as the der sity standard count.

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

»  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.

»  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 w until stat test appears as an option
p o
‘ * Take STAT Test
4 o e . 2. Review STAT Test
»  Press the following is displayed: 3 Print STAT Test
<ESC= to Exit
Flace G“-auge on
S Std. Block & Source
»  Press 1 the following/2 G.Cptaye d: Rod in SAFE Pos.
Press =START=
ENTER
»  Press START
DENS STAT TEST
At the end of the,couiling pe nd, e following will be Avg cnts: XXX
; . R XX (KKK
displayed: ENTER for Moist
Record R as the"cCiisity ratio.
MOIST STAT TEST
> ENTER Lo _ Avg cnts: XX
Press START the following is displayed: R 30X DO0KK)
View Stat. data?

Record R as the moisture ratio.

»  Press MO and display will return to the SETUP menu.

»  Press ESC to exit.

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

1 Set-up

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

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

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

2 Measurement

When <READY> is displayed:

-Standard Count-
repeatedly until the following is DS = XX
»  Press STD d.p | d}' g MS = XX
Isplayed. Take ~ew count?
d | the following i l- Is gauge on Std.
repeatedly until the following Is: Elock & Source
> Press YES displayed: | rod in SAFE pos?
l
Taking
> ENTER repeatedly until e fol'owniy is Standard Count
Press START di ] X seconds
isplayed: T
remaining
DS = X XX %P
) o WS = XX XX %P
At the end of the counting pefiod, \»e runowing is displayed: Do you want to use
the new STD?

Record the follstiing vi'ues:
e MS| sthaes .l 'sture standard count.

e DS as the der sity standard count.

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

»  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 cammating eriod, the following will be displayed:

SETUP

v

ENTER

START

until stat test appears as an option

the following is displayes"

the followiri_ is disji'sfyed:

Record R as the density ratio.

Press

EMTER
START

the following is displayed:

Record R as the moisture ratio.

Press

Press

NO

EsSC

—4

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

Std. Block & Source

Flace éauge on

Rod in SAFE Pos.
Press =START=

DENS STAT TEST

Avg cnts: X0

Ri XX [O000)
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 ON and allow the nuclear gauge to complete the self-test routine.

2 Measurement

When <READY> is displayed:

DS= " ¥ 2000
Ms xx.u

»  Press STANDARD the following is displayed: 1-Toane count
(2 Vi counts

Put Rod In STD Pos
o Place Gauge On
»  Press 1 the following is display:d: Standard Block

Press ENTER

Taking
. Standard Count
»  Press ENTER the folla@iina islisplayed: WX seconds

remaining

DS1 = XK X XW%PASS

; i P D52 = XXX X X%WPASS
At the end of the counting . =rioc.the following is MS = 000K X XB6PASS

displayed: Use Mew Standard ?

Record the followino< alues:
e MS as the moisture standard count.
e DSI1 + 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 n 2ni.

1—Take STAT Test
S 2 — Review STAT Test
»  Press 2 and the following is di¢ play=d: 3 — Print STAT Data

Press ESC To Exit

Fut Rod In STD Pos

), Place Gauge On
»  Press 1 and th': fol’ swingis displayed: Standard Block
Press ENTER
»  Press ENTER anc ‘ne gauge displays the progress of the STAT test.
STAT Test  Avg R
) ) ) . D-1: PASS 0000 000
At the end of the coun’ ng period, the following will be displayed: D-2° PASS w0 oo
M: PASS  oo0l Do
Record R(D-1) + R(D-2) as the density ratio.
Record R 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:

Ds &
L ME - fe5f
» Press STD and the following is displayed: ~ ke std Count?
| F ess YES or NO
l Place Gauge on Poly
ON o Std. Block in SAFE
»  Press VES and the following is dismiay . Position
Fress Start
> START A ) Standard Count
Press ENTER and the follC} ing is&'iCplayed: Time: XXX sec.
DS= &5
At the end of the counting p£'iod, i e following will be MS=
; . Use new STD CNT?
displayed: Press YES or NO

Record the f£.iowina vaicass
e DS awi.cden ity standard count.

e MS as tiifuisture standard count.

oM
»  Press 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.

>

2

When <READY> is displayed:

>

o
Press YES
Measurement

Press

Press

Press

MENU

START
ENTER

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

when the display reads: I Stat Test

After 20 minutes, the display will show these w5 o1 he test, you can scroll through to see each

count.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

1 Set-up
»  Press ON
2 Units

When <READY> is displayed:

SHIFT
»  Press
X
i
» Press . and the following is displayed: 1 3TAT “=8T
2- RIFT 25T
I fES — Next menu
> YES repeatedly until the followir' J is 9- SET UNITS
Press EXIT displayed: L= FRTTE
played. 11- COMM PROTOCOL
UNITS in XXX
SPECIAL Press 1 - PCF
»  Press and the fo.. wing4wisplayed: 2 —_METRIC
? ENTER — No change
DEPTH
»  Press 5 and t e following is displayed: UNITS IN METRIC
The display wi.i rewurn 1O <RF ADY>.
3 Count time
TIME: XX
TIME 1-15sec
»  Press and the following is displayed: 2 —1 min
- 32— 4 min
DEPTH -COUNT TIME-
»  Press ; and the following is displayed: 1 min
The display will return to <READY>.

Department of Transport and Main Roads

el

and allow the nuclear gauge to complete the self-test routine.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

4

51

5.2

Soil mode
SHIFT
Press
X
MODE
Press
8
COUNTS
Press
.1

And the following will be displayed briefly:

and the following is displayed:

MODE: 300K
Select: 1 - 30IL
2— ASPHALT
({CE to exit)

SCOIL MODE

The display will return to <READY>.

Maximum dry density

Press

To retain the value, go to 5.1.

FROCTOR/
MARSHALL

+

and the following is ¢ spl= yed:

WM& = XK kg/m?
PR = XXX

WD = XXX

Want to change?

To change the value, go to 5.2.

Retain the value

Press

NCICE

CiGh
—)

to =tain the displayed value of PR.

The display will returr’ (0 <READY>. Go to 6.

Change the value

Press

And the following will be displayed:

YES
EXIT

to change the displayed value of PR.

Select:
1-MA
2-PR
3 —Voidless

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

DEPTH

» Press and the following is displayed:

To enter a new value, go to 5.3.

To select a stored value, go to 5.4.

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

Select source of Proctor
value:

1 — Stored Value
2 — Mew Value

Proctor:
K kgim?
Fress ENTER
wihen completed

»  Use the numbered keys to enter the required value to the nearest 1 k¢ m3.

STARTV

ENTER

»  Press and the following is displayes

Note: It is not necessary to save the displayed valy : todznable it.

If the value is not to be saved:

NCICE

»  Press CICE

To save the displayed vilue:

YES

EXIT , J

»  Press and the following is displayed:

N

"R = 00 kgim®
Do » su want to save this
value for later use?

and [ e g .splay will return to <READY>. Go to 6.

Select Proctor

Memaory Cell:
120K
JHK AKX

»  Press the numbered 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.

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

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
Select desired
COUNTS Proctor:
»  Press and the following is displayed: 130D
1 3XX4XX

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

Proctor

And the following will be displayed: XXXX kgim?
ENAEBLED!

The display will return to <READY>.

6 Material wet density bias
r -0OF “SET- Select:
OFFSET | 1= Derjs. —£77-
»  Press and the following is displaye ( 2 — Moist —Z22-
MR 3 - Trench -ZZ7-
COUNTS
»  Press .

The following will be displayed:

Density Offset | Density Offset
DISAEBLED or EMABLED
Do you want to Do yvou want to

ENABLE? DISAELE?

To disable the materic,wet ¢ msity hias, go to 6.1.

To enable th': material weilensity bias, go to 6.2.

6.1 Disable materia!sf et density bias

»  Press NOICE to confirm that the density or YES to disable the
CICE offset is to remain disabled EXIT density offset.
And the following will be displayed briefly: DET;%?E%H

The display will return to <READY>. Go to 7.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

6.2 Enable material wet density bias
YES NOCE to confirm that the
»  Press to enable the density offset or , density offset is to
EXIT CICE )
remain enabled.
-Wet Density-
. . ) Offset
The following will be displayed: XK kgim?
VWant to change?
To retain the value, go to 6.2.1.
To change the value, go to 6.2.2.
6.2.1 Retain the value
MNOICE
»  Press CICE to retain the displayed value of wet de/sity. Jifsew.
) . ) . Density Offset
The following will be displayed briefly: EMAELED!
The display will return to <READY>.
6.2.2 Change the value
- WD Offset -
YES ‘ y Select: +or -
»  Press and (e fG awing is displayed: 1=+
EXIT
2=-
‘ JUNT_I DEPTH and the WD Offset
» Press o or 5 f0||0Wing is Press enter when
_1 y displayed: completed

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

START!/
ENMTER
»  Press
. . . Denszity Offzet
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

»  Press ME and the following is displayed:
DEPTH

»  Press »

The following will be displayed:

-OFFSET- Select:

1-Dens. -Z77-
2 — Moist —Z7Z-
3 —Trench -ZZ7-

Moisture Offset Moisture Offset
DISABLED or EMNABLED
Do you want to Do you want o
EMABLE? TISABLE?
To disable the material moisture bias, go to 7.1.
To enable the material moisture bias, go to 7.2.
7.1 Disable material moisture bias
r
NOCE ! ) YES .
>  Press to confirm that the moisture o to disable the
CiCE offset is to remain dis&oled EXIT moisture offset.
. . . . Moisture Offset
And the following will be displayed ¥ iefl:. DISABLED
The display will return to <RT ADY>! Go to 8.
7.2 Enable material mhisture hias
Y 4Ahes
0 ) NO/CE to confirm that the
to enable the moisture or . .
»  Press - moisture offset is to

EXIT | offset

And the following will be displayed:

To retain the displayed K value, go to 7.2.1.

remain enabled.

Do you want to new M —

Maoisture Offset
=X KX

Offset?

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

NOICE
» Press CICE to retain the displayed K value.

The following will be displayed:

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:

YES
» Press - and the following is displayed:
EXIT
COUNTS
» Press ] and the following is displayed:
COUNTS
» Press ; and the following i displa;<cd:

P  Use the numbered keys to en'er thihaverage oven dry moisture

START/
» Press ERgER ad.t".e following is displayed:

_

START/
» Press ENTER and the following is displayed:

If the value is not be saved:

MOICE
»  Press
CICE

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

Moisture Offset
EMABLED
K = XXX

Selert  urce of Offset:
1 - gauy, - derived
= -5tore . value

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

True Moisture -
OO %
FPress ENTER
when completed

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

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

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:
YvES Enter desired
o memaory location
»  Press ExIT and the following is displayed: of M — Offset
(1-4)

»  Press anumbered key (1, 2, 3 or 4) to select a memory cell in which to store the value.

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 = XXX
The display will return to <READY>. Ga 0.8.
7.2.3 Change to a stored valus
YES Select source of Offset:
»  Press v uid the following is displayed: 1 - gauge derived
AT l ' g pay 2 - stored value
DEe Enter desired memory
»  Press » and the following is displayed: location ?I T}_ Ofiset:
»  Press anumbered key (1, 2, 3 or 4) to select the required memory location.
START/ Moisture Offset
»  Press ENTER and the following is displayed: EKNfilﬂj

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

8 Trench offset
-OFFSET- Select:
OFFSET 1-Dens. -£77-
»  Press VR and the following is displayed: 7 — Muoist 77 7-
3 —Trench —Z227-
CALC
» Press ; and the following is displayed:
Trench Offset Trench Offset
DISAELED ENABLED
Want to use or Want to use
Trench Offset? Trench Offzet?
NOCE
»  Press to disable the trench offset.
C/CE
Trench Offset
The following will be displayed briefly: DISAELED
The display will return to <READY>.
»  Press OFF if the nuclear gauael s re. 2quired for further use.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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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 u the source rod to
determine the source rod depth.

. 7o AN
At the end of the counting period, the following will S = XX Kﬂfmi
) _ WI = XX ka/m
be displayed: L N M= XX

Record the following values:
e % PR as the percent protector to the neai £c 0.1 /.
e DD as the dry density to the neares’ 0.077¢/ms3.
e WD as the wet density to the nas rest 0,001 t/m3.
e M as the moisture content«ii3) v the nearest 0.001 t/ms.
e % M as the moisture cont rt (%] to the nearest 0.1%.

(To convert from kg/m?3 to t/m’, div. 'e uie displayed value by 1000).

»  Press SHIFT |

» Press | COUNTS I
|
Dens Ct= 00D
Muoist Ct = KK
And the following will be displayed: SHIFT/RECALL To
See Readings

Record the following values as appropriate:
e Dens Ct as the density count.

e Moist Ct as the moisture count.

»  Press NOJCE 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

>

2

When <READY> is displayed:

>

Set-up
oM
Press YES
Units

Press SPECIAL

Press *

START
Press ENTER
Press *
oM
Press YE=S
Count time
Press TIME
———
Press v |
O I
Press YES I
Depth
Press DEPTH

Press W

oM
Press YES

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

and the following is displayed:

repeatedly until the following is displayed:

and the following is displayed:

to set the desired unit.

and the display wi.i rewarn tt <READY >,

ana- e foll ywing is displayed:

292t the desired count time.

and the display will return to <READY>.

and the following is displayed:

- RECALL -
(Tl or ENTER)

- 3ET UNITS -
“*l or ENTER})

Units: kg/m?
(Tl or ENTER)

TIME: X min
{tl or ENTER)

DEPTH: X min
(Tl to CHANGE)

repeatedly until the required test depth is displayed.

and display will return to <READY>.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

5

51

5.2

>

Soil mode and maximum dry density

Press

Press

Press

MA S ZZ: XHKX (1)
PR and the following is displayed: Change ZZvalue?
7 N PR: XXXX (T4)
until PR is dlsplayed. Change PR Value
To retain the displayed value, go to 5.1.
To change the displayed value, go to 5.2.
Retain the value
OFF . .
o to retain the displayed value of PR.
The display will return to <READY>. Go to 6.
Change the value
oM ) )
Press YES to change the di€pia 20 2ue of PR.
The following is PR GO

displayed:

For each digit:

(Tl or ENTER)

Press * | 2peatedly until the required number is displayed.
—— e
~ JTART _

Presg = to confirm each number.

The display will return#’; <READY>.

Material wet density bias

Press

Press

Press

SPECIAL

v

START
ENTER

S - RECALL -
and the following is displayed: (Tl or ENTER)
S - OFFSET -
and the following is displayed: {T. or ENTER)
L OFFSET: Density
and the following is displayed: (Tl or ENTER)
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

> P START d the following is displayed:
ress STER and the following is displayed:
Dens. Offset OFF or Dens. Offset ON
‘Want to enable? 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
t firm that th . .
OFF © contirm that the OM to disable the density
»  Press o density offset is to or Ev
o YES offset.
remain disabled
And the following will be displayed: |- De ... Offset OFF
The display will return to <READY>. Go to 7.
6.2 Enable material wet density bias
> Press ON to enable the density i I OFF to confirm that the density
YES offset | MO offset is to remain enabled.
3
And the following will be displayed: [%Tnﬁi(ﬁ%g;
To retain the displayed v@lue, 10 to'5.2.1.
To change the displa®=d vai 2, guito 6.2.2.
6.2.1 Retain the valfc
> ST START
Press I ENTER
The following will be displayed briefly: Dens. Offset ON
The display will return to <READY>. Go to 7.
6.2.2 Change the value
to enter a negative or to enter a positive
» Press or
* wet density bias. @ wet density bias.
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

For ea
» Press
» Press

ch digit:

v

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 o

»  Press ENTER and the following is displayse

» Press Nl' and the followinggis 2ifuiay 2d:

> START " A Y _
Press ENTER and the f lloingis displayed:

Muoist Offset OFF I

Want to enable?

or

-

To disable th': material riogisure bias, go to 7.1.

To disable the inateria moisture bias, go to 7.2.

7.1 Disable material moisture bias

»  Press

OFF
NO

Dens. Offset ON

- RECALL -
{+ or ENTER)

ZFSET -
‘Tl or ENTER)

Offzet: 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

oM

YES

And the following will be displayed:

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

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

to disable the moisture

offset.

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

7.2 Enable the material moisture bias

»  Press

O
YES

to enable the

OFF
NO

And the following will be displayed:

»  Press

2

For each digit:

»  Press

»  Press

7

START
EMTER

to confirm that the
moisture offset is to
remain enabled.

K=00
(Tl or ENTER])

. or
moisture offset
to enter a
. or
negative K value

until the required number is displayed.

to confirm each number.

And the following will be displayed:

The display will return to <READY>.

8 Trench offset

»  Press

»  Press
»  Press
»  Press
»  Press

SPECIAL

¥ |
Wias
~ T 1

ENTL |

v

START

ENMTER

and thanfallc yinatis displayed:

and’ »e fGlawing 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 -
(T4 or ENTER)

Oiffset density
{t1 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

On
»  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>.

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

OFF

MO

to disable the trench
offset.

Trench Oifset
DISABLED:
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Operating Instruction N204: Measurement (Soils) Troxler 3430

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

1 Set-up

oM
» Press VES
2 Measurement

When <READY> is displayed:

» Press

At the end of the cou

» Press

START
ENTER

o Depth: XX mm
and the following is displayed: Time: XX sec

7

nting period:

repeatedly until the required values are dsplo 2q.

Record the following values:

WD as the wet density to the nearest 0.001 t/m3.

DD as the dry density to the nearest 0.001 t/r".

% PR as the relative compaction tofie near2ni'u.1%.

Moist as the moisture content (t/£:3) "« the/ earest 0.001 t/m3.

% Moist as the moisture content’}4) to the nearest 0.1%.

M Count as the moisture ¢ Hupt.

D Count as the densitz=apui.

(To convert from kg/m3 to t/n. . dividi the displayed value by 1000.)

» Press

» Press

<nd t'e display will return to <READY>.

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:

» Press

» Press

STEP

LIHIT

1 e

LIHIT

Post-March 1988 Nuclear Gauge:

simultaneously until the density and moisture display is obtained.

until “gcc” is displayed.

UNIT
» Press | °TFF T simultaneously.
» Press ENTER until “gcc” is displayed.
» press | 5TEF
» Press ENTER until “Den@ity s dic layed.
» press |UEAR
2 Count time
> T 1 run.. TIME TIME
Press |— T

D - I r 1 &0 ‘D BE D '
»  Press ENTER
3 Maximum dry density

%COMP . o

»  Press until “Md” is displayed.

MAX . .
D Pross |r— and use the numbered keys to enter the maximum dry density to the

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 EIAS
P Press [——=
5
>  press ID to enter a negative bias. Use the numbered keys to enter the material
- wet density bias to the nearest 0.001 t/ms.
»  Press ENTER
5 Material moisture bias
M BIAS
»  Press -
L

To enter a positive bias:

> Press o And use the numbered k«7y2'to cata the material moisture bias to the
+ nearest 0.001 t/m3.

To enter a negative bias:

>  Ppress o and use thaynu her<d keys to enter the material moisture bias to the
- neares: ).001" ‘ms.

EMIER |
I

»  Press
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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:

RO - K Ho,
DaxX THX XX TOX XX
gcc wet hZo dry

Dn HOO0K HOO0K HK,
Pr KK KK Ho,
% KK XX,
Md FK,
Bi K K

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/mi
e Dn h20 as the moisture content (t/m3) to the nef rest (001 t/m3.
e %h20 as the moisture content (%) to the neazest 2 1%

e %dry as the relative compaction to the n¢ aret G 1%.

Pre-March 1988 Nuclear Gauge:

UNIT

»  Press STEP sime.@anecusly.
1 ac

Record the following valuest' s app: »priate:
e Ctwet as the dernity coeiit.

e Cth2cemthe noistl .2 codnt.

— F _—
. UNIT
»  Press —eF I ; simultaneously to return to the density and moisture display.
AL

Post-March 1988 Nuclear Gauge:

UNIT
»  Press STER 1 simultaneously.
;
»  Press STEF
»  Press ENTER 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

p—
UMIT
STER —
1 ac
STEP
ENTER
CLEAR

simultaneously to return to the density and moisture display.

repeatedly until “Density” is/ lisrfayad.
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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 HOXDOUXX
) ) ) *SET UP KUXAXX
The following will be displayed: *ENGINEERING
DEPTH=SAF
*SET UP 2
and the following will be *SET MEASUREMENT MODES
Press | F2 | ooiaved *SET TRNCH COR.
played: *SET TARGE., ™
Measurement units
*=TL TE
. . sk, Tl
Press F1 a_nd the following will be “UNIT = PCE/SI
displayed:
[
Press F3 repeatedly until “SI"/faliits.
MAIN _ _ )
Press MENU and the displxwill | 2turn to the main menu.
Count time
Press F ) I | |
1L
MEAS = FAST/NORM/SLOW
) . ) STD = AMINAGMIN
The following will be displayed: TYPE = ASPH/SOILTHIN
DEPTH= AUTO/MANUAL
Press F1 repeatedly until “NORM” flashes.
Soil mode
Press F3 repeatedly until “SOIL” flashes.
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Operating Instruction N211: Test Parameters (Soils) Humboldt 5001EZ

5 Depth
»  Press F4 repeatedly until “AUTO” flashes.
M . . .
»  Press MENU and the display will return to the main menu.
6 Maximum dry density
MAXD = XXNX
> Press r":EK alnd the following will be “INCREASE
displayed: *DECREASE
to increase of dec.pase the displayed
lue until therequi'ed value (within
»  Press OR va
FB F4 the ranye @ '3 Kyiin3 to 3000 kg/m3) is
oL aine

(To convert from t/m3 to kg/m3, multiply the maximum dry| {ensit; *by 1000.)

MAIN . .
»  Press MEMU and the display will return to \ < 'mai | menu.
7 Material wet density bias

There is no facility to set a material wet d :nsify kias using the keypad.

8 Material moisture bias

*SETUP 2
I *
1 ; SET MEASURE MODES
> press Ff_ I a. the ) cilowing will be +SET TRENCH COR.
Splayed: *SET TARGETS
MAXD= XXXX LWD = XXXX
; ; KVAL = X.XXX  SPG =X.XXX
> press F4 a.nd the following will be “INCREASE
displayed: *DECREASE

»  Press F2 repeatedly until the “KVVAL” value flashes.

to increase or decrease the displayed
»  Press F3 OR F4 value until the required K value is
obtained.

A maximum value of 0.20 (in increments of 0.10) and a minimum value of -0.10 (in increments of
0.01) may be set.
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Operating Instruction N211: Test Parameters (Soils) Humboldt 5001EZ

To disable the material moisture bias, set a value of “0.0".

MAIM
»  Press MEMU

»  Press PWR

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 N212: Measurement (Soils) 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 ;o.llowing will be Tnlglf gEMAIHIHG X0
ISplayed: MC = X DEPTH=XXX
DD = XXX WM = XXX
At the end of the counting period, the following will be WD =XXXX* M = XXX.X
disol d: PR = XXX . h XD =XXXX
Isplayed: *NEXT M =PTH = XXX

Record the following values as appropriate:
e DD as the dry density to the nearest 0.001 t/m3.
e WD as the wet density to the nearest 0.00s0703
e %PR as the relative compaction to the ne atst C 1%.
e %M as the moisture content to the fiearrst U.1%.
e M as the moisture content to the nearest £.001 t/m3.

To convert from kg/m3 to t/m3, divide a2, dic hlayed value by 1000.)

DC = 000X Ds = XXX
and the (ollow. ag will be MC = XX.X MS = XXX.X
» rress | F4 i g VR = XX.XX RAV = XXX
ISpraye: *LAST MDEPTH= XXX
Record the fa'iowing vaiirsd.s appropriate:
e DCeawicden ity count.
e MC as thagfuisture count.
MAIM . . )

»  Press MENU and the display will return to the main menu.
»  Press PWR if the nuclear gauge is not required for further use.
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Operating Instruction N213: Test Parameters (Soils) Humboldt 5001C

1 Start-up
»  Press ON and allow the nuclear gauge to complete the initialising routine.
CLEAR - - L SAF
>  Ppress . SHIET S{multaneously until the following is
EMTER displayed: 0.0
2 Soil mode
»  Press repeatedly until “SOIL” is displayed
CLEAR
»  Press e |
3 Maximum dry density
LWR D dEn
» Press — and the following willébe dispiayed:
MAX D 000X

3.1 Retain the value

CLEAR

»  Press pp— to 1) ain thi \displayed value of maximum dry density.

3.2 Change the value

Press [ I
and SHIFT Use the numbered keys to enter the required value in kg/ma.
hold _I

(To convert from t/m3 to kg/m3, multiply the maximum dry density by 1000.)

CLEAR SAF I
»  Press CITER 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 | VAL and the following will be displayed:
5.1 Retain the value
CLEAR
» Press | to retain the displayed K value.
ENTER

5.2 Change the value

Press
» and SHIFT and use the numbered keys to enter the K value.
hold
CLEAR
P Press [===== repeatedly until the following is displagad:
EMTER
5.3 Disable the material moisture bias

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

» Press

» Press

CLEAR
. o . )
CTER repeatedly until the 1 'owiny is displayed:
OFF if the ny' tlear ¢ auge is not required for further use.
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Operating Instruction N214: Measurement (Soils) Humboldt 5001C

1 Start-up
»  Press ON
2 Measurement

»  Press

Press

CXXX
and the following will be displayed:
1.00
K
At the end of the counting period, the following will be disifiayed:
KA

and allow the nuclear gauge to complete the initialising routine.

CLEAR
EMTER

SHIFT simultaneously until the following is
displayed:

Iy

TREMCH

HCRM

Record the displayed value as the dry density to t e #/zai st 0.001 t/m3.

»  Press
> Press
> Press
> Press
> Press
> Press
> Press

WD

MG

and record the display~d V.iue 7 5 the wet density to the nearest 0.001 t/m3.

and record_the ¢ splay 2d value as the moisture content (t/m3) to the
nearest{ 001« m3.

anureco u the displayed value as the moisture content (%) to the nearest
n\%.

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

and record the displayed value as the density count.

and record the displayed value as the moisture count.

‘ SHIFT ‘

— x|
CITER simultaneously until the following is displayed: 00 I
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Operating Instruction QN214: Measurement (Soils) Humboldt 5001C

(To convert from kg/m?3 to t/m3, divide the displayed value by 1000.)

> Press 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 ON and allow the nuclear gauge to stabilise for at least 20 minutes before
commencing the test.
2 Depth
> UP or DOV 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 dis|laysd yalue of maximum dry density.

3.2 Change the value

Press :
>  and SHIFT and use the nf mhCred keys to enter the required value to the
hold nearest 1 s/m

(To convert from t/m3 to K x/m=; it ply the maximum dry density by 1000.)

1 SET |
»  Press ST | '-F'.u 3 to store the value.
__A
4 Material wet density bias

There is no facility to enter a material wet density bias using the keypad.

5 Material moisture bias
SET
»  Press —
5.1 Retain the value
SET
»  Press SHIFT RD K to retain the displayed K value.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 1lof2



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 MORM | and the following will be displayed:
I FOOK X
=
At the end of the counting period, the following will be displayed:
HAHA K

Record the displayed value as the density count.

»  Press
> Press
> Press
> Press
> Press
> Press

(To convert from k

»  Press

i

MC

WD

DD

> |
ylm!

—E ~
Sl
—
1
[ E——
%PR
_—

OFF

and record the displayed value as tfi>» mois .ure count.

and record the displaye’ ( va2'#as the wet density to the nearest
0.001 t/ms3.

and record the «isplé yed value as the dry density to the nearest
0.001 t/(n3.

and reciod the displayed value as the moisture content (t/m3) to the
2ear 251 0.001 t/ms3.

and record the displayed value as the moisture content (%) to the nearest
0.001 t/ms3.

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

g/m3 to t/m3, divide the displayed value by 1000.)

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
ON _
» Press VES and allow the nuclear gauge to complete the self-test routine.
2 Units
When <READY> is displayed:
o - RECALL -
»  Press MENU and the following is displayed: UP/DOWN or ENTER
>  press DOWN repeatedly until the following is - SET UNITS -
displayed: JE WM or ENTER
' AN
START Units: kg/m3
»  Press = and the following is displayed: JPDOWN or ENTER
EMTER i
P Press DOWN to set the desired unit.
oM
»  Press VES and the display @' Il return s <READY>.
3 Count time
L Cnt Time: X min
»  Press TIME ai !\ the “Zliowing is displayed: UP/DOVWH or ENTER
. . . Cnt Time: 1 min
P Press D to set the desired count time. UP/DOWN or ENTER
oM
P Press VES and the display will return to <READY>.
4 Depth
DEPTH: XX mm
»  Press DEPTH the following is displayed: UR/DOWMN 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

51

5.2

>

Press

oM
YES

and display will return to <READY>.

Soil mode and maximum dry density

Press

Press

MA
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. Gofu o.

Change the value

Press

oM
YES

to change thaslisp.wved value of PR.

The following is displayed:

For each digit;

Press

Press

ot

~—

START
EMTER

ENTER selects PR
DOWHN selects MA

PR 20000
Change value?

PRI HRK
UR/DOWN or ENTER

repeatedly until the required number is displayed.

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:
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-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 ENTER and the following is displayed: UF/DOWN or ENTER

Density Offset OFF
Want to enable?

START

»  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

O _ _
» Press VES to disable the density offset.
or
OFF ) ) o
» Press o to confirm that the density »#5et || to remain disabled.

The following will be displayed briefly: Density Offset Dizabled

The display will return to <READY> G<tof 7.

6.2 Enable material wet deric ty bia

ON I _
»  Press 7Es | to er aole the density offset.

or

OFF
»  Press o to confirm that the density offset is to remain enabled.

N : . D Off = XXXX kg/m
And the following will be displayed: UP/DOWN of ENTER

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
l L - RECALL -
»  Press MENU ana e fcllowing is displayed: UB/DOWN or ENTER
. - OFFSET -
»  Press DOVIN and the following is displayed: URF/DOWM or ENTER
START o Offzet: Density
»  Press and the following is displayed: UP/DOWWN or ENTER
EMTER
L Offset: Moisture
»  Press DOWM and the following is displayed: UR/DOWHN or ENTER
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

7.1

7.2

7.2.1

Press

START
EMTER

and the following is displayed:

To disable the material moisture bias, go to 7.1.

To enable the material moisture bias, go to 7.2.

Disable the material moisture bias

Press

Press

oM
YES

to disable the moisture offset.

or

OFF
NO

The following will be displayed:

The display will return to <READY>. Got¢ 8.

Enable the material moisture b'as

Press

Press

oM
YES

to e, able tl 2 moisture offset.

The following 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

Press

START
EMTER

and the following is displayed:

The display will return to <READY>. Go to 8.
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Muoist Offset OFF
Want to enable?

or

Muoist Offset ON
Want to disable?

to confirm that the moisture offsetse .

re..n. disabled.

Moisture Offset

Disabled

to confirm that the moisture offset is to remain enabled.

K= X

UPR/DOWN or ENTER

Moisture Offset
Enabled
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

7.2.2

>

>

>

>

8

>

>

>

>

>

>

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>.

Trench offset
Press MENU
Press DOWN

START
Press m
2 1
Press AR
P START
ress | enTER
oM
Press YES
or

and the following is ditpayec

and the followir, yis Uisplayed:

and u= fol' swing is displayed:

rescatedly until the following is
displayed:

and the following is displayed:

to disable the trench offset.
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Mow re Offset
" nabled

-RECALL -
UPR/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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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

OFF

»  Press — to confirm that the trench offset is to remain disabled.

MO

The following will be displayed:

The display will return to <READY>.
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Operating Instruction N218: Measurement (Soils) Instrotek Xplorer 3500

1 Set-up

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

When <READY> is displayed:

»  Press

START L ) Time = XX sec
ENTER and the following is displayed: Depth: XX mm

At the end of the counting period:

> Press

DOWN repeatedly until the required values are diggiayel

Record the following values as appropriate:

WD as the wet density to the nearest 0.001 t/m3;

DD as the dry density to the nearest 0.00X ¢/m:

% PR as the relative compaction to tha ne “cest/ .1%.

Moist as the moisture content (t/m? ted’.c nearest 0.001 t/ms.
% M as the moisture content (¢ to thawscarest 0.1%.

M Count as the moisture ¢Cur

D Count as the density co .

(To convert from kg/m?3 to t/nt:, divi 2 the displayed value by 1000.)

»  Press

»  Press

O I

| . .
2 I and | ‘e display will return to <READY>.

=

)

OFF . .
N_Cll | 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 SETUF

Press 2

The following will be displayed:

Press 2

The following will be displayed:

The display will return to <SETUP>.

Count time
Press SETUR
ﬁ
Press ! ’ and the following is displayed:
Press 2

The following will be briefly displayed:

The display will return to <READY>.
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Metric Units
Kg/m?
EMABLED

TIME: XX
1-15sec
2 -1 min
3 -4 min

COUNT TIME
1 min
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

4

51

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: XK

Select: 1 - ASPHALT
2-S0IL

Fress # to Select

Soil Mode
ENAELED

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

Density Offset
¥ kg/m?

1. Enable 2. Disahle
3. Change Offset

To disable thc™iaterial wet density bias, go to Step 5.1.
To enable the mcit.al wet density bias, go to Step 5.2.

To change 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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Density Offset
DISAELED
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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
ENAEBLED

Density Offset
xx kgfm=
Select (=)
Input and =ENTER=

Use the numbered keys to enter the required value to the nearest 1 kg/z+.
(To convert from t/m3 to kg/m3, multiply the material wet density bias by 1000.

Press

The following will be displayed briefly:

The display will return to <READY>.

Material moisture bias

Press

Press

The following will be displayed:

Disable material moisture bias

Press

The following will be displayed:

ENTER
START

OFFSET

]

2

the fal owingis aisplayed:

Moisture Offset
1. o 2. 300
3. 00 4 0o
5. MNew &. Disahle

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

-OFFSET--5elect:
1-Dens. -0OFF-
2 -Moist. -OFF-
3-Trench -OFF-

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 the following is displayed:

Select Offset Source
1. Manual Entry
2. Gauge Derived

For manual entry:

»  Press 1 the following is displayed:

True Moisture %
L
Press <ENTER=

Use the numbered keys to enter the average oven dry moisture conterdito the nearest 0.01%.

ENTER L "uge Moisture %
»  Press START the following is displayed: 0.00%

~ress <ENTER=

Use the numbered keys to enter the average standard blocl . tuestcontent to the nearest

0.01%.

»  Press START the following is displayed:

ke = 00
Do you want to save
this value for later use ¥

To save the displayed value:

»  Press YES the followin_s dis Jlayed:

Select Memory Cell
1. 2.
3. 4.
Fress & to Select

»  Press a numbered key (1, 253 C. 4) to select a memory location in wh

The following w24 75e di played briefly:

ich to save the value.

If the value is not to be displayed:

»  Press MO

The display will return to <READY>.

For gauge derived:

K o
EMAEBLED

»  Press 2 the following is displayed:

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 gavﬂm value for
displayed: Later Use 7
To save the value:
»  Press YES
To enable the value without storing:
»  Press ND
7 Trench offset
-OFFSET-
L , 1-Dens. -0OFF-
»  Press OFFSET | the following is displayes's 7 - Moist. -OFF-
3-Trench -OFF-
Trench Qffset
3 - W . MDD DO
»  Press the following isfuisf ayed: 1. Enable 2. Disable
3. Change Offset

To enable the trench offse

»  Press 1 I
o Trench Offset
The following is displayed: ENABLED
To disable the trench offset:
»  Press 2
L 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:

Place Gau aein
trench on Std.

Block in SAFE Pos.

Press =START=

Press START

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

»  Tunthe power switch off if the nuclear gauge is not required for further s
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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:

» Press

ENTER Depth: 22X mm
START the following is displayed: PR: XXXX kg/m?
Time: XX sec.

In the manual depth mode, the gauge will prompt for the source rod depth. In automatic mode,
the gauge software reads the depth strip on the source rod to determine'ae depth.

—

% Pl = XX5
At the end of the counting period, the following will be R (] n?'3
; . W = ¥ kg/m
displayed: o2 % M= XX
L

Record the following values as appropriate:

% PR as the relative compaction to the n¢‘ares 0,1vo.

DD as the dry density to the nearest 0,201 ns.

WD as the wet density to the neares 0751 /m3.

M as the moisture content (t/m-, ‘o the@Zarest 0.001 t/m3.
% M as the moisture conte’it (+ ) to Yie nearest 0.1%.

(To convert from kg/m3 to t/m3, divia \ne ¢ splayed value by 1000.)

» Press ESC
V _ _l
» Press RET W
| I
» Press *
. . . DC = oo
The following will be displayed: MC = xx

Record the following values as appropriate:

» Press

DC as the density count.
MC as the moisture count.

ESC and the display will return to <READY>.

» Turnthe 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 SETUP
»  Press 2
- - Units -
. . . 1. pc
The following will be displayed: o ovmd
: 3
'R 3. gicm
»  Press 2
Metric Units
The following will be displayed briefly: Kgim?
ENAELED
The display will return to <SETUP>.
3 Count time
»  Press SETUP \
B TIME: XX
I 1-15 sec
»  Press 1 and the following is displayed: 2-1min
| 3 - 4 min
»  Press 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

51

>

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 displayer'’.

I_ Density Offset
X kgim?
1. Enable 2. Disable
3. Change Offset

To disable the materia’ wet density bias, go to Step 5.1.
To enable the material wet density bias, go to Step 5.2.

To change 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-S0IL

Fress # to Select

Soil Mode
ENABLED

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

Density Offset
DISABLED
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

5.2 Enable material wet density bias

» Press 1

Density Offset
The following will be displayed: ENABLED
5.3 Change material wet density bias
Density Offset
3 L * kgfm?
»  Press the following is displayed: Select {+/-)
Input and =<ENTER=

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

(To convert from t/m3 to kg/m3, multiply the material wet density bias b, ,1000/,

The following will be displayed briefly:

Density Offset
ENAEBLED

The display will return to <READY>.

6 Material moisture bias

»  Press OFFSET | the folowni is displayed:

-OFFSET--5elect:
1-Dens. -0OFF-
2 - Moist.  -OFF-
3-Trench -OFF-

»  Press 2

| o |

The following will'ue displayed:

Moisture Offset
1. 0 2 000
30000 4 00
5. New 4. Disable

6.1 Disable material moisture bias

> Press ]

The following will be displayed:

Moisture Offset
DISAEBLED

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

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

6.2
>

6.3

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

Enable the material moisture bias

Press the number corresponding to any the stored values.

Change a material moisture bias value

Press the following is displayed:

For manual entry:

Press 1 the following is displayed:

Select Offset Source
1. Manual Entry

2. Gauge Derived

True Moisture %
o
Fress =ENTER=

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

Press START the following is displayed:

“auge Moisture %
0.00%

F ess <ENTER=

Use the numbered keys to enter the average standard bloci s mcCwre’ sontent to the nearest

0.01%.

For gauge derived:

Press 2 the following is ¢ splammd:

True Maoisture %%
¥
Fress =<EMTER=

Use the numbered keys to enter thes'aiymc sture content to the nearest 0.01%.

ENTER
Press START

e forhwing is displayed:

Place the gaugesan tiihymeas Jremiont site and press any key.

At the compi tiad” ot th | counting period, the following will be
displayed:

To save the value:

Flace gauge on soil,
Lower rod and
Press any key

[ X
Save This Value for

Later Use 7

Press

YES

To enable the value without storing:

Press

NC
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

7 Trench offset
»  Press OFFSET the following is displayed:
»  Press 3 the following is displayed:

To enable the trench offset:

»  Press 1

The following is displayed:

To disable the trench offset:

»  Press 2

The following is displayed:

To change the trench offset:

»  Press 3

The following is«"spla; =d:

»  Press START

-OFFSET-
1-Dens. -0OFF-
2 - Moist. -OFF-
3-Trench -OFF-

Trench Offset
M0 D0

3. Change Offset

1. Enable 2. Disable

|- 1 nch Offset
=NAELED

Trench Offset
DISABLED

Flace éauge in
trench on Std.
Block in SAFE Pos.
Press =START=

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

»  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
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Operating Instruction N222: Measurement (Soils) Troxler 3430P

1

Start up

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

2

>

Measurement
When <READY> is displayed:

Press

ENTER Depth: 22X mm
START the following is displayed: PR: XXXX kg/m?
Time: XX sec.

In the manual depth mode, the gauge will prompt for the source rod depth. In automatic mode,
the gauge software reads the depth strip on the source rod to determiricithe depth.

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

w PR X%

=X Lkg/m?

Wi AX kgl/m?
[f =% M=XX

Record the following values as appropriate:

% PR as the relative compaction to the nelares »0.17%.

DD as the dry density to the nearest 0.001 *in3.

WD as the wet density to the nearel t 02T t/m3.

M as the moisture content (t/m¢' to theyrsarest 0.001 t/m3.
% M as the moisture contgfic(0%) tthe nearest 0.1%.

(To convert from kg/m?3 to t/m3, divic 24.ne ¢ splayed value by 1000.)

Press

Press

Press

The following will be displayed:

ESC

{ECANT

= |

2

DC =000
MC = xx

Record the following values as appropriate:

Press

DC as the density count.

MC as the moisture count.

ESC and the display will return to <READY>.

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

lofl



Department of Transport

Operating Instruction N223: Test Parameters (Soils) Troxler 3450

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

and Main Roads

el

to access the gauge setup menu.

Scroll through the menu using the arrow keys.

Set Time/Date
“rint Set-Up

3 D ~th Indicator
4 Set zeeper Level

I

and the following is displc ves.

UNITS im 20
1-PCF

2 — kg/m?

3 —glem?

and the folow hg Icdisplayed:

UNITS IN kgim?

The display will return to the' sauge Setup menu.

1 Set-up

» Press ON
2 Unit

When <READY> is displayed:
»  Press SPECIAL
»  Press 4

»  Press 8

»  Press 2

3 Count time

»  Press &
» Press 2

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

COUNT TIME: XX
1-15sec
2 —1min
3 —4 min

-COUNT TIME-
G0 sec
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

4 Soil mode
»  Press MODE and the following is displayed:
»  Press 1

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 !

The following will be displayed:

- MODE —

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

Soil Mode Enabled

OFFSET Select

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

[~ W™ Der .ity Offser.
¥ kgfm?

l *—"_nable 2 - Disable
| 3 — "hange Offset

To disable the materi. wet density bias:

»  Press 2 and the following is displayed:

To enable the material wet density bias:

»  Press 1 and the following is displayed:

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

Wet Density Offset
DISABLED

Wet Density Offzet
EMABLED
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

5.1.1 Change the value

> Press 3

and the following is displayed:

p Press T or

l

Wet Density Offset
0o kgfm?
Select (+/-)

p  Use the numbered keys to enter the required value to the nearest 1 kg/m3.

p Press ENTER

The following will be displayed:

The display will return to <READY>.

6 Material moisture bias

»  Press OFFSET

»  Press 2

The following 7. se aionlaye i.

and the followint is disnla)ed:

Tensity Offset

EMABLED

COFFSET Select:
1 —Wet Density OFF
2 — Moisture OFF
3 —Trench OFF

Moisture Offset.
K =0.00
1-Enable 2 - Disable
3 — Change Offset

To disable the moisture offset:

»  Press

and the following is displayed:
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Maoisture Offset
DISABLED
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

To enable the moisture offset:

Moisture Offset

»  Press and the following is displayed: ENAELED
6.1.1 Change the value
Moizture Offzet
1 — Stored Offset
»  Press 3 and the following is displayed: 2 — Gauge Derived
3 — Keypad Entry

To select a stored offset:

Moisture Offset

L Sele K \Value Cell:
»  Press 1 and the following is displayed: 1700 2-0.00

3—-000 4-0.00

»  Use the numbered keys to enter the required value to the neare. ,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-derives value:

Moisture Offset
1 — Stored Offset
»  Press 3 and th@ {Ciaw. s displayed: 2 — Gauge Derived

3 - Keypad Entry

Gauge Derived
o Moisture Ofizet
»  Press 2 anu the following is displayed: 1 — Measure Moisture

2 — Input True Moist

Flace Gauge On

1 L Surface To Be Tested
and the following is displayed: Precs START For 4

One — Minute Counts

»  Press

»  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 — Imput True Moist

To enter the true moisture later:

»  Press 1

To overwrite the partial offset:

»  Press YES

To use the stored partial offset:

»  Press [

To enter the true moisture now:

Input True Moisture
oo %
»  Press 2 and thiyfolle ving is displayed:

ENTER When Done

7 Trench o fse?

_ OFFSET Select
1-WetDensity OFF
OFFSET and the following is displayed: 2 — Moisture OFF

3 —Trench OFF

»  Press

Trench: TMO = oo
9 o TDO = 30000 X0
and the following is displayed: 1—Enable 2 - Disable

3 — Change Offset

»  Press

To disable the trench offset:

Trench Offset

»  Press and the following is displayed: 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 START

The gauge will display the progress of the standard count ¢ xera af..

After the standard count, the gauge displays:

Mew Trench Offset
TMO = 3o ]
TOO =300 - X

‘Want To & cer*

To enable the new trench offset:

»  Press YES

To create anothastrerxh offs
e ey

»  Press i 19)

——

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

Trench Offset
EMAEBLED

Set Rod To STD Fos
FPress START For
1 Minute STD Count
In Trench
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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 denth.

In the automatic depth mode, the gauge software reads the depth strip 2= “he source rod to
determine the source rod depth.

r
% PR = XX%

. _ S . I DD = XX kg/m?

At the end of the counting period, the following will be displa =d: WD = XX kg/m?

I M=XX% M=XX

Record the following values:
e % PR as the percent proctor to the neares ).1%.
e DD as the dry density to the neares 0201 Vm3.
e WD as the wet density to the ne. rest G421 t/m3.
e M as the moisture content (. 7) to he nearest 0.001 t/ms.
e % M as the moisture cont '« (%' to the nearest 0.1%.

(To convert from kg/m3 to t/rc ¢, divic 2 the displayed value by 1000.)

Press _‘[’A I

- Counts -
DC:  o0ood 00
And the following ™. be displayed: MC: s
Press ESC To Exit

Record the 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.
e 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
ON .
» Press VES and allow the nuclear gauge to complete the self-test routine.
2 Units
1. Recall
. . 2. Set depth
»  Press MENU the first screen will be: UP/DOWN for next
Select #, ESC exit
11 uto scroll
r Lo 2. Sk mnits
»  Press DOWN the following is displayed: . ®/DO\ - 4 for next
, 9. ., ESC exit
-
1. PCF
2. kgim?®
»  Press 12 (button 1, then 2) 3 aee
Select#, ESC exit
11. Auto scroll
> After selecting the unit of measurement,¢' e gaugedeturns to 12. Set units
UP/DOWN for next
the menu screen. Select #, ESC exit
GAUGE READY
COUNT TIME: # min
»  Press ESC aturig.ta’ the ready screen Depth: #8# Offset N
=date= =time=
—_
3 Count time
Cnt Time: &# min.
/ L UR/DOWN TO CHANGE
»  Press TIME and the following is displayed: YES to Accept
ESC to Exit
P Press UP and DOWN to set the desired count time.
GAUGE READY
COUNT TIME: # min
»  Press YES returns to the ready screen 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

>

>

>

Use the number buttons to change the value. Once ya

Soil mode and maximum dry density

Press

Press

Press

MA
PR

YES

return to ready screen.

6

There are three offset options for gauge:| lexsity’ moisture, and trench.

Offset

To use the offset mode:

>

>

>

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

Press

Press

Scroll UP and DOWN to select the offset you want to enable.

For entering a negative number, use the DOWN button; for a positive number, use the UP

button.

i

MENU l
]

=1

and the following is displayed:

for Proctor.

1. Proctor
2. Max. Dens

Select #, ESC exit

F ™ #58 PCF
Ch= e value?
"ress S5 orNO

L SCto it

I-F Ater value for
Proctor: #7 PCF
EMTER. to accept
ESC to Exit

t he e er’lered the PR value, the gauge will
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Operating Instruction N226: Measurement (Soils) CPN MC1 and MC3 Elite

1 Set-up

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

When the ready screen is displayed:

»  Press

Depth: XX mm
START

SER and the following is displayed.

Time: XX sec

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

>

I Count: 5

D Count: =+

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

WD #8558 kg/m?
SalA: TR
BVOIDS: s
Press URP/DOWMN

Moist: #8 kg/m?

DD: #E lg/m3 \
% Mois: ## %PR. * #
Press UP/DOWR

Record the follsming vi'ues:

WD' s thi"we \density to the nearest 0.001 t/m3.

DD as tha.d4, density to the nearest 0.001 t/m3.

% PR as the relative compaction to the nearest 0.1%.

Moist as the moisture content (t/m3) to the nearest 0.001 t/m3.
% Moist as the moisture content (%) to the nearest 0.1%.

M Count as the moisture count.

D Count as the density count.

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

> Press

> Press

oM

VES and the display will return to the ready screen.
OFF . . .

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

a

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 following is dispiayed:

ana he fe iowing is displayed:

The display will returii to <RI ADY>.

3 Count time
TIME
» Press )
DEFPTH
»  Press
2

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

TPECIAL FUNCTION
"ES - Next menu
1 STAT TEST

2- o/IFT TEST
[ =4

( YES — Next menu
8- SET UNITS

10 - BAND RATE

11 - COMM PROTOCOL

UNITS in 23X
Press 1 - PCF
2—-METRIC
EMTER — Mo change

UNITS IN METRIC

TIME: XX
1-15szec
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
CICE

and the following is displayed:

and the following is displayed:

and the following is displayed:

and the following is displavas':

and the follaing = displayed:

The display will return to <READ v »

»  Press
»  Press
»  Press
»  Press

SHIFT

i |

MORE

DEPTH

DEPTH

and the following is displayed:

and the following is displayed:

and the following is displayed:
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MODE: XXX
Select: 1 — S0IL
2 — ASPHALT
(CE to exit)

ASPHALT: 20004
Select: 1 — % MA
2 —100% - % MA

ASF "ALT: % MA

| voids also?
e

L wouv ant to enable %

ASPHALT: % MA
% VOIDS

ASPHALT: % MA

MODE: 300K
Select 1 - 3S0IL
2 —ASPHALT
(CE to exit)

ASPHALT: 200X
Select: 1-9% MA
2 —100% - % MA

ASPHALT: 100% MA

voids?

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

>

51

5.2

53

Press

YES
EXIT

or

MNOICE
C/CE

and the following is displayed:

and the following is displayed:

The display will return to <READY>.

Maximum density

Press

PROCTOR/
MARSHALL

+

and the following is displayed:

To retain value, go to 5.1.

To change value, go to 5.2.

Retain the value

Press

NO/CE . .
CICE to retain the displayed v lu¢ of { 1A,

The display will return to <READY>. Go to/5!

Change the value

Press

YES
EXIT

tofnaiie w.Cdisplayed value of MA.

And the follo ving wilL be Ciaulayed:

Press

COUNT

and the following is displayed:

To enter a new value, go to 5.3.

To select a stored value, goto 5.4

Enter a new value

Press

DEPTH

and the following is displayed:
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ASPHALT: 100% MA
% VOIDS

ASPHALT: 100% MA

WA = X300 ka/m?
PR = X300

T = K

"o tto change?

Select:
1-MA
2—-FPR
3 —Voidless

Select source of
Marshall value:

1 — Stored Value
2 — MNew Value

Marshall:
00K kegd/m®
Press ENTER
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:

MA = X000 kg/m?
Do you want to save this
value for later use?

If the value is not to be saved:

»  Press

MOICE
C/CE

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

To save the displayed value:

»  Press

YES
EXIT

and the following is displayed:

Select Marshall

Memory Cell:
120K
A

»  Press the numbered key (1, 2, 3 or 4) to select a memory4all in” vbilh ¢ store the value.

And the following will be displayed:

Marshall
KX kgim3
EMAEBLEDI
stored in cell X

The display will return to <READY>. Go to/5!

5.4 Select a stored value

»  Press

P Press the ni nberedssey \Z7 2, 3 or 4) to select the required value:

And the following will be displayed:

COUNTS

.1

andé: ae foli, wing is displayed:

Select desired
Marshall:
1HH2 KK
F XK XK

Marshall
FHHEK kg/m?
EMAELED!
stored in cell X

The display will return to <READY>.

6 Voidless density
PROCTOR/

+

and the following is displayed:

WM& = XK kg/m?
PR = XXX

WD = XXX

Want to change?

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

3 -VOIDLESS

Voidless Density
K00 kgim@
Press enter when
complete

»  Use the numbered keys to enter the required value to the nearest 1 kg/m3.

»  Press

START/
ENTER

And the display will return to <READY>.

7 Material wet density bias
OFFSET

»  Press and the following is display zd:
MR
COUNTS

»  Press

1

The following will be displaye's:

a

Density Offset l

DISABLE™
De | ow wiam ™
ENAR! —7

| or

To disable the mataral wet density bias, go to 7.1.

To enable the material wet density bias, go to 7.2

7.1 Disable 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
DISAELE?

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>.
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to disable the density
offset.

Density Offset
CISAEBLED
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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 offset or density offset is to
BXIT ' C/CE remain enabled.
-Wet Density-
. . . Offget
The following will be displayed: HIKK 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 CICE to retain the displayed value of Wet Densityv-Qff<it.
Density Offset
The following will be displayed briefly: ENPELED!
The display will return to <READY>.
7.2.2 Change the value
VES - WD Offset -
Select: +or -
»  Press and thafalic xvins'is displayed: 1=+
EXIT
A=-
_l T WD Offset
> | JUNT DEPTH and the following
Press or 2 is displayed: Press enter when
' I yed: completed
P Use the numbered keys to enter the required value to the nearest 1 kg/ms.
START!
ENTER
»  Press
Density Offset
The following will be displayed: ENAELED!

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:

Deanthy. T mm
Depth: 0 mm MA K eglm?
MA: X0 kgim? (W C set)
Time: XX sec. or mes £¥ sec,
|
(asphalt density bias labelled) .ase'alt density bias enabled)
At the end of the counting period, the following will k « disp ayed:
04 WA = XX K % o MA =2 X %
WD =2C00¢ kg/m? WD = XXXX kgm?
M SHX WM=XX Mr (WD Offset)
% VOIDS = XX % EMTER — More Info
(asphalt density bias U :ablec (asphalt density bias enabled)

If more information iscrequirc

STAR
JGER )

»  Press

M= %M =XX

And following will be displayed: EVOIDS = XX

Record WD as the wet density.

SHIFT COUNTS

»  Press ’
X
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Operating Instruction N302: Measurement (Asphalt) Troxler 3440

Dens ct. = X000
) _ _ Moist 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.
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

1 Set-up

OM _
»  Press VES and allow the nuclear gauge to complete the self-test routine.
2 Units

When <READY> is displayed:

- RECALL -
» press | SPECIAL | and the following is displayed: (t4 or ENTER)
tedly until the following is - SET UNITS -
»  Press repea
w diSpIayed: LI Lor ENTER}
START " TowiTs
»  Press EN.TER and the following is displayed: I (1l or ENTER)
»  Press * to set the desired unit.
ON _
»  Press VES and the display ! | return t¢'<READY>.
3 Count time
TIME: X min
»  Press TIME I arhthe Silowing is displayed: (t4 or ENTER)
I
| . .
»  Press - to set the desired count time.
oM ) ]
»  Press YES and the display will return to <READY>.
4 Depth
Depth: XX mm
»  Press DEFTH and the following is displayed: {Ti“ﬂ, change)
»  Press * repeatedly until the required test depth is displayed.
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

51

5.2

6

>

>

Press

ON
YES

and the display will return to <READY>.

Asphalt mode and maximum density

Press

Press

MA
FR

7

and the following is displayed:

until “MA” is displayed.

To retain the displayed value, go to 5.1.

To change the displayed value, go to 5.2

Retain the value

Press

OFF
NO

to retain the displayed value.

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

Change the value

Press

oM
YES

to change the dig lay valusfof MA

The following will be displayec

For each digit:

Press

Press

g, |
_EA

EZ XX (TL)
Change 727 valug?

WA 20000 (T4
Change MA value?

MLAD X000
(Tl or ENTER)

repeatedly until the required number is displayed.

START .
EMTER to confirm each number.

The display will return to <READY>.

Asphalt density bias

Press

Press

SPECIAL

v

and the following is displayed:

repeatedly until the following is
displayed:
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- RECALL -
(t4 or ENTER)

- OFFSET -
(1l or ENTER)
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

»  Press

»  Press

START
ENTER

START
ENTER

and the following is displayed:

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.

6.1 Disable asphalt density bias

»  Press

OFF
NO

to confirm that
the density
offsetis to
remain disabled

or

The following will be displayed briefly:

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

6.2 Enable asphalt density bias

»  Press

o
YES

to disable f e

. or
densitamffse

And the followingpwill 2 disp cyea.

To retain the aisplay, £ ) to 6.2.1.

To change the dispiay, go to 6.2.2.

6.2.1 Retain the value

» Press

START
ENTER

The following will be displayed:

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

Offzet: Density
(Tl or enter)

Dens. Offset OM
Want to disable?

oM
YES

OFF

MO
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tefuis. sle . iC 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

»  Press

Change the value

()

For each digit:

»  Press

»  Press

The following will be displayed briefly:

v

START
EMTER

to enter a positive
asphalt density or
bias

to enter a negative asphalt
density bias.

4

until the required number is displayed.

to confirm each number.

L Dens. Offset ON

The display will return to <READY>.

7 Asphalt voidless density

»  Press

»  Press

»  Press

SPECIAL

v

START
ENTER

For each digit:

»  Press

»  Press

- RECALL -

and the following is displayed: {tl or ENTER)

- VOIDLESS DENS -

repeatedly until the follatiing  disulayed: {tl or ENTER)

WD = XK

and the folloyiigvis G solayed: (Tl or enter)

untiidhe 1 auired number is displayed.

.0 confirm each number.

The display will return to <READY>.
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Operating Instruction N304: Measurement (Asphalt) 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 S _ Depih: XX mm
Press ENTER and the following is displayed: Time: XX sec

At the end of the counting period:

» Press * repeatedly until the required values are gisp.yeu.

Record the following values as appropriate:
e WD as the wet density to the nearest 0.001 t/ms.
e D as the density count.
To convert from kg/m3 to t/m3, divide the display@i v e Xy 1000.)

oM
» Press YES and the display w. \retuiiiio <READY>.
OFF ) ) )
» Press T if th2 nucle r gauge is not required for further use.
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Operating Instruction N307: Test Parameters Troxler 4640B

1

>

Start-up

Press ON

Measurement units

bress | SHFT =221 and the following will be
. g displayed:

Press 7 and the following will be displayed:

Press 2 and the following will be displayed:

Press 2 and the following wi'll oe disnlajed:

(Units of g/cm3 are equivalent ta.t/m

The display will return to <RT ADY>

Count time

Press TIME I .nd the following will be displayed:
Press YES and the following will be displayed:
EXIT
OFFSET
Press 2 and the following will be displayed:

The display will return to <READY>.
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and allow the nuclear gauge to complete the self-test routine.

SPECIAL FUMCTION
YES - next menu

1 - Surface Voids

2 - Recover Erase

L. tsin ZZ7
Pree - 1-US

N - METRIC
L ITER .0 change

13

|_l" snsity in kg/m?
Select 1 - kgfm?
2 - glem?

Enter - no change

UMITS - METRIC
Density in g/fcm?

-Count Time-
XX min.
Do ywou want
to change?

Sel 1- 0.5 min.
2-1 min.
3- 2 min.
4- 3 min.

-Count Time-
1 minutes!
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Operating Instruction N307: Test Parameters Troxler 4640B

4 Layer thickness
Layer Thickness:
X 3K om.
»  Press THICK and the following will be displayed: Input and
MR Fress ENTER
> Use the numbered keys to enter the layer thickness to the nearest 0.1 cm.
(The minimum value that can be set is 2.54 cm).
Layer Thickness:
KA cm.

Simerl  and the following will be displayed briefly:

»  Press

The display will return to <READY>.

5 Marshall and maximum (voidless) density
A XXX giem®
A [ 10 o0 giem
»  Press |lomessl and the following will be displayed: Do you want
I to change?
If MA and VD values of “0.000 g/cm?3” are displayel :
» Press |MNOCE
CICE
If values other than “0.000 g/cm3”  reduisy ayed:
MARSHALL
) X XXX gfem?
»  Press YES and w2 fomting will be displayed: Input and
EXIT Press ENTER
REY
»  Press ;
I
VOIDLESS DENSITY
START/ o . X XXX glem?
»  Press ENTER and the following will be displayed: Input and
= Press ENTER
RECALL
»  Press
0
START/ . .
» pPress |EntEr| and the display will return to <READY>.
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Operating Instruction N307: Test Parameters Troxler 4640B

6

>

6.1

>

6.2

>

6.2.1

6.2.2 Change the value

>

Asphalt density bias

Press

The following will be

SHIFT

bt

OFFSET

2

displayed:

Offset: DISABLED
% glom?®

1 - Enable/Change
2 - Dizable

To disable the asphalt density bias, go to Step 6.1.

To enable the asphalt density bias, go to Step 6.2.

Disable asphalt density bias

Press

OFFSET

and the following will be displayed briefly:

The display will return to <READY>.

Enable asphalt density bias

Press

SP.CAL.

and the following will befdisplaveu.

To retain the displayed value, go tofster 6.2 0x

To change the displayed value_ao = Ster 6.2.2.

Retain the value

The display will retur'io <READY>.

Press

YES
EXIT

and the following will be displayed:

To enter a new value, go to Step 6.2.2.1.

To select a stored value, go to Step 6.2.2.2.
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or

Offset: ENABLED
X glcm®

1 - Enable/Change
2 - Dizable

. fizet DISABLED!

Offset: EMAELED
XX glem?

Want to change
offzet 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

=P CAL.

»  Press 1
SP.CAL.

»  Press 1

and the following will be displayed:

OFFSET

to enter a positive
bias. £

The following will be displayed:

to enter a negative bias.

Offset value:
® - gfcm?
Input and
press ENTER

»  Use the numbered keys to enter the asphalt density bias to the nearest 2,001 g/cm3.

START/

»  Press ENTER

Note: It is not necessary to save the displayed value to ei able i

and the following will be displayed:

If the value is not to be saved:

» Press |MNOICE

CICE

and the display will r¢uriv0 <F cADY>.

To save the displayed value:

YES

EXIT

»  Press

and®e f&iandng will be displayed:

P Use the num yers key s to enter the memory location.

Note: Record the™

START/
> Press ENTER

ffset: "NABLED
¢ KXgl a?
Do, _wanito

5 ve this value?

L

Enter permanent
Memaory location
to save Offset;
1=12)? --

.cmory location and bias to facilitate subsequent retrieval of saved values.

and the following will be displayed briefly:

The display will return to <READY>.

6.2.2.2 Select a stored value

OFFSET

»  Press 3

and the following will be displayed:
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Offset. ENABLED
X% XX glem?

Saved in memory
location X

Offset. # X -
XX glem?

1 —to select
2 —for next
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Operating Instruction N307: Test Parameters Troxler 4640B

»  Press

»  Press

OFFSE

SP.CAL.

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

ifset: EMABLED
X glem?

if the nuclear gauge is not required for further use.
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Operating Instruction N308: Measurement (Asphalt) Troxler 4640B

1 Start-up

pr——
»  Press OM and allow the nuclear gauge to complete the self-test routine.
2 Measurement

When <READY> is displayed:

START!
> Press EMNTER

MA: X000 glem? MA: XK gfom?

Thick: XXX cm Thi~" Y3 XX cm
The following will be Avg: - XX or AL X Offset
displayed: Time: XX secs Tin. = XY secs.

L -
(asphalt density bias disabled) sphs it density bias enabled)

Dens: FHHK kg/m?

; ; : ; FaMA: O M
At the end of the counting period, the following will be J00%MA: XO0¢ XX

displayed: WVOID: X XX%

Record Dens as the wet density to the n¢ arest 0.07 1 t/ms.

Dens:  X3O4X kg/m?®

RECALL .
an .tk fd owing will be SMA: - XX XX
WVOID: XXX%

0 Sgorcyed. Cnis  JO00( XXXX

» Press SHIFT

Record Cnts as the dansity =ou: % values for System 1 and System 2.

ai 1 the display will return to <READY>.

»  Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N309: Test Parameters (Asphalt) CPN MC3

1 Measurement units

Pre-March 1998 Nuclear Gauge:

»  Press

»  Press

STEF

UHIT

1 .

UNIT simultaneously until the density and moisture display is
1 e obtained.

until “gcc” is displayed.

Post-March 1998 Nuclear Gauge:

LIMIT
»  Press STEF 1 simultaneously.
»  Press ENTER until “gcc” is displayed.
»  Press STEP
»  Press ENTER until “Defisidy 1s ¢ splayed.
» press |ULEAR
2 Count time
> Tl IE.I '_'-Jhll. TIME TIME
Press == —
0 I (I 0 w 0
»  Press ENTER
3 Maximum density
WCOMP
»  Press until “Md” is displayed.
MAX
»  Press 4_ 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 ElAS

5

To enter a positive bias:

»  Press

»  Press

)

+

and use the numbered keys to enter the asphalt density bias to the 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 enter/ ne ajnhait 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/m3.

Pre-March 1988 Nuclear Gauge:

»  Press

STEFP _UNIT

1 simultaneously.
AC

Record Ct wet as the density count.

»  Press

STEP

simultai- Yously o return to the density display.

Post-March 1988 Nuclear Gauaa:

»  Press
»  Press
»  Press
»  Press

STEP l_ ‘| simultaneously.
A e s
— _I
S0 |
ENTER repeatedly until “Counts” is displayed.
CLEAR

Record CT wet as the density count.

»  Press

UNIT
STEF

; simultaneously to return to the density display.
A
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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

o _ *SETUP  XX:XX:XX
The following will be displayed: *ENGINEERING
DEPTH=SAF
*SETUP 2
and the following will be *SET MEASUREMENT MODES
» Press F2 Sisolaved. *S$ET TRNCH COR.
played: *SET TARGE . S

2 Measurement units

> =T. ATE
; ; “&c  Timc
> Press F1 aﬁd the following will be “UNI . = PCE/SI
displayed: I
»  Press F3 | repeatedly until “Si” s .
MAIN _ .
»  Press MENU and the displa_ vl re (urn to the main menu.
3 Count time
[ LS
»  Press .‘91 I =

MEAS =FAST/NORM/SLOW
STD =4AMIN/1EMIN

The following will be displayed: TYPE =ASPH/SOIL/THIN
DEPTH =AUTO/MAMNUAL

»  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 Depth

»  Press F4

repeatedly until “AUTO” flashes.

MAIN
»  Press MEMU | and the display will return to the main menu.
6 Maximum density
MAXD = HHAX
>  Ppress r,:Ex aﬁd the following will be “INCREASE
displayed: *DECREASE

to decrease the displayed value until a value of ¢ )0 kg/i »3 is obtained.

»  Press F4

> MAIM

Press MENU and the display will return to the maips=. au.

7 Asphalt density bias

There is no facility to set an asphalt density bias usiig the ko5 pad.

8 Material moisture bias
*SETUP 2
Y i *SET MEASURE MODES
falim Az
> press F2 | 2andthe isfquirguitbe *SET TRENCH COR.
displag; d: *SET TARGETS
—— MAXD =00 LWD= XXXX
s \ ; ; KVAL =200 SPG=X. XXX
> Press ‘ A : d the following will be “INCREASE
¢ splayed: *DECREASE
»  Press F2 repeatedly until the KVAL value flashes.
»  Press F4 repeatedly until a displayed value of “0.0” is obtained.
MAIN ) ) _
»  Press MENU and the display will return to the main menu.
»  Press PWR 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 WEAS and the following will be TnIglE gEMAIHIHG WoMN
displayed: MC = X DEPTHBAC

MEASURE As. Y RESULTS

And the end of the counting period, the following WD = XXXXX".  %MA = XXXX
will be displayed: AC =X.X MAXD = XXX
prayed: *NEXTM LUEPTH=BAC

Record WD as the wet density to the nearest 0.001 t/m3.
(To convert from kg/m3 to t/m3, divide the displayed value by 10t 2.)

DL =XXXX.X DS =XXXXX

and the following will be IC =XXX M5 =XXX.X

» rress | F4 : rowing VR = XX.XX %AV = X.XX
displayed: I *LAST MDEPTH=BAC

Record DC as the density count.

—
WAL . .
»  Press menu | and the displaywicurn to the main menu.
—_—
|
»  Press P if thoynue ear 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 : . o I SAF
zpier | Simultaneously until the following is
»  Press .
ENTER displayed: I 0:0

2 Asphalt mode

1
»  Press s repeatedly until “ASPH” is displayed.
A
CLEAR
»  Press TER
3 Maximum density
LWRD dEn
»  Press - and the following will b aisnla, ¥e"
MAX D | XHXK X

If a value of “0.0” is displayed:

CLEAR

»  Press STer| [0 retaiiiiaieidyed value.

If a value other than “0.0” I disp. wved:

1

P
> ress SHIET and use the numbered keys to enter a value of “0.0”
and hold
o
»  Press | repeatedly until the following is displayed:
EMTER 0.0

4 Asphalt density bias

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 . . o XXX
simultaneously until the following is
»  Press SHIFT .
ENTER displayed: 0:0
> TREMNCH Coxxx
Press and the following will be displayed:
MNORM 1.00

KHEX
At the end of the counting period, the following will be disrlayet:
HHHKK
Record the displayed value as the wet density to t ie #zasast 0.001 t/m3.
(To convert from kg/m3 to t/m3, divide the disp'iyed viisa®oy 1000.)
7
»  Press I De: and record the disple._2d vaiue as the density count.
»  press SHIFT s muitaneously until the following is
Er'TER_. di played: 0:0
»  Press CF I wihe nuclear gauge is not required for further use.
g
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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
>  Ppress uP or DOWHN repeatedly until the required measurement depth is
displayed.

3 Maximum density

SET
»  Press '

RDD

If a value of “0.0” is displayed:
SET

»  Press SHIFT oo | ueliaht displayed value.

If a value other than “0.0” is displayed:

Press
| 4 SHIFT and U2 the numbered keys to enter a value of “0.0.
and hold
— —
N e
»  Press SEFT — to retain the displayed value.
A —

4 Asphalt dinsity bics

There is no facility «o"Citer th 2 asphalt density bias using the keypad.

5 Material moisture bias

»  Press

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

»  Press SHIFT

RO K

»  Press OFF

to store the value.

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 N318: Measurement (Asphalt) Humboldt 5001P

1 Start-up
>  press ON and aIIowIthe nuclear gauge to stabilise for at least 10 minutes before
commencing the test.
2 Measurement
CoxR
»  Press HORM and the following will be displayed:
HAHA K
=
At the end of the counting period, the following will be displayed:
I X
Record the displayed value as the density count.
l] .
and record the displayed value as /¢ vt aelisity to
»  Press pay =Y y
WD the nearest 0.01 t/m3.

(To convert from kg/m3 to t/m3, divide the displayec va‘de [y 1000.)

»  Press OFF if the nuclear gaug¢’s 1ot reg dired for further use.
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Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

1 Start-up

O )
» Press YES and allow the nuclear gauge to complete the self-test routine.
2 Units

When <READY> is displayed:

S - RECALL -
»  Press MENU and the following is displayed: UP/DOWN or ENTER
, . T -SET UNITS -
»  Press DOWN repeatedly until the following is displayed: UF. OWHN or ENTER
\
START Units: kg/m?
»  Press ENTER and the following is displayed: | UP/DOWVWN or ENTER
»  Press DOWN to set the desired unit.
On )
»  Press YES and the display w(i rewrn t¢ <READY>.
3 Count time
Sy . Cnt Time: X min
»  Press TIME awl thayseliowing is displayed: LUP/DOWN or ENTER
————
| ——
v . . Cnt Time: 1 min
»  Press LA to set the desired count time. UR/DOWN or ENTER
On ) )
»  Press YES and the display will return to <READY>.
4 Depth
DEPTH: 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

51

5.2

Press

oM
YES

and the display will return to <READY>.

Asphalt mode and maximum density

Press

Press

MA
PR

DOWN

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 <READY>. Go to 6.

Change the value

Press

ON
YES

to change the di. \layecdwtiue of MA.

The following is displayed:

For each digit:

Press

Press

_—ﬂ

EMTER. selects FR
DOWMN selects MA

LA 20000
Change value?

MA: 200004
UPR/DOWN or ENTER

R I repeatedly until the required number is displayed.

START
EMTER

to confirm each number.

The display will return to <READY>.

Material wet density bias

Press

Press

MEMNU

DO

and the following is displayed:

and the following is displayed:
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UF/DOWN or ENTER

- OFFSET -
UP/DOWN or ENTER
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Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

START Oifset: Density
»  Press SR ee=] and the following is displayed: UP/DOWN or ENTER
ENTER
START Density Offset OFF
»  Press ENTER and the following is displayed: Want to enabla?
or
Density Offset OM
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 VES to disable the density offset.
or
OFF . . . .
»  Press o to confirm that the depaity ¢ set.i to remain disabled.
The following will be displayed: Density Offset Disabled

The display will return to <REARY>!

6.2 Enable material wet dens. v bia

p——

»  Press ﬁ v sable the density offset.

S

or

OFF

»  Press o to confirm that the density offset is to remain enabled.

: . : ) D Off = X300 ka/m?
The following will be displayed: UP/DOWN or ENTER

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 displéyed.
> START . h b
Press ETER 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

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

1 Start-up

oM
» Press =
2 Measurement

When <READY> is displayed:

>

Press

START
ENTER

Time = XX sec

and the following is displayed: Depth: *X mm

At the end of the counti

ng period:

Press

DOWN

repeatedly until the required values arasZipalc jod

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/m3 to t/m3, divide the displavea «.iue/ y 1000.)
oM _ _
Press YES and the displa; will retw’i to <READY>.
OFF o . :
Press o if t'ie nulear gauge is not required for further use.
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

1 Start up

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

2 Measurement units

When <READY> is displayed:

»  Press SETUP

»  Press 2

The following will be displayed:

»  Press 2

The following will be displayed briefly:

The display will return to <SETUP>.

3 Count time
»  Press SETUP
)
»  Press 1 and the following is displayed:
»  Press 2

The following will be briefly displayed:

The display will return to <READY>.
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Metric Units
Kg/m?
EMABLED

TIME: XX
1-15sec
2-1min
3 -4 min

COUNT TIME
1 min
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

4

51

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 displaye i:

MODE: XK

Select: 1 - ASPHALT
2-50IL

Press # to Select

Asphalt Mode
ENABLED

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

F
Density Offset
¥x legim?
1. Enable 2. Disable

3. Change Offset

To disable the mates i wet density bias, go to Step 5.1.
To enable the material wet density bias, go to Step 5.2.

To change 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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Density Offset
DISABLED
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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
ENAELED

Density Offset
¥ kgim?®
Select (+-)
Input and <ENTER=>

Use the numbered keys to enter the required value to the nearest 1 kg/in3.

(To convert from t/m3 to kg/ms3, multiply the material wet density bias by 1000')

ENTER
»  Press START

The following will be displayed briefly:

The display will return to <READY>.

6 Material moisture bias

»  Press OFFSET th follow hg is displayed:

o

»  Press )

A

The following will be displayed:

Moisture Offset
1. 00 20 000
3. 0000 4 0D
5. New &. Disable

6.1 Disable material moisture bias

»  Press &

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

Density Offset
EMABLED

-OFFSET--5elect:
1-Dens. -OFF-
2 - Moist. -OFF-
3-Trench -OFF-

30of6



Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

. ) . Moisture Offset
The following will be displayed: DISAELED

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

For manual entry:

—

|_ Tru Moisture %
»  Press 1 the following is displayed: .4
) Press <ENTER=

Use the numbered keys to enter the average oven dry mg'sturgyconent to the nearest 0.01%

ENTER o Gauge Moisture %
»  Press START the following is displayed 0.00%
Press =ENTER=

Use the numbered keys to enter the averg je siandz d blocks moisture content to the nearest

0.01%.
b = o
EMTER
»  Press START | the fattawi sisdisplayed: Do you want to save
this value for later use?

To save the displayed valud:

_I Select Memaory Cell
»  Press Y25 ) the following is displayed: ; 24
[ Press # to Select

P  Press a numbered key (1, 2, 3 or 4) to select a memory location in which to save the value.

K xxx
The following will be displayed briefly: ENAELED

If the value is not to be displayed:

»  Press WO

The display will return to <READY>.
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

For gauge derived:

»  Press 2 the following is displayed:

True Moisture %
EA
Press <ENTER=

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 NO

7 Trench offset

»  Press OFFSET the ‘ollow g is displayed:
A

»  Press 3 ! the following is displayed:

To enable the trench offset:

»  Press 1

The following is displayed:

To disable the trench offset:

»  Press 2
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Flace gauge on soil,
Lower rod and
Press any key

[
Save This Value for
Later Use 7

-OFFSET-
1-Dens. -0OFF-
2 - Moist. -OFF-
3-Trench -OFF-

Trench Offset
M:0 D:0

3. Change Offzet

1. Enable 2. Disable

Trench Offset
EMAEBLED
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

The following is displayed:

Trench Offset
DISAELED

To change the trench offset:

»  Press 3

The following is displayed:

Place Gau gein
trench on Std.

Block in SAFE Pos.

Press =5START=

»  Press START

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

»  Turnthe power switch off if the nuclear gauge is not requizrd fo| furiieifuse.
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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.

Depth: 22X mm

ENTER ey 3
»  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 denth. In automatic mode,
the gauge software reads the depth strip on the source rod to determine_. »e depth.

At the end of the counting period, the following will be displayed; M'D : ;ﬁ Gl = XX
Record WD as the wet density:

»  Press ESC

»  Press RECALL

»  Press W
The following will be Cisplaye ,E’,Eiﬁ“

Record the fi!'ai7.ng vi lues as appropriate:
e DC as the dduisity count.

e MC as the moisture count.

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

»  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
|' ~ T -Units-
) . . 1. pc
The following will be displayed: o ome
' 3
R 3. gfcm
»  Press 2
Metric Units
The following will be displayed briefly: Kg/m*
ENABLED
The display will return to <SETUP>
3 Count time
»  Press SETUZ
4 TIME: XX
1-15sec
» Press ! and the following is displayed: 2 -1 min
3 -4 min
»  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

51

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 display 2d:

Press 1

The following will be displayes:

Density Offset
®x kg/m?
1. Enable 2. Disable
3. Change Offset

To disable the materit. wet density bias, go to Step 5.1.
To enable the material wet density bias, go to Step 5.2.

To change 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: 22

Select: 1 - ASPHALT
2-S50IL

Press # to Select

Asphalt Mode
ENABLED

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

Density Offset
DISABLED
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

5.2 Enable material wet density bias

»  Press 1

The following will be displayed:

5.3 Change material wet density bias

»  Press

3 the following will be displayed:

Density Offset
EMABLED

Density Offset
¢ kgfm?
Select (/)
Input and =<ENTER=

Use the numbered keys to enter the required value to the nearest 1 kg™

(To convert from t/m3 to kg/ms3, multiply the material wet density bias b’ 1000},

ne fGowing will be displayed:

Maoisture Offset
1. 00 20 000
3. 0000 4 0D
5. New &. Disable

>
ENTER
»  Press START
The following will be displayed briefly:
The display will return to <READY>.
6 Material moisture bias
> Press OFFSET
[/
»  Press !
 I—
The following will be displayed:
6.1 Disable material moisture bias
»  Press 5

The following will be displayed:

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

-OFFSET--5Select:

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 Moisture %
X
Press <ENTER=>

Use the numbered keys to enter the average oven dry moisture conten. 0 the nearest 0.01%.

Press

the following will be displayed:

|- Ga. e Moisture %
0.00%

rress <ENTER=

Use the numbered keys to enter the average standard blgtLks \poiswuie content to the nearest

0.01%.

Press

To save the displayed va

Press YES

ue:

the following will be dic “ayer .

thanfallc winafwill be displayed:

b = 00
Do you want to save
this value for later use 7

Select Memory Cell
1. 2.
3. 4.
Fress # to Select

Press a numbered key (1, 2, 2 or )\ to select a memory location in which to save the value.

The following..ur be di played briefly:

If the value is not to be displayed:

Press NO

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 ND

7 Trench offset

»  Press OFFSET the followina('s aisplays d:
»  Press 3 he folywing is displayed:

To enable th' : trencheaffsct

»  Press |

The following is displayed:

To disable the trench offset:

»  Press 2

The following is displayed:
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Flace gauge on soil,

Lower rod and
Press any key

[
Save This Value for
Later Use 7

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

Trench Offset
M:0 D:O

1. Enable 2. Disahble

3. Change Ofiset

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
Place Gau aein
o trench on Std.
The following is displayed: Block in SAFE Pos.
Press =5START=
ENTER
»  Press START

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

»  Turn the power switch off if the nuclear gauge is not required for further 1 2.
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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:

EMTER e ){){mma
EMIER L PRI XXX Kk

»  Press START the following is displayed: g/m
Time: XX sec.

In the manual depth mode, the gauge will prompt for the source rod death. In automatic mode,
the gauge software reads the depth strip on the source rod to determine.: = depth.

WM = o

At the end of the counting period, the following will be kD M = XX

displayed:

A ——

Record WD as the wet density:

»  Press ESC

»  Press RECALL

»  Press *

. o DC = o
The following 2 %ve ainlaye .. MC = xx

Record the fonowing v/ lues as appropriate:
e DC as thic'uensity count.

e MC as the moisture count.

ESC

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

»  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

>

2

When <READY> is displayed:

>

Set-up

Press

Units

Press

Press

ON

SPECIAL

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

to access the Gauge Setup menu.

Scroll through the menu using the arrow keys.

Press

Press

and the following is display 2¢4

and the fol'Swii: yis(isplayed:

The display will return to they s5auge Setup menu.

Count time

Press

Press

]

TIME

and the following is displayed:

and the following is displayed:

The display will return to <READY>.
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1-  Set TimefDate

2- . int Set-Up

3-  Dep " Indicator
4-  Set F 2eper Level

UNITS im0
1-PCF

2 — kgim?

3 —glcm?

UNITS IN kg/m?®

COUNT TIME: XX
1-15sec
2 —1min
3 —4 min

-COUNT TIME-
60 sec
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

4 Asphalt mode

»  Press

»  Press

MODE 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:

V el I .asity Jfser.
Ly gim?
(1-.nable 2 - Disable

I ©  _hange Offset

- MODE —

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

Asphalt Mode Enabled

To disable ti' 2 matesial wiruensity bias:

»  Press

2 | and the following is displayed:

To enable the material wet density bias:

»  Press

and the following is displayed:
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TR 75T Select

1- Wet Density OFF
(5 Moisture OFF
I 3 — 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
000 kgfm?
Select (+/-)

»  Use the numbered keys to enter the required value to the nearest 1 kg/m3.

»  Press

The following will be displayed:

EMTER

The display will return to <READY>.

6 Material moisture bias

»  Press

»  Press

The followingdvill ve dis aye d:

To disable the moisture offset:

»  Press

OFFSET

and the followir._\is dig¥uyed:

De. =ity Offset

ENABLED

OFFSET Selaect:
1 —Wet Density OFF
2 — Moisture OFF
3 —Trench COFF

Woisture Offset.
K =0.00
1—-Enable 2 -Disable
3 — Change Offset

and the following is displayed:
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Moisture Offset
DISAELED
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

To enable the moisture offset:

Moisture Offset

1 o _
»  Press and the following is displayed: ENAELED
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:

w iUre Offset

Lo «lect Ko alue Cell:
»  Press 1 and the following is displayed: 1_ 00 2_0.00

-

3 -000 4-0.00

4

P Use the numbered keys to enter the required value to the heare$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: value!

Muoisture Ofiset
1 — Stored Offset
»  Press 3 anc the i !lowing is displayed: 2 — Gauge Derived
3 - Keypad Entry

Gauge Derived
> 2 S _ Moisture Offset
Press ’ and the following is displayed: 1 — Measure Maoisture

2 — Input True Moist

Flace Gauge Cn

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 NO

To enter the true moisture now:

Input True Moisture
00 %
»  Press 2 and the followiri_is disgayed:
< prty

ENTER When Done

7 Trench offset

1 OFFSET Select
QEaRcT | 1—Wet Density OFF

»  Press ans the following is displayed: 2 — Moisture OFF

- _ 3 —Trench OFF

Trench: TMO = xxx
3 o TDO = 30000 X0
and the following is displayed: 1—Enable 2 - Disahle

3 — Change Offset

»  Press

To disable the trench offset:

Trench Offset

> Ppress DISABLED

and the following is displayed:
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

To enable the trench offset:

> 1 o Trench Offset
Press and the following is displayed: ENABLED
To create a new trench offset:
Set Rod To STD Pos
3 o Press START For
»  Press and the following is displayed: 1 Minute STD Count
In Trench

Position the gauge inside the trench and:

»  Press START

The gauge will display the progress of the standard count@oere lor

After the standard count the gauge displays:

New Trench Difiset
TMO = 30
TOO = 3000 200K
‘Want To Ar ﬂt ? |

To enable the new trench offset:

»  Press YES

To create another trench ¢ ‘set.

»  Press N
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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 stripéan the source rod to
determine the source rod depth.

%o, N T A0 Yo

At the end of the counting period, the following will be I WD = o000 ka/m?
displayed: <
| WVOIDS = w0

Record the following values:

e %NMA as the percent Marshall to the neare £ 0.19 .

e WD as the wet density to the neare( t 07C \t/ms3.

e %VOIDS =100 x 1-WD/VOIDLE? S (whasfznabled).
(To convert from kg/m3 to t/m3, divid< uihdis yayed value by 1000.)

»  Press l
- Counts -

And the folld vinoa™.i" 2 displayed: e O

Record the following values as appropriate:
e DC 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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1 Set-up

OM
»  Press VES
2 Units
»  Press MENU
»  Press DOWN
»  Press 12

> After selecting the unit of measurement,¢! e gauaedeturns to the

menu screen.

.

»  Press ESC
3 Count time
»  Press TIME

Department of Transport and Main Roads

el

Operating Instruction N327: Test Parameters (Asphalt) CPN MC1 and MC3 Elite

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

the first screen will be:

the following is displayed:

(button 1, then 2)

aturis.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 for next
Select # ESC exit

12 “uto scroll
(2. 5.t units
IP{DO - W for next

[N
"

S.07 f, ESC exit

1. PCF

2. kgim?®

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
=rate= =time=

Cnt Time: #F min.
UP/DOWN TO CHANGE
YES to Accept

ESC to Exit

GALUGE READY
COUNT TIME: # min
Depth: 7+ Offset N
=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 S
»  Press PR and the following is displayed:
»  Press 2 for max dens.
»  Press YES

1. Proctor
2. Max. Dens

Select # ESC exit

O HEEE PCF
ko age value?
“ress ‘ES or NO
S5C to it

r _nter value for

Max Dens: #+# PCF
EMNTER to accept
ESC to Exit

Use the number buttons to change the value./Zi.ce yylfave entered the PR value, the gauge

will return to ready screen.
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Operating Instruction N328: Measurement (Asphalt) CPN MC1 and MC3 Elite

1 Set-up

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

When the ready screen is displayed:

Depth: >3 mm

> START

Press and the following is displayed:

ENTER Time: XX sec

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

M Count: #5#

D Count; &5

> MCR ### DCR: #3#
Press UP/DCAWR

WD #8 kg/m?
aNIA: H

> %VOIDS: #
Press UP/DOWN

Moist: #2## kgim? )
> DD: #E kg/m3

% Mois: ## %PT_ #..
Press UR/DOW.®

Record the following €alues:
o WD/ s the et Giwity to the nearest 0.001 t/ms.
e D Cou..wasthe density count.
(To convert from~5.n3 to t/m3, divide the displayed value by 1000.)

oM
»  Press VES 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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