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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 referralo%
nuclear gauges.
2 Content Q
The manual contains four sections as follows: .
a) Section 1 Introduction %
b) Section 2 Calibration K

c) Section 3 Test methods, and

d) Section 4 Operating instructions.

3 Definitions (bQ
3.1 Standard definitions

The standard definitions listed in Table 3.1 sg oply to the Nuclear Gauge Testing Manual.

Table 3.1 — Standard definitions

Term Definition
Plant-mixed Inv. v@taﬂonary pug mill mixing of a stabilisation agent with an
stabilisation granular material sourced from a quarry or reclaimed construction
nd olition waste (usually concrete). The quality of unbound granular

ement material used in plant mixing must conform to an unbound
avement specification.

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

increments of approximately equal quantities from a lot, and thoroughly

mixing to provide a single uniform sample and then dividing the sample into

a suitable quantity for examination and/or testing.

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

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

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

a) Austroads Glossary of Terms

b) MRTSO01 - Introduction to Technical Specifications

c¢) MRTS04 — General Earthworks

d) MRTSO05 - Unbound Pavements

e) MRTS06 — Reinforced Soil Structures

f)  MRTSO7A — Insitu Stabilised Subgrades using Quicklime or Hydrated Li \
g) MRTSO07B - Insitu Stabilised Pavements using Cement or Cementiti le

h) MRTS07C - Insitu Stabilised Pavements using Foamed Bitume

*
i) MRTSO09 - Plant-Mixed Foamed Bitumen Stabilised Pave

k) MRTS10 - Plant-Mixed Lightly Bound Pavements
) MRTS30 - Asphalt Pavements

i) MRTSO08 - Plant-Mixed Heavily Bound (Cemented) Pavemenx
S

3.3 Standard abbreviations

The standard abbreviations listed in Table 3.3 sh@the Materials Testing Manual.

Table 3.3 — Standard abbreviations

Abbreviation Definition

BS Backscatter
CPN Campbell Pfici

MRTS Maini@ chnical Specification
3.4  Abbreviations i@publicaﬂons

Further relevant abb@ons are contained in the Austroads Glossary of Terms.

4 Refe Qdocuments
4.1 ian Standards
Table 4.2 ligh's the Australian Standards including Austroads Test Methods referenced in the Materials

Testing Manual.

Table 4.1 — Referenced Australian Standards

Reference Title
AS 1012.14 Methods of testing concrete, Method 14: Method for securing and testing
cores from hardened concrete for compressive strength and mass per unit
volume
AS 1289.2.1.1 Methods of testing soils for engineering purposes, Method 2.1.1: Soil
moisture content tests — Determination of the moisture content of a soil —
Oven drying method (standard method)
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Reference Title

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

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

AS 1289.2.1.5 Methods of testing soils for engineering purposes, Method 2.1.5: Soil
moisture content tests — Determination of the moisture content of a soil —
Infrared lights method (subsidiary method)

AS 1289.2.1.6 Methods of testing soils for engineering purposes, Method 2.1.6: Sk

moisture content tests — Determination of the moisture content of a
Hotplate drying method

AS 1289.2.3.1 Methods of testing soils for engineering purposes, Method :
moisture content tests — Establishment of correlation — Syl agy method
and the standard method

AS 1289.5.8.4 Methods of testing soils for engineering purpose: ethoy5.8.4: Soil
compaction and density tests — Nuclear surface ure-density gauges —
Calibration using standard blocks IK

AS 2891.1.2 Methods of sampling and testing asphalt, ! d"1.2: Sampling — Coring
method

AS/NZS 2891.9.2 Methods of sampling and testing asph Method 9.2: Determination of bulk

density of compacted asphalt satuvation method

AS/NZS 2891.14.3 | Methods of sampling and i halt, Method 14.3: Field density tests —
Calibration of nuclear thin®la§yefdensity gauge using standard blocks

AS/NZS 2891.14.4 | Methods of sampling 2gd tesm asphalt, Method 14.4: Field density tests —
Calibration of nuclegf suiiace moisture-density gauge — Backscatter mode

5 Principles of measure
51 Nuclear gauge compo,

The essential components @) ar gauge comprise a source of gamma radiation for density
measurement, a source €l n n radiation for moisture content measurement, detectors of gamma
radiation and slow n nW%adiation as appropriate, and electronics to convert the detected radiation
into measures of moisture content.

urement

most materials. In the transmission of gamma rays between a source and detector, a proportion of
these rays will be absorbed and scattered in accordance with the density of the material between the
source and detector. As the density of this material increases, the number of gamma rays absorbed
and scattered increases and the number reaching the detector decreases.
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A relationship then exists between the detected gamma radiation and the density of the material. This
relationship is commonly expressed in the following form:

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

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

measurement of density. The quantity of radioactive material used in the gamma sour usually
either 0.296 or 0.37 GBg. Q

5.3 Moisture content measurement

Nuclear surface moisture-density gauges utilise the emission and detectiog of neftron radiation for the
measurement of the moisture content of a material. Neutrons are emittegi$§ material and collisions
occur between these neutrons and the nuclei of atoms within the ma . Thiese collisions will

successively reduce the energy of these neutrons until they are s|é ufficiently to allow them to be
detected by a 'slow neutron' detector.

An isotope of cesium (Cs - 137) is used as the source of gamma radiation in nuclear gcebf he
i

The most effective collision by far in producing slow n ns isghat between a neutron and a nuclei of
about the same mass (that is, hydrogen). The numbe W neutrons produced in a material is then
proportional to the number of hydrogen atoms in fhe I. For most soil type materials where
hydrogen is present only in the form of waterg the nu r of slow neutrons detected is directly
proportional to the moisture content of the ial.

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

MCR =F(W)+E
where MCR %@oisture count ratio
W moisture content of the material

@ = calibration constants for the nuclear gauge
The electroni gauges referenced in this manual use this equation to display moisture content
direct! ivel value of count ratio.

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

5.4 Density measurement modes

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

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

The backscatter method commonly utilises one measurement position (for example, BS in Troxler,
Humboldt and Instrotek gauges) or two measurement positions (for example, BS and AC in CPN
gauges). It involves placing the source and detector on the same side of the material to be measured
(that is, on the surface). The gamma radiation emitted from the source must then be scattered back
towards the detector if it is to be detected. This method is performed rapidly and is truly non-
destructive. However, it has restricted measurement depth and its measurements are biased toward
the surface of the material with about 80 to 90 percent of its measurement coming from the top 50 mm
of material for the BS measurement position. Hence, it does not provide a true measure of m
average density of the material. The backscatter method is also very sensitive to surf ughigss
and is less precise than the direct transmission method.

Due to its sensitivity to surface roughness and inferior accuracy and precision, 3 catter method
has been excluded from this manual as an option for the density measurement ofisoll'type materials.
However, it has been retained as the preferred option for the density meaguremelfof asphalt and

. . *
concrete where problems associated with surface roughness and meas nt depth are reduced,
and where its rapid and non-destructive nature compensate for its infelor uracy and precision.

The nuclear thin-layer density gauge uses two backscatter geome @ D provide independent

measures of material density. Mathematical computation of r rom 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 maxi ize not greater than 40 mm and a nominal

layer thickness between 25 and 100 mm. This is lear gauge method allowed for the
density measurement of compacted asphalt having a layer thickness between 25 and 50 mm.

For nuclear thin-layer density gauges a relati ip has been developed to combine numerically the
independent measures of material densi late the overlay density. This relationship is
commonly expressed in the followinGhforRg.

— Kap-Kip,

Q@ "k,

where Py K density of the overlay material

system 1 density of the material

system 2 density of the material

Y.

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

K, K,

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

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

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

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

6 Calibration

6.1 Standard blocks calibration

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

3

e Nuclear surface moisture-density gauge (direct transmission)

AS
¢ Nuclear thin-layer density gauge §89
*

¢ Nuclear surface moisture-density gauge (backscatter) 891.14.4.

The standard blocks calibration determined for a nuclear gauge wil
type of standard blocks set chosen and the number, uniformifyzand position of the standard blocks
within the set. While standard blocks calibration methods allo &of any one of two types of
block sets, it places few conditions on the blocks sele for efch set and makes no attempt to align
the calibrations obtained from different block sets.

according to the particular

It is accepted that standard blocks calibration of rchOg uges will not be undertaken by each user
and will be restricted to those organisations @ad lab ries having the appropriate facilities.
However, the user is required to arrange for ard blocks calibration and undertake calibration
checks in accordance with the procedur e frames specified in this manual.

6.2 Calibration adjustment — ias

It is recognised that the density ture content results obtained from traditional tests (for
example, sand replacemen sity) will differ from those results obtained from a nuclear gauge
calibrated against stand s. The cause of this difference is due to a combination of factors
relating to calibration acy, precision), testing (test precision, commonality of tested material),
material condition (S§#ack roughness, density / moisture gradients, homogeneity) and material type
(chemical compg % he contribution of each of these factors is not easily determined and will vary

from job to Q

This giffe raditional test result - nuclear gauge test result) can be either positive or negative but
tends to begiositive for most materials (that is, nuclear gauge test tends to provide lower density
results than those obtained using traditional tests). For many materials, this difference is small and
can be ignored. However, for some materials it is substantial, and adjustment of the standard blocks
calibration may be necessary.
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The approach adopted within this manual in relation to adjustment of the standard blocks calibration is
as follows:

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

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

e For density measurement of asphalt, calibration adjustment is always made via a erial bias
for asphalt density as determined from comparative nuclear gauge and core s I

compacted density results.
material
nawedre sample

density results.
The procedure adopted for calibration adjustment involves determining‘\ue which, when applied
to the nuclear gauge result, most closely approximates the traditiona result in the average case.
The basic assumption behind this procedure is that the real differe @ etween the nuclear gauge and
traditional test results is constant over the property range an S\Qgle adjustment only needs to
be applied.

e For density measurement of concrete, calibration adjustment is always
bias for concrete density as determined from comparative nuclear gafige

The calibration adjustment procedure also includes checks to ensure that the limited data used
in adjustment of the standard blocks calibration igin erfeous viz.

e The nuclear gauge test results are vaiidate plotting the count ratio and test data from the
nuclear gauge to ensure all data poi on the plot. For thin-layer gauges the test results
are validated by plotting the co nd test data for both density systems of the nuclear
gauge to ensure all data poi IJ@the plot.

e The traditional test resu, n determining the calibration adjustment are checked by
determining their scattegdirgund the adjusted standard blocks calibration in terms of an
estimate of the s error. Analysis of such data reveals that the standard error should not
be greater than G{55"m3 for soil wet density, 0.025 t/ms3 for asphalt density, 0.035 t/m3 for
concrete de nd 0.012 t/m3 for soil moisture content.

e The cali adjustment for a material type or condition is checked regularly by obtaining
addijtiongl @alibration data and using these data to upgrade and confirm the adjustment.
ini requirements are included for the frequency of such checks.

7 t methods and operating instructions

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

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

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

For the testing of asphalts and concrete, results are obtained from two orientationg ear
gauge at each test site to determine site density. The use of two orientations a ides a larger
testing area with little increase in overall testing time. It also allows a check togbe herfdimed on the
results obtained from the nuclear gauge. Based on an analysis of data fr ¢ yvo orientations, the

difference in density results between the two orientations at 180° shoula more than 0.075 t/m3.
The use of two orientations then provides an improved estimate of theSverage density of the site.

performance.

8 Safety

Nuclear gauges contain radioactive b@s which continuously emit gamma and neutron
radiation. Although the quantity of r e material is small, it is important that the use of nuclear
gauges is in accordance with t pproved Radiation Safety and Protection Plan.

9 Approved gau

The nuclear gauges d for use on Queensland Department of Transport and Main Roads
projects are show ir@e 9.

Table 9 - Ap auges

Campbell Pacific Humboldt InstroTek
Nuclear
450 MC3 Elite HS-5001SD Xplorer 3500

3440P MC1 Elite 5001EZ
3430P MC3 5001C
3440 5001P
3430

4640B
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1 Standard blocks calibration

1.1 General

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

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

¢ Nuclear thin-layer density gauge AS 2891.14.3
e Nuclear surface moisture-density gauge (backscatter) AS 2891.14.4
Additional standard blocks calibrations of the nuclear gauge shall be undertaken at le %ery

two years and following any major repair or component replacement.

1.2 Density system consistency check Q

Density system consistency checks shall be performed at least monthly to corifirn the density
standard blocks calibration for each calibrated source rod position. Such cks &ie performed on a
density standard block as described in the relevant Australian Standar condary block of
naturally occurring stone.

A secondary block shall conform with the following:

¢ minimum dimensions of length 500 mm, width 290 mntand depth not less than 200 mm and
at least 50 mm deeper than the greatest dep ich'the check will be conducted

e placed in a fixed location, which is at leaqi 1l
clear of other nuclear gauges or radiation sourge
density measurement of the block

any vertical projection and sufficiently
s so as to have no effect on nuclear gauge

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

o for direct transmission ent, the block contains an access hole of diameter 30 mm
maximum drilled nor e top surface of the block. The access hole is located to ensure
the nuclear gaug %s confined fully within the top surface of the block during both direct
transmission an%

catter measurement.
Measurement positi marked on the block for direct transmission and backscatter measurement
(where required @ asure that all measurements for a nuclear gauge will be made on exactly the

same posit 2 block.
1.2.1 gl Theasurement
An initiai"®€nsity measurement of the standard density / secondary block for a nuclear gauge is made

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

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

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

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

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

(p;)-

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

1.2.2 Subsequent measurement

For each calibrated source rod position, further density measurements of the block using t clear
gauge are made prior to use in the field, at intervals not exceeding one month or if it i%ﬁe that

the gauge is malfunctioning. The procedure shall be as follows:
a) Determine a standard count and perform a Standard Count Check a [ Clause 5.1 of
Test Method NO1, NO4 or NO6 as appropriate (refer to Section 3 of thi al).

b) Perform a Gauge Function Check — Statistical Performance as dgtailed in Clause 5.2 of Test
Method NO1, NO4 or NO6 as appropriate (refer to Section 3 of4Qis ual).

c) Position the nuclear gauge within the appropriate marked n on the block.
d) Move the source rod to the calibrated position to be ¢ d take at least four 1-minute
density readings, or equivalent combination, i cordagce with the appropriate Operating

Instruction detailed in Section 4 of this manu

e) Record the mean density as the current eYlensity of the block for the calibrated position

(pc)-

f) Repeat steps (d) and (e) for ea%;émammg calibrated source rod positions (Note: For a

nuclear thin-layer density g elicheck is performed for test thicknesses of 25 (25.4) mm,
50 mm, 75 mm and 100 m

1.2.3 Gauge acceptance

difference between pi no greater than 0.020 t/m3 for direct transmission measurements and
0.050 t/ms3 for backs easurements. Otherwise, withdraw the gauge from service for the
calibrated positi e reason for the fault is determined and the fault rectified. Depending on the
type of repair en, the gauge may require standard blocks recalibration.

Accept the density stand@s calibration for a particular source rod position provided that the
C

124

If a gaugefrelocated to an area remote from the standard density / secondary block, and a different
block will be used for this check, the value(s) of p, for this block shall be determined as follows:

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

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

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

¢) Provided that this check allows acceptance of the density standard blocks calibration for the
gauge, perform an initial density measurement (p,,) on the new block as detailed in steps (a)
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Section 2: Calibration

to (f) of Clause 1.2.1, prior to its use in the field and within one month of its arrival at the new
location (Note: for a nuclear thin-layer density gauge, the check is performed for test
thicknesses of 25 (25.4) mm, 50 mm, 75 mm and 100 mm).

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

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

1.2.5 Relocated gauge acceptance

Accept the density standard blocks calibration for a particular source rod position provided that the
difference between p,, and p, is no greater than 0.020-(p, -p, ) t/m? for direct trans;mission\a
thegauge

measurements and 0.050-(p, - p, ) t/m? for backscatter measurements. Otherwise, withg

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 cgntent.
r&\

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

materials used in pavements (for example, unbound materials such as quarry mate '%ural
gravels, insitu stabilised materials or plant-mixed stabilised materials) and for all ‘% aifiised
materials. For nuclear gauge moisture content measurement, an adjustment i d&tgithe standard

blocks moisture content as determined from comparative nuclear gauge and ove ing moisture
content results.

.
Where it is not practical to use a nuclear gauge to measure insitu moi& ntent, the standard oven
drying method or a subsidiary method can be used. The use of a iaty method is conditional on a

correlation established with the oven drying method in accor est Method AS 1289.2.3.1.
3 Apparatus
The following apparatus is required: Q

3.1 Nuclear gauge of an approved mak
Nuclear Gauge Testing Manual and

ndgb as listed in Section 1, sub-section 6 of the

ble of the following:
a) direct transmission measur, 25 mm increments from 50 mm to 300 mm

b) uncertainty of the predi sity at the depth used for the test not exceeding 0.06 t/m3,

and

C) uncertainty of @ted water content not exceeding 0.07 t/m3.
3.2 Reference block&

nuclear gau

3.3 Drill, a rg @ ammer drill or a drill rod and hammer capable of forming a hole at least 16 mm

plied by the manufacturer with the nuclear gauge and traceable to the

in dianigte
3.4 i te, a flat metal template at least the same size as the base of the nuclear gauge, with
in one end for the drill rod.

35 Fines, dry fine sand or dry native fines passing a 0.600 mm test sieve.

4 Calibration and biasing
4.1 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

4.2.2

4.3
43.1

4.3.2

51
511

51.2

5.1.3

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 accormvi Test

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

b) if the moisture bias has not been used with the nuclear gauwtw nths or more.

.
aI source (and, if

d in Test Method NO3
e following apply:

Material wet density bias

Determine a wet density bias for the particular nuclear gauga
applicable, material type and subtype) and test depth_as .@

(Note 11.2). This bias is to be re-determined whenev

a) there is a change in the source rock or th rce G§ any fine component.
In addition to the requirements of Step 4.3 m
Test Method NO3 as follows: %
a) whenever any assigned MDD is etermined as detailed in Materials Testing Manual

Test Method Q144A Section
b) following the compactio 10,000 tonnes of material, or

c) if the wet density bi t been used with the nuclear gauge for two months or more.

he wet density bias in accordance with

Operational ch

To ensure th uc;ear gauge is operating normally, checks are to be undertaken routinely
or following iffas follows:

Stan nt check (frequency: each day of use)

eJthe huclear gauge and reference block from the store and place the reference block
designated test location (Note 11.4).

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

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

¢) 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.
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Test Method NO1: Compacted density of soil and crushed rock

514

515

5.1.6

5.2
5.2.1

522

523
5.2.4

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

— . [SC
L=SC-2,[—
PS
= /s_c
U=SC+ 2,|—
PS
where S_C = average density standard count (DS) or average moisture standard
count (MS)
L = lower limit for density ( Lp) or moisture ( LW) \
U =

limit for density ( U p ) Or moisture ( UW )

PS = nuclear gauge prescale factor (Refer to Tabl
If the recorded standard count values lie within the range |-p to Y, mity and LW to
.
UW for moisture, the density or moisture standard count is ac(k nd the nuclear gauge

may be used for testing.

If the recorded standard count value lies outside the o U o for density or LW to
UW for moisture, repeat Steps 5.1.2 to 5.1.5 ither Standard count is again outside the
appropriate range, remove the nuclear g ervice and have it repaired by a licensed
service agent (Notes 11.6 and 11.7).

Gauge function check — statistical formance (frequency: monthly)

Remove the nuclear gauge and
on the designated test locati

block from the store and place the reference block
11.4).

Take at least 16 density, ture counts in accordance with the appropriate statistical

count operating instruc tailed in Section 4: Operating Instructions: Operational Checks of

the Nuclear Gau g Manual and ensure the following:

a) the nucl %e is correctly located on the reference block

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

c) ﬁ nd moisture count values are recorded (Notes 11.5 and 11.8).
t

he mean and standard deviation of the density counts and moisture counts.

%Ia’te the density ratio and moisture ratio using the following formula and record the values

in the nuclear gauge logbook:

where r = . . . .
density ratio (fp) or moisture ratio ([}, )
s = standard deviation of the density or moisture counts
C mean density count (Cp) or mean moisture count ( Cw )
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525

5.2.6

53

6.1
6.1.1

6.1.2

6.2

7.1

7.2

7.3

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 limits given in Table 2,
repeat Steps 5.2.2 to 5.2.5. If either ratio is again outside the limits, remove the nuclear gauge
from service and have it repaired by a licensed service agent.

Density system consistency check (frequency: monthly)

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

Configuration \

On each day of use, configure the nuclear gauge before testing any material dertakring a
standard count and setting or checking test parameters for the particular ial , if
applicable, material type and subtype) as follows: ’-6

Standard count

Remove the nuclear gauge and reference block from the transfo se and place the
reference block on the surface of the particular material (and, i Nc ble, material type and
subtype) under test (Note 11.9).

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

a) the nuclear gauge is correctly locatefl o erence block

b) the source rod handle is correctiy locat the shielded position, and

¢) density and moisture standard alues are recorded with the test data and, where
the functionality exists, gto the nuclear gauge microprocessor.

Test parameters

Check or set user defin st parameters in accordance with the appropriate test
parameters operatifg_i ction detailed in Section 4: Operating Instructions: Testing — Soils

of the Nuclear g sting Manual (Note 11.10).

Test sit @on and preparation

Deter:’ t locations and prepare each test site as follows:

(S om Stratified Sampling: Selection of Location — Available Area (unless otherwise
pedffied) as detailed in Materials Testing Manual Test Method Q050 to determine each test
ation.

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.

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.
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7.4

7.5

7.6

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

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 not stipulated in the
appropriate specification, select a depth in keeping with the following criteria:

a) the measurement depth for pavement layers is 15 mm to 39 mm less than the nominal
layer thickness up to the maximum direct transmission measurement depth of 300 mm
(Note 11.12), or

b) the measurement depth for other stabilised layers is 0 mm to 24 mm less than the
nominal depth of the layer up to the maximum direct transmission measurement depth of
300 mm.

Remove the guideplate and repair the prepared test area using some additional sari or fines
if required

Use the guideplate to mark the test area to allow the placement of the nuc %ver the
test site and to align the source rod to the hole (Note 11.13).

Testing (L

Testing shall be performed as follows: \
Place the nuclear gauge on the marked test site, lower to s & into the formed hole and

move the source rod to the required measurement dgoth.

Ease the source rod against the hole wall by moving t uclear gauge in the direction of the

several degrees left or right if required (Note 11§14). Maintain contact between the source rod
and the formed hole.

source rod handle.
Confirm the firm seating of the nuclear g% test area by rotating the nuclear gauge

Take a 1-minute count in accord the appropriate measurement operating instruction
detailed in Section 4: Opera tictions: Testing — Soils of the Nuclear Gauge Testing
Manual. Record relevant d nd moisture test data while meeting the requirements of
Table 3.

Rotate the nuclear rough 90° ensuring that the test site is not disturbed. Repeat
Steps 8.2 to 8.4¢nd move the source rod to the shielded position (Note 11.11).

Compare th%ensity values from the two orientations. If the difference exceeds 0.075 t/m3,

examin er prepare the test site as necessary and repeat Steps 8.1 to 8.5.
If t sity difference again exceeds 0.075 t/m3, abandon the test site and select a new
Site,l diately adjacent.

re 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.

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 1289.2.1.2, AS 1289.2.1.4, AS 1289.2.1.5 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.
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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 dry density values
obtained at the 0° and 90° orientations.

9.1.2 Where any relevant biases have not been applied via the nuclear gauge microprocessor,
adjust the average nuclear gauge dry density calculated in Step 9.1.1 by applying these
biases as follows:

Py :T)Gd + Bp -By

where P = compacted dry density (t/m3) (L
d
B average nuclear gauge dry density (t/m3) (LQ
Gd
B = material wet density bias (t/m3) .\

B = material moisture bias (t/m?3) K
w

9.1.3 Determine the insitu moisture content for the test site aging the measured moisture

content values obtained at the 0° and 90° ori ions.
9.1.4 Where a moisture bias has not been app nuclear gauge microprocessor, adjust the

i I
average standard blocks moisture conten%lated in Step 9.1.3 by applying this bias as

follows:
¢+ B,,)100
@ Py

where  w Q moisture content (%)
6 erage standard blocks moisture content (t/m3)

G

= material moisture bias (t/m?3)

compacted dry density (t/m?3)

Q®/‘

9.2 anuge density and standard oven drying or subsidiary moisture measurement

9.2.1 ermine the insitu wet density for the test site by averaging the wet density values obtained
at the 0° and 90° orientations.
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Test Method NO1: Compacted density of soil and crushed rock

9.2.2 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 = pG + Bp
where P = insitu wet density (t/m3)
p = average standard blocks wet density (t/m?3)
G
B = material wet density bias (t/m3)

p

9.2.3 Determine the insitu moisture content for the test site as follows: \
W
We _PW (1/
100 +w
where W insitu moisture content (t/m3) (L
insitu wet density (t/m?) 0\
insitu oven dry or subsidiary moist@
9.2.4 Determine the compacted dry density for the test site as f

P

w nt (%)

pg=p-W

where p compacted dry dem3)
d

insitu wet density (t/rh3)

P

w

10 Reporting @

The following shall be reported:

a) compacted dry ;: r insitu wet density to the nearest 0.01 t/m3

insitu moi content (t/m3)

nt to the nearest 0.1% and the test method used

b) insitu moistyfe
c) date te th tested, lot number, test site number, and chainage and offset

d) so @ d description of the material together with the layer type and layer depth

&t number for the wet density bias and moisture bias, and
he number of this test method, that is NO1.

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

11.2  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.

11.3  Alocation 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.
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11.4

115

11.6

11.7

11.8

11.9

11.10

11.11

11.12

11.13

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 5.1.1t0 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 sub-section 5.2. If verified that the gauge is not operating norn&

remove the nuclear gauge from service and have it repaired by a licensed serficegagent.
Where an accepted form of statistical analysis is performed by the microp o
necessary to record individual count values. Only record the density

and omit Steps 5.2.3 and 5.2.4.

When using the nuclear gauge within 2 m of a large object or in*a t

ch, take a separate
standard count at each test site. (\

The scope of user definable test parameters is dependen make and model of nuclear
gauge. Such parameters include:

a) counting time, units and measurement m
b) maximum dry density
c) material density bias, and ,

d) material moisture bias.

is not
ratio values

The test area is formed by two c@opmg rectangles at right angles to each other, with each
rectangle being at least the e guideplate and the hole being common within the
overlapping area as sho

90° 1
@
@& —Roller direction—

hene thie uriderlying layer consists of the same material type and subtype as that in the layer
test, select the measurement depth that is closest to the nominal layer thickness. Under
e 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.

If unable to obtain firm seating of the nuclear gauge, prepare a new test site immediately
adjacent to the original site.
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Table 1 — Nuclear gauge prescale factors

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

N\

Nuclear gauge make/model Lower limit U li
CPN/except Elite series 0.75
CPN/Elite series 0.25 .45
Troxler/except Model 3450 0.17 ¢ 0.33
Troxler/Model 3450 0.225 0.465
Humboldt/All 0.60 1.40
InstroTek/Xplorer series 0.18 0.35
Table 3 — Minimum test data
Routine thst Material bias or bias check
Nucl Nuclear gauge Density Moisture
Measurement g density and
e nd oven dry/
re subsidiary
moisture
density standard count v v v
o~
moisture standard cou v v v
wet density (t/m3) @: v v v
dry density (t/ v V' v'x v'x
moisture c@nt 3) v# v
ent (%) v
density v v v
moisture count v v
relative compaction v'A

* 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.
~ This value is only valid when all relevant biases have been applied by the microprocessor.
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Test Method NO2: 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 nucleargauge and
oven drying tests for a particular nuclear gauge and material. Differences in the moistur CCN
values obtained by the nuclear gauge and oven drying tests are due to differences in the Materia
sampled by both tests, the effect of moisture gradients, the presence of any boun r uclear
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 existi isture bias and
for providing ongoing adjustment of the bias to reflect subtle changes irw rial Composition.

This method makes no provision for concurrent determination of wet d&&e las, and where both
moisture content bias and wet density bias are required, reference @ thod NO3.

3 Procedure

The procedure shall be as follows: Q

3.1 Select at least six test sites within the lot {in ideration using Random Stratified
Sampling: Selection of Location — Available Arga (unless otherwise specified) as detailed in
Materials Testing Manual Test Meth 050 (Note 7.1). For stabilised materials, work to
determine the wet density must ted to a stage where the wet density has been
determined within 24 hours §fte nd of the work shift where stabilisation works were
completed for the correspo . Number each test site and any bias check test site
consecutively in chrono)egi der.

3.2 At each test site, u he following:

3.2.1 Measure the nu%< uge moisture content, and dry density and wet density as detailed in

cept that no material moisture bias and material wet density bias are
ture content and wet density values obtained are referred to as the standard
re content and standard blocks wet density. Record the measured moisture

a isture content, dry density and wet density values for both the 0° and 90°
ations.
3.2.2 ain a moisture content sample as detailed in Materials Testing Manual Test Method QO61.

(Y
NI

A: probe access hole location (small circle)

o

B: oven dry moisture content test location (large circle)
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Test Method NO2: Material bias — soil moisture content

3.2.3 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.

4 Calculations
Calculations shall be as follows:

4.1 Field test data

4.1.1 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 K

orientations.
4.1.2 Calculate the oven dry moisture content for each site as follows: (L
e s Q
100 + w,
0%

where W/ = oven dry moisture content (t/ms3)
Pe = standard blocks wet density (t/
— H Ay
w, = oven dry moisture content ‘7@

4.2 Data validation

4.2.1 Calculate the moisture count ratio for ea o four significant figures as follows:

w

“sc,

where CR = @ount ratio
C, @3 ure count

moisture standard count

8

@zlocks moisture content against the corresponding moisture count ratio
from all test sites (Note 7.2).

4.2.2 Plotthe sta
4.2.3 @. pwir does not lie on the linear plot, reject the standard blocks and oven dry moisture
this test site.

4.3 a acceptance

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

4.3.2 Calculate the moisture standard error as follows:

> (W, - Wy W+ W )
n-2

SE,, =

where SE,, = moisture standard error (t/m3)
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Test Method NO2: Material bias — soil moisture content

oven dry moisture content at each test site (t/m?3)

standard blocks moisture content at each test site (t/m3)

average oven dry moisture content for the test sites (t/m3)
average standard blocks moisture content for the test sites (t/m3)

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 following: \
a) For each moisture data pair (oven dry and standard blocks), calculate styre error
as follows:

E,= ‘(WO-WG)- (W - We)

Q

where E, = moisture error (t/m3)
W, = oven dry moisture content at eQ&ite (t/m?3)
W, = standard blocks moisture ¢ ach test site (t/ms3)
V_Vo = average oven dry % e content for the test sites (t/m?3)
V_VG = average stand%cks moisture content for the test sites (t/m3)
b) Eliminate the moisture content sair (oven dry and standard blocks), with the largest

moisture error.

nalyse the data ba Ing Steps 4.3.1 to 4.3.4, except that:

If data from t
complete

¢) Re-a
i

If the e&
X

more test sites are eliminated, reject all test data and repeat the
e.

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

test data are again rejected, it is not appropriate to calculate a single wet

sity bias for the material.
4.4 n

ation of moisture bias

sture bias may be calculated directly in t/m?3 or expressed as a K value. Choose the form of
moisture bias which is applicable to the particular nuclear gauge used.

4.4.1 Moisture bias (t/m?)

Calculate the moisture bias as follows:

where

Bw

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

average oven dry moisture content for all accepted test sites (t/m?3)
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V_VG = average standard blocks moisture content for all accepted test sites
(t/m3)

4.4.2 Moisture bias (K value)

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

External calculation
Calculate the moisture bias as a K value using the appropriate method as f0||OWS'
for a Humboldt nuclear gauge, calculate and record to the nearest 0.01;
) = Wo=We
Ps —Wo
or for a Troxler nuclear gauge, calculate and record to the nearest w

(v_vo- We )1000

K= —=
Ps- Wo
where K = Kvalue
V_Vo = average oven dry moisture §gntent for all accepted test sites (t/m?3)
V_VG = average standar %’noisture content for all accepted test sites
(tm3)
I_DG = average sgandar cks wet density for all accepted test sites (t/m?3)

Internal calculation
i)  Calculate the average @ﬁoisture content as follows:

@ 100Wo
% Wo= Ps- Woe
where K average oven dry moisture content for all accepted test sites (%)

average oven dry moisture content for all accepted test sites (t/m?3)

average standard blocks moisture content for all accepted test sites
(tm3)

Pe = average standard blocks wet density for all accepted test sites (t/m3)

¢

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

100We
6T oo
Pe- We
where W = average standard blocks moisture content for all accepted test sites
(%)
V_VG = average standard blocks moisture content for all accepted test sites
(t/m3)
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51

5.2

5.3

54

5.5

7.2

7.3

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

Bias check
Bias checks shall be performed as follows:

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

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

Add the new moisture data pairs to the previously accepted data while removilig thiree existing
and consecutive moisture data pairs commencing at the lowest test site n%( e 7.3).

Analyse the revised moisture data for acceptance as detailed in Subsictipn 2»@7 except that no
more than one of the new moisture data points may be eIiminatex

*
Calculate an amended moisture bias for the accepted data as@ in Subsection 4.4.

Reporting

The following shall be reported:

a) moisture bias using one of the following ntio

— tothe nearest 0.01 t/m3 Q

— aKvalue to the nearest 0.01 uni forgbboldt nuclear gauge

— aKvalue to the nearest whole for a Troxler or Instrotek nuclear gauge, or

— Kyvalue inputs, viz. ave e@ dry moisture content to the nearest 0.1% and average
standard blocks moistu t to the nearest 0.1%.

b) source and descri e material, together with the layer type and layer depth

the bias (inCidirfg"any eliminated data), together with the date tested, depth tested, lot

c) a tabulation@ng the standard blocks and oven dry moisture data used to determine
number, e number, and chainage and offset

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

n &
e Qumber of this test method, that is NO2.

otes on method

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

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

When there are only six existing data points, remove only two so that seven data points are
available for analysis.
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Test Method NO3: 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 gnd sand
replacement tests for a particular nuclear gauge, material and test depth. Differences in e&
density values obtained by the nuclear gauge and sand replacement tests are due to ¢iffefences in the
material sampled by both tests, the effect of chemical composition and test site chfiragteristi€s (for
example, density and moisture gradients, surface condition, particle size, ho n nuclear

gauge results and inadequacies in the sand replacement test for some mater

Included in the method is a procedure for monitoring the applicability onXistin wet density bias
and for providing ongoing adjustment of the bias to reflect subtle chani aterial composition.

This method also caters for concurrent determination of a moistur detailed in Test

Method NO2.

3 Procedure
The procedure shall be as follows: Q

3.1 Select at least six test sites within thg lot un onsideration using Random Stratified
Sampling: Selection of Location - Ay, le Area (unless otherwise specified) in accordance
with Materials Testing Manual T d Q050 (Note 7.1). For stabilised materials, work to
determine the wet density t g’ c@mpleted to a stage where the wet density has been
determined within 24 hours the end of the work shift where stabilisation works were
completed for the corre lot. Number each test site and any bias check test site
consecutively in chr igal order.

3.2 At each test sitegflin ke the following:

3.2.1 Measure the@ gauge wet density as detailed in Test Method NO1, ensuring that any
relevant t and gauge biases are applied but that no material wet density bias is
appli et density is referred to as the standard blocks wet density. Record the

% sity counts, dry density and wet density values for both the 0° and 90°
ations.

ere 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.

£ A: probe access hole location (small circle)

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

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

AO
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Test Method NO3: Material bias — soil wet density

3.2.3

4.1

4.2
421

4.2.2

423

4.3
43.1

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 Q(L
Calculations shall be as follows:

Field test data ‘\S
Determine the density count and standard blocks wet density & ite by averaging the
corresponding measurements for the 0° and 90° orientatio

Data validation

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

CR£=
where CRp = density c atio
- o

SC = standard count

Plot the standart@wet density against the corresponding density count ratio using the

data from all testSites (Note 7.2).
If any dal @oes not lie on the linear plot, reject the standard blocks and sand

replac et density data for this test site.
ép nce

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

SE = Z(ps' Pe- I;s_'— l;e)z
P n-2

where SEp = wet density standard error (t/m?3)
Ps = sand replacement wet density at each test site (t/m3)
Pe = standard blocks wet density at each test site (t/ms3)
55 = average sand replacement wet density for all test sites (t{m?3)
56 = average standard blocks wet density for all test sitm
n = number of test sites Q
4.3.3 If the wet density standard error does not exceed 0.055 t/m3, accept the and calculate the

wet density bias as detailed in Subsection 4.4.

.
4.3.4 If the wet density standard error exceeds 0.055 t/m3, perform %wing:

a) For each density data pair (sand replacement and sté& @ blocks), calculate the wet
density error and follows:

P

E,=|(ps- pc,)-@ Po
where E = wet density err%)
Ps = sand repl ent wet density at each test site (t/m3)

Pe = s nc@ocks wet density at each test site (t/m3)

5 e sand replacement wet density for the test sites (t/m3)
S
p

G

QQerage standard blocks wet density for the test sites (t/m3)

b) Elimina@et density data pair (sand replacement and standard blocks), with the
lar ensity error.

C) @ se 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.

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.

4.4 Wet density basis

Calculate the wet density bias as follows:

Bp :pS_pG
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51

5.2

53

54

5.5

7.2

7.3

where B = wet density bias (t/m3)
p
B = average sand replacement wet density for all accepted test sites (t/m?)
S
B = standard blocks wet density for all accepted test sites (t/m3)
G
Bias check

Bias checks shall be performed as follows:

Monitor the wet density bias by performing three additional standard blocks wet density and
sand replacement wet density tests following the compaction of 10,000 tonnes of erial.
Select the three test sites from within the lot that contains the last of the 10,00 es\gnd
perform the testing as detailed in Section 3. 2 i

t

Determine and validate the nuclear gauge density count and standard blo@ ensity data
as detailed in Steps 4.1 t0 4.2.3.

Add the new density data pairs to the previously accepted data’ ile re ing three existing

and consecutive density data pairs commencing at the lowest t number (Note 7.3).
Analyse the revised wet density data for acceptance as de Subsection 4.3, except that
no more than one of the new density data pairs may ke el d.

Calculate an amended wet density bias for the accept@é data as detailed in Subsection 4.4.

Reporting Q
The following shall be reported: : ’

a) wet density bias to the nearest t/m3

b) source and description of t@ al together with the layer type and layer depth
d

c) atabulation containing ard blocks and sand replacement wet density data used
to determine the bizeni ing any eliminated data), together with the date tested, depth

tested, lot number, ite number, and chainage and offset
d) the date thefoi s reported, and

e) the nun@ is test method, that is NO3.

Note thod

order JO determine a wet density bias that is representative of the lot, distribute the sampling
ajjons 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 NO4: 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 asphalt.

mative

nuclear gauge wet density and core compacted density results.

3 Apparatus Q
The following apparatus is required:
.

3.1 Nuclear gauge of an approved make and model as listed in Se%\ f the Nuclear Gauge
h

An adjustment is made to the standard blocks wet density calibration as determined fr(v

Testing Manual and with a calibration density uncertainty of an 0.08 t/ms3 for gauges
used in backscatter mode and for thin-layer gauges such xler 4640B.

3.2 Reference block, as supplied by the manufacturer wit ar gauge and traceable to the

nuclear gauge.
3.3 Guideplate or straightedge. Q
3.3.1 Guideplate, a flat metal template at | astgeéne size as the base of the nuclear gauge.

3.3.2 Straightedge, a steel straightedge al 00 mm long and 5 mm thick.

3.4 Dry fine sand passing a 0.6 n@ Sieve.

4 Calibration and biasi
Calibration and biasij é’be performed as follows:

4.1 Standard blockg%ation

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

e _N thin-layer density gauge AS 2891.14.3
lear moisture-density gauge (backscatter) AS 2891.14.4
4.2 halt density bias

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

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

b) there is a change to the gauge layer thickness setting.
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4.2.2

51
511

5.1.2

5.1.3

514

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 undertakNJtiner
or following repair as follows:

Standard count check (frequency: each day of use)
Remove the nuclear gauge and reference block from the store and pl h rence block
on the designated test location (Note 11.2).

Take a standard count for each density detection system in acc’
standard count operating instruction detailed in Section 4: Op
Checks of the Nuclear Gauge Testing Manual and ensure

b) the source rod handle is correctly locatedsmthe shiglded position, and

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

Calculate the average of the previoug four r ed and accepted density standard counts
(Note 11.4).

e with the appropriate
Instructions: Operational

a) the nuclear gauge is correctly located on the ref

Calculate the density limits for g ity detection system as follows and record the limits
(Note 11.3): 6
—= ., |SC
@) =502 X
6 PS
— . |SC
K U, =SC+2,|=—
PS

average density standard count (DS)

%

L = lower limit for density

p
6 U = upper limit for density

515

5.1.6

5.2

PS

If the recorded standard count value for each system lies within the range Lp to Up , the

nuclear gauge prescale factor (Refer to Table 1)

density standard count is accepted and the nuclear gauge may be used for testing.

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

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

Gauge function check — statistical performance (frequency: monthly)
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521

5.2.2

5.2.3
524

525

5.2.6

53

6.1
6.1.1

6.1.2

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 re, ﬂv\xlue

(Note 11.3):
Co
where r = density ratio \
S = standard deviation of the densit &
Ep = mean density count

If the density ratio for each system lies within g#&limits §iven in Table 2, the nuclear gauge is
verified to be operating normally and may s%\ testing.

If any density ratio lies outside the relevant iimis given in Table 2, repeat Steps 5.2.2t0 5.2.5.
If any ratio is again outside the limits,%emoveTihe nuclear gauge from service and have it
repaired by a licensed service agen

Density system consisten c@(frequency: monthly)

Perform a density system ¢ ncy check in accordance with Section 2, Subsection 1.2 of
the Nuclear Gauge Te anual.

Configuratio @

On each day, configure the nuclear gauge before testing by undertaking a standard
count an r checking test parameters appropriate to the asphalt mix design as

follows:
a@c nt

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

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

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

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

7.1

7.2

7.3

8.1

8.2

8.3

8.4

8.5

8.6

9.1

9.2

Test parameters

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

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

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

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

Sweep all loose material from the test site and sprinkle fine sand on the susface. the
guideplate or straightedge over the surface until the voids are just filled, e w\ at the sand
does not form an added layer. Remove the guideplate or straightedg

Testing ,\
\

Testing shall be performed as follows:

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

Confirm that the nuclear gauge is firmly seatedsaithout§ocking (Note 11.9). Move the source
rod to the backscatter (BS) position.

Take a 1-minute count in accordance wit%propriate measurement operating instruction
detailed in Section 4: Operating Instrégtions:®Pesting — Asphalt of the Nuclear Gauge Testing

Manual. Record the wet density and @ ensity count.

Rotate the nuclear gauge t u@w ensuring that the test site is not disturbed. Repeat
Steps 8.2 to 8.3 and then ource rod to the shielded position (Note 11.10).

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

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

Ca% S
ions shall be as follows:

ermine the compacted density for the test site to the nearest 0.001 t/m3 by averaging the
wet density values obtained at the 0° and 180° orientations.

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

D.=p¢ -IrBp

where D, compacted density (t/m?3)

Pe average nuclear gauge wet density (t/ms3)
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10

11
111
11.2

11.3

11.4

115

11.6

11.7

11.8

B = asphalt density bias (t/m3)

Reporting

The following shall be reported:

a) compacted density to the nearest 0.001 t/m3

b) date tested, test mode, lot number, test site number, and chainage and offset

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

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

e) report number for the asphalt density bias and, in the case of an ame bi he date
and report number for the previous report, and

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

*
Notes on method %

Recalibrate the nuclear gauge following any major repair o

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

A record is to be kept for each gauge to r, tional check data (standard count check
and gauge function check) and the date of mealsurement. For nuclear gauges with two
detection systems (for example, the lear thin-layer density gauge), record the check data
for each system separately.

Where the previous four sta
of the current date or the n
a new designated test ;- i

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

detailed in Steps 5.
It is expected thala dard count value will lie outside the range Lpto Up about once in

every 20 sta@ count checks. To have consecutive values outside this range is expected
only on standard count checks. However, as the return of the gauge for checking and
possi r can be expensive and disruptive, it is acceptable to perform a gauge function
el agetailed in Subsection 5.2. If the gauge is not verified as operating normally, remove
clear gauge from service and have it repaired by a licensed service agent.

ere 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.

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.

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

a) counting time, units and measurement mode

b) maximum density
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c) asphalt density bias, and

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

11.9
the original site.

11.10

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

0A oB

«—Roller direction—

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

Table 1 — Nuclear gauge prescale factors

Qb

rod

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

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

Nuclear gauge make/model

Prescale f

CPN/except Elite series

CPN/Elite series

Troxler/except Models 3450 and 4640B

Troxler/Models 3450 and 4640B

Humboldt/All

039

InstroTek/Xplorer series 16
Table 2 — Gauge function check — densityfrati limits
Nuclear gauge make/model gLower limit Upper limit

CPN/except Elite series 0.75 1.25
CPN/Elite series @ 0.25 0.45
Troxler/ except Models 34% 0.17 0.33
and 4640B
Troxler/Model 3450@ 0.225 0.465
Troxler/Model 0.25 0.45
Humboldt/All 0.60 1.40
0.18 0.35
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Test Method NO5: 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 comngpacted
density for a particular nuclear gauge, asphalt mix and layer thickness. Differences bet e’&ear
gauge wet density and core compacted density are due to differences in the material $ampled by both
tests and the effect of chemical composition and test site characteristics (for exa erfsi
gradients, surface condition, homogeneity) on nuclear gauge results. ”@

Included in the method is a procedure for monitoring the applicability of an existi phalt density
bias and providing ongoing adjustment of the bias to reflect subtle change®in aspnalt mix

composition/site conditions. K
3 Procedure
The procedure shall be as follows:

3.1 Select at least 10 test sites within the lot und ideration using Random Stratified
Sampling: Selection of Location — Availa r less otherwise specified) as detailed in
Test Method Q050 (Note 7.1). Number e%n site and any bias check test site
consecutively in chronological order.

3.2 At each test site, undertake the f

3.2.1 Measure the nuclear gauge Vg %ty as detailed in Test Method NO4, except that no

asphalt density bias is appl @ is wet density is referred to as the standard blocks wet
density. For thin-layer %s he gauge layer thickness should be set to the nominal

thickness of the lay; d the measured density counts and wet density values to the
nearest 0.001 t/if®, th the 0° and 180° orientations (Note 7.2).

3.2.2 Obtain a 15 meter core sample centrally within the site in accordance with Test
Method 1.2,

3.2.3 MeasuN, & compacted density of the core sample in accordance with
est od AS 2891.9.2, Q306B or Q306C as appropriate (Note 7.3).
4 culations
Calculations shall be as follows:
4.1 Field test data

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

4.2 Data validation

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

4.2.2

4.2.3

4.3
43.1

4.3.2

4.3.3

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

C
CR, ===
SC
p
where CR = density count ratio
p
Cp = density count
SCp = density standard count

Plot the standard blocks wet density against the corresponding density count ratio Nhe

data from all test sites (Note 7.5).
If any data pair does not lie on the linear plot, reject the standard blocks a ‘% pacted

density wet density data for this test site.
Data acceptance
0%

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

Calculate the density standard error as follows:

— 2
D.- +
e =20 P%P )
density stadard(eb

(tm3)

where SQE
p

Dc core com %. density at each test site (t/m3)

Pe stﬁ@cks wet density at each test site (t/m3)

[_)C = e core compacted density for the test sites (t/m3)

BG K@ average standard blocks wet density for the test sites (t/m3)

n@ = number of test sites

If t% tandard error does not exceed 0.025 t/m3, accept the data and calculate the
It gen

p y bias as detailed in sub-section 4.4.
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4.3.4

4.4

51

5.2

53

If the density standard error exceeds 0.025 t/m3, perform the following:

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

Ep:‘(DC- pG)‘(I_)C' BG)

where Ep = density error (t/m3)
D = core compacted density at each test site (t/m3)
Pe = standard blocks wet density at each test site (t/m3)
[_)C = average core compacted density for the test sites (t/ \
BG = average standard blocks wet density for the test@t/

b) Eliminate the density data pair (core compacted density andegtanda ocks wet density)
with the largest density error.

*
c) Re-analyse the data by repeating Steps 4.3.1t0 4.3.4 Qat:

i. If data from more than 20% of test sites ar i , reject all test data and repeat

the complete procedure.
ii. If all test data are again rejected, it @pp priate to calculate a single asphalt

density bias for the material. (b
Asphalt density bias

Calculate the asphalt density bias Eigcepted data to the nearest 0.001 t/m?3 as follows:

b= De- Pa

where B = @ t density bias (t/m3)
P
[_)c @ average core compacted density for the test sites (t/m3)
‘@ = average standard blocks wet density for the test sites (t/m3)

ecks shall be performed as follows:

nitor the asphalt density bias by performing three additional nuclear gauge wet density and
core compacted density tests following the compaction of 10,000 tonnes of material. Select
the three test sites from within the lot that contains the last of the 10,000 tonnes and perform
testing as detailed in Section 3.

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

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

54

55

7.2

7.3

7.4

7.5

7.6

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

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

Reporting

The following shall be reported:

a) asphalt density bias to the nearest 0.001 t/m3

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

depth \

c) atabulation containing the standard blocks wet density and core compacfed Hensity data
used to determine the bias (including any eliminated data), together \Qe tested,

lot number, test site number, and chainage and offset
d) the date the bias was calculated and, in the case of an amendedggb density bias, the
report number and date for the previous report, and *

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

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

Notes on method

In order to determine an asphalt density ia: Is representative of the lot, distribute
sampling locations throughout the lo

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

oA oB r direction—

Position A is th
location for

ourgs’rod location for 0° measurement and position B is the source rod
surement.

asphalt and open graded asphalt, determine the core sample compacted
ordance with Test Method Q306C. For dense graded asphalt, the core sample
in accordance with Test Method AS 2891.9.2 or Q306B rather than Test

e 12st
%ﬂ Q306C, provided that its air void content is not less than the minimum specified level.
t

he same compacted density method for both the bias determination and bias checks.

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

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 eight existing data points, remove only two so that nine data points are
available for analysis.
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Test Method NO6: 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 hardgoned
concrete using a nuclear gauge. The method is based on the backscatter mode of measur t and
records the wet density output from the nuclear gauge as the compacted density of th§ concrete.

An adjustment is made to the standard blocks wet density calibration as determin mparative
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 listed f @ ion 1 of the Nuclear Gauge
Testing Manual and with a calibration density uncert ¢gs than 0.08 t/ms.

3.2 Reference block, as supplied by the manufac with $e nuclear gauge and traceable to the
nuclear gauge.

3.3 Guideplate or straightedge.

3.3.1 Guideplate, a flat metal template at | the same size as the base of the nuclear gauge.
3.3.2 Straightedge, a steel straighted 00 mm long and 5 mm thick.

3.4 Dry fine sand passing a 0.6@ st sieve.

4 Calibration and bia

Calibration and bj @hall be performed as follows:

4.1 Standard bl libration
Calibrat %ar gauge on standard blocks at least once every two years for density
meas as detailed in the relevant Australian Standard as follows (Note 11.1):
éuclear moisture-density gauge (backscatter) AS 2891.14.4
4.2 %rete density bias

4.2.1 Determine a density bias for the particular concrete mix and nuclear gauge (backscatter) in
accordance with Test Method NO7. This bias is to be re-determined whenever there is a
change to the mix design and is to be checked whenever there is a change in site conditions
(for example, surface roughness, nominal layer thickness, composition of underlying layer,
density of underlying layer).
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Test Method NO6: Compacted density of concrete

4.2.2

51
511

51.2

513

514

515

5.1.6

5.2
5.2.1

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

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

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

Operational checks

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

Standard count check (frequency: each day of use)

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

Take a standard count for each density detection system in accordan it appropriate
standard count operating instruction detailed in Section 4: Operating Inst ns: Operational
Checks of the Nuclear Gauge Testing Manual and ensure the felloWing:

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

R

b) the source rod handle is correctly located in the shiel® bsition, and
¢) the density standard count values are recorded

Calculate the average of the previous four re and accepted density standard counts

a

(Note 11.4).
Calculate the density limits for each density ction system as follows and record the limits

(Note 11.3):
@:s_c_z sC
PS
@ U =SC+2 g
6 : PS

where @K = average density standard count (DS)

lower limit for density
P

%0 upper limit for density
P
P

S

nuclear gauge prescale factor (Refer to Table 1)

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

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

Gauge function check - statistical performance (frequency: monthly)

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

523
524

525

5.2.6

53

6.1

6.1.2

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): \

density ratio (L

P
standard deviation of the density coxk%

~ mean density count K

If the density ratio for each system lies within the limit en infTable 2, the nuclear gauge is
verified to be operating normally and may be %)rt ting.

If any density ratio lies outside the relev en in Table 2, repeat Steps 5.2.2 to 5.2.5.
If any ratio is again outside the limits, remove tffe nuclear gauge from service and have it

repaired by a licensed service agent.

5.
2

=
>
(0]
=
(0]
-
1

w
1

Density system consistency cha

Perform a density system cQERiS®

the Nuclear Gauge Testi:? @

quency: monthly)

check in accordance with Section 2, sub-section 1.2 of

Configuration a
On each day of & figure the nuclear gauge before testing by undertaking a standard

countand s checking test parameters appropriate to the concrete mix design as
follows:

Sta@ unt
6.1.1% the nuclear gauge and reference block from the transport case and place the

nce block on the surface of the particular concrete mix under test (Note 11.7).

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

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

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

7.1

7.2

7.3

8.1

8.2

8.3

8.4

8.5

8.6

9.1

Test parameters

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

Test site selection and preparation

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

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

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

Sweep all loose material from the test site and sprinkle fine sand on t rface. Move the
guideplate or straightedge over the surface until the voids are ju

us illed, uring that the sand
does not form an added layer. Remove the guideplate or straig{
Testing

Testing shall be performed as follows:

Place the nuclear gauge on the prepared test gitg such$hat the longitudinal axis of the nuclear
gauge is parallel to the direction of paving

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

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

Take a 1-minute count in accorc@ the appropriate measurement operating instruction
Manual. Record the wet de the density count.

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

Rotate the nuclear gaude
Steps 8.210 8.3, a g he

Compare the we% y values from the two orientations. If the difference exceeds
0.075 t/m3, and further prepare the test site as necessary and repeat Steps 8.1 to
8.4.

If t sity difference again exceeds 0.075 t/m3, abandon the test site and select a new
site | diately adjacent.

culations
Calculations shall be as follows:

Determine the compacted density for the test site to the nearest 0.001 t/m3 by averaging the
wet density values obtained at the 0° and 180° orientations.
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Test Method NO6: Compacted density of concrete

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

DC :pG +Bp
where D = compacted density (t/m3)
C
p = average nuclear gauge wet density (t/ms3)
G
B = concrete density bias (t/m?3)

p

10 Reporting \
The following shall be reported: Q

a) compacted density to the nearest 0.001 t/m3

b) date tested, test mode, lot number, test site number, and cb% offset

c) source and type of the concrete together with the mix COQ\
depth

r and nominal layer

d) report number for the concrete density bias

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

and report number for the previous repo

f)  the number of this test method, that%

11 Notes on method

11.1  Re-calibrate the nuclear gauge any major repair or component replacement.

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

11.3 Arecordistob %each gauge to record operational check data (standard count check
i heck) and the date of measurement.

11.4  Wheret s four standard counts have not been taken within the previous five weeks

of the date or the nuclear gauge has been moved to a hew operating location and has
@i ted test location, it may be necessary to take four new standard counts as
iled’in Steps 5.1.1t0 5.1.2.

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

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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Where the nuclear gauge is to be used within 2 m of a large object, take a separate standard

The scope of user definable test parameters is dependent on the make and model of nuclear

11.7
count at each test site.
11.8
gauge. Such parameters include:
a) counting time, units and measurement mode
b) maximum density, and
c) concrete density bias.
11.9

An edge or joint should be at least 250 mm from any point on the source/detector axis.

Reinforcing steel with less than 75 mm cover should not lie directly under the sour

axis.

11.10 If the nuclear gauge cannot be firmly seated, prepare a new test site immegi

the original site.

11.11 The test area is formed by a single rectangle being at least the size obthelg
source rod being over the surface of the concrete at each end OJQSJ[ a.

oA oB

«—Paving direction—

Position A is the source rod location for 0° measurem

180° measurement.

Table 1 — Standard count prescale factors

\\

c&acter

ly hdiscent to

e plate with the

%nd sition B is the source rod location for

tion check — density ratio limits

Nuclear gauge make / model é Prescale factor
CPN/except Elite series 1
CPN/Elite series 8
Troxler/except Model 3450 an 16
Troxler/Model 3450 and 4 8
Humboldt/All % 16
InstroTek/Xplorer s@% 16

Nuc make / model Lower limit Upper limit
CPN/except Elite series 0.75 1.25
CPN/Elite series 0.25 0.45
Troxler, except Models 3450 0.17 0.33
and 4640B

Troxler Model 3450 0.225 0.465
Troxler Model 4640B 0.25 0.45
Humboldt 0.60 1.40
InstroTek 0.18 0.35
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Test Method NO7: Concrete density bias

1 Source

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

2 Scope

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

particular nuclear gauge, concrete mix and layer thickness. Differences between nuclea wet
density and core density are due to differences in the material sampled by both tests %ﬁ ct of
c

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

Included in the method is a procedure for monitoring the applicability of an existi ncrete density
bias and providing ongoing adjustment of the bias to reflect subtle changeXin coriCrete mix

composition. K\
3 Procedure
The procedure shall be as follows:

3.1 Select at least 10 test sites within the lot und ideration using Random Stratified
Sampling: Selection of Location — Availa r less otherwise specified) as detailed in
Test Method Q050 (Note 7.1). Number e%t site and any bias check test site
consecutively in chronological order.

3.2 At each test site, undertake the

f
3.2.1 Measure the nuclear gauge g ity as detailed in Test Method N0O6, except that no
concrete density bias is aE Fhis wet density is referred to as the standard blocks wet

density. Record the m d density counts and wet density values to the nearest 0.001 t/m3
ntations (Note 7.2).

for both the 0° and %
3.2.2 Obtain a core saqyol ntrally within the site in accordance with Test Method AS 1012.14.

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

4 Ca% s
%‘ ons shall be as follows:
4.1 : test data

Determine the density count and standard blocks wet density for each site by averaging the
corresponding measurements for the 0° and 180° orientations (Note 7.2).
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Test Method NO7: Concrete density bias

4.2

421

422

4.2.3

4.3
43.1

4.3.2

4.3.3

Data validation

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

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

C
CR = .
SC
P
where CRp = density count ratio
Cp = density count \
SCp = density standard count (L

Plot the standard blocks wet density against the corresponding densit#f ¢ go using the
data from all test sites (Note 7.3).

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

density data for this test site.
Data acceptance

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

Calculate the density standard error as f

where SEp =

Pe @ density at each test site (t/m3)
Pe @ standard blocks wet density at each test site (t/m3)

@ = average core density for the test sites (t/m3)

average standard blocks wet density for the test sites (t/ms3)

number of test sites

%

If the density standard error does not exceed 0.035 t/m3, accept the data and calculate the
concrete density bias as detailed in Subsection 4.4.
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Test Method NO7: Concrete density bias

4.3.4 If the density standard error exceeds 0.035 t/m3, perform the following:

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

Ep:‘(pc' pG)‘(F_)C‘ 136)

where Ep = density error (t/m?3)
Pe = core density at each test site (t/m3)
Pe = standard blocks wet density at each test site (t/ms3)

P = average core density for the test sites (t/m3) \

C

5 = average standard blocks wet density for the te@%
G

b) Eliminate the density data pair (core density and standardg) ks weldiensity) with the

largest density error. &\

c) If data from three or more test sites are eliminated, rej est data and repeat the
complete procedure.

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

e) Re-analyse the data by repeating Sl‘%Q) 4.3.4.
4.4 Concrete density bias

Calculate the concrete density bias (haccepted data to the nearest 0.001 t/m3 as follows:
Bp = Pc~ Pe

where Bp te density bias (t/m3)

% average core density for the test sites (t/m3)

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

j cks shall be performed as follows:

51 itor the concrete density bias by performing three additional nuclear gauge wet density
and core density tests following the compaction of 10,000 tonnes of material. Select the three
test sites from within the lot that contains the last of the 10,000 tonnes and perform testing as
detailed in Section 3.

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

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

5.4 Analyse the revised density data for acceptance as detailed in Subsection 4.3, except that no
more than one of the new density data pairs may be eliminated.
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55

6.1
6.2
6.3

6.4

6.5

7.2

7.3

7.4

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

Subsection 4.4.

Reporting

The following shall be reported:

Concrete density bias to the nearest 0.001 t/m3.

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

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

The date the bias was calculated and, in the case of an amended concrete defisity| bias, the
report number and date for the previous report.
The number of this test method, that is NO7.

Notes on method .\
In order to determine a concrete density bias that is represent@ e lot, distribute
sampling locations throughout the lot.

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

0A 0B «—Paving directior’CbQ

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

The relationship between n % gauge wet density and density count ratio is essentially
linear over the expecte ity range within a lot.

Where there are ht existing data points, remove only two so that nine data points are

available for a:i is.

%\‘r
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Operating Instruction N101: Standard Count Troxler 3440

1

Set up

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

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

>

2

Press

ON

Measurement

When <READY> is displayed:

>

>

Press

Press

Press

@ DS = XX XX %P
At the end of the co@ eriod the following is displayed: Do you want to Lse

S

the moisture standard count.

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

STANDARD

tandard Count-

and the following is displayed: o
Take new count?

YES
EXIT

Is gauge on Std.

and the following is dis|ffayed: Block & Source
rod in SAFE pos?

YES
EXIT

o

S . Standard Count-
and llowing is displayed: XX seconds

&

owing values:

@ remaining

MS = XX XX %P

the new STD

S as the density standard count.

Press

Press

YES
EXIT

and the display will return to <READY>.

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
'S

K : SPECIAL FUNCTION
SPECIAL S YES - Next menu
»  Press and the following is displa 1-STAT TEST

? 2-DRIFT TEST

COUNTS -STAT TEST-

»  Press and the fdllloys displayed: Want fo view last
1 Stat Data?

b Fut gauge on Std

Block, rod in

NOICE
»  Press t @we following is displayed: SAFE position &

CICE press START

-STAT TEST-
Reading #x
Time=XX secs

»  Press and the following is displayed:

ﬂ@
DENS STAT TEST

thyeniPotthe counting period, the following will be Avg cnts: XX

yed: R 20K (OO0
' ENTER for Moist

Record R as the density ratio.

. MOIST STAT TEST
START/ Avg cnts: XX
»  Press ENTER and the following is displayed: R: XX (00000

= View Stat. data?
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Operating Instruction N102: Statistical Count Troxler 3440

Record R as the moisture ratio.

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

o
Q
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Operating Instruction N103: Standard Count Troxler 3430

1 Set up

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

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

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

N

2 Measurement

When <READY> is displayed:

D WS =200,
»  Press STANDARD | and the following is displayed: , Std Count?
oM L Prezs START for
»  Press YES and the following is displa Standard Count
> START . _ Standard Count
Press ENTER and the follo displayed: WY Seconds
; : ; Standard Count
At the end of the counting period the Iovﬁbll be DS=XXX MS=XXX
displayed:

Record the following values: @
e DS as the densit rd count.
e MS as the moi@tandard count.

and the display will return to <READY>.

Q OFF . ) .
> eQ 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:

>

Press

Press

Press

Press

At the end of the counting peric@fo lowing will be displayed: +1 to view data

Press

Record De

Press

SPECIAL

7

START
ENTER

START
ENTER

7

N

E -
and the following is displayed: (tlor ER)
*

repeatedly until the following is -STAT TEST -
displayed: (Tl or ENTER)

Press START for
and the following is d 20 m. Stat Test

-STAT TEST-

and the foIIowinQplayed: Rdg. #X XX sec

D MG

L Densg. R=X 200K
and the following is displayed: +1 to view data

e density ratio.
repeatedly until the following is Moist R=X 300

displayed: Tl to view data

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

OM

Measurement

When <READY> is displayed:

>

Press

Press

Press

At the end of the countin

displayed:

sTD

YES
EXIT

START/
ENTER

Record the fol
o St the System
[ )

s the System 2 standard count.

G

>

Press

¥ES
EXIT

OFF

@ Std1  Std2
LiodMhe following will be L.
é Use new Stds?

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

Take a new

and the following will be displayed;
Standard Count?

\

Flace Gauge on
Spacer & both on

and the following will be layed: Block, Put Rod in
: SAFE. Press ENTER
Taking

Standard Count.
and the yllowing will be displayed: XX seconds
remaining.

KoK %Z M K%Z

1 standard count.

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

2 Measurement

When <READY> is displayed:

> Pross SHIFT SLECI. and the following will be
. g displayed: ¢
“A_"‘ Q Place Gauge on
CALC . : Spacer & both on
> Press 3 a.nd the fo.IIowmg will b Block, Put Rod in
displayed: Q SAFE, Press ENTER

I -STAT TEST-
b Prose START and th&ollowMg will be RITINE L

- displa @ Time: XX secs.

6 -STAT TEST-
Avgr JO00C XXX Z

At the end of the countin@d, the following will be displayed: Avg: OO0 KKK Z

Record the se@gue on the first line of displayed data as the System 1 density ratio.

Recoue on the second line of displayed data as the System 2 density ratio.
> % NO/CE and the display will return to <READY>.
CICE

»  Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction 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 (L

| 4 Press
At the end of the counting period: K\

> Press > z@until the following is displayed:

cpm 20
Prv PO
Std PO
i e
M 256
new standard
exit
Record the following v
e Std wet as ity standard count.
e Std h2 sture standard count

%)
>
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Operating Instruction N110: Statistical Count CPN MC3

1 Measurement

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

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

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

M 256 258

START mew standard

CLEAR Exit %
Record the following values: ‘\

e Xiwet as the density ratio.

e Xih20 as the moisture ratio. QK
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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
=SAF
2 Measurement
d the following will
»  Press an
F2 be displayed:
MEAS = FAST/NORM/SLOW
»  Press F2 be disojaved: TYPE = ASPH/SOILITHIN
€ displayed: DEPTH = AUTO/MANUAL
»  Press F2 E@/ until “4MIN” flashes.
@ DS = XXXX MM/DDIYY
N MS = XXX MM:HH
ST
> Pross = and Fhe following will * TAKE NEW STD
be displayed: * USE CURRENT STD
TAKING STANDARD
> 80 F3 and the following will | THE REMAINING = XGXX
% be displayed: MS= X  DEPTH=SAF

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

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

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

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

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

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

If an error message is displayed:

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

»  Press PWR if the nuclear gauge is not required for furtheQ{L

N
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Operating Instruction N114: Statistical Count Humboldt 5001EZ

1 Set-up

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

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

PR

>

Press and allow the nuclear gauge to complete the initialising routine.

*DATA  XXO0UXX
*SET UP XX:XX:XX
The following will be displayed: *ENGINEERING

DEPTH=SAF

2 Measurement
and the following will be
> Press F2 displayed:
Q MEAS = FAST/NORM/SLOW
and the following wil STD = AMINMGMIN
»  Press F2 disolaved: TYPE = ASPH/SOILITHIN
Isplayed: E DEPT = AUTO/MANUAL
»  Press F2 repeate»b@1 6MIN” flashes.
@ DS = XXXX MM/DD/YY
=TD the following will be L=l MM:HH
displayed: * USE CURRENT STD

TAKING STATISTICS

®
'F3

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

Record the following displayed values:

R in the DS row as the density ratio.

R in the MS row as the moisture ratio.

If an error message is displayed:

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

o

F4

F3 to take new counts.

WA
MENU

F2

F2

F2

MAIM
MEMNU

PWR

and the display will return to the main menu.

N

*SET UP
and the following will be

displayed: *SET TA

2

*SET MEASU
*SET TRENCIL C

GETS

and the following will be
displayed:

FAST/NORM/SLOW
=4MIN/16MIN
=ASPH/SOIL/THIN
=AUTO/MANUAL

repeatedly until “4MI%7es.

and th?fs@ill return to the main menu.
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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 ON and allow the nuclear gauge to complete the initialising routine.

The following will be displayed:

2 Measurement

STA \
»  Press and the following will be displayed; K

STD Q :
At the end of the counting period, the following Og displayed:
(b X
Record the displayed value as the der%st
g

SAF
»  Press an @wing will be displayed:
WS I MK

Record the displayed Il@the moisture standard count.

ard count.

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

%\5
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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
routine.

==
The following will be displayed:
Q 00000
2 Measurement (L

STA
»  Press SHIFT and the following will be q&la d:

»  Press ON

STD

HM I

At the end of the counting period, the following @dis ayed:
FHHH K
»  Press and record t@pla d value as the density ratio.
»  Press Mc e displayed value as the moisture ratio.
»  Press % the nuclear gauge is not required for further use.
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Operating Instruction N117: Standard Count Humboldt 5001P

1 Set-up

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

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

2 Measurement

and allow the nuclear gauge to stabilise for at least 10 minutes bgfore

»  Press OnN .
commencing the test.

f

The following will be displayed:

5

Note: The previously set depth will be displayed. It is not necess&r&dju t the displayed

depth. K
imult I dt I ill b E
> Press SHIFT =TD simultaneously an 0 will be
displayed: R A
CoxX
At the end of the counting period, the following displayed:
X
Record the displayed value as the de@tandard count.
9
»  Press S and rec ;splayed value as the moisture standard count.
»  Press OFF K uclear gauge is not required for further use.

-]
>
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Operating Instruction N118: Statistical Count Humboldt 5001P

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 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

The following will be displayed:

Note: The previously set depth will be displayed. It is not necess

depth.

»  Press

oM

SHIFT

and allow the nuclear gauge to stabilise for at least 10 minutesgbefore
commencing the test.

STAT

simultaneously and
be displayed:

At the end of the counting period, the followin

» Press

»  Press

o

/

ON

nuclear gauge is not required for further use.

Record the displayed value as the de@atio.
and re&gﬂsplayed value as the moisture ratio.

%@

displayed:
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Operating Instruction N119: Standard Count Instrotek Xplorer 3500

1 Set-up

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

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

oM
> Press VES and allow the nuclear gauge to complete the self-test routine.
2 Measurement \
When <READY> is displayed:
MS=200K

> Press STD and the following is displayed: Count?

OmM Standard Count
> Press YES and the following is displayed: Press START

> Press START and the time will cou Time = XXX sec
ENTER from 240 secon giay: Standard Count
At the end of the counting period, thing will be DS = X300 MS = 2000

displayed: Use Mew STD CNT?

Record the following val 6
e DS asthe de @andard count.
e MSasth %.lre standard count.

»  Press and display will return to <READY>.

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

When <READY> is displayed:

>

oM
Press VES
Measurement

Press MENU and the following is displayed:
.
: L - 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 . 20m. Stat Test
START . . - STAT TEST -
Press ENTER and the followi isplayed: Rdg #X: XX Sec
Do XXX M XXX
At the end of the counting e following is displayed: DOWN views data
Dens. R = XX
Press DO and the following is displayed: DOWM views data
Record as the density ratio.
DOWN repeatedly until the following is Moist. R = XX
S
% displayed: DOWN views data

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

Record Moist R as the moisture ratio.

Press

Press

START
ENTER

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 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: \
repeatedly until the following is
»  Press STD P y 9
displayed:
d | the foll Is gauge on Sid.
repeatedly until the following is Block & Source
> Press YES displayed: rod in SAFE pos?
Taking
> ENTER repeatedly until t I is Standard Count
Press START . i X seconds
displayed: o
remaining
DS = XX XX %P
, ‘ o MS = XX 30 %P
At the end of the counting per llowing is displayed: Do you want to use
the new STD?

Record the followin %&:
e MSast %i re standard count.

e DS as@ensity standard count.
> % ES and the display will return to <READY>.

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

1 Set-up

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

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

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

2 Measurement
When <READY> is displayed:

»  Press SETUP &

»  Press ¢ until stat test appears as an option ’\(L
E 1. Take STAT Test
L 2. Review STAT Test
4 .
»  Press the following is displayed: 3 Print STAT Test
<ESC= to Exit
Q Place E‘-auge on
o Std. Block & Source
»  Press 1 the following is displ§yed: RBdiGISAEEERS)
Press =START=

ENTER

»  Press START e @

DENS STAT TEST
At the end of the cou od, the following will be Avg cnts: 20000
; . R 200 (0000
displayed: K ENTER for Moist
Record ;ensity ratio.
MOIST STAT TEST
ENTER L Avg cnts: XX
> s START the following is displayed: R- XX (000
View Stat. data?
Record R as the moisture ratio.
»  Press NO and display will return to the SETUP menu.
»  Press ESC to exit.

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

1 Set-up

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

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

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

2 Measurement
When <READY> is displayed: \
>  Press ST rgpeatedly until the following is
displayed:
tedly until the following i ‘ Bloekk Source
repeatedly until the following is Elock & Source
> Press vES displayed: Q SEAITEHRE P05
Taking
ENTER repeatedly untj ing is Standard Count
»  Press START . ] ¥ seconds
displayed: o
remaining
DS = XX XX %P
) . L ME = XK XX %P
At the end of the counting per; ollowing is displayed: Do you want to use
the new STD?

Record the followin @s:
e MSast &i ure standard count.

e DSas nsity standard count.

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

P Turn the power switch off if the nuclear gauge is not required for further use.

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



Department of Transport and Main Roads

el

Operating Instruction 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 Measurement

When <READY> is displayed: %\
»  Press SETUP (LQ

»  Press * until stat test appears as an option ’\

»  Press 4 the following is displayed: 2
Q <ESC= to Exit
(b Flace Gauge on
d

Take STAT Test
Review STAT Test
Print STAT Test

e P =

) Std. Block & Source
»  Press 1 the follo is ayed: Rod in SAFE Pos.
Press =START=

ENTER @
»  Press START

DENS STAT TEST

. . . . . Avg cmts: K00

At the end of the c&yntifg period, the following will be displayed: R XK (O000)
@ ENTER for Moist

Reco% density ratio.
% MOIST STAT TEST
Pr:

ENTER o Avg cnts: XX
> START the following is displayed: R 33X (000K)
View Stat. data?
Record R as the moisture ratio.
»  Press NO and display will return to the SETUP menu
»  Press ESC to exit.

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

1 Set-up

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

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

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

2 Measurement

When <READY> is displayed:

ake new count
iew counts

»  Press STANDARD the following is displayed:

Put Rod In STD Pos
S Flace Gauge Cn
»  Press 1 the following is displayed: Standard Block

Press ENTER

(b Taking

) Standard Count
»  Press ENTER the follo displayed: ¥ saconds
remaining

6 DS1=XXXX XX%PASS

. P D52 = X000K X XWPASS
A.t the end of the countingyg€ribd, the following is MS = XXX X X%PASS
displayed: @ Use Mew Standard 7

Record the ing values:

. he moisture standard count.
o \DI% +9DS2 as the density standard count.

> P 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 (L

*
»  Press 2 to access the Gauge Status/Test W(N

: 1 —Take STAT Test

L 2 — Review STAT Test
»  Press 2 and the following i layey: 1 — Print STAT Data
Press ESC To Exit

t Fut Rod In STD Pos

Flace Gauge On

»  Press 1 and th f@g is displayed: Standard Block
E Fress ENTER

»  Press ENTER @d the gauge displays the progress of the STAT test.

STAT Test Avg R
. . . . . D-1: PASS 0000 300
At the end of t@mtmg period, the following will be displayed: D-2- PASS o000 000

M: PASS 0000 2000

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

or) 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=
»  Press STD and the following is displayed: & new Std Count?
YES or NO
Flace Gauge on Poly
ON o Std. Elock in SAFE
»  Press YES and the following is display€g: Position

Press Start

START ) ? Standard Count
»  Press ENTER and the f@g isplayed: Time: XXX sec.

DS= &

At the end of the counting pe ollowing will be MS=
Use new STD CNT?

displayed: @ Press YES or NO
Record the foIIowi@s:

sity standard count.

oisture standard count.

> @ YES and the display will return to <READY>.
OFF ) . )
»  Press o if the nuclear gauge is not required for further us.
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Operating Instruction N128: Statistical Count CPN MC1 and MC3 Elite

1 Set-up

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

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

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

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

Stat Test

»  Press 1 when the display rea

TS
ds: QK
START
»  Press ENTER Q E

After 20 minutes, the display will show the r%of the test, you can scroll through to see each

count. e

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



Department of Transport and Main Roads

el

Operating Instruction N201: Test Parameters (Soils) Troxler 3440

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

When <READY> is displayed:

SHIFT
»  Press ) \

SPECIAL
»  Press : and the following is displayed:
YES — Next menu
> YES repeatedly until the follog 9 - SET UNITS
Press EXIT displaved: 10 - BAND RATE
played: 11- COMM PROTOCOL
Q LUNITS in XX
SPECIAL Press 1— PCF
»  Press and the Wgllowi displayed: 2 — METRIC
? ENTER - No change
DEPTH @
»  Press 5 @ e following is displayed: UNITS IN METRIC

The display will ret& EADY>.

3 Count tim@

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

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

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

4 Soil mode
SHIFT
»  Press
X
MODE
»  Press g and the following is displayed:
COUNTS
»  Press .

And the following will be displayed briefly:

The display will return to <READY>.

5 Maximum dry density

PROCTOR/ m fxx}(}(ix}( kg/m?
»  Press MARSHALL and the following is displayed: VD = XXX
+ Want to change?
To retain the value, go to 5.1. ,
To change the value, go to 5.2. b
5.1 Retain the value e @
NQICE _ ,
»  Press @o retain the displayed value of PR.
CiCE
The display w@rn to <READY>. Go to 6.
5.2 Chan@alue
YES
» Pr et to change the displayed value of PR.
Select:
) . . 1-MA
And the following will be displayed: 7 _PR
3 —Voidless
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

»  Press

DEPTH

and the following is displayed:

Select source of Proctor
value:

1 — Stored Value
2 — Mew Value

To enter a new value, go to 5.3.

To select a stored value, go to 5.4.

53 Enter a new value

»  Press

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

»  Press

DEPTH

STARTV
ENTER

and the following is displayed:

and the following is displayed;:

value for later use?

Note: It is not necessary to save the displayed 60 ejable it.

If the value is not to be saved:

»  Press

To save the displayed v@

»  Press

NCICE
CiCE

go
O

and the following is displayed:

and@@y will return to <READY>. Go to 6.

Select Proctor
Memory Cell:

1 XX2KX

F KM AN

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

And the following will be displayed:

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

54 Select a stored value

COUNTS

»  Press )

and the following is displayed:

Select desired
Froctor:
1K K 2K
XA

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

And the following will be displayed:

The display will return to <READY>.

6 Material wet density bias

OFFSET
»  Press
MR

and the following is displayed:

COUNTS

»  Press ;

The following will be displayed: (b

O

Density Offset
DISABLED @ or
Do you want to

ENABLE?

To disable the materi% nsity bias, go to 6.1.

To enable the mal@

6.1 Disable

density bias, go to 6.2.

wet density bias

to confirm that the density or
offset is to remain disabled

And the following will be displayed briefly:

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

Q 3 - Trench —-ZZZ-

-UFFSET- Select:
1—-Dens. —-£77-
2 — Moist —Z22-

Density Offset
ENABLED
Do you want to
DISAELE?

YES

EXIT

to disable the
density offset.

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

6.2 Enable material wet density bias

YES

>
Press EXIT

The following will be displayed:

To retain the value, go t0 6.2.1.

To change the value, go to 6.2.2.

6.2.1 Retain the value
MOICE
»  Press | cice

to enable the density offset or

The following will be displayed briefly:

The display will return to <READY>.

6.2.2 Change the value

N
6(5

> YES o
Press EXIT and t Ing is displayed:
DEFTH and the
»  Press or following is
2 .
displayed:

> t@b ed keys to enter the required value to the nearest 1 kg/m3.
START!

ENMTER
»  Press

The following will be displayed:

The display will return to <READY>.

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

NOICE

to confirm that the
density offset is to
remain enabled.

R

-Wet Density-
Ofiset

FHHEX ka/m?
Want to change?

N
Qb

*
to retain the displayed value of wet de@et.

Density Offset
EMAELED!

WD Offset

Press enter when
completed

Density Offset
EMAELED!

50f9



Operating Instruction N201: Test Parameters (Soils) Troxler 3440

7 Material moisture bias
-OFFSET- Select:
OFFSET 1 - Dens. -ZZZ-
»  Press MR and the following is displayed: 2 — Moist —Z77-
3 —Trench -ZZ7-
DEPTH
»  Press
2
The following will be displayed: h
Moisture Offset Moisture OFse
DISABLED or ENA
Do you want to Doy io
EMABLE?
To disable the material moisture bias, go to 7.1. ‘\
To enable the material moisture bias, go to 7.2. K\
71 Disable material moisture bias %
NOICE YES
>  Press to confirm that the moi or to disable the
CiCE offset is to remain % EXIT moisture offset.
. . . . Maoisture Offset
And the following will be dsplayed@b DISABLED
The display will return to <RE@ Go to 8.
7.2 Enable material ias
Y . NO/CE to confirm that the
to enable the moisture . .
»  Press or _ moisture offset is to
offset CICE ]
remain enabled.
Moisture Offset
. . . LERE
AndFthe following will be displayed: Do you want to new M —
Offset?

To retain the displayed K value, go to 7.2.1.
To change the displayed K value to a gauge-derived value, go to 7.2.2.
To change the displayed K value to a stored value, go to 7.2.3.
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Operating Instruction N201: Test Parameters (Soils) Troxler 3440

7.2.1 Retain the value

MNOICE
P Press CICE to retain the displayed K value.
Moisture Offset
The following will be displayed: ENABLED
B = 200K
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
SELECT
COUNTS o 1 — True M XX%
»  Press and the following is displayed: 2 — Gauge M XX%
1 ENTER to enable
True Moisture -
COUNTS WOEN T

1 when completed

»  Use the numbered keys to en@@:rage oven dry moisture content to the nearest 0.01%.

» Press and the foIIowinEs disprayed: Eress ENTER

r @ SELECT
START) 1— True M XX%
»  Press ENTER the following is displayed: 2 — Gauge M XX%
EMTER to enable
K= 3K
and the following is displayed: Do you want to save this
value for later use?

If the value is not be saved:

MOICE
»  Press
CICE

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 7 of 9



Operating Instruction N201: Test Parameters (Soils) Troxler 3440

Moisture Offset
And the following will be displayed: ENABLED
b = 000K
The display will return to <READY>. Go to 8.
To save the displayed value:
YES Enter dEEII'Ed
L memory location
»  Press ExIT and the following is displayed: of M — Offset
(1-4)
»  Press a numbered key (1, 2, 3 or 4) to select a memory cell in which to store %
START/!
»  Press ) ENTER
.
Moisture K
) . . SAVED
And the following will be displayed: Q K = X XK
Location 1

K = XXX

Q Muoisture Offset
And the following will be displayed briefly: (b Enabled

The display will return to <READY>

7.2.3 Change to a stored value 6

YES Select source of Offset:

and the following is displayed: 1 - gauge derived
2 — stored value

» Press

Enter desired memory
location of M — Offset:

(1-4)

»  Press and the following is displayed:

| 4 % numbered key (1, 2, 3 or 4) to select the required memory location.

START/ Moisture Offset

ENTER P . EMAELED
»  Press and the following is displayed: K = % 30

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. -Z77-
»  Press MR and the following is displayed: 2 _ Muoist —777-
3 —Trench -ZZ7-
CALC
»  Press ; and the following is displayed:
Trench Offset Trench Offset
DISAELED EMABLED
Want to use or Want to
Trench Offset? Trench
MNOCE
»  Press to disable the trench offset.
CICE .\
Trench Oifset
The following will be displayed briefly: DISABLED

The display will return to <READY>. Q
»  Press OFF if the nuclear gaug% quired for further use.
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Operating Instruction N202: Measurement (Soils) Troxler 3440

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

When <READY> is displayed:

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

In the automatic depth mode, the gauge software reads the depth strip 3 ce rod to
determine the source rod depth.

¢ PR = XX%
At the end of the counting period, the following will x = XX kg/m?

. ] = XX kg/m?
be displayed: =XM% M= XX

Record the following values:

e % PR as the percent protector to the

e DD as the dry density to the neargst |

e WD as the wet density to the §

e M as the moisture content (

o % M as the moisture co
(To convert from kg/m?® to t/m

» Press | SHIFT %Q

» pPress |C

<

Dens Ct= oo
% Moist Ct = XX
A e following will be displayed: SHIFT/RECALL To

See Readings

Record the following values as appropriate:
¢ Dens Ct as the density count.
¢ Moist Ct as the moisture count.

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

»  Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

1 Set-up

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

When <READY> is displayed:

SPECIAL L-N

and the following is displayed:

»  Press

»  Press W repeatedly until the following is displayed: or ENTER)

0%
START K Units: kg/m?

»  Press ENTER and the following is displayed: Q {11 or ENTER)

»  Press * to set the desired unit.Q
: 25

»  Press YES and the display will retur]) to <READY>.
3 Count time @
L TIME: X min
»  Press TIME a@@owmg is displayed: (t4 or ENTER)
»  Press set the desired count time.
»  Press and the display will return to <READY>.
DEFTH: X min
»  Press DEFTH and the following is displayed: (T4 to CHANGE)
»  Press le repeatedly until the required test depth is displayed.
ON . .
»  Press YES and display will return to <READY>.
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Operating Instruction N203: Test Parameters (Soils) Troxler 3430

5

5.1

5.2

>

Soil mode and maximum dry density

Press

Press

A
PR

v

T EE X (TL)
and the following is displayed: Change ZZvalue?
. L PR: 33006 (1)
until PR is displayed. Change PR Value

To retain the displayed value, go to 5.1.

To change the displayed value, go to 5.2.

Retain the value

Press

Change the value

The display wi @
Ma{erﬂ t density bias
%)

Press

Press

OFF
NO

- to retain the displayed value of PR. (L
The display will return to <READY>. Go to 6. o\

G
\

Press

on

YES

to change the display€d value of PR.

The following is

displayed:

For each digit:

Press

Press

SPECIAL

PR 20K
(Tl or ENTER)

to confirm each number.

to <READY>.

4

START
ENTER

o - RECALL -

and the following is displayed: (Tl or ENTER)
o - OFFSET -

and the following is displayed: {T. or ENTER)

and the following is displayed: (Tl or ENTER)

OFFSET: Density
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> START lowing is disolaved:
Press 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
to confirm that the \
OFF ) ) On to disable the Censity
»  Press . density offset is to or vES
MO YES offset.
remain disabled

And the following will be displayed: ‘& . Offset OFF
The display will return to <READY>. Go to 7. :K\

6.2 Enable material wet density bias

offset offset is to remain enabled.

> ON to enable the densit Q OFF to confirm that the density
Press VES % ND
6 D off=330 kg/m?

And the following will be displ e@ (14 or ENTER)
To retain the displayed v 6.2.1.
To change the displa ,goto6.2.2.

6.21 Retaintheyv K
START
> PreSSQQ ENTER
%owing 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:

4

START
EMTER

until the required number is displayed.

to confirm each number.

And the following will be displayed:

The display will return to <READY>.

7 Material moisture bias
»  Press SPECIAL | and the following is displayed:
»  Press * and the following is displayed:
START
»  Press ENTER and the following is displayed:
»  Press *l' and the following %ayed:
> START Y . .
Press ENTER and the is displayed:
Moist Offset OFF
Want to enable? or

To disable the ma

To disable the i

71 Disab Qrial moisture bias

» Pr

S

OFF
NO

isture bias, goto 7.1.

moisture bias, go to 7.2.

Dens. Offset ON

- OFFSET -
T4 or ENTER)

Offset: Density
(Tl or ENTER)

Offset: Moisture
{Tl or ENTER)

Muoist. Offset ON
‘Want to disable?

to confirm that the
moisture offset is to or
remain disabled

O

YES

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

7.2

>

Enable the material moisture bias
t firm that th
Press o to enable the or o rzoﬁztrrjlrremoffsaet iseto
YES moisture offset MNO ,
remain enabled.
K=00
And the following will be displayed: {tl or ENTER)
to enter a to enter a pgsitive K
P
ress * negative K value or * value
For each digit: Q(L
Press * until the required number is displayed. (L
0\
START _ K\
Press ENTER to confirm each number. Q
And the following will be displayed: Moist Offset ON
The display will return to <READY>. (bQ
Trench offset 6
- RECALL -
Press SPECIAL and tEt@wg is displayed: {tl or ENTER)
o - OFFSET -
Press e following is displayed: (Tl or ENTER)
. Offzet: density
Press and the following is displayed: {tl or ENTER)
* repeatedly until the following is Offset: Trench
displayed: {1l or ENTER)
P START
ress ENTER

The following will be displayed:

Trench Offset OFF
Want to enable? or

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

Trench Offset ON
Want to disable?
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O

»  Press VES

to confirm that the
trench offset is to or
remain disabled

And the following will be displayed briefly:

The display will return to <READY>.

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

OFF

MO

to disable the trench
offset.

Trench Offset
DISABLED

N
Qb
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Operating Instruction N204: Measurement (Soils) Troxler 3430

1 Set-up

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

When <READY> is displayed:

START o
» Press ENTER and the following is displayed:

At the end of the counting period:

» Press * repeatedly until the required values are di

Record the following values: Q
e WD as the wet density to the nearest 0.001 t/m

e DD as the dry density to the nearest 0.gUN/mM>.
e % PR as the relative compaction 2st 0.1%.

o Moist as the moisture content (t/m?) to tlje nearest 0.001 t/m?.

o % Moist as the moisture cont %) to the nearest 0.1%.

¢ M Count as the moisture

e D Count as the densit
(To convert from kg/m? to t/m? the displayed value by 1000.)

%,

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

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

o
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Operating Instruction N207: Test Parameters (Soils) CPN MC3

1 Measurement units

Pre-March 1988 Nuclear Gauge:

> =TER UNIT ] . , . . ; .
Press 1 simultaneously until the density and moisture display is obtained.
UNIT
» Press until “gece” is displayed.

1 s \
Post-March 1988 Nuclear Gauge: (L

UNIT
» Press STEP . simultaneously. (L
0\
»  Press ENTER until “gece” is displayed. K\

» Press STEP

» Press ENTER until “Densny: is’iisplayed.

» Press |CLEAR E@
2 Count time @

TIME TIME
>
0w 0
>
3 Maximum dry density
%COMP
»  Press until “Md” is displayed.
MAX ; .
and use the numbered keys to enter the maximum dry density to the
»  Press
4 a nearest 0.001 t/m3.
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»  Press ENTER
4 Material wet density bias
D BIAS
P Press [——
5.
> Pross D to enter a negative bias. Use the numbered keys to enter the material
- wet density bias to the nearest 0.001 t/m?>. \

»  Press ENTER Q(L
5 Material moisture bias ‘\(L

I BIAS

»  Press &\
R

6 .

To enter a positive bias:

ter the material moisture bias to the

> Press 1D And use the numbered
+ nearest 0.001 t/m3.

To enter a negative bias: b

o and use e r@ared keys to enter the material moisture bias to the
»  Press

- nearest OWt/m3.

EMTER Q

»  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:

XK XXX XXX HHXK,
DaXX TXXNXK  TOXXX

gcc wet h2o dry

Dn HXXX HXXX XXHK \
Pr XHHX XHXHX HAHK,

% XXXX XHKX

Md KHKX

Bi XXX XXX

Record the following values, as appropriate:
*
¢ Dn wet as the wet density to the nearest 0.001 t/m?. %

e Dndry as the dry density to the nearest 0.001 t/m3.

e Dn h20 as the moisture content (/m?) to the geare (501 t/m3.
e  %h20 as the moisture content (%) to the near

e %dry as the relative compaction to th@est 1%.

Pre-March 1988 Nuclear Gauge: (b

»  Press STEF

ously.

Record the following values

@ opriate:

ount.

e (Ctwet as the de
e Cth2o0 as the isture count.

simultaneously to return to the density and moisture display.

8 Nuclear Gauge:

»  Press STEF simultaneously.
AL

»  Press STEP

»  Press EMNTER repeatedly until “Counts” is displayed.
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Operating Instruction N208: Measurement (Soils) CPN MC3

»  Press CLEAR

Record the following values as appropriate:

e Ctwet as the density count.
e Cth2o as the moisture count.

To return to the density and moisture display:

»  Press STEP p simultaneously to return to the density and W play.
AT

»  Press STEP Q

.
»  Press ENTER repeatedly until “Density” isﬁm d.

»  Press CLEAR !
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Operating Instruction N211: Test Parameters (Soils) Humboldt 5001EZ

1 Start-up
» Press PWR and allow the nuclear gauge to complete the initialising routine.
*DATA LXK
*SET UP 000X
The following will be displayed: *ENGINEERING
DEPTH=SAF

displayed: *SET TARGET,

2 Measurement units ’\

F1 and the following will be
displayed:

P Press F3 repeatedly until “SI” %

MM . . .
» Press MEML and the |S®| return to the main menu.

3 Count time @

»  Press

*SET UP 2 N
and the following will be *SET MEASUREM o]
»  Press F2 *SET TRNCH CO

» Press = PCF/sI

‘ MEAS FAST/NORM/SLOW
§TD 4MINM1EMIN

%@g will be displayed: TYPE = ASPH/SOIL/THIN

DEPTH= AUTO/MANUAL

»  Press F'1 repeatedly until “NORM” flashes.

4 Soil mode

»  Press F3 repeatedly until “SOIL” flashes.
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5

7

There is no facility to set a material wet

Depth

Press

Press

F4

WA
MEMNU

repeatedly until “AUTO” flashes.

and the display will return to the main menu.

Maximum dry density

Press

Press

(To convert from t/m? to kg/m?3, multiply the maximum

Press

Ak
[y

F3

MAIN
MEMU

and the following will be

displayed:

OR

and the display will retur

F4

Material wet density bias

8 Material moisture bias 6

>

Press

2] &

P

Press

F2

Press

F3

and th

e following will be

e following will be

displayed:

MAXD = 0NN ’\\~
*INCREASE
*DECREASE

to increase or deg'egse the displayed

value uﬂ%e red value (within
the rani\Q g/m?® to 3000 kg/m?) is

obt
ony 1000.)

r@mam menu.

as using the keypad.

*SET UP 2

*SET MEASURE MODES
*SET TRENCH COR.
*SET TARGETS

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

*DECREASE

repeatedly until the “KVAL” value flashes.

OR

F4

to increase or decrease the displayed
value until the required K value is
obtained.

A maximum value of 0.20 (in increments of 0.10) and a minimum value of -0.10 (in increments of
0.01) may be set.
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To disable the material moisture bias, set a value of “0.0”.

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

o
Q
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Operating Instruction N212: Measurement (Soils) Humboldt 5001EZ

1 Start-up
»  Press PWR and allow the nuclear gauge to complete the initialising routine.
2 Measurement
TAKING MEASUREMENT
\ i i TIME REMAINING  X.XX
>  press | MEAS Z.nd Ithe Lolllowmg will be S
isplayed: MC = X
DD = XXXX
At the end of the counting period, the following will be ggnfnxx_x
displayed: *NEXTo

Record the following values as appropriate:
e DD as the dry density to the nearest 0.001 t/ Q

e WD as the wet density to the nearest 0.001 t/

e %PR as the relative compaction to th est 0.1%.
e %M as the moisture content to th¢'n 1%.
e M as the moisture content tothe ne 0.001 t/m3.
To convert from kg/m? to t/m?3, divide t isplayed value by 1000.)
@ DC = 000X Ds = XXX
and the Mg will be MC = XX.X MS = XXX.X
» rpress | F4 : VR = XX.XX AV = XXX
displ "LAST MDEPTH= XXX
Record the foIIow& as appropriate:
e DC as@rI sity count.
. oisture count.
A
> % MU 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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1 Start-up
»  Press ON
CLEAR
»  Press '
ENTER
2 Soil mode

»  Press

»  Press

CLEAR

EMTER

Department of Transport and Main Roads

el

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

and allow the nuclear gauge to complete the initialising routine.

SHIFT

repeatedly until “SOIL” is displayed (L
0\

3 Maximum dry density

LWR D
» Pr
ess AKX D
3.1 Retain the value
CLEAR
»  Press
ENTER

3.2 Change the val@

simultaneously until the following is
displayed:

&

and the following v@yed:

%,

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

O

to re\@ displayed value of maximum dry density.

from t/m3 to kg/m?3, multiply the maximum dry density by 1000.)

repeatedly until the following is displayed:

Press
and
hold
&
CLEAR
»  Press TER
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
WAL
> and the following will be displayed:
KX I
5.1
> to retain the displayed K value.

5.2 Change the value
Press Q

» and SHIFT and use the numbered keys to enter the K value. (L
hold

= A\

» Press repeatedly until the following is displayed: &

ENTER Q

53 Disable the material moisture bias

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

CLEAR
» Press pnp—— repeatedly until t@wmg is displayed:

» Press OFF if the nuauge is not required for further use.

%
QQ@
6\‘}
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Operating Instruction N214: Measurement (Soils) Humboldt 5001C

1 Start-up
»  Press ON and allow the nuclear gauge to complete the initialising routine.
2 Measurement
CLEAR o simultaneously until the following is XXX
»  Press || SHIFT .
ENTER displayed: 0:0
> TRENCH Q CoXXX
Press NORM and the following will be displayed: (L —
0%
K XX
At the end of the counting period, the following will be dis Ia
K

st 0.001 t/m>.

Record the displayed value as the dry density @ne

0
»  Press WD and record the displayeg@ as the wet density to the nearest 0.001 t/m?3.
> Press : and record&th ayed value as the moisture content (t/m?) to the

M nearest 0

. @ord the displayed value as the moisture content (%) to the nearest
A%

> Press
> and record the displayed value as the relative compaction to the nearest
Press 0.1%
6 a v . 0.
> 7
Press - and record the displayed value as the density count.
DC
> 8
Press NC and record the displayed value as the moisture count.

CLEAR x|

> SHIFT - - e .
Press ENTER simultaneously until the following is displayed: 00 I
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(To convert from kg/m? to t/m3, divide the displayed value by 1000.)

>

Press OFF if the nuclear gauge is not required for further use.

N
q/g‘l/
Q
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Operating Instruction N215: Test Parameters (Soils) Humboldt 5001P

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

SET

> Press oo ‘Q
31 Retain the value QK
SET

»  Press SHIFT oo | toretain the@ye alue of maximum dry density.

3.2 Change the value (b

Press

>  and SHIFT and use the keys to enter the required value to the
hold nearest
(To convert from t/m? to Itiply the maximum dry density by 1000.)

»  Press =SHIFT === to store the value.

4 Mate Q density bias
Thereg Q

% ity to’enter a material wet density bias using the keypad.
5 erial moisture bias

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

5.2 Change the value

Press
» and SHIFT and use the numbered keys to enter the K value.
hold
SET
SHIFT
» Press =or | tostore the value.
» Press OFF if the nuclear gauge is not required for further use.

o
Q
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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

»  Press NORM | and the following will be displayed:

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

X
.
Record the displayed value as the density count. K
8
»  Press o= and record the displayed value a ture count.
> Press - and record the displayed s the wet density to the nearest

WD 0.001 t/m3.

and rec t@played value as the dry density to the nearest
Do 0.001 t/

Press

5 @
| 2 % ord the displayed value as the moisture content (t/m?) to the
n

P
ress M st 0.001 t/m?,

| 2 Press and record the displayed value as the moisture content (%) to the nearest
4 0.001 t/m?3.
| 2 Press i and record the displayed value as the relative compaction to the nearest
%PR 0.1%.
(To convert from kg/m? to t/m?, divide the displayed value by 1000.)
»  Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

1 Set-up

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

When <READY> is displayed:

»  Press MENU and the following is displayed:

repeatedly until the following is

> p DOWN
ress ' displayed:

FOICWN or ENTER

L 2

START Units: ka/m3
»  Press ENTER and the following is displayed: Q UP/DOWN or ENTER

»  Press DOWN to set the desired unit. Q
Q.)

oM
P Press VES and the displaawil re to <READY>.
3 Count time t @

»  Press TIME @ following is displayed: up?[?ft;}meas{ Eﬂi{IER
9

»  Press D to set the desired count time. up?n%&ﬂiﬂéﬂ?ER

> % YES and the display will return to <READY>.

4 Depth

»  Press DEPTH the following is displayed: UF[I:EPDT#N }D?EE;JHTTER

»  Press DOWN repeatedly until the required test depth is displayed.
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

5.1

5.2

>

Press

On
YES

and display will return to <READY>.

Soil mode and maximum dry density

Press

Press

uA
PR

START
ENTER

and the following is displayed:

and the following is displayed:

To retain the displayed value, go to 5.1.

To change the displayed value, go to 5.2.

Retain value

Press

OFF
NO

to retain the displayed value.

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

Change the value

Press

oM
YES

to change the@ﬂyed value of PR.

The following is displayed: 6

For each digit:

Press

EMTER selects PR
DOWM selects MA

PR:
Change val

Q

0\
Q\\

PR O
UR/DOWN or ENTER

repeatedly until the required number is displayed.

to confirm each number.

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

Material wet density bias

Press

Press

MEMNU

DOWN

and the following is displayed:

and the following is displayed:

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

-RECALL -
UPRDOWN or ENTER

- OFFSET -
UR/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: UFR/DOWN or ENTER
Density Offset OFF
Want to enable?
> START L _
Press ENTER and the following is displayed: or
Density Ofiset 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. Q
6.1 Disable material wet density bias (L

ON , , ¢
» Press VES to disable the density offset. K\
or Q
OFF . L
» Press o to confirm that the der@set s to remain disabled.
The following will be displayed briefly: (b Density Offset Disabled

The display will return to <READY®

6.2 Enable material wet dens

ON ,
»  Press YES nable the density offset.

> F*@ 0 to confirm that the density offset is to remain enabled.

_ 3
And the following will be displayed: Ll

To retain the displayed value, go to 6.2.1.
To change the displayed value, go to 6.2.2.
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

6.2.1 Retain the value

Density Offset

START Enabled

»  Press ENTER and the following will be displayed:

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

6.2.2 Change the value

»  Press up for a positive value.

»  Press DOWN for a negative value. Q(L
For each digit: (L
0%

»  Press DOWN until the desired number is displayed. K

START ] Q
»  Press ENTER to confirm each number.

And the following will be displayed:

The display will return to <READY>. 6
7 Material moisture bias 66

Enabled

03P e

- RECALL -
»  Press MENU Qe following is displayed: UP/DOWN or ENTER
- OFFSET -
»  Press and the following is displayed: UF/DOWMN or ENTER
START Offset: Density
| 4 and the following is displayed: UP/DOWN or ENTER
EMTER
Offset: Moisture
»  Press DOWM and the following is displayed: UR/DOWN or ENTER
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

> START L _
Press ENTER and the following is displayed:

To disable the material moisture bias, go to 7.1.
To enable the material moisture bias, go to 7.2.

Moist Offset OFF
Want to enable?

or

Moist Offzet ON
Want to disable?

71 Disable the material moisture bias (L
oM
> Press YES to disable the moisture offset. (LQ
or 0%
OFF . ) . L
»  Press o to confirm that the moisture offset ig ain disabled.
. . . Muoisture Offset
The following will be displayed: Q Disabled
The display will return to <READY>. Gg to B(b
7.2 Enable the material moisture @
> on @ |
Press VES t@ e moisture offset.
or 6
»  Press to confirm that the moisture offset is to remain enabled.
K= X

Wg will be displayed:

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

7.2.1 Retain the value

> START o _
Press ENTER and the following is displayed:

The display will return to <READY>. Go to 8.
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UR/DOWN or ENTER

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

7.2.2 Change the value

>

>

Press

Press

For each

Press

Press

up

for a positive value.

or

DOWN

for a negative value.

digit:

DOWN

START
EMTER

to confirm each number.

And the following will be displayed:

The display will return to <READY>.

Trench offset

Press MENU
Press DOWN

START
Press ENTER

Press

Press

oM
YES

or

and the following i
and the foIIoispIayed:

a@ lowing is displayed:
%peatedly until the following is

displayed:

and the following is displayed:

to disable the trench offset.

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

until the required number is displayed.

N
Qb

re Offset
Enabled

R

- RECALL -
UF/DOWN or ENTER

- OFFSET -
UP/DOWN or ENTER

Offset: Density
UP/DOWM or ENTER

Offset: Trench
LUP/DOWN or ENTER

Tren Offset OFF
Want to enable?

or

Tren Offset OM
Want to disable?
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Operating Instruction N217: Test Parameters (Soils) Instrotek Xplorer 3500

OFF
»  Press o to confirm that the trench offset is to remain disabled.
_ , , Trench Offset
The following will be displayed: Disabled

The display will return to <READY>.

N
Q,Qq/
Q
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Operating Instruction N218: Measurement (Soils) Instrotek Xplorer 3500

1 Set-up
oM
» Press VES
2 Measurement

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

When <READY> is displayed:

d of the counting period:

> START
Press ENTER

At the en
P Press DOWN

Time =
and the following is displayed: Depth:

(l/

repeatedly until the required values are {\Md.

Record the following values as appropriate:
WD as the wet density to the nearest 0.001 t/

DD as the dry density to the nearest 0.001 t/m?3}

% PR as the relative compaction to thg nedgest 0.1%.

Moist as the moisture content (t/l‘%‘\
to nearest 0.1%.

earest 0.001 t/m3.

M Count as the moisture co

% M as the moisture contenE%)

D Count as the densitv c

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

»  Press

»  Press

o

ON
YES

%e display will return to <READY>.

If the nuclear gauge is not required for further use.
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

1 Start up

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

2 Measurement units

When <READY> is displayed:

»  Press SETUP \
»  Press 2 (L

The following will be displayed: * _ kg/m?

»  Press 2 Q
Metric Units
The following will be displayed: Kg/m?
(b ENABLED

The display will return to <SETUP>. e
3 Count time

»  Press SETUP @

TIME: XX,
1-15sec
»  Press @ and the following is displayed: 2 -1 min
3 - 4 min
> e
. . . . COUNT TIME
The following will be briefly displayed: 1 min

The display will return to <READY>.
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

4 Soil mode

» Press | MODE

The following will be displayed:

»  Press 2

The following will be displayed briefly:

The display will return to <READY>.

5 Material wet density bias

»  Press OFFSET the following is displayed:

»  Press 1 t t
The following will be displaye @

Density Offset
@ o kgl/m?
1. Enable 2. Disahle

6 3. Change Offset

To disable the@| wet density bias, go to Step 5.1.
rial wet density bias, go to Step 5.2.

To enabl
To ch@ material wet density bias, go to Step 5.3.
5.1 @ material wet density bias

»  Press 2

The following will be displayed briefly:

The display will return to <READY>. Go to 7.
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MODE: 3K

Select: 1- ASPHALT
2-50IL

Press # to Select

Q\

N

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

Density Offset
DISABLED
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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 1

The following will be displayed:

Change material wet density bias

Press

ENTER

Press START

The following will be displayed briefly:

The display will return to <READY>.

Material moisture bias

Press | OFFSET
Press E
The foII II be displayed:

3 the following is displayed:

N
6(5

the foI@Qﬁsplayed:

6

Maisture Offset
1. 00 20 00
3000 4 00
5. New &. Disable

Disable material moisture bias

Press 6

The following will be displayed:

The display will return to <READY>.

Go to Step 8.
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Density Offset
ENABLED

Density COffset
ENABLED

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

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

6.2 Enable the material moisture bias
»  Press the number corresponding to any of the stored values.
6.3 Change a material moisture bias value
5 Select Offset Source
»  Press the following is displayed: 1. Manual Entry
2. Gauge Derived
For manual entry:
»  Press 1 the following is displayed:
Use the numbered keys to enter the average oven dry moisture content to tf
ENTER igidge Moisture %
»  Press START the following is displayed: * 0.00%
Press <ENTER=
Use the numbered keys to enter the average standard bloc \lre content to the nearest
0.01%.
= oo
ENTER
> S e A Do you want to save
Press START the following is display this value for ater use ?
To save the displayed value: ,
Select Memory Cell
»  Press YES the fo w'@dlsplayed: ; E‘
Press # to Select
P  Press a numbered key ?1®or 4) to select a memory location in which to save the value.
K xxx
The following \@ splayed briefly: ENAELED
If the va Qot to be displayed:
> % NO
The display will return to <READY>.
For gauge derived:
True Moisture %
»  Press 2 the following is displayed: XK
Press =<ENTER=

Use the numbered keys to enter the true moisture content to the nearest 0.01%.
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

»  Press START the following is displayed:

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

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

To save the value:

»  Press YES

To enable the value without storing:

»  Press NO

7 Trench offset

»  Press OFFSET the following is displ Q

»  Press 3 the followi ayed:

To enable the trench offs

6

»  Press
Thef llo displayed:
%ble the trench offset:
»  Press 2

The following is displayed:

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

Flace gauge on soil,
Lower rod and

Fress any key

[
Save This Value for
Later Use 7

Q

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

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

Trench Offset
EMAELED

Trench Offset
DISAEBLED
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Operating Instruction N219: Test Parameters (Soils) Troxler 3440P

To change the trench offset:

»  Press 3
Place éauge in
o trench on Std.
The following is displayed: Elock in SAFE Pos.
Press =5TART=
ENTER
»  Press START

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

»  Turnthe power switch off if the nuclear gauge is not required for further,
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Operating Instruction N220: Measurement (Soils) Troxler 3440P

1 Start up

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

2 Measurement

When <READY> is displayed:

ENTER Depth: 22X mm
» Press START the following is displayed: PRI XXAX kg
Time: XX
In the manual depth mode, the gauge will prompt for the source rod depth. | % mode,
the gauge software reads the depth strip on the source rod to determine OQD
At the end of the counting period, the following will be XK fm?'a
. . legdm
displayed: — %X
Record the following values as appropriate:
e % PR as the relative compaction to the pearest).1%.
e DD as the dry density to the nearest 0. 3
e WD as the wet density to the near% m3.
e M as the moisture content (t/f\) to t earest 0.001 t/m?3.
¢ % M as the moisture conten % » the nearest 0.1%.
(To convert from kg/m? to t/m?3; iv@ displayed value by 1000.)
»  Press ESC @
»  Press
> Pressg *
. ) . DC = 00X
TheTollowing will be displayed: MC = xx

Record the following values as appropriate:
e DC as the density count.
e MC as the moisture count.

EsSC

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

P Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

1 Start up

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

2 Measurement units

When <READY> is displayed:

»  Press SETUF \
»  Press 2 Q(L

The following will be displayed:

»  Press 2 :
Metric Units
The following will be displayed briefly: Kgim?
EMABLED

The display will return to <SETUP>. t

3 Count time E @
»  Press SETUP @

4’& TIME: XX
@ 1-15 sec

»  Press and the following is displayed: 2 -1 min
J-4min
) ) ) ) COUNT TIME
The following will be displayed briefly: 1 min

The display will return to <READY>.
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

4 Soil mode

»  Press MODE

The following will be displayed:

»  Press 2

The following will be displayed briefly:

The display will return to <READY>.

5 Material wet density bias

» Press OFFSET the following is displayQ

»  Press 1 b
The following will be displayed; @

Density Offset
X kg/m?
6 1. Enable 2. Disable
K 3. Change Offset
To disable the @al wet density bias, go to Step 5.1.

To enab @. aterial wet density bias, go to Step 5.2.
Qger

T material wet density bias, go to Step 5.3.

5.1 is@ble 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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Q&

MODE: 3K

Select: 1- ASPHALT
2-50IL

Press # to Select

N

LED

e

N

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

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

5.2 Enable material wet density bias

» Press

Density Offset
The following will be displayed: ENABLED
5.3 Change material wet density bias
Density
»  Press the following is displayed: Se 1-)
In d = R=
> Use the numbered keys to enter the required value to the nearest 1 kg/in®.
(To convert from t/m?® to kg/m?3, multiply the material wet density bi y 1007~
ENTER \
»  Press START K
) . ) . : Density Offset
The following will be displayed briefly: ENAELED
The display will return to <READY>. (bQ
6 Material moisture bias e
Q -OFFSET--Select:
1-Dens. -OFF-
» Press | OFFSET | the fol i/displayed: 2 _Moist  -OFF-
2 3-Trench -OFF-
»  Press 2 6
The follo@ll be displayed:
0 Moisture Offset
1. oo 20 0o
3000 4 00
5. Mew @& Disable
6.1 Disable material moisture bias
P Press &
. . . Moisture Offset
The following will be displayed: DISABLED

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

6.2 Enable the material moisture bias

»  Press the number corresponding to any the stored values.

6.3 Change a material moisture bias value

5 Select Offset Source
»  Press the following is displayed: 1. Manual Entry
2. Gauge Derived
For manual entry:
True Moistige %
»  Press 1 the following is displayed: X.
Pr ENTER=

ENTER jauge Moisture %
»  Press START the following is displayed: 0.00%
0\ ress <ENTER=

Use the numbered keys to enter the average standard block &re content to the nearest
0.01%.

For gauge derived:

True Moisture %
»  Press 2 the following isf{di ‘ X3
FPress =<ENTER=

Use the numbered keys to enter the tn@isture content to the nearest 0.01%.

EMTER Q Place gauge on soil,
»  Press START t oWing is displayed: Lower rod and

Press any key
Place the gauge on t rement site and press any key.
At the completi &e counting period, the following will be gavﬂm Value for
: Later Use 7

displayed
To sa@Que:
> @ YES

To enable the value without storing:

»  Press MO
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Operating Instruction N221: Test Parameters (Soils) Troxler 3430P

7

>

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

Trench offset

Press OFFSET

Press 3

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 i

TER
S START

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

9

ed:

%,

the following is displayed:

the following is displayed:

03P

a@b

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

Trench Offset
M0 D:0

1. Enable 2. Disable

3. Change Offset

N
Qb

ch Offset
EMAELED

Trench Offset
DISABLED

Flace (-Bauge in
trench on Std.
Elock in SAFE Pos.
Press <START=

Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N222: Measurement (Soils) Troxler 3430P

1 Start up

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

2 Measurement
When <READY> is displayed:

Depth: XX mm
»  Press START the following is displayed: PR mg’"ﬁ

Time:

mode,

g
: 0 = XX kg/m?
K = XX % M=XX

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

the gauge software reads the depth strip on the source rod to determine

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

Record the following values as appropriate:
e % PR as the relative compaction to the nearest0.1%.
e DD as the dry density to the nearest 00 3,

e WD as the wet density to the nea&h m?2.
e M as the moisture content (t/@?) to t earest 0.001 t/m?.
e % M as the moisture conten (%

(To convert from kg/m? to t/m? di\@ displayed value by 1000.)
»  Press ESC @6

»  Press RE

o the nearest 0.1%.

»  Press

T llowing will be displayed: MC = xx

Record the following values as appropriate:

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

ESC

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

P Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

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

When <READY> is displayed:

> Press SPECIAL \

»  Press 4 to access the gauge setup menu.

Indicator
Beeper Level

Scroll through the menu using the arrow keys. Q&

UNITS in XXX
1-PCF

»  Press 8 and the following is di ed: 2 — ki
(b 3 —glem?

»  Press 2 and the foIIo@ displayed: UNITS IN kg/m?
The display will return to the ;etup menu.

3 Count time 6@

»  Press and the following is displayed:

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

-COUNT TIME-
» PreSs 2 and the following is displayed: G0 sec

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

4 Soil mode
- MODE —
. . 1 - Soil Mode
»  Press MODE and the following is displayed: 2 — Asphalt Mode
3 = Thin Layer Mode
»  Press 1
And the following will be displayed briefly: Soil Mode Ni
The display will return to <READY>. Q L
5 Material wet density bias
*
K FFSET Salect
S . 1 -"\Wet Density OFF
»  Press OFFSET and the following is displayed: 2 _ Moisture OFF
v 3 — Trench OFF
| QO
»  Press (b
The following will be displayed:
—Enable 2 - Dizable
6 3 - Change Offset
To disable ial wet density bias:
Wet Density Offset

> % and the following is displayed: DISABLED

To enable the material wet density bias:

1 o Wet Density Offset
»  Press and the following is displayed: ENABLED
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Operating Instruction N223: Test Parameters (Soils) Troxler 3450

5.11

Q

Change the value

Press 3

Press T or
+

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

Press ENTER

The following will be displayed:

and the following is displayed:

l

The display will return to <READY>.

Material moisture bias

Press OFFSET

Press 2

The following will t@yed:

\\?@

Press

and the following gbayed:

Wet Density Offset
w0k kgfm®
Select (+/-)

N

Dgnsity Offset

ENABLED

OFFSET Select:
1 —"Wet Density OFF
2 — Moisiure OFF
3 —Trench OFF

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

ble the moisture offset:

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

To enable the moisture offset:

1 Muoisture Offset
»  Press and the following is displayed: ENABLED
6.1.1 Change the value
Moizture Offset
1 - Stored Offset
»  Press 3 and the following is displayed: 2 — Gauge Derived
3 — Keypad E\

To select a stored offset:

re Offset
S K Value Cell:

»  Press 1 and the following is displayed: * 1000 2—000
K 3-000 4-000

»  Use the numbered keys to enter the required value to a 0.01%.

The display will return to <READY>.

6.1.2 Change to a gauge-derived value Q
d valug;

To change the moisture bias to a gauge-deri

Moisture Offset

Q'g 1 Stored Offset
»  Press 3 and th@ ixg is displayed: 2 — Gauge Derived

3 - Keypad Enfry

ag ﬁauge Derived
L Moisture Ofiset
»  Press 2 d the following is displayed: 1 — Measure Moisture

2 — Input True Moist

Flace Gauge On
L Surface To Be Tested
> S and the following is displayed: Press START For 4
Cne — Minute Counts

»  Press START

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

»  Press START

After the last measurement:

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

To enter the true moisture later:

»  Press 1 Q(L
To overwrite the partial offset: 0%

»  Press YES

To use the stored partial offset:

»  Press WO (b

To enter the true moisture now: @
Input True Moisture
L W00 U
»  Press 2 a wing is displayed:
ENTER When Done

7 Trench oﬁ@&
QOFFSET Select:

ET L 1 - Wet Density OFF
and the following is displayed: 2 _ Moisture OEF

3 —Trench OFF

»  Pres

Trench: TMO = x00
3 L TDO =00 X000

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

»  Press

To disable the trench offset:

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

To enable the trench offset:

» Press

To create a new trench offset:

»  Press

Position the gauge inside the trench and:

»  Press

The gauge will display the progress of the standard count op &

After the standard count, the gauge displays:

START

and the following is displayed:

and the following is displayed:

New Trench
TMO = 2000

To enable the new trench offset: b

»  Press

To create another tr
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YES

Trench Offset
EMAELED

Set Rod To STD Pos
Press START For
1 Minute S50 Count
InT

\V
Q
.gl/
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Operating Instruction N224: Measurement (Soils) Troxler 3450

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

When <READY> is displayed:

»  Press START

In the manual depth mode, the gauge will prompt for the source rod depth. %
In the automatic depth mode, the gauge software reads the depth strlp n t rce rod to

determine the source rod depth.
% PR = XX%
DD = XX ka/m?3
At the end of the counting period, the following will be displa WD = XX kg/m?
M=200% M=XX
Record the following values: E
e % PR as the percent proctor to the ne 1%.
e DD as the dry density to the nearédst /m?3,

e WD as the wet density to the Ngarest®f001 t/m?3.
e M as the moisture content ( the nearest 0.001 t/m3.

e % M as the moisturego %) to the nearest 0.1%.

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

»  Press l %Q
- Counts -
DC:  o0ood 00

And the fi @II be displayed: MC: W
Press ESC To Exit
% the following values as appropriate:
z o

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

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

¢ MC as the moisture count.

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

»  Press OFF if the nuclear gauge is not required for further use.

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



Department of Transport and Main Roads

el

Operating Instruction N225: Test Parameters (Soils) CPN MC1 and MC3 Elite

1 Set-up
»  Press

2 Units
»  Press

»  Press

»  Press

oM
YES

MENU

DOWM

12

the menu screen.

»  Press

e

ME

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

the first screen will be:

the following is displayed:

(button 1, then 2)

> After selecting the unit of measureme the(gbe

returns to

ESC the ready screen
3 Count tim@

and the following is displayed:

»  Press UP and DOWN to set the desired count time.

»  Press

YES

returns to the ready screen

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

1. Recall
2. Set depth

L 2 U :
& lect # ESC exit

1. PCF

2. kg/m?

3. GCC

Select#, ESC exit

11. Auto scroll

12. Set units
UP/DOWN for next
Select#, ESC exit

GAUGE READY
COUNT TIME: # min
Depth: ##¢  Offset: N
=date= <=time=

Cnt Time: #F min.
UP/DOWN TO CHANGE
YES to Accept

ESC to Exit

GAUGE READY
COUNT TIME: # min
Depth: &  Offset: N
=date= =time=
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Operating Instruction N225: Test Parameters (Soils) CPN MC1 and MC3 Elite

4

Depth

The Elite gauge is equipped with an automatic non-magnetic depth indicator. The depth is
automatically read as you lower the source into the measure position and the appropriate constants
are selected to calculate the density.

The gauge can be placed into manual depth mode by disabling the Automatic depth mode from the
MENU functions.

5

>

>

>

Soil mode and maximum dry density

WA 1. Proctor
LIk
Press PR and the following is displayed: 2. Max. Dens \
Press 1 for Proctor.
*
K Enter value for

VES Proctor: ##8 PCF

Press ENTER to accept
ESC to Exit

return to ready screen.

Use the number buttons to change the value. Oncs? entered the PR value, the gauge will

6

Offset

There are three offset options for gauge@ , moisture, and trench.

To use the offset mode:

>

>

>

%,

Press

s o|®g

OWN to select the offset you want to enable.

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

b

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
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Operating Instruction N226: Measurement (Soils) CPN MC1 and MC3 Elite

1 Set-up

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

When the ready screen is displayed:

Depth: XX \
START S
»  Press ENTER and the following is displayed. _—
At the end of the counting period, the gauge will display:
0\
M Count: ### \

Press UP/DOWN

D Count: 355 K
» | MCR ### DCR: s Q

WD: #H#H kg/m?®

s 0P

| 2 %BVOIDS: ikt

Press URP/DOWMN E

Moist: #22 kg/m®
DD: #E lg/m3
» | o mois #% %PR: #

Press UFIDDWN@

Record the followi

n :
e WD as&t density to the nearest 0.001 t/m3.
D

. ry density to the nearest 0.001 t/m?3.
.Q s the relative compaction to the nearest 0.1%.
6 ist as the moisture content (t/m?) to the nearest 0.001 t/m?>.
% Moist as the moisture content (%) to the nearest 0.1%.
e M Count as the moisture count.
e D Count as the density count.

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

on
P Press YES and the display will return to the ready screen.
> OFF . ) .
Press To if the nuclear gauge is not required for further use.
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

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

When <READY> is displayed:

SHIFT
»  Press « \

SPECIAL
»  Press 0 and the following is displayed:
.
YES — Next menu
> Press YES repeatedly until the following 8- SETUNITS
EXIT displayed: LU= 2 R SR E
: 11 - COMM PROTOCOL
UNITS in 23
SPECIAL
Press 1-PCF
»  Press : and the follo is displayed: 7 —METRIC
EMTER — Mo change
DEPTH b
»  Press 3 @ ollowing is displayed: UNITS IN METRIC

The display will retur@%ADY>.
3 Cou Q

% TIME: XX
TIME 1-15sec
» Pr and the following is displayed: 2 — 1 min
3 — 4 min
DEFTH -COUNT TIME-
»  Press . and the following is displayed: 1 min

The display will return to <READY>.
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

4

>

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

Asphalt mode
SHIFT
Press
X
MCDE
Press
a
DEFTH
Press
2
COUNT
Press
-1
YES
Press EXIT
or
MOICE
CiCE

and the following is displayed:
and the following is displayed:

and the following is displayed:
and the following is displayed:

03P

and the follo is displayed:

The display will return to <RE @

Press

Press

Press

Press

DEPTH

and the following is displayed:

and the following is displayed:

and the following is displayed:

MODE: 2000
Select 1 - 350IL
2 — ASPHALT
(CE to exit)

ASPHALT:

voids also?

ASPHALT: % MA
% VOIDS

ASPHALT: % MA

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

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

ASPHALT: 100% MA
Do you want to enable %
voids?
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Operating Instruction N301: Test Parameters (Asphalt) Troxler 3440

5.1

5.2

5.3

>

Press

The display will return to <READY>.

YES
EXIT

or

NOICE
CiCE

Maximum density

Press

PROCTORS
MARSHALL

+

To retain value, go to 5.1.

To change value, go to 5.2.

Retain the value

NOICE | , .
CICE to retain the dlsplay%e of"MA.
The display will return to <READY>. Go to (b

Change the value

Press

Press

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

YES
EXIT

to

&

Enter a new value

Press

DEPTH

and the following is displayed:

And the following @splayed:

and the following is displayed:

and the following is displayed:

O

e displayed value of MA.

and the following is displayed:

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

ASPHALT: 100% MA

Select:
1-MA
2-FR
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:

If the value is not to be saved:

»  Press

MOICE
CiCE

and the display will return to <READY>.

To save the displayed value:

»  Press

YES
EXIT

and the following is displayed:

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

Go to 6.

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

And the following will be displayed:

The display will return to <READY>. Go to (b
5.4 Select a stored value 6

»  Press

COUNTS

1

and té@wing is displayed:

R

»  Press the number@, 2, 3 or 4) to select the required value:

6 Voidless density

»  Press

FROCTORS
MARSHALL

+

And t%@g will be displayed:
%0

splay will return to <READY>.

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

Select desired
Marshall:
1 XH2KX
F XK XK

Marshall
HHH kg/m?
EMAEBLED!
stored in cell X

MA = XXX kg/m?
PR = X0

WD = XK

Want to change?
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Operating Instruction N301

: Test Parameters (Asphalt) Troxler 3440

»  Press

»  Press

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

»  Press

YES
EXIT

CALC

START/
ENTER

and the following is displayed:

and the following is displayed:

And the display will return to <READY>.

7 Material wet density bias
OFFSET

»  Press and the following is dis ed:
MR
COUNTS (b

»  Press

.1

To disable
To ena
71
»  Press

Density Offset

DISAB

or

rial wet density bias, go to 7.1.
aterial wet density bias, goto 7.2

material wet density bias

NCCE

C/CE

SELECT:
1-MA
2-FR

3 -VOIDLESS

Voidless Density
I begim3
Fress enter when
complete

N
Qb

Q

R

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

Density Offset
EMABLED
Do you want to
DISABLE?

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

YES

EXIT

And the following will be displayed briefly:

The display will return to <READY>.
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to disable the density
offset.

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

7.2 Enable material wet density bias

to confirm that the
YES to enable the densit NO/ICE
»  Press ' or density offset is to

offset. .
EXIT CICE remain enabled.

-Wet Density-
. . . Ofizet
The following will be displayed: K kgdm?

YWant to change?

To retain the value, go to 7.2.1. \
To change the value, go to 7.2.2. (L
7.21 Retain the value Q
MOICE
» Press | cice to retain the displayed value of Wet Densi&%t.

. . . . Density Offzet
The following will be displayed briefly: ENAELED!
The display will return to <READY>. (bQ

7.2.2 Change the value
b - WD Offset -
YES o Select +or -
»  Press EXIT and tEf g is displayed: 1=+

WD Offset

and the following

»  Press Press enter when

is displayed: completed
> Usethe red keys to enter the required value to the nearest 1 kg/m?.
START!
ENTER
»  Press
. ) . Density Offset
The following will be displayed: EMAEBLED!

The display will return to <READY>.
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Operating Instruction N302: Measurement (Asphalt) Troxler 3440

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

When <READY> is displayed:

START/ \
ENTER
»  Press (L
The following will be displayed: (kg
2

Depth: 0 mm lgfm?3
MA: XK kg/m? et)
Time: XX sec. or CWW enr

(asphalt density bias labelled) It density bias enabled)

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

0 WA = XX X 9 % MA = XX X %
WD =XXXX kg/m? WD =XXXX kg/m?
or (WD Offset)
EMTER — More Info

M =HE WM=XX
T VOIDS = XXX %

(asphalt density bias diga (asphalt density bias enabled)

If more information is

»  Press

N

fgllowing will be displayed: VOIDS = XX

Record WD as the wet density.

SHIET 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: SHIET/RECALL to
see Readings
Record Dens Ct as the density count.
NOICE
»  Press and the display will return to <READY>.
CICE

»  Press OFF if the nuclear gauge is not required for further use. (L\
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

1 Set-up

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

When <READY> is displayed:

» Press | SPECIAL | and the following is displayed:

tedly until the following is S ITS -
> p repea
ress * displayed: 1pr ENTER)

.
START L _ - UNITS -
»  Press ENTER and the following is displayed: Q [t or ENTER)
»  Press * to set the desired unit.

oM
»  Press VES and the dspIaEwllfebto <READY>.
3 Count time e @
TIME: X min

»  Press TIME @ following is displayed: (Tl or ENTER)
»  Press to set the desired count time.

> % Y hé and the display will return to <READY>.

4 Depth

»  Press DEFTH and the following is displayed: [.[:Tef‘.];r ﬁr.;g;‘
»  Press * repeatedly until the required test depth is displayed.
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Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

EZ XX (TL)
Change 77 valug?

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

VLA 200K TH
Change MA v

To retain the displayed value, go to 5.1.

To change the displayed value, go to 5.2

5.1 Retain the value
OFF
» Press el

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

5.2

» Press

The following will be displayedb@

Change the value

oM
YES

For each digit:

to retain the displayed value.

to change the 'splgbe of MA

Q‘L

AT 000K
(T4 or ENTER)

%,

repeatedly until the required number is displayed.

to confirm each number.

lay will return to <READY>.

6 Asphalt density bias

»  Press

»  Press

SPECIAL

4

and the following is displayed:

- RECALL -
(t4 or ENTER)

repeatedly until the following is
displayed:

- OFFSET -
(14 or ENTER)

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

20f4



Operating Instruction N303: Test Parameters (Asphalt) Troxler 3430

6.1

6.2

6.2.1 6 t d
START

>

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.

Disable asphalt density bias

Press

OFF
NO

to confirm that
the density
offset is to
remain disabled

The following will be displayed briefly:

Enable asphalt density bias

Ofizet: Density
(Tl or enter)

Dens. Offset OM
Want to disable?

O
YES

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

Press

And the following will

To retain the
To changg

Press

o
YES

lue

ENTER

to disable bor
densi;ﬁ t

ayed:

ap, goto 6.2.1.
isplay, go to 6.2.2.

The following will be displayed:

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

OFF
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Q

*
tc& the density offset.

Dens Offset OFF

to confirm that the density offset

is to remain disabled.

D Off = XXXX kg/m °
(1 or ENTER)

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

6.2.2 Change the value

»  Press ¢

For each digit:

»  Press *

START

»  Press ENTER

The following will be

The display will return to <READY>.

7 Asphalt voidless density

> Press SPECIAL

»  Press w

START
»  Press ENTER

For each digit:

»  Press *l'

ST

»  Press

to enter a positive

POSTIV * to enter a negative asphalt
asphalt density or ) .
bias density bias.

until the required number is displayed.

to confirm each number. \

displayed briefly:

K - RECALL -
and the following is displayed: Q {tl or ENTER)

, , - VOIDLESS DENS -
repeatedly until the dlsplayed: {1l or ENTER)

. . WD = XK
and the foIIow@splayed: (T1 or enter)
?r@ required number is displayed.

to confirm each number.

The % return to <READY>.
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Operating Instruction N304: Measurement (Asphalt) Troxler 3430

1 Set-up

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

When <READY> is displayed:

START De ﬁ
» Press ENTER and the following is displayed: Tim Sec
At the end of the counting period: (L
*
» Press * repeatedly until the required values are di d.

Record the following values as appropriate: Q
e WD as the wet density to the nearest 0.001 t/
e D as the density count.
To convert from kg/m? to t/m?3, divide the dis e by 1000.)
> Press % and the disp|a6|re n to <READY>.

OFF ) ) i
»  Press O if the r gauge is not required for further use.

%
QQ)@
6\‘»
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Operating Instruction N307: Test Parameters Troxler 4640B

1 Start-up
»  Press ON and allow the nuclear gauge to complete the self-test routine.
2 Measurement units
SPECIAL FUNCTION
SPECIAL : : YES - next menu
the foll I
> Press SHIFT - a.nd e following will be 1 - Surface Voi
“ displayed:
»  Press 7 and the following will be displayed:

Density in kg/m?

Select: 1 - kgfm?
2 - glem?

Enter - no change

OFFSET < ?
»  Press 2 and the following will be displaye

 — Q UNITS - METRIC
and the following will bgb

CFFSET Density in gicm?®
»  Press 3

ayed:

The display will return to <RE

3 Count time 6@
K -Count Time-
HX min.

»  Press and the following will be displayed: Do you want
to change?

(Units of g/cm? are equivalenti l@

Sel 1- 0.5 min.

2-1 min.
’ and the following will be displayed: - 2 min.
> P VES d the foll Il be displayed 32
EXIT 4-3 min.
p—— -Count Time-
SFFSET 1 minutes!
»  Press 2 and the following will be displayed:

The display will return to <READY>.
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Operating Instruction N307: Test Parameters Troxler 4640B

4

Layer thickness

THICK
MR

Press

and the following will be displayed:

Layer Thickness:
XX om.
Input and

Press ENTER

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

(The minimum value that can be set is 2.54 cm).

STARTY
Press EMTER

The display will return to <READY>.

and the following will be displayed briefly:

Marshall and maximum (voidless) density

has
Press  LoipLess

MOICE
CICE

Press

If values other than “0.000 g/cm?®”

@nowing will be displayed:

Press | 'ES
EXIT 6
REG K
Press
TARTS
SS EMTER
RECALL
Press
0
START/
Press ENTER

and the following will be displayed:

If MA and VD values of “0.000 g/cm®” are displ E

g

ayed:

and the following will be displayed:

and the display will return to <READY>.
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Layer Thickness:

KX {:K

&

QY

COX200 glom®
D: X¥¥X  alcm?
Do you want
to change?
MARSHALL
XXX gfcm?
Input and

Press ENTER

VOIDLESS DENSITY
KK glem?

Input and

Press ENTER
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Operating Instruction N307: Test Parameters Troxler 4640B

6 Asphalt density bias

»  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.

6.1 Disable asphalt density bias

»  Press

The display will return to <READY>.

6.2 Enable asphalt density bias

»  Press

OFFSET
—

2

p——
SP.CAL.

1

and the following will be displayed briefly:

and the following will

To retain the displayed value, go to S@J.
To change the displayed value?@ep 6.2.2.

6.2.1 Retain the value

6.2.2

%,

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

<

Q\

Oifset. ENABLED
X glcm®
1 - Enable/Change

2 - Disable

ot

Offset: EMAELED
X glcm®

Want to change
offset value?

Select source
of Offset

1 - keyhoard

2 - stored value
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Operating Instruction N307: Test Parameters Troxler 4640B

6.2.2.1 Enter a new value

=P CAL.
»  Press 1

SP.CAL.
»  Press 1

and the following will be displayed:

- OFFSET
to enter a positive -
bias. 2

The following will be displayed:

»  Use the numbered keys to enter the asphalt density bias to the nearest

STARTS
EMTER

»  Press

Note: It is not necessary to save the displayed value t ;

and the following will be displayed:

If the value is not to be saved:

MOICE
{CE

»  Press

and the display will return to’<READY>.

To save the displayed value: @

»  Press VES
EXIT

»  Usethe numb@
Note@_
TART/

> S EMTER

and@ ing will be displayed:

s to enter the memory location.

and the following will be displayed briefly:

The display will return to <READY>.

6.2.2.2 Select a stored value

OFFSET
>

Press 2

and the following will be displayed:

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

to enter a negative bias.

Offzet value:
x -—- gicm?®
Input and
press E

you want to
this value?

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

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

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

OFFSET

»  Press 7 repeatedly until the required memory location and value is displayed.
SP.CaL. W ﬂ[:ﬂ"la'

»  Press 1 and the following will be displayed briefly:

The display will return to <READY>.

»  Press OFF if the nuclear gauge is not required for further use.

N
Q,Qq/
Q
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Operating Instruction N308: Measurement (Asphalt) Troxler 4640B

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

When <READY> is displayed:

START/
> Press ENTER
MA:  XXXX glem?
Thick: XX XX cm
The following will be Hj-rg:_ KX o
displayed: TLz SudEnes

(asphalt density bias disabled)

halt density bias enabled)

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

Dens: HOO kg/m?
HaMA: O X

. 100-%aMAC X000 K%
displayed: Q WVOID: X XN%

Record Dens as the wet density to th near(eb)m t/md.

»  Press SHIFT

Dens: 004X kgim?
TahA: XX K%
aVOID: X XX%
Cnfs HOROK B

d the display will return to <READY>.

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

Record Cnts as the dé@unt values for System 1 and System 2.

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 STEP UNIT simultaneously until the density and moisture display is
1 e obtained.
UNIT
»  Press until “gecc” is displayed.

1 e \
Post-March 1998 Nuclear Gauge: (L
UNIT Q

»  Press STEF = | simultaneously. (L
0\

»  Press ENTER until “gece” is displayed. K\
»  Press STEP
»  Press ENTER until “Densi;y” ’ displayed.
» Press |ULEAR E @
2 Count time
> TIME TIME
Press
D H {:I H

’ 6
3 Maximum density
HCOMP
P  Press [m===== yntil “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 ENTER

4 Asphalt density bias

D EBlAS

»  Press
5.

To enter a positive bias:

10 and use the numbered keys to enter the asphalt density bia Rarest
»  Press

+ 0.001 t/m3.

»  Press ENTER (LQ
Q

To enter a negative bias:

10 and use the numbered keys to enter th alt density bias to the nearest
»  Press
- 0.001 t/m3.

»  Press ENTER (bQ
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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

Fr HHAK HHHK HEH

% HHHK HEE

Md R

Bi HIHK HHK

Record Dn wet as the wet density to the nearest 0.001 t/m?>. ‘\

Pre-March 1988 Nuclear Gauge:

»  Press STEP H simultaneously. Q
AL

Record Ct wet as the density count. Q

H simu ﬁeous to return to the density display.
AD

simultaneously.

»  Press STEP

Post-March 1988 Nuclear Ga

»  Press STEP

»  Press

> % ENTER repeatedly until “Counts” is displayed.

»  Press |CLEAR

Record CT wet as the density count.

»  Press STER simultaneously to return to the density display.
AC
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Operating Instruction N310: Measurement (Asphalt) CPN MC3

»  Press STEP
»  Press ENTER repeatedly until “Density” is displayed.
»  Press |CLEAR

o
Q

03O
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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 HXOUXX
*SETUP  XOCKXCXX

The following will be displayed: *ENGINEERING
DEPTH=SAF
— *SETUP 2
and the following will be *SET MEASUREM
»  Press F2 displaved: g *SET TRNCH CO
ISplayed: *SET TARG
2 Measurement units ’

. . ME
F1 and the following will be = PCEISI

> P
ress displayed:

»  Press F3 repeatedly until “SI” fI!sh?es.,

MAIN _ . _
»  Press MENU and the p@l return to the main menu.

3 Count time @

>
MEAS =FAST/NORM/SLOW
_ . STD =4AMIN/16MIN
g will be displayed: TYPE =ASPH/SOIL/THIN
DEPTH =AUTO/MANUAL
»  Press F'1 repeatedly until “NORM” flashes.

4 Asphalt mode

»  Press F3 | repeatedly until “ASPH’ flashes.
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Operating Instruction N313: Test Parameters (Asphalt) Humboldt 50001EZ

5 Depth

»  Press F4 repeatedly until “AUTO” flashes.

MAIR
»  Press MEMU | and the display will return to the main menu.
6 Maximum density
MAXD = m\
»  Press MSK a.nd the following will be “INCREASE
displayed: *DECREASE

<

»  Press F4 to decrease the displayed value until a value @ k is obtained.

MAIM K\
»  Press MENLU and the display will return to the main @

7 Asphalt density bias

There is no facility to set an asphalt density bias ‘Hbgypad.
8 Material moisture bias e
*SETUP 2

- *SET MEASURE MODES
»  Press F2 | @ theﬂ%@’w' be *$ET TRENCH COR.

display *SET TARGETS

MAXD =XXXX LWD= XXXX

. ) KVAL =X.XXX SPG=X. XXX
nd the following will be *INCREASE

displayed: *DECREASE

> % F2 repeatedly until the KVAL value flashes.

»  Press F4 repeatedly until a displayed value of “0.0” is obtained.

»  Press

MAAIN
»  Press MEML 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
\ and the following will be TIME REMAINING ~ X:XX
»  Press | MEAS disolaved: g DC =X
isplayed: MC = X
MEASURE A

And the end of the counting period, the following :’g = ;xxx-

will be displayed: “NEXTI DEPTH=BAC

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

(To convert from kg/m? to t/m?3, divide the displayed va J)

OO0 DS =X000(X
and the following will be XXX MS = XXX.X
» rpress | F4 disolaved: 9 Q VR = XX.XX %AV = X.XX
isplayed: (b MDEPTH=BAC
Record DC as the density count. b
MAIN , . .

»  Press menu | and the di return to the main menu.
»  Press PWR (@Jclear 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.
>  Press CLEAR SHIFT simultaneously until the following is

2 Asphalt mode

I SAF
ENTER displayed: I 00

1
»  Press 5_ repeatedly until “ASPH” is displayed. (LQ
Irf:'i
CLEAR 0\
»  Press TER K\
3 Maximum density g

LWR D dEn

»  Press - and the following wil @ed:
MAX D f’b | KKK

If a value of “0.0” is displayed: 6

CLEAR

»  Press enter | to reta@%&layed value.
If a value other than “0:§'®played:

> Press
and hold

5

4 Asphalt density bias

and use the numbered keys to enter a value of “0.0”

-
eeaR

repeatedly until the following is displayed:
NTER p y g play

0.0

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

and allow the nuclear gauge to complete the initialising routine.

simultaneously until the following is
displayed:

1 Start-up
»  Press ON
2 Measurement
CLEAR
SHIFT
»  Press SNTER
TREMCH
> Press
MORM

(To convert from kg/m? to t/m?3, divide the di

and the following will be displayed: (L
0\

At the end of the counting period, the following will be displ

ue by 1000.)

Record the displayed value as the wet density@ne est 0.001 t/m?.

»  Press .
I DC

and record the di@d value as the density count.

P Press SHIFT

> Press _@
%\‘»

CLEAR . Lo
imultaneously until the following is
isplayed:

OFF &t;e nuclear gauge is not required for further use.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N317: Test Parameters (Asphalt) Humboldt 5001P

1 Start-up

» Press ON and allow the nuclear gauge to complete the initialising routine.

2 Depth

>  Press Up or DOV repeatedly until the required measurement depth is
displayed. K

3 Maximum density Q(L
SET

»  Press '
RDD 0\

If a value of “0.0” is displayed: K

SET
SHIFT  —— I ;
»  Press DD to in displayed value.
If a value other than “0.0” is displayed: (bQ
Press
> SHIFT e the numbered keys to enter a value of “0.0”.
and hold
SET
»  Press =H — to retain the displayed value.

4 Asphalt dens\%
There is no facility to@

e asphalt density bias using the keypad.

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

SET
RO K

»  Press OFF

to store the value.

if the nuclear gauge is not required for further use.

o
Q

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016
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Operating Instruction N318: Measurement (Asphalt) Humboldt 5001P

1 Start-up

>  Press ON and allow the nuclear gauge to stabilise for at least 10 minutes before
commencing the test.

2 Measurement

»  Press MORM | and the following will be displayed:

Q

At the end of the counting period, the following will be displayed:
\ I HAHA K

*
Record the displayed value as the density count. K\
> - and record the displayed value as thé @ lensity to
Press
WD the nearest 0.01 t/m3.
(To convert from kg/m? to t/m?3, divide the displlue y 1000.)
»  Press OFF if the nuclear gauge is not ’equired for further use.
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Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

1 Start-up

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

When <READY> is displayed:

»  Press MENU and the following is displayed:

»  Press DOWN repeatedly until the following is displayed:
*

START Units: kg/m?

»  Press ENTER and the following is displayed: Q& UP/DOWN or ENTER
»  Press DOWN to set the desired unit. Q
and the display will retur’

> On
Press YES to <READY>.
3 Count time @
L Cnt Time: X min
»  Press TIME @ ollowing is displayed: UR/DOWN or ENTER
Cnt Time: 1 min
»  Press D to set the desired count time. UB/DOWN or ENTER
M
> % YES and the display will return to <READY>.
4 Depth
DEFTH: XX mm
»  Press DEFTH the following is displayed: UP/DOWN or ENTER
»  Press DOWN repeatedly until the required test depth is displayed.
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Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

5.1

5.2

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

Press

Asphalt mode and maximum density

Press

Press

oM
YES

MA
PR

DOWN

and the display will return to <READY>.

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

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

gybalue of MA.

Change the value

Press

The following is displayed:

For each digit:

Press

OFF
NO

ON
YES

to retain the displayed value.

to change th

%,

S

66

EMTER selects FR
DOWN selects MA

WA
Change v 7

Qb

MA: 200004
UPR/DOWN or ENTER

repeatedly until the required number is displayed.

to confirm each number.

play will return to <READY>.

Material wet density bias

Press

Press

MEMNU

DOVIN

and the following is displayed:

and the following is displayed:

- RECALL -
UP/DOWN or ENTER

- OFFSET -
UP/DOWN or ENTER

20f4



Operating Instruction N319: Test Parameters (Asphalt) Instrotek Xplorer 3500

START Offset: Density
»  Press TTED and the following is displayed: UR/DOWN or ENTER
EMTER
START Density Offset OFF
»  Press ENTER and the following is displayed: Want to enable?
or

Density Offset ON
Want to dizable?

To disable the material wet density bias, go to 6.1.
To enable the material wet density bias, go to 6.2 Q
6.1 Disable material wet density bias

on | | N\
»  Press YES to disable the density offset. K\
or ;

OFF i . —
»  Press o to confirm that the dﬁ‘%et is to remain disabled.
The following will be displayed: b Density Offset Dizabled

6.2 Enable material wet d@

o . .
»  Press YES disable the density offset.

S

The display will return to <REE\®

F
| 4 % o to confirm that the density offset is to remain enabled.

The following will be displayed: EFE}ESWWE&?ER

To retain the displayed value, go to 6.2.1.
To change the displayed value, go to 6.2.2.
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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 (L\
»  Press DOWN for a negative value. Q
For each digit: (L
0%

»  Press DOWN until the required number is displayed. &
> START ,
Press ENTER to confirm each number.

) ) . ) : Density Offset
The following will be displayed briefly: Enabled

The display will return to <READY®
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Operating Instruction N320: Measurement (Asphalt) Instrotek Xplorer 3500

1 Start-up

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

When <READY> is displayed:

START Tim %

»  Press ENTER and the following is displayed: Depts: mm

At the end of the counting period:

»  Press DOWN repeatedly until the required values are’ \%yed.

Record the following values as appropriate:
e WD as the wet density to the nearest 0.001 t/ Q
e D Count as the density count.

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

oM
P Press VES and the dis@ will an to <READY>.
GFF i @ i i
»  Press O if t r gauge is not required for further use.

%
QQ)@
6\‘»
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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

Metric Units

The following will be displayed briefly: (bQ Kg/m*

ENABLED

The display will return to <SETUP>. 6

3 Count time E @
»  Press SETUP @

N TIME: XX
1-15sec

»  Press and the following is displayed: 2 -1 min

‘ 3- 4 min

COUNT TIME
The following will be briefly displayed: 1 min

The display will return to <READY>.

Nuclear Gauge Testing Manual, Transport and Main Roads, April 2016 10f6



Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

4

Asphalt mode

Press MODE

The following will be displayed:

Press 1

The following will be displayed briefly:

The display will return to <READY>.

Material wet density bias

Press OFFSET the following is displaQ

Press 1 b
The following will be displaye @

@ Density Offset

®x kg/m?
6 1. Enable 2. Disable
K 3. Change Offzet

To disable rial wet density bias, go to Step 5.1.

To ena aterial wet density bias, go to Step 5.2.
h e'material wet density bias, go to Step 5.3.
5.1 i

>

le material wet density bias

Press 2

The following will be displayed briefly:

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

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

MODE: XK

Select: 1 - ASPHALT
2-50IL

Press # to Select

N

N

Q&

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

Density Offset
DISAELED
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

5.2 Enable material wet density bias

»  Press 1

The following will be displayed:

5.3 Change material wet density bias

»  Press 3 the following is displayed:

ENTER

»  Press START Q

The following will be displayed briefly:

The display will return to <READY>. (bQ

6 Material moisture bias b
»  Press OFFSET theng is displayed:

»  Press

The follO% ill be displayed:

Moisture Offset
1. ®E¥x 2. 00

3000 4. 0o
5. New &. Disable

6.1 Disable material moisture bias

» Press B

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

Density Offset
EMAELED

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

(To convert from t/m?® to kg/m?3, multiply the material wet density b@o.)

Density Offset
ENAEBLED

-OFFSET--Select:
1-Dens. -OFF-
2 - Moist.  -OFF-
3-Trench -OFF-
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

The following will be displayed:

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

»  Press

For manual entry:

»  Press

the following is displayed:

the following is displayed:

<

Moisture Offset
DISABLED

Select Offset S&

Moisture %
M
Fress <ENTER=>

Use the numbered keys to enter the average oven dry ois@ntent to the nearest 0.01%

» Press

the following is displaQ

Gauge Moisture %%
0.00%
Press =<ENTER=

Use the numbered keys to enter the average standard blocks moisture content to the nearest

0.01%.

»  Press

To save the displayed va

the ao®s displayed:

the following is displayed:

TheTollowing will be displayed briefly:

If the value is not to be displayed:

»  Press

NO

The display will return to <READY>.

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

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

Select Memaory Cell
1. 2.
3. 4.
Fress # to Select

ed key (1, 2, 3 or 4) to select a memory location in which to save the value.

K oxxx
EMAEBLED
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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 MO (bQ

Trench offset b
@Qng is displayed:

Press @ the following is displayed:
@Qe ench offset:

Press OFFSET

Press 1

The following is displayed:

To disable the trench offset:

Press 2

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

Flace gauge on soil,
Lower rod and

Fress any key

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

Trench Offset
M0 DO
1. Enable 2. Disahble
3. Change Offset

Trench Offset
EMAEBLED
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Operating Instruction N321: Test Parameters (Asphalt) Troxler 3440P

S Trench Offset
The following is displayed: DISAELED

To change the trench offset:

»  Press 3
Place éauge in
trench on Std.
The following is displayed: Block in 05,
Press =5T.

ENTER (L
»  Press START

At the end of the counting period, the display will return to <REAI2

»  Turnthe power switch off if the nuclear gauge is not required forQ se.

R
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Operating Instruction N322: Measurement (Asphalt) Troxler 3440P

1 Start up

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

2 Measurement

When <READY> is displayed.

»  Press START the following is displayed:

2 WD
At the end of the counting period, the following will be displayed&: X M = XX
Record WD as the wet density: Q

»  Press ESC

»  Press RECALL e
»  Press * 6@

. . DC =2
The following will be : MC = xx
Record the foll lues as appropriate:
e D ensity count.

he moisture count.

and the display will return to <READY>.

P Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

1 Start-up

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

2 Measurement units

When <READY> is displayed:

»  Press SETUP

»  Press 2

The following will be displayed:

»  Press 2

Metric Units
The following will be displayed briefly: Kg/m®

EMAELED
The display will return to <SETUP>. b
3 Count time 66

»  Press SETUR
TIME: XX
1-15sec
»  Press and the following is displayed: 2 -1 min
0 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

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 dis@d:

Press 1 b
The following will be displaye @

@ Density Offset

¥x kegim3
6 1. Enable 2. Disable
K 3. Change Offset

To disable @rial wet density bias, go to Step 5.1.

le material wet density bias

To ena aterial wet density bias, go to Step 5.2.
h e’material wet density bias, go to Step 5.3
5.1

>

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

N

Q&

N

-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

The following will be displayed:

5.3 Change material wet density bias

» Press

3 the following will be displayed:

Density Offset
EMABLED

Use the numbered keys to enter the required value to the nearest 1 kg/a>.

(To convert from t/m? to kg/m?, multiply the material wet density biaSby 10

»  Press

The following will be displayed briefly:

The display will return to <READY>.

ENTER
START

N
6(5

@%ng will be displayed:

3.
5. New &. Disable

Moisture Offset
1. ey 2. 00
M 4 00

6 Material moisture bias
> Press OFFSET
»  Press
The foll Il be displayed:
6.1 Disable material moisture bias
»  Press B

The following will be displayed:

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

Density Offset
ENABLED

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

Moisture Offset
DISAELED
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

6.2
>

6.3

Enable the material moisture bias

Press the number corresponding to any of the stored values.

Change a material moisture bias value

Press

For manual entry:

Press

Press

Use the numbered keys to enter the average standard

0.01%.

Press

To save the displayed value:

Press

Press a numbered ke

The following

%)

the following will be displayed:

1 the following will be displayed:

@Ssplayed briefly:

If the@%ot to be displayed:

NC

The display will return to <READY>.

For gauge derived:

Press

the following will be displayed:

the following will byed:

O

YES taf@wg will be displayed:

1®or 4) to select a memory location in which to save the value.

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

0.00%
Fress =EMTER=

Ioc@ture content to the nearest

I = o
Do you want to save
this value for later use 7

Select Memaory Cell
1. 2.
3. 4.
Press # to Select

kK wxx
EMAELED

True Moisture %
XK
FPress =ENTER=
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Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

Use the numbered keys to enter the true moisture content to the nearest 0.01%.

Press START the following is displayed:

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

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

To save the value:

»  Press YES

To enable the value without storing:

»  Press WO

7 Trench offset

»  Press OFFSET the following is dispi’yed:

»  Press 3 wing is displayed:
<&
To enable the tre @:

»  Press

%owing 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

K. #EREE
Save This Value for
Later Use ?

\

N
Qb

N

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

Trench Offset
M0 D:0

1. Enable 2. Disahle

3. Change Offset

Trench Offset
EMABLED

Trench Offset
DISABLED

50f6



Operating Instruction N323: Test Parameters (Asphalt) Troxler 3430P

To change the trench offset:

»  Press 3
Flace (-Eauge in
trench on Std.
The following is displayed: Block in SAFE Pos.
Press =5TART=
EMTER
»  Press START

At the end of the counting period, the display will return to <READY>. Q(L
S

P Turn the power switch off if the nuclear gauge is not required for furthe
0\
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Operating Instruction N324: Measurement (Asphalt) Troxler 3430P

1 Start up

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

2 Measurement

When <READY> is displayed:

ENTER Sl el

ENIER L PR: 000X k

»  Press START the following is displayed: gim
Time:

In the manual depth mode, the gauge will prompt for the source rod depth. |
the gauge software reads the depth strip on the source rod to determing th

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

. el = X X
displayed:
Record WD as the wet density:
»  Press ESC Q
»  Press RECALL t
»  Press le 66
. . g DC = o
The following will b @yed: MC = xx

Record the fol alues as appropriate:

e D (@ gdensity count.
. J& the moisture count.

and the display will return to <READY>.

P Turn the power switch off if the nuclear gauge is not required for further use.
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

1

>

2

Set-up

Press

ON

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

Units

When <READY> is displayed:

>

Press SPECIAL \
Press El to access the Gauge Setup menu.
’ .
Scroll through the menu using the arrow keys. Q
UNITS im 220
o _ 1-PCF

Press 8 and the following is disgiaygd: 2 — kgim?

(b 3 —gicm?
Press 2 and the foIIow@displayed: UNITS IN kg/m*

The display will return to the Setup menu.

Count time

Press

%

6®

and the following is displayed:

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

-COUNT TIME-
and the following is displayed: 60 sec

The display will return to <READY>.
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

4 Asphalt mode

- MODE -
Lo ) 1 — Soil Mode
»  Press MODE and the following is displayed: 2 — Asphalt Mode
3 —Thin Layer Mode
»  Press 2

And the following will be displayed briefly: Asphalt Mode En; sled
The display will return to <READY>. Q(L
5 Material wet density bias
¢ SET Select
ing is di . Wet Density CFF
»  Press OFFSET | and the following is displayed: 2 — Moisiure OFF
3 —Trench OFF
»  Press f Q
The following will be displayed: (b
ke/m?
nable 2 - Disable
— Change Offset
To disable the ma@[ density bias:
Wet Density Offset
»  Press and the following is displayed: DISABLED
%ble the material wet density bias:
1 Wet Density Offsat
»  Press and the following is displayed: ENAELED
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

5.1.1 Change the value

Wet Density Offset
oot kgfm?
»  Press 3 and the following is displayed: Select (+/-)
»  Press T or J,
+ -
»  Use the numbered keys to enter the required value to the nearest 1 kg/m3. \
»  Press ENTER
Offzet
The following will be displayed: *
EMABLED
The display will return to <READY>. Q
6 Material moisture bias Q
OFFSET Select:
1 —Wet Densi OFF
»  Press OFFSET and the followiag is layed: 2 — Moisture . OFF
3 —Trench OFF
»  Press 2 2 6
The following will K ed:
@ Moisture Ofiset:
K=0.00
1-Enable 2 - Disable
3 — Change Offset
To disable the moisture offset:
> 3 o Moisture Offset
Press and the following is displayed: DISABLED
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Operating Instruction N325: Test Parameters (Asphalt) Troxler 3450

To enable the moisture offset:

] Moisture Offset
»  Press and the following is displayed: ENABLED
6.1.1 Change the value
Moisture Offzet
1 — Stored Cffset
»  Press 3 and the following is displayed: 2 — Gauge Derivi
3 — Keypad EW\K

To select a stored offset:

»  Press 1 and the following is displayed:

=000 4-000

»  Use the numbered keys to enter the required value to { ;t 0.01%.

The display will return to <READY>.

6.1.2 Change to a gauge-derived value (bQ

To change the moisture bias to a gauge-denEd valies
Muoisture Offset
1 — Stored Offset
»  Press 3 and ing is displayed: 2 — Gauge Derived
3 - Keypad Entry

éauge Derived

Moisture Offset

»  Press and the following is displayed: 1 — Measure Moisture
2 — Input True Moist

Flace Gauge Cn

L Surface To Be Tested
> £ 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:

»  Press

ENTER and the following is displayed:

To enter the true moisture later:

»  Press

To overwrite the partial offset:

»  Press

YES

To use the stored partial offset:

»  Press

NC

To enter the true moisture now: Q

»  Press

2 and the follo is d¥played:

7 Trench offset @

»  Press

%,

OFFSE nd the following is displayed:

and the following is displayed:

To disable the trench offset:

»  Press

and the following is displayed:
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Muoisture Offset
1 — Stored Partial
Muoisture Offset
2 — Input True Moist

g
Q

Input True Moisture
00

ENTER When Done

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

Trench: TMO = xxxx
TOO = 30000 2000
1—-Enable 2 - Disable
3 — Change Offset

Trench Offset
DISAELED
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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
q L Press START For
»  Press and the following is displayed: 1 Minute STD Count

In Trend’N
Position the gauge inside the trench and: :%
»  Press START (L
0\

After the standard count the gauge displays: Q
New Trench Ofiset

TMO = 2000
TOO = X0
Want To

To enable the new trench offset: E
»  Press YES E @

To create another trench @:

»  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. (L
In the automatic depth mode, the gauge software reads the depth strip o c rod to

determine the source rod depth.

L Nama = o %

At the end of the counting period, the following will be WD = o000 kalm?

displayed:
Py Q %VOIDS = 300X

Record the following values:
e  %MA as the percent Marshall to the n0.1%.
e WD as the wet density to the nea(sb' /m?.
e %VOIDS =100 x 1-WD/VOIDIESS ( enabled).
(To convert from kg/m? to t/m?3, divide éplayed value by 1000.)

- <
! QE}

- Counts -
And the followi be displayed: be R
Record wing values as appropriate:
° for system 2 (upper right reading) as the density count.
» PréSs ESC and the display will return to <READY>.
»  Press OFF if the nuclear gauge is not required for further use.
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Operating Instruction N327: Test Parameters (Asphalt) CPN MC1 and MC3 Elite

1 Set-up
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;ngwp Q
Select #, i
»  Press DOWN the following is displayed: N :
K lect #, ESC exit
Q 1. PCF
2. kg/m?
»  Press 12 (button 1, then 2) 1 GCC

Q Select#, ESC exit
11. Auto scroll
After selecting the unit of measuremeng, the g returns to the 12. Set units

> UP/DOWN fo
r next
menu screen. Select #, ESC exit
2 GAUGE READY
COUNT TIME: # min
»  Press ESC o ready screen Depth: ### Offset: N
=rate= =time=
3 Count tim@
Cnt Time: #F min.
L UFR/DOWN TO CHANGE
> s ME and the following is displayed: YES to Accept
ESC to Exit
»  Press UP and DOWN to set the desired count time.
GAUGE READY
COUNT TIME: # min
»  Press YES returns to ready screen Depth: ### 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
WA 1. Proctor
L
»  Press == and the following is displayed: 2. Max. Dens
PR i
it
»  Press 2 for max dens.
& Enter value for
Max Dens: #HH PCF
»  Press YES ENTER to accept
ESC to Exit

Use the number buttons to change the val

will return to ready screen.

u@u have entered the PR value, the gauge
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Operating Instruction N328: Measurement (Asphalt) CPN MC1 and MC3 Elite

1 Set-up

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

When the ready screen is displayed:

> START L :
Press ENTER and the following is displayed S
At the end of the counting period, the gauge will display:
.
M Count: ### %

Press UP/DCAWR

D Count: #H K
> MCR: #8 DCR: #5# Q

WD #8# kg/m?
oA FE
> BVOIDS: # (b

Press UP/DOWN

Moist: & kg/m?
> DD: #E kg/m3

%% Mois: ## %FPR:
Press UP/DOWN

Record the following
e WDas thﬁ nsity to the nearest 0.001 t/m3.
e D Cou@t density count.
(To conv g/m?3 to t/m?3, divide the displayed value by 1000.)

on
> % 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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