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Standard Test Method for
Determining Cement Content of Fresh Soil-Cement (Heat of
Neutralization Method) *

This standard is issued under the fixed designation D 5982; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope * as Used in the Engineering Design and Construétion
1.1 This test method covers the procedure for determining D 4753 Specification for Evaluating, Selecting, and Speci-
the cement content of fresh soil-cement. This test method can f¥ing Balances and Scales for Use in Testing Soil, Rock,
be used for determining the cement content of specimens that _and Related Construction Materiéls _
contain 3 to 16 % cement. This test method is appropriate for D 6026 Practice for Using Significant Digits in Geotechni-
soil-cement containing up to 55 % plus 4.75 mm (No. 4) _cal Datd _ _ .
sieve-size particles with a maximum particle size of 75 mm (3 E 644 Test Methods for Testing Industrial Resistance Ther-
in.). It should not be used for determining the Class F pozzolan mometers
content of these mixtures. 3
1.2 All observed and calculated values shall conform to the o
guidelines for significant digits and rounding established in 3-1 Definitions: _ _ .
Practice D 6026. 3.1.1 Refer to Terminology D 653 for terms relating to soil.
1.2.1 The method used to specify how data are collected, 3-1-2 Refer to Terminology C 219 for terms relating to
calculated, or recorded in this test method is not directly relate§ydraulic cement. o _
to the accuracy to which the data can be applied in design or 3-2 Definitions of Terms Specific to This Standard:
other uses, or both. How one applies the results obtained using 3-2-1 heat of neutralization-the difference between the
this test method is beyond its scope. temperature of soH—ceme_nt/buffer soIL_Jtlon after mixing anq the
1.3 The values stated in Sl units are to be regarded as tfvérage of buffer solution and soil-cement test specimen
standard. The inch-pound units given in parentheses are fégMmperature before mixing.
information only. 3.2.2.percent cementpercentage of cement by total mass
1.4 This standard does not purport to address all of the©f Specimen.
safety concerns, if any, associated with its use. It is tth Summary of Test Method

responsibility of the user of this standard to establish appro- ) ) .
4.1 A representative sample of fresh soil-cement is ob-

priate safety and health practices and determine the applica- | ) .
bility of regulatory limitations prior to useSpecific precau- tained. The temperature of the soil-cement test specimen and a

tionary statements are given in Section 8. buffer squt'ion are determined sgparately and recorded. The
buffer solution is added to the soil-cement test specimen and

. Terminology

2. Referenced Documents vigorously mixed. After mixing, the temperature of the soil-
2.1 ASTM Standards: cement/buffer solution mixture is determined and recorded.
C 219 Terminology Relating to Hydraulic Cem@nt The heat of neutralization is calculated and, from a previously
D 653 Terminology Relating to Soil, Rock, and Contained€stablished calibration curve, the cement content of the test

Fluids specimen is obtained.

D 2216 Test Method for Laboratory Determination of Water P
. . 5. Significance and Use
(Moisture) Content of Soil and Roék g ) ) ) )
D 3740 Practice for Minimum Requirements for Agencies. 5.1 This procedure provides a means for reliably determin-

Engaged in the Testing and/or Inspection of Soil and RockNg the cement content of soil-cement in approximately 15 to
20 min. The procedure can be used to determine the cement

content of soil-cement ta-1 percentage point by mass of dry

* This test method is under the jurisdiction of ASTM Committee D18 on Soil and Sample of the actual cement content, that is generally adequate
Rock and is the direct responsibility of Subcommittee D18.15 on Stabilization withfor most construction control app"cations_
Admixtures.

Current edition approved July 10, 2002. Published September 2002. Originally
published as D 5982-96. Last previous edition D 5982-96. —
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5.2 The buffer solution reacts with the calcium hydroxide inscoop, used for obtaining fresh sample from belt, hopper, truck,
the cement and may react with calcareous material in the sodr site.
to produce heat. Any reaction from calcareous soil is accoms, Reagents and Materials
modated in the calibration curve but below 3 % cement content
there is usually insufficient temperature reaction for reliable
results. Because Class F pozzolan may not contain any calciu
hydroxide for reaction, this test method will not determine
percentage Class F pozzolan in the mix.

7.1 Distilled water is to be used for preparing the buffer
lution as described in 7.4. Tapwater that is free of acids,
alkalies, or oils and is suitable for drinking should be used for
rinsing the thermocouple probe and lid.

7.2 Sodium Acetate- Anhydrous (crystalline) sodium ac-

Note 1—The quality of the result produced by this test method is etate, technical grade or better, 225 g required for each test
dependent on the competence of the personnel performing it, and ”Sepecimen.

suitability of the equipment and facilities used. Agencies that meet the . . - L . . . .
criteria of Practice D 3740 are generally considered capable of competent 7.3 Glacial Acetic Acig—Liquid glacial acetic acid, techni

and objective testing/sampling/inspection/ and the like. User of thisc@l grade or better, 360 g required for each test specimen.

standard are cautioned that compliance with Practice D 3740 does not in 7-4 Preparation of Buffer Solutian

itself assure reliable results. Reliable results depend on many factors; 7.4.1 Prepare 1.5 liters of buffer solution for each specimen.

Practice D 3740 provides a means of evaluating some of those factors. 7.4.2 Dissolve 225 g of anhydrous sodium acetate in 500
mL of distilled water, stirring constantly.

6. Apparatus

_ 6._1 Balance or Scale- Chosen in accordance with Speci- anhydrous sodium acetate.
fication D 4753. ) i i ,
6.1.1 Atypical balance or scale used for obtaining the mass /-4-3 Add 360 g of glacial acetic acid to the sodium
of a soil-cement test specimen must be readable to 0.01 kg Gcetate/water solution prepared in 7.4.2.
0.01 Ibm and have a capacity of about 9.1 kg (20 lbm). 7.4.4 Add distilled water to bring the final volume to 1.5 L.
6.1.2 Atypical balance or scale used for preparing the buffeMix thoroughly.
solution (see 7.4) must be readable to 0.1 g and have a capacityNore 3—Subsection 7.4 provides sufficient buffer for one test. If more
of about 3000 g. than one test is to be performed, the proportions given should be adjusted
g
6.2 Digital Thermometer 0 to 100°C range, readable to to provide enough buffer solution to complete testing required for that day
0.1°C, conforming to the requirements of Test Methods E 644(S€€ subsection 7.5).
The digital thermometer must be equipped with a thermo- 7.5 Buffer solution is to be used within 24 h after it is mixed.
lcoug?[lr(]a probe as short as possible and no more than (5 in.) ig Safety Hazards
ength.
6.3 Specimen Containerleakproof, widemouth plastic

Note 2—A blender or malt mixer may be used to help dissolve the

8.1 Chemicals used in this procedure contain acid that can
(Nalgene) container, 4-L (1-gal) capacity, with screw cap,be irritating to exposed skin. Perform this procedure only with

minimum of three recommended. One cap should be pierced fidequate ventilation and with rinse water available. Wear
the center to allow insertion of the thermometer probe. rubber gloves, laboratory coat or apron, and safety glasses or

L . . . goggles.
d ee\s/.i‘éeTlrrgellr(lj%bIIDee\tltl)cié stopwatch or other suitable timing 8.2 After mixing the soil-cement/buffer solution and before

6.5 Glass or Plastic BeakerApproximately 3000-mL ca- removing the lid, place a towel over t_he top of the specimen
container. The pressure generated while mixing can cause fluid

pacty. to spray as the lid is removed

6.6 Funne|l Widemouth funnel to fit mouth of specimen '
container (see 6.3). 9. Technical Hazards

6.7 Hand Scoop Flatbottom and scoop with handle; ap- 9.1 The calibration curve is specific to the mix design and
proximate bowl dimensions, 75 by 150 mm¥3by 6 in.). material used. If mix design percentages are changed or if the

6.8 Gloves Protective gloves to be worn whenever handlingsource of material is changed, a new calibration curve must be
buffer solution. developed.

6.9 Specimen Container HoldeAngle irons, woodblocks, 9.2 Soil-cement with gravel is highly susceptible to segre-
or other suitable material capable of holding the specimemation during handling. To minimize segregation, use care in
container securely in an inverted position. obtaining samples, selecting specimens, and during remixing

6.10 Buffer Container A suitable container with pouring and testing of the soil-cement specimen.
spout or spigot, preferably plastic, of sufficient capacity to hold 9.3 Soil-cement samples are to be tested within 60 min from
a buffer solution supply for daily testing. Each test performedthe time water and cement first come into contact during

requires 1.5 L of buffer solution. mixing at the lab, mixing plant, or on site.
6.11 Pail, Plastic pail, minimum 4-L (1-gal) capacity. 9.4 Soil-cement samples must be protected from moisture
6.12 Spoon Large metal spoon for mixing the soil-cement loss prior to testing.

calibration test specimens as described in Section 10. 9.5 The temperature difference between the buffer solution

6.13 Mixing Container An 11- to 15-L (3- to 4-gal) con- and soil-cement specimen should not exceed 4°C. If the
tainer, preferably plastic, used for mixing the soil-cementtemperature difference is equal to or greater than 4°C, heat or
calibration test specimens as described in Section 10. cool the buffer solution to within 4°C of the soil-cement

6.14 Shovel or Large Scogibquare faced shovel or large specimen.
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9.6 Gelling or stiffening of the soil-cement/buffer solution points greater, and three specimens having the same percent
mixture may occur when testing specimens having cemertement as specified for construction. An example mixture
contents greater than 16 %. If this occurs, the ratio of mass géroportion calculation for one 1.50 kg (3.30 Ibm) specimen is
buffer solution to mass of soil-cement specimen (1.65 kg buffeshown on Fig. 2. Note that, in the example, water content
solution to 1.50 kg soil-cement) (3.64 to 3.30 Ibm) given in thisvalues are required and were previously determined in accor-
test method cannot be used and a new mass ratio must ldance with Test Method D 2216 in order to calculate the
established. guantity of each size material needed.

9.7 The buffer solution used in the test method consists of 11.3.1 In four separate containers place the mass, deter-
glacial acetic acid, water, and sodium acetate. Glacial acetimined to the nearest 0.01 kg or 0.01 Ibm, of gravel, minus 4.75
acid is corrosive and ignitable and gives a distinct vinegar odomm (No. 4) material, water and cement for one 1.50 kg (3.30
to the buffer mixture. Sodium acetate and calcium acetate (Bbom) soil-cement calibration specimen.
reaction product) are not considered to be toxic or hazardous 11.3.2 Combine the gravel and minus 4.75 mm (No. 4)
chemicals. The acidity of the buffer solution changes from pHmaterial with one-half the required amount of water in an 11-
2 to pH 5.2 during testing and can be disposed of with thdo 15-L (3- to 4-gal) container. Mix thoroughly using a large
cement waste. If, after testing, a higher pH value is desired aspoon or other suitable mixing device. Ensure that the gravel is
if there is unreacted buffer solution, additional cement or limeevenly wetted and that no dry clods of minus 4.75 mm (No. 4)
may be added to the mixture prior to disposal. material are present in the calibration specimen.

) 11.3.3 Add the cement and the remainder of the water to the
10. Sampling calibration specimen. Mix thoroughly to ensure an even

10.1 Obtain a fresh soil-cement sample using either thelistribution of cement throughout the specimen. Ensure that no
method described in 10.1.1 or 10.1.2. The method selecteckment clods are present and no cement is sticking to the sides
depends upon the reason for testing. Subsection 10.1.1 is to b the container.
used if the production process at the mixing plant is to be 11.3.4 Place the funnel into the mouth of the test specimen
checked. Subsection 10.1.2 is to be used during placement ebntainer.
soil-cement at the time of construction. 11.3.5 Using the large spoon, place the soil-cement calibra-

10.1.1 Using a square faced shovel or large scoop, obtaintén specimen into the specimen container using care to prevent
minimum 2-kg (5-lbm) sample from the mixing plant. The portions of the calibration specimen from sticking to the sides
sample should be taken immediately after the soil-cement isf the funnel. Ensure that all of the calibration specimen is
deposited in the truck or onto the site. Segregation of the graveemoved from the mixing container and placed in the specimen
fraction may occur during the dumping. When obtaining thecontainer.
sample, visually observe if it appears representative of the 11.3.6 Remove the funnel and secure the lid on the soil-
specified mixture proportions. If the sample does not appeatement calibration specimen container.
representative, it should be discarded and a new sample 11.4 Determine the heat of neutralization for the soil-cement
obtained. Place the soil-cement sample in a large air-tightalibration specimen in accordance with 13.5-13.20.
bucket or other suitable container (see 9.2-9.4 ). 11.5 Repeat subparagraphs 11.3.1-11.4 eight additional

10.1.2 Using a shovel or large scoop, obtain a minimumtimes to obtain nine heat of neutralization determinations.
2-kg (5-Ibm) sample from the material obtained at the con- 11.6 Calculate the average of the “temperature difference”
struction site for density or compressive strength testing, otheat rise) values obtained for the three trials performed at each
both. When obtaining the sample, visually observe if it appearsf the three cement contents. The range (difference between
representative of the specified mixture proportions. If thehighest and lowest) of the three individual temperatures at the
sample does not appear representative, it should be discardsdme cement content should not exceed 3°C. If it does, repeat
and a new sample obtained. Place the soil-cement sample intlae test for that cement content. Record the value to the nearest
large air-tight bucket or other suitable container (see 9.2-9.4).1°C as the “average temperature difference” as shown on Fig.

I — 1.
11. Calibration and Standardization 11.7 Prepare a plot of heat of neutralization (average tem-

11.1 Record all calibration data on an appropriate form olperature difference) versus cement content as shown on Fig. 1.

by electronic means. One example of a form that meets the daraw and calculate the best straight line through the three or
requirements is the form shown in Fig. 1. more plotted points.

11.2 Establish a calibration curve by determining the heat of 11.8 Determine the equation of the calibration line. It is
neutralization of soil-cement test specimens prepared at know@commended that a computer/calculator be used to perform a
cement contents that bracket the value of percent cement to ligear regression analysis to obtain the equation of the best-fit
used for construction. line through the data points obtained.

11.3 Prepare nine 1.50 kg (3.30 Ibm) soil-cement calibration o
specimens using the percentages of gravel, minus 4.75 ma#- Conditioning
(No. 4) material, and water as determined when the mixture 12.1 Perform the calibration as described in Section 11 and
was proportioned. The amount of cement added to the calibrdhe procedure as described in Section 13 in an area that is
tion specimens should be as follows: three calibration specisolated from drafts and heat sources i.e., relatively uniform
mens should be two percentage points less cement than th@imperature. It is recommended that the calibration and the
specified for construction, three specimens two percentagesting be performed at the same location.
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Sample or Test No. 1 Project EXAMPLE Feature CALIBRATION
CURVE
Location LABORATORY MIX Test Specimen Mass 1.50 kg Buffer 1.65kg (3.64 Ibm)
(3.30 Ibm)
Tested by Date Computed by Date Checked by Date
Specimen
No. 1 2 3 4 5 6 7 8 9
Cement
% 7 7 7 9 9 9 11 11 11
Water
% 6 6 6 6 6 6 6 6 6
Gravel
% 503 1 503 ) 503 [ 503 | 503} 503 | 503 1 503 ¢ S0.3
(1) Buffer Temperature
°c 196 | 196 | 197 | 202 | 201 | 202 | 20.7 | 208 | 20.9
(2) Soil-Cement Temperature
oc 202 | 205 | 206 | 203 | 206 | 208 | 21.1 | 211 | 219
(3) Average Temperature °C
[(D+(D)]/2 199 { 201 | 202 | 203 | 204 | 205 209 | 210 | 214
(4)  Mixture Temperature
ocC 357 1 353 1 353 | 397 | 402 | 39.7 | 434 | 440 | 442
(5) Temperature Difference °C
#)-(3) 158 | 152 | 150 | 194 | 198 | 192 | 225 [ 230 | 228
(6) Average Temperature
Difference °C 153 19.5 22.8
24
REMARKS:
va
23 re
22 7
g
21
Heat of
Neutralization 20
°oC e
A y 19
Temperature I 2 I O B W 7 Y PR S
Difference (6) 18
//
17
16 i
15 - %
14—
13
126 7 8 9 10 11 12
Cement Content %
FIG. 1 Heat of Neutralization Calibration Curve
13. Procedure 13.2 Place a 4-L (1-gal) specimen container on the scale.

13.1 All test data are to be recorded on an appropriate fornklace the funnel into the mouth of the specimen container.
or by electronic means. Fig. 3 is an illustration of a form 13.3 Using a small scoop, place 1.50 kg (3.30 Ibm) of the
meeting the data requirements. soil-cement sample obtained in Section 9 into the specimen
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CEMENT CONTENT - HEAT OF NEUTRALIZATION
(CALIBRATION TEST SPECIMEN PREPARATION)

Sample or test No. Project Feature Calibration Specimen
1 EXAMPLE Preparation
Computed by Date Checked by Date

Percentage Calculations

(1) Assumed dry mass of soil 100.00 0O kg O lbm
(2) Cement content desired 9 T
(3) Moisture content desired 6 %o
(4) Cement required [(1)(2)1/100 9.00 O kg O lbm
(5) Water required [()+A)]1[(3)/100] 6.54 O kg O Ibm
(6) Total mass D+ +(5) . 11554 0 kg O 1bm
(7) Percent cement required [(4)/(6)] x 100 7.79
(8) Percent water required {(5)/(6)] x 100 5.66
(9) Percent dry soil required [(D/(®] x 100 86.55
Mix Design Specifications
Material Size Gradation Moisture Content %
%
mm inches (10) (11)
19.0 -37.5 3/4-1-1/2 14.1 0.14
95-375 3/8-3/4 19.6 0.17
4.75-95 No.4-3/8 16.6 025
Minus 4.75 Minus No. 4 49.7 0.90
(12) Percent of dry soil mass of material size required (13) Calculated percent dry mass
mm inches [{(10)(9)]1/100
19.0 -37.5 3/4-1-1/2 [(14.1)(86.55)1/100 1220
9.5 - 19.0 3/8-3/4 [(19.6) (86.55)1 /100 16.96
4.75-9.5 No.4-3/8 {(16.6)(86.55)1/100 14.37
Minus 4.75 Minus No. 4 [(49.7)(86.55)1/100 43.02
r (14) Total percent dry soil mass 86.55

FIG. 2 Cement Content—Heat Neutralization (Calibration Test Specimens Preparation)—Example

container using care to prevent portions of the specimen from 13.9 Remove the lid from the soil-cement specimen con-

sticking to the sides of the funnel. tainer.
13.4 Remove the funnel and secure the lid on the soil- 13.10 Secure the lid that has been pierced by the thermom-
cement specimen container. eter probe on the soil-cement specimen container.

13.5 Carefully obtain 1.65 kg (3.64 Ibm) of the buffer 13.11 Invert the soil-cement specimen container onto a
solution as prepared in 7.4 (see 8.1). stand. Shake the specimen container to ensure that the entire
13.6 Submerge the thermometer probe into the buffer soluspecimen is at the bottom and that the thermocouple probe is

tion. completely covered by the specimen.

13.7 Determine the temperature of the buffer solution after 13.12 Determine the temperature of the soil-cement after 2
1 min and record the value to the nearest 0.1°C as the “buffemin, and record the value to the nearest 0.1°C as the “soil-
temperature”. cement temperature” as shown on Fig. 3. Remove the specimen
13.8 Thoroughly rinse the thermometer probe and lid usingontainer from the stand, and remove the thermometer probe
fresh water. Carefully and thoroughly dry the thermometerand lid.
probe and lid. 13.12.1 Verify that the temperature of the buffer and the
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Percent cement required ()] 7.79
Percent water required (8) 5.66

Total percent dry soil mass (14) _ 86.55

(15) Percent mass with natural moisture required (16) Calculated percent mass

mm inches [(13)(1+(11)/100)] with natural moisture
19.0 -37.8 3/4-1-1/2 (12.20)(1.0014) 12.22
9.5-375 3/8-3/4 (16.96) (1.0017) 16.99
4.75-95 No.4-3/8 (14.37)(1.0025) 14.41
Minus 4.75 Minus No. 4 (43.02)(1.0090) 43.41
(17) Total percent mass with natural moisture 87.03
(18) Percent moisture in soil (17) - (14) 0.48
(19) Percent water to add (8) - (18) 5.18
(20) Desired calibration test specimen mass [0 kg ® lbm 330

Calibration Test Specimen Mass Requirements
Material  Size Mass Required Mass Calculated
mm inches {(16)(20)1/100 O kg O lbm
19.0 -37.5 3/4-1-1/2 [(1222)(3.30)1/100 0.40
9.5-375 3/8-3/4 [(16.99)(330)1 /100 0.56
4.75-95 No.4-3/8 [(1441)(330)]1/100 0.48
Minus 4.75 Minus No. 4 [(43.42)(3.30)] /100 1.43
Cement required  (7)(20)/100 {(7.79)(330)1/100 0.26
Water required  (19)(20)/100 [(5.18)(3.30)}/100 0.17
Total mass of calibration _ test specimen O kg ® lbm 330
FIG. 2 Cement Content—Heat Neutralization (Calibration Test Specimens Preparation)—Example (continued)

soil-cement are within 4°C (see 9.5). If not, heat or cool the 13.18 Remove the specimen container from the stand and
buffer solution as needed before continuing. carefully remove the thermometer probe and lid.
13.13 Add the buffer solution to the soil-cement. 13.19 Calculate the average of the buffer temperature and
13.14 Secure a lid onto the soil-cement specimen containethe soil-cement temperature and record the value to the nearest
13.15 With one hand on the specimen container top and th@.1°C as the “average temperature” as shown on Fig. 3.
other on the test specimen container bottom, vigorously shake 13.20 Calculate the difference between the mixture tem-
and rotate the container for 4 min to mix the soil—cement/bufferperature and the average temperature and record the value to
solution. During the mixing process, continually invert andthe nearest 0.1°C as the “temperature difference”.
then upright the specimen container through 180° while also 13 21 Using either the calibration line equation determined
continuously shaking the specimen container. This ensures g 11 8 or the calibration curve determined in 11.7 (shown on
even and thorough mixing of the soil-cement/buffer solution. rijg 1), determine the cement content of the specimen.

.13'16 Remove the lid (see Note 4), and secure the_ lid 1322 Record the value to the nearest 0.1 % as the “calcu-
pierced by thermometer probe onto the specimen contain Lted cement content (%)” as shown on Fig. 3.

Invert e specimen container onta 2 stan, and determine V73 5 o, St cementhuter sauton mixure o an
mp appropriate waste container for fresh concrete and cap se-

min.
curely.

Note 4—It is recommended that a towel be placed over the top of the

lid before removal: the pressure generated while mixing could cause fluid NOTE S—Because of the acetic acid, the soil-cement/buffer solution
to spray as the lid is removed. mixture will have a vinegar smell. The pH of the soil-cement/buffer

. . solution should now be approximately 6.5 versus 2.5 of the glacial acetic
13.17 Record the value obtained in 13.16 to the nearesicid-sodium acetate buffer solution alone. It can be safely disposed of with
0.1°C as the “mixture temperature” as shown on Fig. 3. regular waste concrete or soil-cement.
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CEMENT CONTENT - HEAT OF NEUTRALIZATION
DETERMINATION
Project Feature
EXAMPLE CEMENT CONTENT DETERMINATION
Test Specimen Mass Buffer Mass
1.50 kg (330 Ibm) 1.65 kg (3.64 Ibm)
Tested by Computed by Date Checked by Date
Mix design specifications Calibration line equation : y = 1.875x + 2.325
Cement (%) 9 y=mx+b
Water (%) 6 m = 1.875
Gravel (%) 503 b= 2325
Sample or Test No. 1
Location A
(1) Buffer Temperature
oC 220
(2) Soil-Cement Temperature
oc 21.8
(3) Average Temperature
oc 219
[(1)+(2)1/2
(4) Mixture Temperature
°C 40.8
(5) Temperature Difference
e 18.9
(4)-(3)
(6) Calculated cement content
(5)-b 8.8
m %
REMARKS:

FIG. 3 Cement Content—Heat of Neutralization Determination—Example

13.24 Thoroughly wash the test specimen container, thetion as described in Section 11 are shown on Fig. 1.

mometer probe and lid, scoop, and funnel with water. 14.2 Calculations required to determine the cement content
14. Calculations (%) of the soil-cement test specimens are shown on Fig. 3.

14.1 Calculations required to obtain a calibration line equa- 14-3 An example mixture-proportioning calculation for a
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1.50 kg (3.30 Ibm) soil-cement calibration test specimen iscement content. Therefore, results of two properly conducted

shown on Fig. 2. tests by the same operator (each consisting of the average of
two cement content determinations) should not exceed 0.40
15. Report percentage points of cement content. The range (difference
15.1 The report is to consist of the information given on thebetween the highest and the lowest) of the two individual
following examples of completed and checked forms: cement content determinations used in calculating a test result
15.1.1 “Cement Content—Heat of Neutralization Calibra-should not exceed 0.55 percentage point of cement content.
tion Data,” Fig. 1. 16.1.3 Reproducibility for Calibration SpecimensThe
15.1.2 “Cement Content—Heat of Neutralization Determi-multilaboratory standard deviation of a single test result (a test
nation,” Fig. 3. result is defined in this procedure as the average of three
15.2 Note any unusual conditions or other data consideregeparate measurements) was found to be 0.8°C. Therefore,
necessary to properly interpret test results. results of two properly conducted tests in different laboratories
- . on the same soil-cement mix should not differ by more than
16. Precision and Bias 2 3°C

16.1 Precision—The precision of this test method as deter- 151 4 Reproducibility for Test Specimenghe multilabo-
mined by the §tat|st|cal examination of the' interlaboratory teosl;atory standard deviation of a single test result (a test result is
results are written for specimens containing from 3 to 15 %yafined in this procedure as the average of two separate

o g . . :
cement and up to 50 % plus No. 4 (4.75-mm) Sieve Sizqneaqrements) was found to be 0.26 of a percentage point of
material. The results are detailed in Fig. 3 and are summanzegem’ant content. Therefore, results of two properly conducted

as follows: tests in different laboratories on the same soil-cement mix

_16.1.1 Repeatability for Calibration SpecimensThe  gp,.,4 not differ by more than 0.74 percentage point of cement
single-operator standard deviation of a single test result (a tegf ant.

result defined in this procedure as the average of three separate16 5 Bias—When experimental results are compared with
measurements) was found to be 0.5°C. Therefore, results of ~ ™ P P

two properly conducted tests by the same operator (eac nown values from accurately compounded samples, the re-

consisting of the average of three calibration specimens of th ults of the tesg method are found with 95 % conflt_de_nce t(.) lie
same cement content) should not differ by more than 1.5°C. etweent0.55 % of actual cement content and exhibit no bias.

16.1.2 Repeatability for Test Specimer3he single opera-
tor standard deviation of a single test result (a test result i
defined in this procedure as the average of two separate 17.1 cement content; heat of neutralization; soil cement; soil
measurements) was found to be 0.14 of a percentage point efabilization

§7- Keywords

SUMMARY OF CHANGES

In accordance with Committee D1 policy, this section identifies the location of changes to this standard since
the last edition (1996) that may impact the use of this standard.

(1) Sections 1.2 and 1.2.1 were added in accordance with D18) Note 1 was added referencing Practice D 3740 in accor-

policy and the subsequent sections renumbered. dance with D18 policy and the subsequent notes renumbered.
(2) Practices D 3740 and D 6026 were added to Referenced
Documents.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
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