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INVESTIGATION OF A BRIQUEATTE STAIN NUMBER
TEST FOR LABORATORY AND FIELD DETORMINATION OF THE
ASPHALT CONTENT IN BITUMINOUS MIXTURES.

INTRODUCTION

One of the most difficult tasks confronting the
engineer in charge of an asphaltic conerete paving job is
the determination of the optimum percentage of asphaltic
binder, The need for careful regulation of the bitumen con-
tent is too well known to require further exposition here,
but, in brief, too little asphalt will alloéw the pavement
to ravel ~ too much will cause instability.

The problem naturally resolves itself into three
parts; first, a Laboratory determination of the optimum
ratio of asphalt to sand for the average gradations of the
particular sand to be used on the job; second, field regula-
tion of the asphalt to sand ratio to compensate for unavold-
able changes in the ag:regates; and third, accurate and thor-
ough Tield control of the proportioning and mixing of the
asphalt and ag-iregate,

The solution of the first part of the problem
depends largely on the preliminary laboratory investigation
made on the sand samples submitted from the field, This labor-
atory investigation determines the general qualities of the
sand and the approximate-asphalt ratio which will give the
highest stability values, as measured by some laboratory
stability test, It is the present practice of the Califor-
nia Division of Highvays to use the Hubbard-Field method for
this purpose. :

The sand uscd on the job may vary considerably
in zrading and-other characteristics Irom the sample furnishcd
the laboratory, thus requiring different asphalt-saend ratics
from those determined for the original sample.

This brings up the second part of the problem-
when to alter the asvhalt ratio and how much. If the varia-
tion is only in the grading, the experienced fisld engineer
can readily v.ry the asphalt slightly to compensate, put if
the character of the sand changes or ncw combinations of sand
and fillor dust are used, the field enginecr must_va;y the
proportions until in his judement the asphalt rgtlg is prop-
¢rly rcadjusted. The only means available to him in the _
past for arriving at a decision in the ficld have beon exp.r-
icnce and the ability to guess right from the "feel™, appear-
ance, and the bchavior of the mixturc undsr the rollery

The third part of the-problem -"that of.aﬁjust3ng
the opcration of the plant scalcs, pug.mlll, otes, 18 usually
solved in the first few days of opcerating, but a daily checck

ClibhPDE - v fastio-comi—--


http://www.fastio.com/

-fm

of the plant opcration is cssential as insurance ajainst
troubls, Here again the cngincsr has becn foreed to rely
on rough fiecld tcsts and cxpcericnce until the results of
the laboratory tests are rcceived. Scveral days usually
clapsc before the laboratory results arc availeble, msan-
whilec the plant must be kopt in opcration, frequently turn-
ing out inférior mixturcs whilc waiting for more accuratec
information,

PURPOSE OF TH& PRESENT INVESTIGATION

The field chgincer in chargc of an asphaltic
coneretc mixing plant has long becon in nced of a simplc
but accurate test for determining the bitumen contcnt of
asphaltic conerctc mixtures., To be practicablc for ficla
usc, such a test should net only bc accuratc, but rapid and
casy to make by men not particularly skillcd in laboratory
technique and should not Irsquirc claboratc or cxponsive
apparatus,

It is belicvsd that the above rerulrements arc
mct by the "Brigucttc Stain Tcst" as modificd and amplified
in thc laboratory of the Mstorials ond Rcescarch Department
and dcscribcecd heroin,.

The "briquette stain number™ tost is bascd on
the principlecs cmbodied in the wcll known "pat" stain tcst
for dotermihing the relative bitumcn content of an asphal-
tic mixturc,

The original crude "pat"” stain tost was im--
proved by the Munieipal Tosting L:boratory of Rochcster,
N.Y., undcr thc dircetion of Mr, Hoory 1. Howe™, who dcvel-
oped the compression stain print e thod, which cousiste of
comprassing the hot paving mixture to 3000 lbs, por sq. inch
over a picec of brown kraft papcr and cxomining thc appcear-
ancc of thc stain.

A furthcr improvement was ropar tod by-MT.Danld
M. Wilson in a papor rcad beforc the Ch;mipal Enzinciring
Greup Socicty of Chemiecl Industry on Octobocr 9, 1931 .

*haract ristics of Shect Asphalt Paving Mixturcs
Prococdings Sixth Annual Asphalt Paving Conforcnce 1927,

*The Manufacture and Tosting of Asphélt Paving Matorials,
The Hishway Enginccr, J.nuary, 1932.

C.‘.\.l.).’l[,). =\ A A.,'_\‘:.L,H~‘,S."_‘.(_)_(_;_,(_)_‘,7.W__7


http://www.fastio.com/

B

This method which has boen used successfully in England,
consists cssentianlly of compressing 200g. of asphaltic
motoricl heatcd to 200°C,(392°¢d.) -ud ploced In o 2 in.
intornal diameteor mold botween wads of filter papor, to
& pressure of 6000 pounds por squaro inch spplicd for
30 scconds. The papors of both wads cre seprroted and
oxominecd ond the nversge number showing ~ stoin in the
contral portion to the necrcst wholc number is reportcd
zs the "pat stain number.”

The original English proccdurc hos been modi-
fied in this study, principelly by using 110 g. per tost
so thet the briquettc, after seporating from the papers,
cen be tested in the Bubbord-Ficld Mr.chine®, Thus sccur-
ing additional information as 1o Bubbard-Ficld strbility
valucs at slight cxtro labor,

APPARATUS

The brigquettes are febricnted in a mold {Fig,
No.l) consisting of ¢ hollow cylinder 4.5 in. long cnd
2.000 in. inside dinmeter, recesscd at the'bottom o a
dismeter of 2.8 in. for a depth of .25 in., @ busc plate,
cnd o plunger having a thermomcter well in the top.

A hydraulie jack bolted to the base of a frome-
work eand Fitted with o specicl pump ond o 20 000" pound
gauge is used for comprcssing tho briguctte zFiﬁ.No.B).

A hot plate, soveral 5% in: milk pans, a 100°=-400°F,copoor
tipped thermometer, funncl, hammer, balancc, ring for
supporting the mold while romoving the briguctte, and a
supply of 7.0 ém. filter paper discs completc ths nccos-
sory cquipment., Any suitable filter paper can bc uscd.
No. 4 Whotman filter paper was uscd in the tosts described
herein,.

TRST PROCEDURE*

110 gm. of the minus 10 matrix matorial screencd
from the whole mix (or sznd ond asphalt proportioncd and
mixed in the laborntory) =rc placed in‘a small pan and
heated on.the hot plate to 300°F+ 5°F, ,stirring thoroughly
moeonwhile with the thermomcter. Tho mold is hontod to a
tamporature of 240°F+ 10°F, as moasurdd by r. thermometer in

i ini otive Stability

¢ Practical Method for Daotermining the Rele ab y

of Tine Aggregate Paving Mixtures, by Provost Hgbbuld and

¥, C. Ficld. “Techhical Papcers, Ancrienn Society for Tost-
ing Materials, Vol. 25, 1925, Port LI, Page 335.

*geq Appendix for further detailse
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well of the plunger, Twenty filter paper discs are then
placed in the enlarged bottom of the mold on top of the
base plate, The hot mixture is poured into the mold,
smoothed, and slightly compacted by several light blows
with the plunger, after which the azssembled mold is placed
in the hydraulic press. The specimen is subjected to a
pressure of 6000 pounds per square inch for a period of
80 seconds, applying the load at a uniform rate and tak-
ing 15 seconds %o attain full’'pressure, The mold is’then
allowed to cool for 5 minutes, the briquette removed,’ the
filter papers senarated, and the number stalned noted,

Pressure applied to the uncompressed material
in the mold squeezes the sand grains closer together, dis-
placing part of the asphalt film and forecing it into the
voids between the grains and out into the layers of filter
paper. The number of papers stained is a measure of the
amount ¢f asphalt forced out and is referred to as the
"Brigquette Stain Number®,

The stain test may be considered a measure of

the ability of the sand to carry asphalt, which property

is a combination of several factors, such &s volds, sur-
face area, and surface texture of the sand, -When mixtures
of a given asphalt-sand ratio are compressed, a certain
amount of asphalt will be forced into the filter paper,

the quantity depending upcn the above mentioned properties;
and the test conditions, such as temperature and presssure,

: The limits fixed for temperature, pressure,
time, etc.,, are based on a series of tests in which these
factors were varied until the desired degree of sensitiv-
ity, combined with accuracy was obtained; i.e., 300°F. was
chosen as the highest temperature that could readily be
reached without danger of overheating, 6000 pounds per
suare inch was selected as the practical working pressure,
60 seconds'compression to insure time enough for thorough

compaction,.

PRELIMINARY WORK AND TYPICAL RESULTS

Enough Briquette Stain Number tests, using the
above described method, were made on sands from various parts
of the state to indicate that the method is applicable to any
sand; The data for one of these sands, included in this re-
port, which are typical for any sand or sand mixtures, were
obtained from a mixture of‘a crusher waste, a decomposed
granite, and a fillei dust, combined with varying percentages
of asphalt. Fig. No. 3 shows graphically the values for the
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stein number, stain test briquette stability*, and apparent
specific gravitye.

It will be observed that the increase in the bri-
quette stain number is gradual as more asphalt is added %o
the sand up to a certain critical point (A) or "hreak" in
the slope of the stain number curve, after which the rise
i1s quite rapid and at a fairly uniform rate.

The stability curve is of special interest, as
the point of highest stability (B) has the same asphalt
ratio as the breask in the stain curve at (4), Attention
is called to a second peak (C) in the stability curve. This
second peak had not hitherto been suspected and was at first
viewed with considerable skepticism, It was logical to
assume that stabilities as measured in the Hubbard-Field
machine would increase to a maximum and then continuously
decrease as more asphalt was added, Such a simple relation-
ship, however, does not appear to be the case.

Careful check tests, however, show the second
peak occurring consistently in every sand tested, It is
our belief that the condition influencing this second rise
has no relation to the inherent stability of the mix, but
in all probability is due to a lateral expansion of the
higher asphalted and more plastic specimen with consequéent
friction against the side walls as the plunger descends,
The resistance against the side walls retards the free .
movement and causes a slight rise in the pressure required
to produece failure of the specimen.

The curves in Fig., No, 3 and their interrela-
tions are typical for all sands, but numerical values,
slope and relation to the bitumen ratio vary widely for
different sands and sand filler combinations, as shown
in Fig. No. 4, For this reason each sand or sand mixture
must be tested at the headquarters laboratory to determine
the optimun asphalt-sand ratio and the maximum stability

obtainable,

*The "Stain Test Briquette Stability", hereafter designated
a8 SeTeB. Stability te differentiate it from the Hubbard-
Field (H.F.) Stability Values for standard fabricated speci-
mens is the *Stability Valus®™ obtained by extruding the
brique tte fabricated during the stain test by the same pro-
cedure as is used for testing Standard H. F. Briguettes,

P
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The sands (Fig. 4) represent exireme types, No, 1
being a crushed granite having sharp, irregular and very
rough particles, while No, 6 is a dcsert drift sand composed
largely of smooth rounded- quartz grains. The great difference
in the characteristics of the sand is reflected particularly
well in the stain number curves. Thus the’ "break"™ in the
curve for crushed granite (No. 1) is sharp, but the "break®
in the curve for the desert sand (No. 6) is more rounded and
at a higher asphalt ratio., Stain curve No. 4 reproescnis 2
half and half blend of the two sands and is located midway
between the other two. Stain number curves Nos. 2,3, and
5 depict various blends having intcrmediate echaraeteristics.,

The stability value curves Nos., 1,4, and 6 also
revlect the differences in the sands, however the maximum
stability of each is located approximately over the break-
in its respective stain curve. Stability eurves Nos. 2,3,
cnd -5 show only the portions of the curves past the maxi-
mum, but indicate the relative positions of these blends
with respect to the other stabllity curves. Sand No. 1
is mueh mors criticel as to the asphalt-sand ratio, as
shown by the sharpncss of the break in the staln curve and
the comparative closeness of the two stability peaks.

The shorpness of these stability peaks and the
high strength is usually found to be a characteristic of
cru hor waste znd rough sands, while smoother, rounded sonds
as No. 6 have lower stabilities and the poaks are widely
soparated. The erratic results which would be obtained
from variations in blending those two sands at the mixing
plant are¢ thus rcadily apparent,

Figures Nos. 5 and 6 show data for staln number,
sngcifie gravity, S.T.B. stability, and H.F. stability
values obtained by adding 3.0% diatomaccous carti and 20.0%
limestone dust,respectively, as a filler to o fifty-fifty
blend of the two sands covered by Fig. 4. Stain tests wore
made over a wide range of asphalt rotios with the diatoma-
ceous earth mixture and at intervals of 0.1% over the criti-
cal rogion, thus locating the curves with greater precision
then would be necossary as & gencral Tulo. The accuracy of
the stain test may be judged by the closc alignmont of most
of the points, It may be noted that by adding diatomaccous
carth to the sand; morc asphalt wes reguired to roach the
maximum stebility, while limecstonc dust redueed the ro-
gquired amount. Higher stabilities were, of coursc, Ob-
toined by adding fillers to the sends.

The rTesults of the investigotion with lzboratory
mixcd sands and osphalts have shown that the stain test
deseribed horein is both sensitive and accurete and provides
e rapid mcans for controlling the asphelt content at’ the
ontimum percentnge required by the minus 10 material, bascd
on the Hubbard-Ficld stability tcste

ClhRDE— iy fastioeem
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Asphaltic concrete under Cclifornia Division of
Highways specifications is of tho "matrix" type; that is,
the larger rocks are plums in the mortar nmix of asphalt
and finc material., The stability of this matrix is therc-
fore of prime importoncc, if we assume that it determines
the stability of the centire mix.

The quelity of this msirix is determined by the
Hubbard-Field stability test mode oh that portion of the whole
mix, which is screcnsd through a No. 10 mesh sicve, Stabil-
ity value requirements have been fixed at & minimum of 130C
pounds for the base and leveling courses and 3000 pounds for
the surface course when tested on the California Division
of Hishwayvs'! Hubbard-Field Asphalt Stability Testing Mechine®,

The optimum asphalt to fine agiregate rotio is
obtaincd by first making a preliminary laboratory inviestiga-
tion to determine the ratio of asphalt to suznd (scnd ond
filler) which will produce the highcst Hubbard-¥Ficld stoabil-
ity with the fine ag regatce in question. The merceninge of
asphalt required for the whole mix is then calculated by
nssuming that the aggregnte larger than 10 mesh will require
2.0 percont of asphalt by weight of the coarsc rggregate.
These detorminations, together with stain number ond stabil-
ity ourves arc sent to the resident engincer for his guidence.

APPLICATION TO FIEID USH

Although the [.rigquettec Stoin Jumber Tost has
proved its value’for laboratory investigations of sands
and filler dusts, its greatest uscfulness is in the ficld.
The test opparatus is so light ond portable that it cen be
set up alongside the contractor's pug mill and used for
making frequent checks on the operation of the mixing plant
and to dotcet any varistions in the character of the fine
cgeregate requiring a compensating change in the percentage
of asphalt.

As proviously pointed out and as illustrated in
Fig. 4 cach sand, or sand ~nd filler dust blend, has 1ts
own characteristics which affect the shape of the stain
number curve and the location (i.n. csphalt ratio oand stain
numbeor) of the "break" in the curve. The grading of the -
sand, particularly the quantity of minus 200 mesh material,
crlso affects the location of the "break® in the stain curve
and slightly modifies its shape. Thus the field engincer
should be provided with stain number and stabllity valuc
curves for cach blend of fine aggregate being used. These
curves should also show the influcnce of any veriations in
the finc aggregete likely to occur during the progress of

the work.

“Stondard gpecifications, Stoate of C-lifornia, Department
of Public Works, Division of Highways, Jrnuary, 1935,
Suetion 32, Article ().
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In the cvent it is dusired to obtain the highest
possible H.F. stability values it is only necessary to koop
the stain number within the limits predoterminced by the
T:adquarters Laboratory. However, iy it should be thought
prefireble to sacrifice H.¥. stability values by incroasing
the asphelt ratio to obtain othor ben.fits, the stain number
of the ultinmtcly adopted bitumen rotio may be chosen as tie
standard for ficld control purposcs.

In sither cose the stain number test will fore-
tell the approximatc H.F. stability of the sample and its
bitumen content. These values may be preducted with much
groater accuracy if the surface area of the finc aggrogoete
portion of the bateh sampled for a stain numbcer test is
known., This factor may be recdily obteined by sampling
the fine aggregate from bin No. 1 and the wholc mix simul-
tancously. ITf & sr=ding snalysis of the fine agrregote is
thus determined the stability may be road from the curve of
similar surfaec area as shown in Figurcs Nos., 7 @nd 8,

The valucs shown in Figures Nos. 7 and 8 woie
obtoined by taking 60 simul’ Leous ficld samplss of fino
aggregate and matrix material and testing the former for
sieve analysis and the latter for stain numb.r, S.T.B.
stability and H. F. stability., The stain numbcr curve
wos obtaincd from preliminary laborotory tosts made on
cn averoge blend of tho sand being uscd. The family of
stability curves ‘cerc obtained by plotting the values for
S.TeBe ond H, F, stability wvalues above the intersection
of the, ordinatc of the stain number of tho sample ond desig-
nating the surfacc arca of the aggregate by various sheped
symbols as shown in Fig. No. 7. This mcthod segreogoted the
stability valucs according to surface arco., Thus four por-
tions of mctrix moterial v ving stain numbcrs of 12% and sur-
faecc greas of 72, 77,-82, and 87 squarc fceet would heve S,T.B.
stnbility wvelucs of 4175,4000,3785, ond 3425 pounds rospac-
tively. It should be notcd that the mixtures contnining the
most Tines have the lowest stability valucs, which may account
for the H.F. stobility values for surfoeco coursc samplos cons=
toining filler dust frequently being lower than basc and level-
ing coursc mixturcs from the scmc jobe This phenomcnon can
only occur when the asphalt ratio is too high and within cer-
tain limits. If the osphalt contont were reduccd so that the
stain number would be from 35 to 53, the Tine mixes would
show the higher stability velucs. It should also be notcd
that the finer mixtures are morc c¢ritiénl than the coarser
mixturcs regzarding tho asphalt content.

The seme valucs have boen plotted in Fig. No, 8,
but the stobility values and bitumen ratios hove boen plotted
dircetly rgainst the stoin numboer. This method apvoors to be

www fastio.com
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a moérc  logical form for ficld use than the arrangemcnt in
Fig. 7, but cither may bc used. Thesc charts will cnable
the field enginecr to rcoadily cvaluato the stalin numbor
test in terms of stability and porcent of asphalt,

In the event it should bc necessary to make o
change in the mixture the affect of tho adjustments can
be doetermined within a fow minutes rather than the several
doeys that must necessorily elapse before test results can
Ee obtained from samplecs sent to the Headquariers Labora-
OrYe

The stain test is also very uscful to check on
the opecration of the plant; i.e., to determine if the
asphalt and filler dust are being uniformly distributed
by the pug mill; the time requircd for thorough mixing;
and the ability of the asphnlt weigh bucket to deliver a
constant weight of asphalt.

At present the plent men is foreed to rcly upon
a visual inspecetion and cxperience to make these adjust-
ments, and then cither wait several days until samploes of
the mix have been tested in the Headquartors Laboratory
and reported to him, or trust to approximate cxtractions
or other rough field tests. The fiold Iriqueite Staln Tost
affords an immediate cnd acecurate check on the plant cpera-
tions and so rcmoves the guess work unavoidably connected
with past procedure,

For example, the distribution of asphelt is of
prime importance. The usual ficld method for detcmining
thisg is to take samples of the mix from each end of the pug
mill and compare their apnecarancc. I there is a material
difference in the quantity of asphalt at either end, it can
be detected by this crude msthod and the asphalt chute od-
justed until each cppcars te be aliko. With tho equipment
for meking ¢ Rriquette ~tain Test a comparison of the asphal t-
sand ratio in each sample may be detormined as accurately as
a laboratory oxtraction, and this information can be obtaincd
within ten minutes from the time the samplcs are tokons

The saime procedurc will tell if the filler dust
is being uniformly distributed, i.c., the addition of dust
t0 the mix may chenge the magnitude of the stain, but it
should not disturb the equality, providing the asphalt is
being uniformly distributed throughout the length of the
pug mill.

For preliminary tests after each adjustmont of
the asphalt ehute, the matrix moterial may be sczconed immed-
iately through a No. 6 sicve, end the stain test mado at ony

CIihPD
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convenient temperature over 200°F. This short method is
more rapid, although less accurate than the standard
method descrived herein in which the matrix material

is screened through a No, 10 sieve and heated to Z00°F,
While the short method is-sufficiently accurate for a
conparison of two samples, the standard method should

be used for a comparison with other stain numbers or

to determine the absolute percentages of asphalt.

AC
]

APPLICATION OF_THF BRICUETIE CTALN NUMBZR T::

The riquette Stain Number Test hss found meny
applications; in the laboratory, supnlcementing the
present routine tests on asphalt sands and matrix
meterial; in the field, serving as a guide Ifor main-
taining the optimum asphalt-sand ratio, for determin-
ing the distribution ol asphalt and filler dust in the
pug mill, and for detecting discrepancies in the guan-
tities of asphalt or aggregate measured into the will.

It is proposed that for field use three, staln
number curves with their corresponding Fubbard-Field
stability values, be prepared by the Headquarters
Laboratory for each asphaltic conarete contract.
mhese curves will show the fluctuations, over the
range of asphalt ratios expected for maximum, mini-
mum, and average gradations in the sand, The resgie-
dent engineer will then be supplied with a complete
briguette staln number apparatus and accessories, a
copy of these data, and recommendations from the Head-
quarters Laboratory as to the average optimum asphalt
ratio, and the stain number limits. By keeping the
stain number of his mix within the limits siven by the
Headquarters Leboratory, he will be assured that the
asphalt ratio is being held close to the point which
will give the maximm Hubbard-Field stability with the
nmaterinls being used.

If he should want more complete informotion, the
stain stability-bitumen ratio curves will be of assis-
tance. TFor example if for some Ireasch he should desire
to use some other bitumen ratio than the one selscted,
he may determine, from the curve of the proper surface
area, the stain number to be uscd and the probible
Hubbard-Field stability of the matrix material.
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SUMMARY.

l. The Driquette Stain Test gives o numerical
measure of the quantity of asphalt scucezced out from
s given mixture of asphalt and sand (and filler dust)
while being compressed into a briquette under the
following carefully controlled test proccdure:

The asphalt mixture is heated to 300°F+ 5°F.,
placcd over a pad of filter paper discs in a modified
Hubbard-Field mold, preheated to 225°-250°TF. and com-
pacted by a pressure of 6000 pounds pcr square inch
applied for 60 scconds.

2, The Briquctte Ltain Mumber Yest gives a sensi-
tive and accurate mcasure of the ability of a sand to
"earry" asphalt, and (as indicated by a "breaX™ in the
slope of the stain curve) the optimum ratio of asphalt
to sand for the maximum S.T.B. or H.}. stability valuc.

%3, The "breok" in the stain curve occurs at
different asphalt ratios for differcnt sands and is
depcndent upon the percent of voids, surface ared,
and surfaece characteristics of the sand. With verious
gradings of sand, the shape of the curve and location
of the "hresk® vorics slightly with the surfacc orss
of the samples.

4. The ctain Tist 3riguette may bo separatcd
from the filtor papers and tested for stablility in the
Hubbord-Field apperatus. The S.T.B. stability values
are usually higher then tho H.¥. stability on the somo
sample, but the maximum stebllity values for each corres-
pond to the smme asphalt rotio.

5, As thc asphalt %o smand ratio is inerecsed,
the H,F. md S.TeB. stability velucs risc to o moximum,
deerecsc, rise to o sccond peck of lower magnitude, ond
ngoin decrensc.

6., Tho cccurncy ~nd genornl oppliccbility of

) the mriguette Stnin llumber Test ond its rclation to the
maximum stability for any sond hos been conclusively
demonstreted by tests mnde on many srnds of different
types, from various purts of tho Stote of Colifornin.

7. Stoin number tests on ficld scmples of the
m-trix motorial scrconcd from the whole mix, give rosults
similer to lcborotory mixed samplcs.

8., A very sctisfactory corrclction was obtained
by plotting the S.T.B. strbility mmd H.F. stobility
yaluos agoinst the stoin number curvae, after thc stcbil-
ity volucs had boen dif ferentinted ~ccording to the sur-
faeo GILonS.
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9, Tho ..riqucttec stuin Numbor st wos found to

be ot least ns aceurats os thé extraction mothod for
determining the bitumen rctio.

10, The uscfulness of the priquettc gtoin yumber
west for plant control, particularly to-determinc and
meintain the optimum ssphalt-sond ratio, the distribu-
tion of asphalt and filler dust in the pug mill, and
the uniformity of the operation of the plant wnhs demons-

strated by ficld observations and 1~boratory tusts on
an nsphaltic concrete paving Jjob.
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APPENDIX

STANDARD METHOD FOR
THE DETERMINATION OF THE BRIQUETTE
STAIN NUMBER OF FINE AGGREGATT AND
BITUMINCUS BINDER MIXTUHRES.

This test is intended primarily for field use to
determine the ratio of bituminous binder to fine aggregate
and for checking upon the operations of the mixing plant.

APPARATUS

Forning Mold - A modified Hubbard-Field Jorming mold con-
sisting of & 4.5 in, hollow cylinder 2,000 in, inside diameter
recessed oh the bottom end to a‘diameter of 2.8 in. and a
depth of 0,25 in., & hase plate, and a closely Titting plun~
ger having a thermometer well in the top (See Figure 1).

Compression Machine -~ A compression machine consisting of a
hydraulic jack bolted to the'base of a framework and fitted’
with a special pump and a 20,000 pound gauge (See Figure 2).

Thermometers ~ Two coppere¢d-tipped 100~400°F. thermometers
with scale divided into 5°F.

Hot Plate - A sblid top hot plate, either geas, electric or
gasoline heated,

Mixing Pans - One dozen 5% in. milk pens.

Funnel - A 6 in, metal funnel having a spout 1 7/8 in. out-
side diamecter.

Hammer ~ A two pound hammer.

Protector Cap -~ A steel cap for protecting the top of the
plunger,

supporting Ring - A ring for supporting the mold while the
briquette 1s being driven out.

Gloves - A pair of asbestos gloves.,
fiatch - A wateh with a sescond-~hand.

Marking Pencil - A white marking pencil for identifying
briguettes.

Filter Papers - A supply of 7,0 cm, Whatman No, 4 filter
papers .

Balance - A balance, capacity 1000 g., sensitive 1o 0.02 g.,
and a set of weidhts.
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Tongs -« A peir of cruecible tongs.
Tin Boxes - A supply of 3 oz. gill type tin boxes for hoat-
ing asphalt.

PHEPARATION OF SAMPLE

l. Sample Sercened from Field Mix - The material to bc tested
for Briguettc Stain Number shall be a represontative sam-
pPle of that portion of the wholec mix which has bcen
scresncd through a 10 mesh siuve {Similar to "minus 10
Hubbard-Field Stability semplocs').

2 LaboratoryﬁMixod Samplos - Fince aggrcegate passing a number
10 mosh sieve which nas been intimately mixed with bitumi-
nous binder,

PROCEDURE

Fabrication of Briguctte

L. 1 -~ Weigh 110 grams of the preparcd sample into e
8% in. milk pan., Heat on hot platc to 300°F.+ 5°F, stirring
thoroughly with a brass~tipped thoermometcr,

2 - Hcat mold to a tomporature of 240°F.+ 10°F.
as measurcd by a thoermomcter in the well of the plunger.

3 ~ Inscrt twenty filtor papers into tho rocoessed
bottom cnd of the mold and placc on basc platc.

4.~ Transfcr the hcated materisl %o the mold by
quickly inverting the milk pan over the funnel, previcusly
inscrted into thc top of the mold,

5 - Remove funncl, inscrt plunger, cover with the
protcctor cap and strike threc light blows with the hommer.
Remove cap and place the mold in hydraulic press and subject
the spocimen to a préssure of 6000 lbs. pcr sq. in, for a
period of 80 scconds. The load should be applied ot o uni-
form rate, taking 15 scconds to attain the full prossurce

6 - Releasc the pressurc and cool for 5 to 10
minutes, place mold on supporting ring and drive the brigquctte
out of the mold by hammering on the plunger.

mxamination of Stained Papers - Separatc the filter poper from
briguette and note the hunber etained, counting each papcr
stained completely through as a whole number, and the last
papcr stoined as one-half, in casc the stain on the leost papoer
was too light to penctrate to the back side.
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SUPPLEMENTAT TABORATO RY TESTS

SeTeBs Stability - Test the briquctte, fabricated whilc mak-
ing the stain number test, for stability valuc in accordonce

; with the procedurc uscd for determining the Hubbard-Ficld
stobility values (Sco A.S.T.M. Technical Papcrs, Vol.25,
1925, Part II, Page 335).

In cose the stain test is mode in the ficld
and additional information is dosired, the stain test bri-
quettes should be sent to the Headquatrters Leboratory for
the stability and other desired tests,
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