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This standard UON,Acvdopml to est~bli~h methods of Lesting bitu-
m]ntlus paving malcrJ:IIs for p~vernent in Lhose indunces not covered
by American Society for Testing and Materials (ASTM) tests 01
.4merican Association of State Highway Officials (AASHO) procedures,
or where tests for which the procedure required by the Military services
differs from that prescribed by ASTM or AASHO.
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L SCOPE

This standard establishes ted methods
that set forth ways and means 10 dctel*mine
the suitability of bitumino(is pnving ma-
Ierials.

2. REFJIREN(’HI) DOC(JMENTS

Thp iw)w of lh~ following documents
in effect ou the date of invitation for bids
or request for proposal
standard to the extent

2.1 Governmental.

Federal Specification

form a part of this
specified herein.

SS-R-4(M — Rosci itnd Pnving Ma-
terials: Methods of
Sampling and
Testing.

2.2 Nongovernmental.

.4STM IK?44

— 31ethod of Test for
Specific Gravity
and Absorption of
Coarse Aggregate.

— Nc! hod of Test for
Specific Gravity
of Hydrfiu]ic Cc-
mfmt.

— Method of Test for
Water in Petrole-
um Products and
Other Bituminous
Materials.

— Methods of Testing
Emulsified As-
phalts.

WL-STO-42QA
13 Janwry ?-S

ASTM D322 -– Methwls of Testing
for Dilul ion of
(hoiinc E n g i n e
Chnkeasc Oils.

ASTIII IM64 — lidhod of Test for
Specific (7r Mvity
~)f Soils.

.WWIkI D107G - St.nndard Method of
Ted for Effect of
Water on Cohesion
of Compacted Bi-
tuminous Mixtures.

ASTM El 1 — Specification for Si-
eves f o r Testing
Purposes (Wire
Cloth Sieves,
Round-Hole a n d
Square - Hole
screens or Sieves).

3. DEFINITJOXS

3.1 Not applicable.

L GENERAL STATEMENT

In the usual operation, s:mplcs ~~fbitll-
minous materials for pavements am tcsted
in the laboratory to determine the .’llit-
abi]ity of the properties of the samples.
The specific test methods contained herein
am designed to meet the Department of
Defense requirements in those instances
~~,here the es~b]jshed industry tc~ts and
procedures arc inadequate for Military
application.

5. DETAILED REQUIREMENTS

5.1 Test methods

1
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MIL-SW20A
13 Jonwv 1965

Method 100

UNIT WEIGHT. MARSHA1,I, STAWI JTY,
AN1) V[,OW OF” Bituminous itll X’1’tIIIF.S

1. SCOPE

1.1 This test methud is applicable fot’
evacuation uf uI1 hoLmix bituminous pave-
ment mixes in which not more than 10
percent of the aggregate is greater than 1
inch in size.

2 APPARATUS

2.1 Specimen mold assembly. Mold cylin-
ders 4 inches in diameter by 3 inches “in
height, base plates, and extension collars,
as shown in figure 100-1, and conforming
to details shown in figure 100-2. Six mold
cylinders, two base plates, and two exten-
sion collars are recommended.

22 Specimen extractor. A specimen ex-
tractor or plunger (figure 100-2) for push-
ing the compacted specimen from the mold

-.
cylinder by tlie use of a jack and frame.

2.3 Comwction hammer. A compaction
hammer (figures 100-1 and 100-3) having
n flat, circular tamping face and a 10-lb.
sliding weight with a frcw fall of 18 inches.
Two compaction hammers are recommended.
NOTE: Mechanical hammers may he used
when properly correlated with the standard
hand hammer by determining number of
blows to use to produce same density as
that produced by hand hammer.

2.4 Compaction pedestal. A pedestal, on
which to rest the mold during compaction
of the test specimen, consisting of a timber
post having a minimum cross section of
51Z: by 51~ inch (nominal 6 by 6 inches),
capped by a l-inch-thick steel plate. The
pedestal cap may consist of a 12- by 12.

by l-inch stwl plutc, auplwrted by ● Ii!- bY
12- by 2-inch word scrtion over thti 6- by
6-inch post if arraniremcnts tire made for
placing the compaction mold directiy over
the 6- by 6-inch post. The compaction
pedestal must be placed on a concrete floor
slab or base resting on the ground, or
directly over an interior building column or
similar location. Wooden floors or unsup-
ported areas of concrete floors are unsuit-
able supports for the compaction pedestal.
The provision of a pedestrd in accordance
with these requirements is very important;
otherwise the compaction obtained will not
agree with field conditions.

Z5 Specimen mold holder. A steel or
cwjt-iron holder (figure 100-2) consisting
of a semicircular base and a circular top
to hold the specimen mokl in place during
compaction of the specimen. The top section
should be fianged to fit over the collar of
the specimen mold und should be attached
to the base by means of a fulcrum on one
side and n tension spring on the other.
Two holes shall be provided in the base for
mounting the holder on the compaction]]
pedestal. The specimen mold holder shall
be mounted OMthe pedestal cap so that the
center of the mold is over the center of
the post,

2.6 Breaking head. A breaking head
(figures 100-1 and 100-4 ) consisting of
~lpper and lower cylindrical segments or
test heads which have an accurately ma-
chined inside radius of curvature of 2
inches. The lower segment shall be mounted
on n bme having two perpendicular guide
rods or posts extending upward. Guide
sleeves in the upper se~ent shall be posi-

Method 100
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tioned so as to direct the two segments
together without appreciable binding or
loose motion on the guide rods.

2.7 Loading jack. A loading jack (figures
10&l and 100-5) consisting of a screw
jack, mounted in ~ testing frnme, which
will produce a uniform vertical movement
of 2 inches per minute. An electric motor
may be attached to the jacking mechanism.
XOTE : In lieu of the loading jack, a
mechanical or hydraulic testing machine
(figure 100-6) may be used if the ra@ of
movement can be maintained at 2 inches
per minute while the load is applied.

2.8 Provinu ring mtsembly. One proving
ring (figures 100-1 and 100-5 ) of 5.000-
pound capacity and sensitivity of 10 pounds
for lode up to 1,000 pounds and 26 pounds
for loads between 1,000 and 6,000 pounds
find equipped with a micrometer dial. The
micrometer shall be graduated in 0,0001
inch increments. L’pper and lower proving
ring attachments are r~uired for fnstening
the provin~ ring to the testing frame and
trwmrnitting the load to the breaking head.
NOTE: In lieu of the proving ring assembly,
any suitable load-measuring device may be
wsed, if the capacity and sensitivity meet
the requirements.

29 Flowmeter. A flowmcter (figure
100-1 ) consisting of a guide sleeve nncl a
gage. The activating pin of the gage slides
inside the guide sleeve with a slight amount
of frictional resistance, and the guide sleeve
S]ides free]y over the guide rod of the break.
ing head. The flowmeter gage shall be ad-
justed to zero when in position on the break-
ing head with a 4.000 plus or minus 0.005-
inch-diameter metal cylinder inserted be
Lween the breaking-head wgmenta. The
flowmeter gage shnl) be graduntwl In O.O1-
inch dividorm

210 Ovens or hotplate~, ovens or ht,t-

plates for heating aggregates, bituminous
mntzwial, specimen molds, and compaction
hammers. Required temperatuma for ma-
terials range from 200” F. to 300° F, It is
recommended that the heating units be
~hermoststically controlled to maintain the
required temperatures. Shields, baflle plates,
or sandbaths shall be used on the surfaces
(If the hotphites to minimize localized over-
heating.

2.11 Mixing appardus A metal pan or
bowl. Hand mixing may be I.Ised;however,
mechanics] mixing is recommended. Any
type of mechanical mixer may be used if
the required mixing temperature can be
maintained and a well-coated, homogeneous
mixture can be produred in the allowable
time. Two 10-quart mixing bowls and two
wire stirrers are recommended.

-

2.12 Water bath. A water bath at least 6
iriches deep provided with mechanical water
agitator. heating elements, and thermostatic
controls capable of maintaining the bath
~v~ter at temperatures ranging from 100” F.
to 140’ F, The bath shall have a perforated
fnlse bottom or be equipped with a shelf
for supporting specimens 2 inches ahve -
the bottom of the bath.

213 Sieve shaker. .An.vtype of mechanic-
al sieve tier provi&d it has a capacity
of six full-height, 8-inch-diameter sieves.

214 Sieve Eight-inch-diameter sieves of
the following sizes are required: 1-, %-,
$+., -d ~-inch and NOS. 4, 10, 20, 40, 80,

and 200. The sieves shall conform to the
requirements of ASTM E 11. Large, rec-
tanguhw-shaped screens and shaking facilL
tws are recommended for preparation of
lnrge samples.

215 Sink. One sink ~vith cold running
vater to cool molded specimens prior to
extrusion from thr mold cylinder.

Method 100
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2.16 Appurtenant ●quipment.

(a)

(b)

(c)

(d)

(e)

(f)

(%)

(h)

(i)

(j)

(k)

Containers for heating aggregtites,
such m flat-bottom metal pans,
or other suitable containers.

Containers for heating bituminous
material, such as metal cups,
beakers, or pouring pots.

Mixing tool, either steel trowel
(gamien type) or spatula, for
spading and handmixing.

Thermometers f o r determining
temperatures of aggregates, bi-
tumen, and bituminous mixtures.
Armorecl glass thermometers or
dial-type with metal stem are
recommended. They must have
a range of 50’ F. to 400” F.,
with a sensitivity of SO”F.

Thermometers for \vater bath with
a range of 100” F. to 140° F.
and graduated to 0,6” F.

Balance, 2-kg capacity, sensitive to
0.1 g, fol’ weighing molded
specimens.

Balance, 20-& capacity, sensitive
to 1.0 g, for preparing bitumen
and aggregate mixtures.

Wire basket and water bucket
suitabie for weighing molded
specimens in water.

Gloves for handling hot equipment.

Rubber gloves for removing speci-
mens from inter bath.

Marking crayons for identifying
~imen8,

w#-stD420A
18 Jaatmty 1965

(1) scoop, 2-quart siz{!, for h:lndiin’i
hot aggregates.

(m) Scoop, fiat bottom, for lJlaci nx
mixture In specimen molds.

3. PREP.\RATION OF SPECIMENS

3.1 Preparation of aggregati DrT
aggregate to constant weight at 110” C.
plus or minus 5“ C. (221° to 2S9” F.), and
separate the aggregates by sieving into the
desired sieve fractions. The f 0110 w i n g

separation are recommended for paving
mixes having ~lj-in. maximum size aggre-
gate: ~~- to a/8-in., $!-in. to No. 10, No-
10 to No. 40, finer than No. 40, and
mineral filler. Ag~%gate separation may
be accomplished in a large, proceeding-type
sieve shaker, a standard mechanical sieve
shaker, or a rocker-type hand shaker.

Sieve analysis of each separated portion
is required to calculate the perwrmtage of
each size range to use in the requ{~ mix.

2.2 Preparation of mixturee. Weigh in-
to indi\*idual pans the amount of each size
fraction required to produce a batch that
wiIl result in either one or two compacted
specimens, each 2 I\: inches ~ ~ in. in
height. This will require approximately
1400 g of blended aggregate per specimen.
Figure 100-7 illustrates the form recom-
mended for recording these laboratory
batch weights. Place
plate or in the oven,
peratures indicated in
tion,

Typ Mttnwn

the pans on the hot-
and heat to the tem-
the following tabula-

H48i18#t000p0mt9?0,“?’.

Ape ~

Acphelt eaaont —m*s S70*S

Tar, RT-10, -11, or -U _ 225i6 S00=5

Rubberieod tar — MO*6 866*6

Method 1(MI
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Charge the hented aggrvgate into the mix-
ing tmv!, nnd mix the dry aggregate
~horoughly. Form R crater in the dry
Mended aggregate. ml ●dd the required
weight of bitumen ~t the required tem-
]It-mture. Mix the nggmefmte and bituminous
m~teria] rapidly unti I the ●ggregate is
Ihorough)y coated.

3.3 compaction of specimens Thoroughly
rle~n the specimen mo!ri assembly ●nd the
face of the cornrmct ion hammer, and heat
them either in hot \“:ater or on n hotplnte
IO a ter.]perature Mween 180” and 2S0° F.
Plr.cc a !>iece of filier paper or PWr
tuvcling cut to size in the bottom of the
moi{i &fore the Imixture is intrdud.
I’!are the mixture :in the moid, nnd Rp*df.

with n heated spatula or truwel twice
~round the perimeter. Remove the col!~~)

and smooth the surfnc? of the mix with
R trowel to a aiightlv rounded shape. Tem-
!wr~tures of the mixtures immedjateIy prior
Io compaction :.hall be—

.A II!ltiit Celllcllt . .. .. .... 260 = ~.. . . -.—

T:IY, RT-10, -11, 01’-12 —.— Ieo=s

]: u~tkyi~e~ tfi] . ,. ... .... ....-- .. ...-—— ~=s

Replace the colhw, place the mold aseemb~
o]? the compction pedestnl in the mo]d
holder, and ~pply 50 or 75 blows, with the
compaction hammer with a free fall of 18
in. Remove the baee plate and coIlnr, and
reverse and reassemble the mold. Apply
the snme number of compaction blows to
the fwe of the reversed npt cimen. Fifty
Mows on each nirie of the specimen nr~
used for mix design for roadm, ntreetn, and
facilities for aircrnft with tim Mated to
100 psi or lem; 76 blows on each elde of

the specimen are used for mix designs for
facilities that will be used by ●ircraft with
tire preamma greater than IQ psi. After
compaction, mrnove the ke plsta and im-
merse the mold contnin{ng the specimen in
cmd w~ter for Iwt less than .2 minutes.
Remove specimen from mo)d by meana of
the sample extractor and a suitable jack
and frame ●rrangement. Since rubberiaed-
t~r sp~imerm stick tightly in the mold,
place them in 120° F. bath for a few sec-
onds to release them from the wall of the
mold. After removal from the mold, care-
fuHy transfer the specimen t~ a smooth,
fla1 surface.

4. Test procedure. !

;.1 Density determination. Weigh the
specimen in air nnd in water that is clem
nmt is nt a tempe:aiure of approximately
77° F. The di ITrrence between the two
\vcights in grams gives the volume in cubic
cen; im~ters, The density (or specific gravi -
iy) of the qmcimen is determined by divid-
ing the weigh: of the specimen in grams
b}- the vo!un-,e in cubic centime!crs, which
ran be converted into pounds per cubic foot
b> mu]ti@yj~ by 62.4. ()~n-textured or -
!>orous specimens will absorb vmter, giving
nn e~”roneouBresult when weighed in u-ater.
Therefore, it is reccmmmied (hat the speci-
~Ien be reweighed in air di~)y nfter
v,-eighing in Irater and wr~tion ,madc
for absorbed water (fig. 100-!3). For ex-
tremely p~rous specimens, it is lWom-
mende(i that the specimen be coated with
p~raffin to ~ea~ a]] void openings and ~hen
ivcighed in air and water (fig. 100-9).
Correction shall be made for weight and
volume of the paraffh. Fig. 100-10 is the
form recomrnendt+ for recording density
};nd other required dnta.

.1.2 Determination of maximum load and
IIow. Bring the specimen to the test tem-
perature indicated in the fol)owing tabuls-

.-
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tion by immersing ill the waler bath for

not less than 20 minutes. Thoroughly ~]Cfill
the guide rods and the inside surf~ces of
the test hwd~, and lubrimte the guide rods
*O 1hftt thr Ilpprl” test hCRd slides freely
over them.

Asphalt ,“,....................,,,.,,.,,..,.............................. 140 * 1

Tar . ... ........ ..................... .. ........ ...... . .. . ... ........ 100*1

~ubberizcd tat . . . . ............. ................ 120 * 1

Adjust the flowmeter to zero. Remove the
specimen from the water bath, and place
it in the lower segment of the breaking
head. (The testing head temperatu~e shall
be maintained between 70 and 100” F., using
a water bnth when necessary.) Place the

\ upper segment of the breaking he:lci cm the
specimen, and place the complete assembly
in position on the testing machine (figs.
100-1 and 100-6, respectivciy, show the
Marshall test apparatus and the Universal
testing machine using the Marshall break-
ing head ) . When using the Marshal] ap-
paratus, place the adjusted flowmeter in
position over one of the wide rods, and
hold the sleeve firmly against the upper seg-
ment of breaking head while load is applied.
When using the Universal machine, an ex-
tensometer is normally used.

Apply load to the specimen at constant
rate of movement of 2 in. per minute until
the maximum load is reached and the load
begins to decrease. Record the maximum
load. Remove the llowmeter from iti posi-
tion o\ler the guide rod the instant the max-
imum load begins to decrease. Note and
record the indicated flow value, Elapaed

.--x

MJlAl&620A
13 Jwwary 1?65

time for the testfrom remowd of test sp(’ci-
men from the water bath to the rnits imum
load determination shall not exceed 30 wc-
ond~. Correcl the load for variations from
the standard 21,~-in. length by udng the
proper multiplying factor from table I.

5. Calculations and Report.

5.1 A summary of computations, such as
that shown in figure 100-10, shall hc pre-
pared.

‘rtmll: 1. .~/nlPilif.y-P*IrIelti!itInI rnlio

——----

Volumc 1 d

WQ.4men In cubic

cent imet ●-n

200-213

214-225

226-237

238-260

g51-264

265-276

277-289

290-S01

302-S16

317-s28

320-s40

341-s68

3s4-a67

968479

3s0-s92

1

1

I

Approximate

thkkn- of

nwlmsn in Ineti

—.. —. —-. — .

1

1-1/16

1-1/8

1.3/~6

1-1/4

1-5/16

1-3‘8

1-7/16

1-1/2

1-9/16

1-6/’8

1-11/16

1-3/4

1-1s/18

1-7/’8

Cwrrlmti,,u

rn(in

—.—— .- -

5.66

6.00

4.56

4.17

3.86

3.5’7

3.3:;

3.03

2.78

2.50

2.27

2.08

1.92

1,79

1.87

Method 100
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‘r,Blr 1. .w4?bMti~%httkm mtle-(c4mr4)

. . . ... —

3934

4otH20

421+21

4z&44a

44-4+0

4S74T0

471*

49Wa

62&6&6

647469

.—

)-W16

2

2-1/18

s!-lp

Mm

s-1/4

W16

l-$fi

2-7/16

S1-m

2-9/16

2-win

2-1V16

i

!

I
I

1J6

L47

1s

Ma

L?6

L19

L14

l.a

1-

1.00

9s

0s

(MO

5@47$

67-

59M1O

6114s

02s487

628449

e~

24/4

2-1$/Nl

2-7,’8

%15 ‘1s

a

2W16

a-L5

3WM

6es-076 8-1/4
I

eAkJ
!

0.22

O.dl

0.78

O.w

0.74

0.71

0.89

, O,cd
I

-
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-.

BITUMINOUS Ml XT Ut71; WEIGHT<

—— ..—. . . — —— ———-

JOB NO. W/R NO - 0A7E: 5Junt !99?

FqOJCCt. 7j&V&! A/l’%

DESCWl~T~ON OF ● LENG USKD. PFoce~~ccf JumpkI

● ER CRNT WC16MTS*

No, A- 3.5 4

TYPE OF DITUMEN. E5-!@ J%.~ AJP)3u!I CC~~nf

AZG TEMP; 3G@° F BIT I 4EN TCMP. g70b# I cow TUMP. zEoTf-

—— .

BLEND NO A
v

ACO SfZK ●En CCNT WC IOHTS

q/
./J! - Sy& f9 532
3/’ -10 35 980

-/0 45 f 204

L SD 3 84

I

f
I

No. A-4. O

/@7mgo)4z 96,0 2800

B;+umwn 4.0
Agg(Bi}umen foo 99!7

,
AIO. A-4.5

4ggr&@7tk 95.5 280@

~ihmen 4.5
1

4gg t AOluma49 .fOo 29.32

/

t

I

TOTAL 100 2800
CO M~LITED SY: CHECKED BY:

DP#9 ME .s
1

Fmwm 100-7. Bd~h KWOIIt rteoni form.

, 1

lfVo. A-5. O I f
1 1

Aggrcgufe I 95.2-- 1 2800
1

fiiitimc~ 5.0
499 # Bi!umun 100 2947

h A-5.5

“ AGGn EaAr E WT
PER CENT AOO ‘- = AG6 + 91TUMEN WT

L6G ●LI!ND ●RIzP4RED ●Y: MIX PREPARED BY; PJM
Es co~~~cv~o ●v, Ji/-Ac
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?
WE IGr4T AND VOLUME DETERMINATION FOR SLIGHTLY

POROUS BITUMINOUS PAVEMENT SAMPLES

Joe ?40.: PROJECT @@9!” /f#/X D*TE 4’ _~)J)C /!)5+

~–— -r
● lluukm lnl~l AL *C IGMT

$PEcl MLN
SECOND

CO M7CNT W: IGMT IN WEIGH T ABSJRPTICN ~ ‘:;:::O VOL~JME
MLIMBEP

a IN Aln wA7ca IN AIR w*TEn

A ● c o t ?

IC - Al !s - D1 (A - E)

,
~ -\o 7 45 f~~ ~ 74/.6 !257. 8 92 732 4 5,’6.2 ,
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VOLUME OETCRMINATION OF PARAFPIN-COATCD SAMPLES
r ——

J08 NO. I PnOJaCTt ~y@O/ ~lk DATt.t ,6 ./U~/ ~(~~”

wCIOMT IN Aim, S w tm uhTgn VOLMUC OP
SAMPLC VOLVMS or OF sAMPLC ● SAMPLC *

VOL{lBII! or

Mo . SAWLC +
● AR AFFIN ● Am A? PIN mAmApPtM SAMPLC

SAMPLK ● An APPIN cc cc
● ARA~PIN a cc

A 8 c 09 c.@ K8& P cc c-r M8G. I!

,

856 -A /2m. 3 /250, 6 50.3 559 600. Q 650.6 594,7

862-6 /275 9 /35/. / 75.2 8J.6 67S. 7 675.4 s91.~
858 ‘8 //75. 9 1220.5 44.6 49.6 585.6 634.9 58s. 3

863- A /4(22 o /460. / co. / 66.8 720.0 74(9. / 673.3

1

I

I

I

1

I
(

I

\
I

,IL
1

I
TCSTED OV: &#f COUPUTCD ● y: ti#ff CWECnl!D nY: ~h~ )

FIOUSr100-9. (lp.11 tra.twrrrf mmple tfnfn .therf.

b Method 100
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Method 101

DENSXTY AND PER CENT VOIDS OF COMPACTED

BITUMINOUS PAVING MIXTURES

1. SCOPE

1.1 This method of testing is used on

either laboratory-compacted aampke or aam-

pies taken from actual pavements.

2. APPARATUS

2.1 Balance, 2-kg apacity, sensitive to
0.1 g.

2.2 Wire basket for weighing samples
suspended in water.

2.3 Tank or bucket of sufficient capacity
to completely immerse the sample in water.

3. PREPARATION OF SPECIMENS

3.1 All specimens shall he marked for
identification. Each specimen shall be a!r-
dried prior to testing.

4. TESTING PROCEDURES

4.1 Nonporous samplea. Weigh these
samples in air and in water and record

the weights in the appropriate spaces on

a form such as that shown in figure 101-1.

4.2 Slightly pomms samples. samples
having a fme-te.xtured but slightly porous
surface (particularly the cut surface of
some pavement cores and sawed aampha)
shall be weighed in air, then in water, and
then in air again (after blotting excess
water with cloth or paper towel) make a

correction for error in bulk volume caused
by the penetration of the water. Racord

these we@hts in the appropriate columns
on a form such aa !lgure 100-8. The vol-
ume of the sample determined as shown in
figure 100-8 is then entered on a form
similar to figure 101-2 for use in the *
maining calculations.

4a Open-textulwd aamplea open-tax-

tured samples shall be weighed in air and
then coated with paraffin for volume deter-
mination as illuatratad in figure 10L9. The
volume thus determined is entered on a
form similar to figure 101-2 for uae in the
remaining calculations.

5. CALCULATIONS

5.1 Before the voids can be calculated,
the specific gravity of both the aggregate
and aaphdt and the percentage of each must
be known. Figure 101-2 8hows typical data
and calculation needed in order to complete
the calculations shown in figure 101-1. PrG
mdures for the specific-gravity tests on the
individual mmponenta are presumed to be
available and are therefore not described
herein. Formulas for the complete calcula-
tions are indicatad at the top of the re
spective columns in figure 101-1.

6. REPORT

6.1 A summary of computatio~ such as
that shown in figure 101-1, shall be pre-
pared for all sampk tdad.

Method 101
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808 ?40,1 PROJKCtt 7-iu’?ca/ #/t

A I ● 1 c J G

#4 * */& /9 2, 76/ 6.882

Jllu * M. # Js 2.752 12, 7/4

4.5 I /.02 o 14.4/2 j34.976 I 39.$8U I 2,539
I I 1

I 1

FIOUXX 101-3. T#ed dato and eokddow.
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Method 103

PROPERTIES OF BITUitllNOUS MIXTURES [it
WHICH MONE THAN 10 PERCENT OF AGGREGATE

EXCEEDS 1-IN. M.4X[MUM SIZE

1. SCOPE

1.1 This test method is intended for use

on bituminous mixtures iu which more than
10 percent of the aggregate exceeds l-in.
maximum size.

2. Apparatus.
cified in method

3. Specimens.

Apparatus shall be as spe-
100.

Specimens shall be pre-
pared as specified in method 100 except as
otherwise specified herein,

4. PROCEDURE

4.1 Mix bitumen with entire aggregate
gradation (including plus l-in. portion ) at

. bitumen content selected for testing.

-.
Adjusted specific gravity

.1.2 Paaa mixed batch through a stundard
1-in. nieve (while dill hot). Discard the
plus l-in. portion, and teat the minus l-in.
pm%on as described in method 100 or 101
whichever is applicable.

5. CALCULATIONS

5.1 Use the stabili~ and flow values ob-
tained on the processed sampl~ without
further correction. Correct the values for
unit weight and percent voids.

5.2 Calculate the adjusted specific gravity
using the bulk specific gravity’ of the @us

l-in. aggregate and the specific gravity of
compacted cores of the minus 1-in, portion

m follows :

100=-
A

- 0,995
——

~+D

where

A=dry, plus 1-in, (previously determined) material expressed as percent
of total batch weight. Total batch weight includes asphalt plus aggre-
gate. See column A, fig. 103-1.

B=portion of total batch remaining after removal of dry, plus l-in,
material (100 percent — A percent). See column B, fig. 103-1.

C=bulk specific gravity of plus l-in+ aggregate, See column C, fig. 10%1,

D=actual specific gravity of compacted specimens of material with plus
l-in. portion removed. See column D, fig. 103-1.

Downloaded from https://www.everyspec.com



6. EXAMPLE

6.1 Figures 10&l through 10&l show ●n
example of tba (i*@ compu~ ad
presentation of data involved in this mdmd
0s @at.

.
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Method 104

MEASUREMENT OF REDUCTION IN MARSHALL

STABXIXW OF BITUMINOUS PAWIMENTS
CAUSED BY IMMERSION IN WATER 1

1. SCOPE

1.1 This test method is intended to
measure the reduction in ~Marshall stability
resulting from the action of water on com-
pacted bituminous mixtures containing pene-
tration grade asphalt, tar, or rubberized
tar. A numerical index of reduced stability
is obtained by comparing the stability of
specimens determined in accordance with
usual Marshall procedures with the stability
of specimens that have been immersed in
water for a prescribed period.

2 APPARATUS

2.1 Water bath. A water bath at least 6

inches deep provided with mechaniwl W~~-
ter agitator, heating elements, and thermo-
static controls capable of maintaining the
bath water at ternpwatures ranging from
100° to 140° F, The bath shall have a
perforated false bottom or be equipped with
a shelf for supporting specimens 2 inches
above the bottom of the bath.

2.2 Balance and ~vater container with
accessory equipment for weighing the test

specimens in air and in water,

2.3 Transfer plates, flat, of glass or
metal. One of these plates shall be kept
under each test specimen during immersion
and subsequent handling, except when
weighing and testing, in order to prevent
breakage or distortion of the specimens.

3. SPECIMENS

3.1 A minimum of eight standard Mar-
shall test specimens, 4 in, in diameter and
21/2 inches Y +$ in. in height, shall be pre-
pared for each test in accordance with the
procedures described in method 100. The
compaction effort used shall be 50 blows on
each end of the specimen.

4. PROCEDURE

4.1 Weigh each test specimen in air and
in water.

4,2 Calculate the specific gravity of each
test specimen as follows:

A
Specific gravity = .q _ ~

where

A= weight of specimen in air, g

B = weight of specimen in water, g

4.3 Sort the test specimens into two

groups so that the average specific gravity
of the specimens in group 1 is essentially
the same as that of group 2.

4.4 Test the specimens in group 1 for
Marshall stability and flow as described in
method 10.

In POM On ASTM D 1076, standard Me!hod of Twt for CR.,.! of WIII. r on Cohalon of COmpuetd

Method 104
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4.5 Immerse the group 2 qxximexls in
Uat(’r for 24 hours at the temperature
-prifitd in the fnllowing t~bulntion.

4,6 ‘rcRt immdi~tely upon removal from

T!,pr Lituw;nnon mn!I , wl

.1. CALCUL.4TION

3.1 The numerical index of rmistanre of
bituminous mixtures to the detrimen~~l -
effect of water shall be expre~ed as a per.
centage of the original stability

Index of retained stability =

\\’here
s, = Marshall stability

(average)

s, = llarshall stability
(average )

as follow’s:

& x 100
1

of gzvap 1

of group 2

I let hod 104

M
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Method 105

DETERM1.NATION OF BULK-IMPREGNATED SPECIFIC

GRAVITY OF AGGREGATE PROPOSED FOR USE

IN BITUMINOUS PAVING MIXES

1. SCOPE

1.1 This test method is for determination
of the spific gravity of the coarse, fine,
and blended aggregates (including filler)
proposed for use in hot-mix bituminous pav -
ing mixes. It is to be used only when the
~!-ater absorption for the entire blend of
aggregates aekcted for the job-mix formula
exceeds 21/2 percent. The method is not

applicable for determination of specific
gravity of mineral filler except when min-
eral filler is included in the blended aggre-
gate. Specific gravity of mineral filler alone
shall be determined in accordance with
.4STM D 854 or C 188, whichever is ~ppli-
cabie for the type material to be examined.

2 APPARATUS

21 Oven. A large, thermostatically cml-
trolled oven, sensitive to A 5“ F,, capable
of maintaining ternperatuves in the approx-
imate range of 275” to 325° F.

22 Balance. A balance of approximately
5000-g capacity, sensitive to 0.1 g, arranged
for weighing sample in nir and suspended
in water.

23 Pails Pails of l-gal capacity (syl*up
can with top rim removed to eliminate en-
trapped air is satisfactory) equipped with
wire handle for suspending in water.

2.4 Pans Metal pans of a size suitable

for retaining approxim~tely 1000 g of ag-
gregate.

26 St!rrcr, (W henvy shwt-metal strip
~bout 1 in. wide for stirring content of
each pail,

26 Appurtenant equipme~t. A container
fcr immersing the l-gal pail, and an aasem-

bly for suspending the pail from the
brdance.

3. SAMPLE

9.1 Sufficient quantities of materials shall
be obtained at time of sampling to meet
the specification wquiremcnts of SS-R406,
and to provide fol’ the tests described here-
in. S8mples shrill consist of the following.

3.1.1 .4gurcoute. Aggregate samples shall
consist of 1000 g of fine aggregate, 1500 g
et’ co~rse aggregate, or 1500 g of blended
aggregate, taken with care to insure that
the aggregate to be tested represents pro-
(otype grading.

3.1.2 Asphalt cement. .4sphalt cement of
85 to 100 penetration grade.

A TEST PROCEDURE

4.1 Dry the aggregate sample to a con-
stant weight at a temperature not less than
230” F. nor greater than 290° F., and weigh
to nearest 0,1 g.

4.2 Heat the previously specified asphalt
to 280° = 6° F., taking care that the tem-
perat ure never exceeds 2850 F., and pour
into the 1-gal pniI about one-third full. b

IbMbod lW
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aert the sheet-metal stirrer, and allow psil
and contents to cool to 72* * 2° F.

IVda. A niitlimm of 6 hours b U8Ud~ ~Qhd
to accomplish tbh, and p?dWd)& @ and ~
are allowed to cool ow8rdgW

43 Weigh pail plus aephalt and stirrer in
air at room ternpereturv and in water at

72” A 2° F,

4.4 Place the pail of aaphalt witL etirlwr
and aleo the sample of aggregate in an oven
maintained at a temperature of 280° A
6° F., and leave both until temperatures are
equaliaed (a minimum of 4 hours ie usually
required) .

43 Remove aggregati and asphalt from
oven, and add aggregate gradually to the
hot aaphalt while stirring tbortmghly. Con-
tinue tb stir uniformly ●fter all a~te -
is added until the total elapsed time from
start of mixing to end of stirring is 2
minutee. Cool to 72° & 2* F. Flame tmr-
face during the cooling period to remove
air bubbles if such are p-k

sol?. It is preforabk to cool ~wnight.

5. CALCULATIONS AND REPORT

5.1 Calculate the bulk-impregnat~ speci-
fic gmvi~ as follows:

ABulk-impregnated specific gravity s ~E ~ _ (B
– c-j

where

A = weight of oven-dried aggregate, g

B = weight of pail plus stirrer plus asphalt in air, g

c = weight of pail plus stirrer plus :isphalt in water, g

D = weight of pail plus stirrer plus :isphalt nggregete in air, g

E = t’.”~ightof psi] p]us stirt’w” plus asph8]t plus aggregate ill water, g

5.2 The results are tabuhtted and reported within 0.04. If the values are within the
on a form such as that shown in figure 0.04 tolerance, use the average value. If
106-1. the duplicate tests do not produce values

within the 0,04 to]erance, perfom two addi-
6. REPRODUCIBILITY OF RESULTS tional duplicate tests. If the average value

of the second two tests is not within the
6.1 Duplicati determinations of tho bulk- tolermce, then average the values deter-

impregnatal specific grnvity must check mined in ●l! four tests and use this value.

L

Method 105
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BULK-IMPREGNATED SPECIFIC GRAvITY

———

Jo13 NO.. , ●ROJCCT! 0A7E

SAMPLE NO TYPE OF AGa*CGAIC

(II WEIGHT OF OVCN-ORICO AGORI!GATC. A o

121 WEIGHTPAIL + STla*cR + ~SpMALT ~WAIR ● o

f31 WC IGMT PAIL + srm Ren + a5pw AL7 IN WATEnt c o

(4 I o - c 9 LINC !2} - LIMg (>) o

(s1 WC IGWT PAIL + STIRRER ● AS PMALT $ AOGREOATE IM AIR. O 0

061 WEIGHT PAIL + STIRRER + ASPMALT t AGO REGATC IN WATCR, C o

471 10 -E)- 6J - CI = LINE (S) - LINI? $0) - LIMS. 14) o

A (1)
BULK. IMPREGNATC9 SPCCIFIC GRAVITY =

(O-cl-m-c) ‘z

SAMPL.S NO. TYPC Of AGGRCOATE

[1) WEIGHTOF OVC*ORIEO AGGRI!GATC, A G

!2) WEIGHT PAIL + ST IRn ER + AS PMALT IN AIR. s o

(3) WEIGHT PA\L + STlnn ER + ASPHALT IIA WA? CR, C o

(4) ● - c = LINE !2) - LINE ISI o

IS) WCIOMT ●AIL + ST IRREa + ASPNALT + AGORS!OATE IN AIR. o 0

!0’) WC1514T PAIL + ST6RRCR + ASPMALT ● AGORCOA7E IN WATER, S o

f?) IO - Cl - ID - c1 = LWR (S) - LINE IS) - LINE Ml o

A (1)
●ULK.IMPREONATZO SPECIFIC SRAVITV = 8—

to--)-m-cl fn

sAM-L(! NO. 7VPC OF AGGRKOATK

(1I wclamT OF ovc N-oRIco Aaanca Arc, A o

(21 WEIGHT ● AIL + STIRRER + ASPMALT IN AIR. ● o

0) WEIGHT ● AIL + STIRRER + ASPt4ALT IN WATCn, C o

M) ● - C = LINE (2 I - LINE (3) o

IS) WEIGHT PAIL + STIRRER + ASPHALT + AGO REOATE IN AIR, O 0

16) wEto M7 ● AIL + ST IRnER + A5PHALT + AOORcGATC IN WAY CR. c o

17! 10- El ‘(9 ‘Cl = LINE {S)- L(NE f$l - LINC I*} G

A {11
BuLK-IMPREGu ATCO CPCCIFtC 0RAV17V = =—

(o-lE)-lD -cl f71

sAMPLE NO. TVPE OF AGORCOATC

[11 WE ICIAT OF OVCM.ORIED AO(3REGAYE, A c

12) WEIGHT PAIL + STIRRER + AS PWALT IN AlR, m o

IY) wEtOHT PAIL + STIRRER + ASPMALT IN WATER, C o

(4) ● - C = LINE (21 - LINK It! G

Wl WEIOMT FAIL + STKTaE# + ASPMALT + AOGREGATE IN AIR, O 0

4c! WEIQUT ● AIL * ST IHRRR + ASPMALT + AOORCOATS IN WATCR, E o

(7) 10- El - (o - C) ■ LINE (S1 - LINE 141- LINC la} o

A tll”
9ULK-lMPa CO NATC0 SPECIFIC OR AVITY =

10- CI-IB -C! ‘iii
I

i

TESTED BY: COMPUTED BY: CHECKED ● Y:

bums 1-1. I?OoaF’d /orwl 0/ Spdp pwwuy.

,

Method 106
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Method 106

1)ETERIWNA1’1ONOF WATER CONTENT Ok’
BITUMINOUS MIXTURES USING A

NONFLAMMABLE SOLVENT

1. SCOPE

1.1 The proposed procedure is intended
for the determination, by direct measure-
men~ of the water content of hot-mix
bituminous mixtures.’

2 APPARATUS

2.1 Metal still of the vertical, cylindrical
type, similar to that used in ASTM D 244,
having a faced flanged at the top, to which
the head is tightly attached by means of a
clamp. The head shall be of metal, pre-
ferably copper or brass, and shall be pro-
vided with n tabulation 1 in. in inside
diameter,

2.2 Condenser of the water-cooled, retlux,
L glass-tube type, having a condenser jacket

not less than 400 mm (153/4 in. ) long, with
an inner tube 9.5 to 12.7 mm (s/8 to ~~~in.)
in outside diameter. The end of the con-
denser that is inserted in the trap shall be
ground off at an angle of !)0 degrees from

rhe vertical axis of the condenser.

23 Trap, of vvell-anneakd glass, con-
forming b the dimensions shown in figure
1 of ASTM D 322.

24 Heating device. Any satisfactory
source of heat capable of maintaining a
rate of distillation of 2 to 3 drops per sec.

3 SAMPLE

~tist isto be

applicdJon of which is

3.1 The sample of bituminous mix shall
be representative of the matirid to ~

tested and of such size “as practically to till
the container in which it is transported to
the laboratory. For duplicate teati, a sam-
ple filling a ~~-gallon, friction-top, tin pail
is satisfactory.

S.2 Break up the sample and mix
throughly. Weigh out an amount estimated
to contain a percentage of moisture that is
within the capacity of the trap calibmtion.
Keep the remainder of the sample in a
tightly covered container. (Preferably the
sample should weigh not less than 600 g
for normal mixtures, ) Place the sample in
the still and ndd the solvent as prescribed
in 4,1,

34 Use only one of the following solvents.

3.S.1 1,1,2 trichlorethane (active ingredi-
ent 100 percent), known akw as vinyl tn-
chloride (CICH, CHCL). *

3.S.2 1,1,1 trichloroethane (methyl chloro-
form) (CH, CC1,).

4. TEST PROCEDURE

4.1 Place the prepared sample in the
still, add 260 ml of the solvent, and quickly
stir into the sample. Attach the still cover
fixmdy, and assemble the trap and conden-
ser in the manner prescribed in ASTM D 96.
(Fill the trap with solvent prior to aaaem-
bly of apparatus.)

conducted as m put of thispromdure in order to detern~lne a correction factor,
given in pmragrsph 5.2.
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4.2 Apply heat at such a rate that refhx-

ing will start within 3 to 6 minutes ●fter
app]i@ion of heat. Exerciee caution that
bent is not ●ppIied too rapidly. Tbe con-
deneed solvent should drip into the trap
at a rate of 2 to 8 drops pe~*w+eond. Con-
tinue the distillation for 1 to 1Y4 boun,
then allow the trap and contente to cool to
room ternperatulw

4.S DisX any drops uf water adhering
totheaidea of thetraptitia~ or
polytetrafluorethykne rod or other suitable
means, and add these drops to the water
layer, Gently agitate the two menisci with

a en-d wire to separate the water ●nd
solvent.

5. RESULTS

&l Water content. Record the volume of

water !n the trap, and add or subtract the

correction quantity; cakulate and report the

water content ae a percentage of the ti~l -
weight of the mnple.

&2 Method of determining ~
quantity. The correctwn h tirmined by

making a control te6t with 247.5 d of the
eolvent and 2.5 ml of water. The difference
in miIlilMere between the water added and
recovered is the correction. If more water
is rewvered than wau added (indicating
that the edvent contains water), the cor-
rection will be negative. If Ieae water is
recovered than wae added, the corredion
will be positive. (Experirnenta have indi-
@ed that the comdion h a ilxed quantity
in milliliter and not a fixed perwntage.)
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MU-STD-620A

13 Jmwory 1463

/

L

1. SCOPE

1.1 This method of testing is used for

evaluation of rut) belizcd-tal cement pro-
posed for use in the I’nfillUf’iiCIUl’t! of h(~t-
mix rubberized-tar pavements,

2. APPARATUS

2.1 Melting unit. .+ unit, for melting
laboratory samples, of the double-boilvr type

employing a high fl~h-~oi]l[ oil as the heat-
transfer medium and equi]~ped with:

(a) A bottom discharge of opening
controlled by M knife or biade
valve to ~)ermit drawing ON
melted material.

(b) A mechanical agitator installed in
each rnaterinl chamber.

(c) ‘i’wo metal thermometers, ditd-type.
capable of measuring tempera-
tures as high M 246° F., and
graduated ill 52 subdivisions,

(d) One t.herrnometer, metal or gIass,
275° F., capacity, 5“ subdivisions.

22 Oven. Tlwrmoatatically controlkd oven
capable of maintaining a temperature of
100” ~ 2.0° F.

23 Water bath. A water bath with me-
chanical agitator, thermometer, heating ele
rnent, and thermostatic controls capable of
maintaining a water temperature of 77”
& 0.2° F.

2. ( \’kolne[el’. .\ I:1’~lolili(’1(1V1.*t’lUllt!lt’1”,

310dt!l LVF.

2..3 Metal panel~. Blight tin-coated
)~itl]~!s at least 4 in. wide and 6 it). hmg.
The panels shall be free of any foreign
material (dus(, oil, etc.), .stmll not be
~vurped or ben(, and sh:~ll be discared i~ft~y

each I1OV:test.

2,6 ~lold~. .4mnlgillnMted br~ss molds G
cm long, 4 cm \,lide, and 0.32 cm cive~.

2.7 Containers. C’ontilillers approximate-
ly 2111 in. in diameter and 1 ! I, in. deep

( 3-OZ seamless ointment boxes).

2.8 Balance. Laboratory balance, 2-kg
rap~city, sensitive to 0.1 g.

2.9 Appurtenant equipmenl.

(a) 1 wire imsket and water bucket
suitabie for weighing test speci-
mens iu \vater.

(b) 2 spatuias or knives, 1- b~” 6-in.

(c) 1

(d) 1

(e) 1

blade,

pair of gloves, leather palm or
welders, for handling hot equip-
ment.

.

pair of gloves, rubber, gauntiet-
type, for lifting test specimens
from water bath.

clip board.

Method 107
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(f) Data sheets similal. to those shown
in ligures 107-1, 107-2, 107-G,
and 107-4.

3. SAMPLE

3.1 Melt approximate! 800 g of the
rubberized-iar blend in a melting unit.

%2 Stil the rubberized-tar blend con-
tinuously by mwhanicd means during the
melting operation.

3.3 Make frequent temperature meastme-
ments to assure that the material is held
u-ithin the following limits:

(a) The tcrn!wxture of th~~ blell~~
during melting ~hall not exceed

245° F.

( iJ) The temperature of the heat-
transfer oil shRIl not exceed
275” F.

(c) The pouring temperature of th~>
blend shall be 235° = 10” F.

(d) The melting time shall not exceed
60 minutes.

4.

4.

TEST PROCEDIJRES

Penetration.

4,1.1 Pr:’pare two pcntrstion test speci-
mens in accordance with SS-RA06, method
No. 214.01. Allow specimens to cool in zir

at a temperature not higher than 8$” F. nor
lower than 70” F. for not less than 1I,v
nor more than 2 hours. Set one test speci

men aNide temporarily.

4,1.2 Imm(me fmc ted apodmon k nyn-
thstfr fuel, wmtpw! iIf 70 p.rr~*tlt by
vIIlumo of AHI’M ho-octane und S0 pwrtwl
by volume of ASTM induntrlal-gradi’
toluene, for N pmi[~d nf Ill hours durirw

Mot!md 107

u

Nhich time the fuel shall h’ maintained <at
a temperature of I(W’ v. 2° F.

4.1.3 Upon com]detion of the immmion
period, remove the specimen from the wn-
theiic fuel :.nd dry nmter ford druft .at
room temperature for 1 hour.

4.1.4 .%fter cornplet ion of the dTyiW

period, conduct pentlation tat in accord-
tince with SS-R-406, method Nb. 214.01.

4.1.5 At appi’oximately the same time
that the penetration is determined on the
specimen that had been immersed, make a
penetration test on the test specima
temporarily set a~ide.

4.1.6 Record penetration teat data before?
*III(I after immersion on data sheets aimiiar
to thn! shown in figure 107-1.

4.2 V[dume and weight changes durinu
immersion in fuel.

4.2.1 Pour a pbrtlon of the sample pre-
pared as described in 3.1 through 3.3 int.a
the metal conta irwrs described in 2.7. The
depth of the materinl in the container shau
be approximately 1 in.

4.2.2 Cool the specimen in air at a tem-
perature not higher than 85° F. nor lower
than 700 F. for not less than 1$’iinor more
than 2 hours: then weigh the sample in air.

4.2.3 Plitcc the specimen ill a water bsth
maintained at a temperature of 7“’ =
0.2” F. for no: less than I ! ~ nor more than
2 hours.

4.2.4 Af!er the s~wcimen has been in the
w“atir bath for t h~ apwifiml time, we~ht it
in wd.eir fit tho matnr tompertiurr as the
wn@r I*1 h.

4.~.Ij ~)ellj.minp tlw (Iifft*rence between
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the weight in air and the weisht in water,
and record it as the volume of the specimen
plus container in cubic centimeters before
immersion in fuel.

4.2.6 After the weight in writer is ob-
tained, dry the specimen with a clean, dry
cloth and ixmnerae it in synthetic fuel ~long
with the pcnetr8tIon specimen.

4.2.7 Remove the sample from the fuel
and dry under forced drnft at room tem-
perature for 1 hour along with the pene-
tration sample.

4.2.8 At the completion of the drying
period, weigh the srtmple in air and in
water.

4.2.9 Determine the difference between
the weight in air and the weight in water,
and record it M the volume of the sample
plus contiiner in cubic centimeters after
immersion in fuel.

4.2,10 Record the test data on a data
sheet simila:’ to that shown in figure
107-2,

4.3 Flow.

4.3,1 Pour a portion of the ample pre-
pared as described in 3.1 through 8.3 into
tin amalgamated mold 4 cm wide by 6 cm
long by 0.32 cm deep, placed on a bright
tin panel. Fill the mold with an excess of
material, allow it to cool at room tempera-
ture for at least $i hour, and then trim the
material flush with the face of the mold
with a heated knife or spatula.

4.3.2 Remove the mold, and place the
panel containing the specimen in an oven
maintained at 100° & 2° F. for 60 minutes.
The panel shall be mounted so that the
longitudinal axis of the specimen is at an
angle of 76 degres & 1 degree with the

horiaont4 and the transferee axis ia hori-
zontal.

AM Record the changoe in length of tbe
teat qecimen, in centimeters, an a data
sheet similar to that shown hi figure 107-3.

&4 $loftodng pdnt.

4.4.1 Determine the wftening point of
the blend in accordance with SS-RA06,
method No. 216.0.

4.4.2 Record the softening point in de-
grees Fahrenheit on a d~ta sheet similar to
that shown in figure 107-S.

43 Vhceaity.

4.5.1 Fill a 400-ml, Griffin, low-form
beaker to within about ~~ in, of the top
with material prepared as specified in 9.1
through 3.S. Place the beaker in an oil
bath, and condition the material to the
temperatures shown in the tabulation in
4.5.2.

4.5.2 Determine the viscosity of the ma-
te~ja] by use of a Broo~e]d viscometer,
Model LVF, at approximately the tempera-
tures indicated below for the spindle and
revolutions per minute specified. Take
readings 60 seconds after the spindle is
actuated.

Raloktiom
Tcmpomtun ●F aptil* No. pu 4

200 4 6

226 4 6

abo 2 6

4.5.S Plot the viscosity in centipoises
(Brookfteld) at each actual test temperature

Method 107
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on a samibg nimihr to figure 107A d
draw the M poUi& Stdfit lb m
tiwsetime poid&R@lMitbe~in
BYooMie4d centipoises at tiw points wlmre
the line inhme@ the teat ~
indicatd abcmqandrrcard ona &abeet
qimilar to that B&Ownin tkure 1~+.

the ru~~r biend in ucordanm with
ASTM D .W.

4mNthemoiAture~ Ona
Ciatallbt siaiiito tiaatahounintigure -
W-9.

4.6 Mare content.

4A1 DetaruIine the moisture content of
3.1A9mnayreport simikto that

diou-n in ~ AO’M till he -.

mtbod 197
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RUBBER IZEO-TAR SPIECIFICATtON TESTS FOR PENlE7r?ATt C!N

,

I

I

riac IM BATH

r~mc OUT BAYM

:At4 NO, ~

rlMC●LACCO INWCL

rrnc OUT0? ~UCL

rMIE START AIR DRY

rwc FINISH Ala omY

rnm InSATM

rmocOUT BATH

//.’ 00 Ahf

/2.”30Au

IMMERSED

I

I

I

I

//.”&’ AM

/.’00 PM

OIPPKREMCC ●RTWRCNlMMEaSCO ANO NONIMMCR9C0 PcNCTnAT ION
25

TtCMNICIAN //f

1
I

Pwou 10?-1. ?mdmbt v$eordform.

4s
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RUBBERIZED-TAR SPECIFICATION TESTS FOR WEtGHT.* VOLUME CHAKE

)C3 ?w. —

T!*C sTauT Am cooLIno

TIMC PIMI,U AIP COOLIMO

TOTAL TIMI

TIME IN WATCR ●ATM

TIME OUT WATER SATM

I

I

!

I
i NOTE: tM) ANOf*lw$OULZI W!

w07i?o ●s rlThcm +o*-

/o.’@ 4A4

jz:m~

z hr //2’.29S

/2:00 /%bW

/ “30 PM

/73 hr 101WT la WATcm. g 35710

la voLuhOc S-*LC * cam
4A- ●) 76. 5/?5

AFTERIMMERSIONlMPUEL

J.-mAu
/o”ca7AM

/0“m AH
II.”(9OAM //3.300

//:30J@
/.”MPff la)WTm wATcn,9 35.250

IAl 97 In Ala. ~

In uOLU*C _Lc + CAM
ID- C) 25’.050

(?-) t 0.,99
I

.

-“
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SU14iAFtY OF RESULTS OF TESTSON RUBBERIZED.TAR COMPOUNDS I

IMATERIAL JOB NO. .—. . -.—. -,

—.— —-. --.. — —- _ .-.—.- —..-— .. . . ..- —----- —
TEST mSISULTS

— ----- ---- .
—1

TEST FPL NO.

Ps!W!7R4TIOW, mm/t O 15/ I
SNMCRSCD I
Pso)smMsmsEIJ 25 !
DIFFERENCE

FLOW. cm

CMAIWS!. PER C!S)AT

vOL USN!

WCIGMT

VISCOSITY> CS. NT IPOISCS l@ ROOK FIKLO)*

?03 ?

2SS F

2s0 F

3.6

4.r?QQ
3,950

2100

@

I
. THI?SE 0a7A A*E RCAO FROM 7ME .S!S7 $TRAIGH7 LINE THROUGH THE ACTUAL TEST POINTS ME!?

FIG. ●B-Jl.

Fnct’m107-3~umntary rrport record /IJVIII.
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MILST’D420A
1S Jowory 1965

Method low

IW’I’IU{MININ(; l)E(;RtW OF S’l’i/ll}l’JN(;

OF A(;(;RF;(; A’1’J?S

L SCOPE

1.1 ‘l’his met,hod of Lwt.ing is intended
for determining the degree of stripping of
asphalt-coated aggregates,

1.2 Striping is defined as lose of asphalt
coating from the aggregate particles be-
cau8e of displacement by the action of
water, leaving exposed aggregate surfaces,

‘“- f’-

2. APPARATUS

2J Mixing apparatus. A metal pan or
bowl and a trowel for hand mixing.
(Mechanical mixing is permi88ib]e.)

22 Ovens or hotplatea. Ovens or hob
plates for heating aggregates m-d bitumi-
nous material to the applic.~ble mixing
Iomperaturc for Ihc yradr d’ ti~ph~lf mu+.

3. PRF;PARATION OF SAMPl,iJ

3.1 Mix a test sample consis~ing of the
aggregate and a8phalt to be used in the
paving mixture at the applicable tempera-
ture for the grade of asphalt being used.
Then spread the sample in a loose, thin
lager and air-cure for 24 hours before
testing.

4. TEST PROCEDURE

4.1 Place a representative portion of the
sample, not larger than onehalf the ca-
pacity of the jar, in the glass jar and com-
pletely cover with distilled water. Close
the jar with a tigh~ screwcap and allow to
stand for 24 hours. At the end of 24 hours,
shake the jar containing the sample vigor-
ously for 16 minutes. Then examine the
,wrnple of the mixture for stri ppinK.

i REPORT
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