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FOREWORD

This standard was developed to cstablish methods of lesting bitu-
minous paving malterials for pavement in those instunces not covered
by American Society for Testing and Materials (ASTM) tests ov
American 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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1. SCOPE

This standard establishes test methods
that set forth ways and means Lo dctermine
the suitability of bituminous paving ma-
terials.

2. REFERENCED DOCUMENTS
The issues of the following documents
in effect on the date of invitation for bids
or request for proposal form a part of this
standard to the extent specified herein.

2.1 Governmental.

Federal Specification

SS-R-406 — Road and Paving Ma-
terials; Methods of
Sampling and
Testing.
2.2 Nongovernmental.
ASTA C127  — Method of Test for

Specific Gravity
and Absorption of
Coarse Agpregate.

ASTM C188  — Method of Test for
Specific Gravity
of Hvdraulic Ce-

ment.

ASTM Do5 — Method of Test for
Water in Petrole-
um Products and
Other Bituminous
Materials.

ASTM D244 — Methods of Testing
Emulsified As-
phalts.

MNU-STD-620A
13 Janvary 1965

-— Methds of Testing
for Dilution of
Gasoline Engine
Crankeasc Oils,

ASTM D322

— Mcthod of Test for
Specific Gravity
of Soils.

ASTM Dg64

. - Standard Method of
Test for Effect of
Water on Cohesion
of Compacted Bi-
tuminous Mixtures.

ASTM D1075

— Specification for Si-
eves for Testing
Purposes (Wire
Cloth Sieves,
Round-Hole and
Square - Hole
Screens or Sicves).

ASTM Ell

3. DEFINITIONS

3.1 Not applicable.

4. GENERAL STATEMENT

In the usual operation, samples of bitu-
minous materials for pavements arc tested
in the laboratory to determine the uit-
ability of the properties of the samples.
The specific test methods contained herein
are designed to meet the Department of
Defense requirements in those instances
where the established industry tests and
procedures arc inadequate for Military
application.

5. DETAILED REQUIREMENTS

5.1 Test methods.
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Method 100
UNIT WEIGHT. MARSHALIL STABILITY,
AND FLOW OF BITUMINOUS MIXTURES

1. SCOPE

1.1 This test method is applicable for
evaluation of all hot-mix 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. Moid 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.

2.2 Specimen extractor. A specimen ex-
tractor or plunger (figure 100-2) for push-
ing the compacted specimen from the mold
cylinder by the use of a jack and frame.

2.3 Compaction hammer. A compaction
hammer (figures 100-1 and 100-3) having
a flat, circular tamping face and a 10-lb.
sliding weight with a free fall of 18 inches.
Two compaction hammers are recommended.
NOTE: Mechanical hammers may be 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
6% by 514 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 1-inch stecl plate, supported by a 12- by
12- by 2-inch wood section over the 8- by
6-inch post if arrangemcnts are made for
placing the compaction mold directly 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 unsuil-
able supports for the compaction pedestal.
The provision of a pedestal in accordance
with these requirements is very important;
otherwise the compaction obtained will not
agree with field conditions.

2.5 Specimen mold holder. A steel or
cast-iron holder (figure 100-2) consisting
of a semicircular base and a circular top
to hold the specimen mold in place during
compaction of the specimen. The top section
should be flanged to fit over the collar of
the specimen mold and should be attached
{o the base by means of a fulcrum on one
side and a 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 on the 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
upper 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 a base having two perpendicular guide
rods or posts extending upward. Guide
sleevea in the upper segment 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
100-1 and 100-5) consisting of a screw
jack, mounted in a testing frame, which
will produce a uniform vertical movement
of 2 inches per minule. An electric moter
may be attached to the jacking mechanism.
NOTE: In lieu of the loading jack, &
mechanical or hydraulic testing machine
(figure 100-6) may be used if the rate of
movement can be maintained at 2 inches
per minute while the load is applied.

2.8 Proving ring assembly. One proving
ring (figures 100-1 and 100-5) of 5.000-
pound capacity and sensitivity of 10 pounds
for londs up to 1,000 pounds and 25 pounds
for loads between 1,000 and 5,000 pounds
and equipped with a micrometer dial. The
micrometer shall be graduated in 0.0001
inch increments. Upper and lower proving
ring attachments are required for fastening
the proving ring to the testing frame and
tranamitting the load to the breaking head.
NOTE: In lieu of the proving ring assembly,
any suitable load-measuring device may be
used, if the capacity and sensitivity meet
the reguirements.

29 Flowmeter. A flowmeter (figure
100-1) consisting of a guide sleeve and a
gage. The activating pin of the gage slides
inside the guide sleeve with a slight amount
of frictional resistance, and the guide sleeve
slides freelv 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-
tween the breaking-head segments. The
flowmeter gage shrll be graduated in 0.01-
inch divisjons.

2.10 Ovens or hotplates. Ovens or hot-

Method 100
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plates for heating aggregates, bituminous
material, specimen molds, and compaction
hammers. Required temperatures for ma-
{erials range from 200° F. to 300° F. It is
recommended that the heating units be
thermostatically controlled to maintain the
required temperatures. Shields, baftle plates,
or sandbaths shall be used on the surfaces
of the hotplates to minimize localized over-

heating.

2.11 Mixing apparatus. A metal pan or
bow!. Hand mixing may be used; however,
mechanical mixing is recommended. Any
tvpe of mechanical mixer may be used if
the required mixing temperature can be
maintained and a well-coated, homogeneous
mixture can be produced 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
inches deep provided with mechanical water
agitator. heating elements, and thermostatic
controls capable of maintaining the bath
water at temperatures ranging from 100° F.
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.

218 Sieve ghaker. Any type of mechanic-
al sieve shaker provided it has a capacity
of six full-height, B-inch-diameter sieves.

2.14 Sieves. Eight-inch-diameter sieves of
the following sizes are required: 1., 3
15-, and 84-inch and Nos. 4, 10, 20, 40, 80,
and 200. The sieves shall conform to the
requirements of ASTM EIl1. Large, rec-
tangular-shaped screens and shaking facili-
ties are recommended for preparation of
Iarge samples.

2.15 Sink. One =ink with cold running
water to cool molded specimens prior to
extrusion from the mold cylinder.
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2.16 Appurtenant equipment.

(a)

(b)

(¢)

(d)

(e)

(f)

(g)

(h)

(i)

6))

(k)

Containers fur heaiing aggregates,
such as 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
(garden type) or spatula, for
spading and handmixing.

Thermometers {for determining
temperatures of aggregates, bi-
tumen, and bituminous mixtures.
Armored 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 50° F,

Thermometers for waler bath with
a range of 100° F. to 140° F.
and graduated to 0.56° F.

Balarce, 2-kg capacity, sensitive to
0.1 g, for weighing molded
specimens,

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

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

Gloves for handling hot equipment.

Rubber gloves for removing speci-
mens from water bath,

Marking crayons for identitving
specimens.

-ML-STD-$20A
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(1) Scoop, 2-quart sizt:, for handlin:
hot aggregates.

(m) Scoop, flat bottom, for placing
mixture in specimen molds.

3. PREPARATION OF SPECIMENS

3.1 Preparation of aggregates. Dry
aggregates to constant weight at 110° C.
plus or minus 65° C. (221° to 289*F.), and
separate the aggregates by sicving into the
desired siave fractions. The following
separations are recommended for paving
mixes having %;-in. maximum size aggre-
gate: 84- to ¥-in., %4-in. to No. 10, No.
10 to No. 40, finer than No. 40, and
mineral filler. Aggregate separation may
be accoinplished in a large, processing-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 percentage of
each size range to use in the required mix.

3.2 Preparation of mixtures. Weigh in-
to individual pans the amount of each size
fraction required to produce a batch that
will result in either one or two compacted
specimens, each 2V4 inches =+ 1§ 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 weighta. Place the pans on the hot-
plate or in the oven, and heat to the tem-
peratures indicated in the following tabula-
tion.

Tupe bitumen Mining temporaters, °F.
dggrogats  Bitwmen
Asphalt cement 9005 MW=xb
Tar, RT-10, =11, or 18 ... 228 =+ 6§ 200 = §
Rubberised tar 260+ 6 2/ =5
Method 100
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Charge the hented aggregate into the mix-
ing bowl, and mix the dry aggregate
thoroughly. Form a crater in the drv
Liended aggregate. and add the required
weight of bitumen at the required tem-
perature. Mix the aggregute and bituminous
material vapidly until the aggregate is
thoroughly coated.

3.3 Compaction of specimens. Thoroughly
clean the specimen mold assembly and the
face of the compaction hanuner, and heat
them either in hot water or on A hotplnte
10 a teraperature between 180° and 260° F.
Place a piece of filier paper or paper
toweling cut to size in the bottom of the
maold  before the 'mixture is intreduced.
Place the mixture :in the mold, and spade
with & heated spatula or trowel twice
around the perimeter. Remove the collar,
and smooth the surface of the mix with
1 trowel to a slightly rounded shapc. Tem-
perstures of the mixtures immesiately piior
10 compaction :hall be—

o prrting
lrmpernture,
Tupe bitwmen *F.

24

A hAIL COMUNY e e e B0 =
Tar, RT-10, -11, o1 =12 eoeos. 180 = 6

Lubberized 1Y e e 200 = B

eplace the collar, place the mold assembly
on the compaction pedestal in the mold
holder, and apply 60 o 76 blows, with the
compaction hammer with a free fall of 18
in. Remove the base plate and collar, and
reverse and reassemble the mold. Apply
the same number of compaction blows to
the face nf the reversed spccimen. Fifty
blows on each nide of the apecimen are
used for mix design for roads, streets, and
factlities for aireraft with tires inflated to
100 psi or lesa; 75 blows on each side of

Method 100
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the specimen are used for mix designs for
facilities that will be used by aircraft with
tire pressures grealer than 100, pai. After
compmetion, remove the base plate and im-
merse the mold containing the specimen in
coul water for not less than .2 minutes.
Remove apecimen from mold by means of
the sample extractor and a suitable jack
and frame arrangement. Since rubberized-
{ar specimens stick tightly in the mold,
place them in 120° F. bath for a few sec-
onds to releame them from the wall of the
mold. After removal from the mold, care-
fullv transfer the -pecimen to a smooth,
fiat surface.

4. Test procedure. !
i

4.1 Density determination. Weigh the
specimen in air and in water that is clean
and is at a temperaiure of approximately
77°F. The difference between the two
weights in grams gives the volume in cubic
ceniimeters. The density (or specific gravi-
tv) of the specimen is determined by divid-
ing the weigh: of thc specimen in grams
Ly the volume in cubic centimeters, which
can be converted into pounds per cubic fool
by multiplying by €2.4. Open-textured or
norous specimens will abvorb water, giving
an erroneous result when weighed in water.
Therefore, it is recommended that the speci-
men be reweighed in air directly after
veighing in water and correction made
for absorbed water (fig. 100-8). For ex-
tremely perous specimens, it is recom-
mended that the specimen be coated with
paraffin to seal all void openings and chen
weighed in air and water (fig. 100-9).
Correction shall be made for weight and
volume of the paraffin. Fig. 100-10 is the
form recommended for recording density
and other required data.

1.2 Determination of maximum load and
flow. Bring the specimen to the test tem-
perature indicated in the following tabula-
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tion by immersing in the water bath for
not less than 20 minutes. Thoroughly clean
the guide rods and the inside surfaces of
the test heads, and Jubricate the guide rods
<o that the upper test hcad slides frecly
over them.

darshall
#tability teal
waler ltemper-

Tupe bitwainenr materinl alure, *F.

F. Y 17V E SR [ || B
Y SR ONRRRIRIR { |, { IR |
Rubberized 1ar ..o 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 temperature shall
be maintained between 70 and 100° F,, using
a water bath when necessary.) Place the
upper segment of the breaking head on the
specimen, and place the complete assembly
in position on the testing machine (figs.
100-1 and 100-6, respectively, show the
Marshall test apparatus and the Universal
testing machine using the Marshall break-
ing head). When using the Marshall ap-
paratus, place the adjusted flowmeter in
position over one of the guide 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 flowmeter from its posi-
tion over the guide rod the instant the max-
imum load begins to decrease. Note and
record the indicated flow value. Elapsed

‘MIL-STD-620A
13 Janvary 1965

time for the test from removal of test spuci-
men from the water bath to the miximum
load determination shall not exceed 30 sec-
onds. Correct the Joad for variations from
the standard 2!'5-in. length by using 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 be pre-
pared.

Tamn 1. Stebility-correlation ratie

Volume ' of Approximaie
specimen in cubic thickness of Correlntion
centimeters apecimen in inches rutin
-

200-213 | 1 5.56
214-225 11716 5.00
26231 1-1/8 -
238-250 | 1-3/16 17
251-264 | 1-1/4 3.85
266-276 | 1-5/16 3.57
277-280 | 1-378 3.3
290-301 1.7/16 3.03
302-816 1.1/72 2.78
217-328 | 1-8/16 2,50
320-340 1-5/8 2.27
341-853 ! 1-11/16 2.08
354-367 | 1-3/4 1.92
368-879 : 1-18/18 179
380-392 : 1.7/8 1.87

Method 100
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Ty [ Niabilltg-correintion ratio—(Cout'd) Tamr L. Binbilitg-rorrelation retio—((out'd)
Volume ' of Aourexinste Veluow ' of Aspmuimare |
specimen in cuble thichnems of Corvelution wpetiznsn io euble thiskness of | Covvalmaion
contimeters spesimns i lnche watle crmtimetovs | swerimtn in inahes ! rutie
e . | ‘
| ‘
393406 1616 | 136 N 7
406420 2 ! 147 574-585 | 213/16 083
421431 2018 | 139 se6-498 | 298 o0dt
; ' .
432443 2173 : 132 b9p-810 21616 05
444486 2-3/16 ' 126 611-628 ' 8 0.8
1 .
457470 £1/4 119 626837 i 3-1/16 j 034
471483 2-4/16 114 638-849 ‘ 311 : 0.71
483-498 X 1.00 e50-882 ! 3-9/16 0.69
490-508 216 | 184 663876 | 3-1/4 T
500-522 3-1/2 1.00 .
Nete. The movsured osinbility of oposhmen meltiplisd by
623-588 2.’/1. | 0.5¢ lh-uu-hrthu—dh.-;—..btum
ubility € t); . perimwa.
+5/8 l 098 ot ty fur & tY
| ) Yolume-thickness velation is based vn a specimen dismeter
547-669 2-1/1¢ 0.0 of &b
Methed 100
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BITUMINOUS MIXTURE WEIGRKRTS

o o

JOB NO.

Ionz: 5 June 1989

Lw/n NO -

FROJECT:

Typrce! Mix

DESCRIPTION OF BLENC USED:

Processed Jomples

TYPE OF BITUMEN. &5-/00 Per Asphall Cerment

A5G TEMP. 300° F | mirumen Teme. 270°F  |comr veme. 250°F
BLEND NO. A
AGT MZE PER CENRT WRIOHTS PRR CENT WEIGHTS®
2:-3/8 79 532 No. A- 3.5
38 — 10 35 980 RAggrego‘e 96.5 2800
-/0 48 1204 Bitumen 3.5 -
LSD 3 84 | Agg ¢ Bitomen 100 2902
Mo. A~4.0
Apgrego’e 96.0 2800
Briturmen 4.0 -
Agg € Bitvmen 100 2917
No A-4. 5
Aggregote 95.5 2800
Brtvmen 4.5 -
Agg ¢ B/tumen | 100 2932
No. A-£.0
Aggregote 95.C 2800
Bitumen 5.0 -
Agqg ¢ Brivmen 100 2947
No. A-5.5
Aggregofte 94.5 2800
Bitumen 5.5 -
Agg € Bidymen | 100 2963
CAGGREGATE wY
TOTAL /00 2800 m‘“-’- AGG + QITUMEN WT
COMPUYTED BY: CHECKED BY: AGG BLEND PREPARED OVY: M X 'R'PA!IQ .:IZ glh
DrPA MES ES compacTED BY: S/ AC
Fraoxe 100-7. Batch weght record form.

Method 100
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WEIGHT AND VOLUME DETERMINATION FOR SLIGHTLY
POROUS BITUMINOUS PAVEMENT SAMPLES
JOB NO.: PROJECT: Ty oicar AMix DATE: & une /Y5
p ) SITUMEN ' IRITLAL wEICHTY SECOND ! I CORRECTED
SPECIMLN 4 v enT LT ) WEIGH™ | ABSSRPTION | WEIGHT In VOLUME
NUMBER a 1N AR wATER IN AIR wATER
A . c o € ’
1C =~ Al s . O} (A - €Y
i
L-10"7 45 |r20486 | M6 |1257.4 92 732 4 | 5/6.2 |
| !
| 1
i
)
4
i ! =
i
1 —.-1 y ]
4 i —
[ i
)
| ' ]
¢ I
T H
I o |
. T 1] - ﬁ
i L
]
| L R
|
i l
| |
{ !
T s
— S S SO A
- e e —— T‘,__-__ ‘ ,:
L - - - —
D e e - — = L - .__._._.r o _-‘
TECHN:CIAN. /NP compurrn DPY CHECYED ALY - ‘

Method 100
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Fiovay 100-8.

Slightly porane seon ple duta shret
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VOLUME DETERMINATION OF PARAFPIN-COATED SAMPLES

AT 8 Skt (456

JOB NO.| rROJECT 7!'ypic'o/ Mix

WEIOHT IN AIR, § voLune 07 | or pasri e s | o S" | vorume o

YHol aerce | 299t | pamrom | :":E"L"‘ :::Ef:'" e

A . bsc-® gy ’ GecCar? HaGeE
856-4 (/2003 | /2506 50.3 S5 9 600.0 C50.¢ 594.7
&862-C /2759 |/35/./ 75.2 853.6 675.7 675.4 58/ 8
B858-8B |//75.9 | /1220.5 | 44.6 49.6 585.6 634 9 5853
863-A |/800.0 | /460./ Go0./ 66.8 720.0 740. / ¢73.3

e

TesTED BmY: A4S

commpuTED BY: VAN

cHECKED BY: DAL

Finvar 100-9,

Open textured rample dnin sheel.

Method 100
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DATA AND couPE_TAnoN SHE:_T FOR BITUMINOUS PAVEMENT TEST SAMPLES
8 ur: [ ewoster Typrce” Mix [otscairrion or svens FProce.rsred scrmples § 85-100 pen AC
muzunuu-m;_; (WA GranTioNs o= Im:uun: —_ oate. 5 Jurme 59
1T wEI9N wAn:Ha ity
] -] Wil EEC RS et WL i e
. 4 Am e maTed TOTAL x| Asa or v fueasunes kovinred /1%
L) _ L] [ o [ ] L] [] 3 a atuanxd
c-® £ (X "X] Y11 XX 1} L
! . L4
A35 { | 35 /2283 7163 |5i20 |2599 ) gog0 | eozo | 11
g 12195 | 717.2 [ 507.3 | £ #o¥ 1462 [ 193¢ | 10
=] 72955 | 7253 [ 5008 |2 410 jagi | 189% | 8
4 ] /1206.2 | T8 ¥ 4978 |2.40>5 18%2 | 1968 [}
i A | 2409 | 1503 [18450 1955 9
ja%0_! ko |127e.9 | 7473 |523.6 |2.411 2/10 | go%é | 10
z 1852 €733.5 [579.5 | 7472 2025 [v025 | 9
! /238375 750 7 | 810.8 |r 425 | 1996 | 1995 | &
TTa CUASEIFRE X A EALL [~ [te¥6 [€107 | 3
CAvg i 24/8 |150.9 [18%. 2057 | o
A5 i Ve {zsen (736.¢ (382 (7430 | 1080 | 1050 | 12
z | 77383 |720.8 | 511.5 |0.k2/ 2095 | #0953 | 9
3 12390 (7124 9 | 514.( |£.8/0 2110 110 10
T a Tiz735| 7520 | 2275 [ w bu2 2048 | 2085 | /0
Avg | 1 £.8¢8 |/51.4 |1%40 2075 | 10
A80 (|50 |r2370 | 7870 | sion (2408 [ |7 11875 1875 | 1k
T e | liedo | 7en7 [ 5363 |ekze | T [ [eid0 | 194 | fo
3| rgrse | 7Re s [ se6y 171 0/8 | | lreoo | rets | 1€
R R LI AR R L AT ALL N R N 1855 | 1855 | 12 -
. 7200 W A VRN SN £ XE 20 NET LT . LLLLI L
SEUSU, ISUPR PSS, SO RN S I | -
COMsarYFDAY 371('- i ‘ij.::ru 34 J L P COuPUTED BY D%F * rRoN CONYERYION CrART

Fiovas 100-10. Kewmpls of recorder daln.

-t

!



http://www.abbottaerospace.com/technical-library

61

00T POYIdN

e

ot

"OATA ANN COMPUTATICN %.7ET FOR 811 U4INOUS PAVEMENT TEST SAMPLES
108 NO: [ 7yp/cd/ /7';\‘ (/,‘a/v7'{'/j, [ni.vmws 1ow o5 wLEnp, Processed deﬂD/GS? 85-/60pen. AC
OEGAEES KHEADING., —.‘luo::i;_vzo:,, - h e EatUnE: e % Jire 59
VITUMEN WEIGHT ~GRAILS Lol i d MARSHALL SYABILITY v ow
svm“c(;-zn CONTRNY o vb::nl :'::‘:.Vvls --'L-:./::l—l::_” 1 _:_’ TOTAL unirs oF
* AR TATEA rovan wix] ace aniy [mearanis komvanted V1% I
Y » < . o [ 4 r 5 L] [} 4 L REWARSE
[ —E- rucrs Joike-m .
A7 | 52 (12375 | 726 119738 |£317 7432 11830 | 72
T VT T 176t o [ 790.0 {6954 |2.415 15350 (/869 | 1%
T T is56 4 | 752 [ 83%.0 | 2.909 1815|1580 | 13
R 19555 | 7338 | 319.7 [2.4/2 1505 11505 | 16
AN L 7¥/1 |7%50.5 |132.2 %9% | 14 _
e - 4
comracren s SU/AC }""‘U" LR couspreonwy D P B * PAC= ComvEntion Luant

Fwrar 100 10 Cuntinued.

soot Aumaver ¢|

VOTo-als—uUwW
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MIL-STD<620A
13 Jenvary 1968

Method 101
DENSITY AND PER CENT VOIDS OF COMPACTED
BITUMINOUS PAVING MIXTURES

1. SCOPE

1.1 This method of testing is used on
either laboratory-compacted sampies or sam-
ples taken from actual pavements.

2. APPARATUS

2.1 Balance, 2-kg capacity, 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 be marked for
identification. Each specimen shall be air-
dried prior to testing.

4. TESTING PROCEDURES

4.1 Nonporous samples. 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 porous samples. Samples
having a fine-textured but slightly porous
surface (particularly the cut surface of
some pavement cores and sawed samples)
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. Record
these weights in the appropriate columns
on a form such as figure 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 re-
maining calculations.

4.3 Open-textured samples. Open-tex-
tured samples shall be weighed in air and
then coated with paraffin for volume deter-
mination as illustrated in figure 100-9. The
volume thus determined is entered on a
form similar to figure 101-2 for use in the
remaining calculations.

5. CALCULATIONS

5.1 Before the voids can be calculated,
the specific gravity of both the aggregate
and asphalt and the percentage of each must
be known. Figure 101-2 shows typical data
and calculations needed in order to complete
the calculations shown in figure 101-1. Pro-
cedures for the specific-gravity tests on the
individual components are presumed to be
avgilable and are therefore not described
herein. Formulas for the complete calcula-
tions are indicated at the top of the re-
spective columns in figure 101-1.

6. REPORT
6.1 A summary of computations, such as

that shown in figure 101-1, shall be pre-
pared for all samples tested.

Method 101
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10T PO

COMPUTATYION OF PROPERTIES OF BITUMINOUS MIXTURES

108 NO.: PROJECT: @p/ca/ Mix vescrirTion: Lrocessed Samples pave 4 _June 1950
WEIGHT, G $PECIFIC GRAVITY vyOIipDs, % DUNIT WY L aCU FT
SPECINEN GITUMEN VOLUME WITUMEN BY TOT AL AL
NO. CONTENT, 2 IN AR iIN WATER [14 ACTUAL THEOR, VOLUME, % TOTAL Wi X FILLED MixX ONL Y
A [] C <] L3 ¥ G ] 1 r T [ v ]
C 8xF, ~
tc-ol (E) zsp cll,:ar ln) ('" - oo E) (,T;",) . e2a]x1109 - n.
A-4.5 / 45 1254 44 7382 5/6.2 |2.430 |2 539 /0. 7 4.3 7.3 /576744 8
2 /23863 726¢.8 5//.5 242/ 0.7 4.6 9.9 /577 | /44 3
3 1239.0\ 724 9 s5/4.1 [ 2.4/0 /0.6 5.7 675 /504|456
4 /273.5| 752.0 521.5 |2.442 /0.8 3.8 74.0 |/524 /425
Avg 2.426 07 4.5 70. 4 /5/ 4 | /44.¢
.

TECHNICIAN: JLAP

COMPUTER: DPS

CMECKED 8Y: MFS

Fiouvar 101-1.

Nonporous samples duta sheet.

s961 Amonuor g|
vor-dis—-nw
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MIL-STD—620A

13 Jonvary 1968
DATE
THEORETICAL SPECIFIC GRAVITY £ June 1959
J0B NO.! mnosscT e/ Mix
DAY AGCABROATE PER CEBNT OF SPRECIPIC ORAVITY SACTOR
'IAC:DONI 'IAC.V'OMI oFr "2@?'0” o .!
Yo Ho Vs /9 2.76/ ¢ 882
S o M N Js 2752 /2.7/8
Mirws Ne. l0 Py 2.698 15.938
Limestone Dusr? Frller J 2.762 /. 086

SUM OF PACTORS 2K FACTOR : 36. 624

SPECIFIC GRAVITY OF DRY AcanEsATe = §2 = r&“‘j‘j’ = 2. 790

-

THEO. 6/0 OF TOTAL Mix
00

PER CEXT SPEC. GRAV. £
ac oF ac £ xiw-a | Foxiee-w %———”'“_ <
4.5 7.020 |44/2 |34.976 J9.388 2,539

REMARKS

ASTM Bpparent sp or cbeferminelions for pocesred Semples.

SP. &r_of Arphelt = [.020

couPruTED BY: 0P8

CHECKED BY:. grfS

Frovns 101-2. Typical dats and caloulations.

Moethod 101
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MIL-STD-620A
13 Jenuary 1963

Method 103
PROPERTIES OF BITUMINOUS MIXTURES IN
WHICH MORE THAN 10 PERCENT OF AGGREGATE
EXCEEDS 1-IN. MAXIMUM SIZE

1. SCOPE

1.1 This test method is intended for use
on bituminous mixtures in which more than
10 percent of the aggregate exceeds 1-in.
maximum size.

2. Apparatus. Apparatus shall be as spe-
cified in method 100.

3. Specimens. 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 1-in. portion) at
bitumen content selected for testing.

Adjusted specific gravity = —_

where

1.2 Pass mixed batch through a standard
1-in. sieve (while still hut). Discard the
plus 1-in. portion, and test the minus l-in.
portion as described in method 100 or 101
whichever is applicable.

3. CALCULATIONS

5.1 Use the stability and flow values ob-
tained on the processed samples 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 plus
1-in. aggregate and the specific gravity of
compacted cores of the minus 1l-in. portion
as follows:

100 0.995

A B
c *t D

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=Dbulk specific gravity of plus 1-in, aggregate. See column C, fig. 103-1.

D=actual specific gravity of compacted specimens of material with plus
l-in. portion removed. See column D, fig. 108-1,

0.996—empirical factor.

' Bulk specific gravity of each fraction of the plus l-dn. portion of the aggregate is determined st the same time as the apparest
specific gravities, show a2 i1 column U »f figure 103-2 using the (nrmulas shown in ASTM C 127-89.

Method 103
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MIL-STD-620A
13 Janvury 1963

6. EXAMPLE
6.1 Figures 108-1 through 108-1 show an
example of the data, computations, ame

presentation of data involved in this method
of test.

Method 103
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SOI POYWIN

%4

COMRITATION OF PROPER.TES OF BITUMINOUS MIXTURES

Fl*upen - Adjusted  Theoretical
Specimen Contsnt A B Specific Specific Voids, $1 Unit Meipnt
No. < A B [ r._c__ Cra®ty* Gravity** Total Mix Filled/AC 1t/cu '
GR-2.5 1 2.5 - 79-5 2.558  ©.3 e TR 2.393
2 3§:77§ - 20.5% £33 »2.h17 2.4k02
3 2.369 33.558 2.393
b 2.363 33.6Lk 2.388
Avg 2.3 2.533 5.5 s2.2 149.%
GR-3.0 1 3.0 79.6 2.39% 1.9715 33.222 415
2 3‘% = 20.48 2.38h 33.389 2.406
3 2.379 33.459 2,401
k 2.386 33.361 2.
Avg 2. 2.513 h,2 63.2 1905
GR-3.5 1 3.5 79.7 2.3%  7.936  33.319 2.2
2 mig - 2.3 2.k02 33.181 2.420
3 2,394 33.292 2.hk1h
L} 2.383 33.h45 2.0
Avg 2813 2.hoh 3.2 T2.5 150.6
GR-k.0 1 k.0 79.8 2.385 1.897 33.h59 2.406
2 98 - 0.2 2.376 33.58 2.399
3 2.384 33.073 2.405
% 2.375 33.600 2.
Avg 2. 150.0
Curve 2.807 2.475 2.7 8.9 1.2
GR-h .S 1 LI 128 . 19.9 2.369 1.858 33.721 2.393
2 73 = 098 2.369 3;@ ggg;
3 2.355 33. 361
. 2.365 33.76h 2.
avg 2.389 1.2
Curve 2.388 2.4 2.8 7.3 .

8p Gr AC = 1,005

* The 32tial specific grmvity (G) shown in fig. Bi-b 13 the specific gravity of tbe minus l-in. portion of the compactsd wix. It is dea
~{r~! o calculate an adj)usted or theorctical weighted sctuml specific gravity of the total mix as if the plus l-ta. agg=gates were in--:7/ .
into this mtrix portion. This cen e donc vith reasonable accurscy as follovs:

Jot A = dry, plus l-in. ma‘erial expressed as per cent of total batch weight (see fig. Bi-3 for laboratory btatch weights).
P - portion of Latch recaining after removal of dry plus l-in. material (100 per cent - A per cent).
C = tulk speeific gravity of plus l-in. aggregate.
D - mctual specific gravity of compected specimens »f metcriml vith plus 1-in. portion removed (from fig. Bh-k, gheets 1 and 2).

Ther the adjusted sprcific gravity of the compacted mix = (‘lmn)o-%-
E'H
*¢ From fig. Bk-2.
t Forrmlar in fip. Bi-L.

11 (a1 Sp 3r) G2.L.

Frouse 108-1. Computation sheet.

s96l Aonunr g|
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'‘MIL-STD-620A
13 Janvery 1965

DATE
12 Augus? 956

THEORETICAL SPECIFIC GRAVITY

srosEcY Bir Sr@b -Lg Ag9g

408 NC.:
ORY ASGRECATE PER CEHT OF SPECIFIC CRAVITY FACTOR
'RAC:!ON! ’.AC:"ONI or ’.:CTIOH o .!
2 Yo /i 7 2 584 2 709
/%% Yo / /4 2603 5378
/S rtoVe 7 2 &e0¢ 2.68¢
3% v 2 /0 2.¢/0 383/
% fo Ya 7 26/5 2677
G fo & /3 2.624 4.954
< ro /0 /2 2638 £ 548
-0 /8 2674 6. 73/
Fone River Bar Send 7 2. €77 26/5
Limesrone DOus/ 5 2. 755 /.8/5

UM OF FACTORS 3 X FACTOR 3 37 S¢S

SPECIFIC GRAVITY OF DAY accmecate s e _17"'_%'}—5'- .
PER CENY SPEC. GRAV. « - TuEO. 3/6 ?:,,"’"L ux
ac oF AC H K 1100 - E} t AL I S i
€ r Frx 190 - )
z.5 /. 005 2488 | 3¢ 99¢ J9. 484 2.5323
3.0 2.985 | Jo 807 J39.792 2.5/3
3.5 3483 1 36.6/7 40./00 2. 494
£.0 3980 | 36 427 L0 L07 2475
45 4478 36 237 20.7/5 2 45¢
L
B
REM ARKS

CHETrEDY 9 TAG

commTED BY LIPS

Fuwwax 108.3. Typleal dala and caleulations

Method 108
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MIL-STD-620A
13 January 1968

BITUMINCUS MIXTURE WEIGKTS
103 1o Twewe a o Liens 8 Aeguet 1956
sroseCT: Biturnincar Shobu fy = ir-ge ‘ogregofe Jrurly
DLSCRIPTION UF .a:.-;_;_.’.:_;-m;  Creve y focre mraes bersenc. st e :J.-u'
Tver oF situven. 85 - 00 ;');'/ arcne © e nent ) L
acs tewr B F T gt 270 £ o 2804
JLEND Ne G @
~ B T T TV YL TN
AGG SI2E PER CENT wtICHTS PEICONT AFIGHTL.
2t -V | 7 26¢ No.GR-2.5
/- to / /4 53¢ \Acgrcocte 97.5 | 3800
! ¢ 3% 7 266 || Brtomen 2.5 -
% bo V2 | 10 380 |[Agg € B:tvmen 100 5897
b2 fo 76 7 266
% fo 4 (3 494 No 6R-30
4 to /0 /2 456 | Aggrecotc a7 0 3800
Minus 10 /18 6E4 || Biturner 3.0 -
FBBsond| 7 266 | AgoeBitumen 100 39/8
LS dust 5 /90
Noc GE-3.5
Aggregore 9 5 3800
Bifurnen 3.5 -
Agg € Brfumer; 1cC 3938
No.GP-4.0
Aggreoate 26.0 2800
Bituvmen 4.0 -
Agg & 317umen 100 3Fo5E
No. G -4 5
Aggregote 95. 5 3800
Brtemen 4. 5 -
Agg € Bilumen 100 3979
PASCREGATE wT
TOTAL /00 3800 ———-—__-.’Eﬁ CENT AGOC 100 = AGG ~ BITUMEN WT
COVPYTCD 3Y CHECKED BY: AGG SLEND PREPARED 9Y: [ MY PREPARED 9Y
prAa MES covwracTeD BY:. SJAC
Fiooaz 108-8. Batch weight record form.

Method 108
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$01 PO

COMF’UTA‘DCN OF PROPERTIES CF BITUMMINOUS MIXTURES

108 nO.: prosecT: 877 Sreb-Large Agg DESCRIPTION: Grave/ sand « Lrmestone oksf OATE: 2 Oct /95¢
WE r,‘»ir G SPECIFIC GRAVITY voips, =
SPECHER BITUMEN VOLUME BITUMEN B8Y JUHIT WEIGHT
w0 CONMTENT, % 1IN AIR id WATER (44 A(_:__"_Uo\‘. VOLUME, TOTAL MX FILLED L' CuUTFY
A [] C ] E ¥ n T 3 L4 1
oo | () Grasrer) | (w-wi) | (s e ey
6r25 / 2.5 1726671 73,7 | 5350 | 2368
2 1256501 7274 | <7276 | 2379
3 7235/ | 7138 5213 | 23¢9
4 124321 777 (576.1 |2 363
G-30 / 30 17474 7268 | 520.¢ | 2.39¢
2 1262.2) 7220 \|525 2 |2.384
3 12898| 747.2 |s5¢2.0 {2379
4 1260 706.4 \509.¢ |2.36¢
6r35 7/ 35 776/0| 7338 |5272 | 2392
2 77121\ H26 52945 | 2402
3 12700 739.5 |5305 |2394
4] 12622 | 7412 |538.0 |2383
Grd0 / 40 /289.7 TLE 9 5408 2385
2 2244 7050 {5/5.4 | 2376
B 3 17ad 7\ 7343 | 53C 4 | 2384
4 750.2 | 7228 |52 ¢ | 2375

TECHMICIAN- PS54

coOmPUTEN: D/SAO

CHECKED BY: 7 BG

Fwonr 103-4. Swmnple, recorded data.

sool lmmwor gi
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$01 POYIN

COMPUTATION OF PROPERTIES OF BITUMINOUS MIXTURES

JoB NO.: erosecT: B/F Sreb-Lsrge g9 DESCRIPTION: Grove/, sand’ ¥ Limesicne  OAYE: 2 (&t /956
WEIGHY, C SPECIFIC GRAVITY vOoIps, 2
SPECIMEN VITUMEN VOLUME BITUMEN BY UNIT WEIGHY
NO. CONTENT, % I 4IR 1N WATER (14 ACTUAL THEOR. VOLUME, % TOTAL MiIX FILLEO L8/Cu FY
A -] C [+] E F G H T J X
[ arr ¥ )
lc-o (?) (sp GR OF en.) ('M - 100 Ey (u ’ |) tr>628
Gris5 / 4.5 2755 7372 |538.3 | 23¢9
2 /ig9.2)| 7334 | 5358 2369
3 266 7000 |S/6.¢ | 2355
4 /2275 | 7065 |5/9.0 |2.3¢5
S SR
| TECHNIC AN LU compuTER: £F8 CHECKED BY: 75

Fiouvar 103-8 — Continued.
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MR~-STD-620A
13 Jenvery 1948

Method 104
MEASUREMENT OF REDUCTION IN MARSHALL
STABILITY OF BITUMINOUS PAVEMENTS
CAUSED BY IMMERSION IN WATER'

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
usua! 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 mechanical wa-
ter agitator, heating elements, and thermo-
static controls capable of maintaining the
bath water at temperatures 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 water 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 piates shall be kept
under each test specimen during immersion
and subsequent handling, except when
weighing and testing, in order to prevent
breakage or distoriion of the specimens.

3. SPECIMENS

3.1 A minimum of eight standard Mar-
shall test specimens, 4 in. in diameter and
214 inches = 14 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:

Specific gravity = Tﬁ-ﬁ-

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,

' This method is based In pait on ASTM D 1078, Standard Method of Tewmt for Effect of Wuter on Cohesion of Compacted

Bituminous Mixtores

Method 104
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MR~-STD-6Z0A
13 Joweery V966

4.5 Immerse the group 2 specimens in
water for 24 hours at the temperatures
~pecificd in the following tabulation.

4.6 Test immediately upon removal from
-he water for stability and flow as deacribed

im method 100

Meawrviall
rtability
Tupe bituminons mase el tast waler
{rmperature,
°F.
Asphalt 140+ 1
Bubberized tar .o 120::1
Niethod 104
J4

3. CALCULATION

3.1 The numerical index of resistance of
bituminous mixtures to the detrimental
effect of water shall be expressed as a per-
contage of the original stability as follows:

Index of retained stability = SS’ x 100
1

Where
S, = Marshal] stability of group 1
(average)
S. = Marshall stability of group 2
(average)

~—
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MNIL-STD-620A
13 Januvary 1963

Method 105
DETERMINATION 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 specific 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
water absorption for the entire blend of
aggregates selected for the job-mix formula
exceeds 24 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
ASTM D 864 or C 188, whichever is appli-
cable for the type material to be examined.

2. APPARATUS

2.1 Oven. A large, thermostatically con-
trolled oven, sensitive to = 5°F, capable
of maintaining temperatures in the approx-
imate range of 275° to 325° F.

2.2 Balance. A balance of approximately
5000-g capacity, sengitive to 0.1 g, arranged
for weighing sample in air and suspended
in water,

2.3 Pails. Pails of 1-gal capacity (syrup
can with top rim removed to eliminate en-
trapped air is satisfactory) equipped with
wire handle for suspending in water.

24 Pans. Metal pans of a size suitable
for retaining approximately 1000 g of ag-
gregate.

25 Stirrer. Onc heavy sheet-metal strip
about 1 in. wide for stirring content of

each pail,

2.6 Appurtenant equipmegt. A contsiner
for immersing the 1-gal pail, and an assem-
bly for suspending the pail from the
belance.

3. SAMPLE

‘8.1 Sufficient quantities of materials shall
be obtained at time of sampling to meet
the specification requirements of SS—R—406.
and to provide for the tests described here-
in. Samples shall consist of the following.

3.1.1 Aggrcgute. Aggregate samples shall
consist of 1000 g of fine aggregate, 1500 g
of corrse aggregate, or 1600 g of blended
aggregate, taken with care to insure that
the aggregate to be tested rcpresents pro-
lotype grading.

3.1.2 Asphalt cement. Aspflalt cement of
85 to 100 penetration grade.

1. 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° = 5° F., taking care that the tem-
perature never exceeds 285° F., and pour
into the 1-gal pail about one-third full. In-

Method 105
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sert the sheet-metal stirrer, and allow pail
and contents to cool to 72° + 2°F,

Note. A minimum of 8 hours is usually required
to accomplish this, and preferadbly pafl and contents
are allowed to cool overmight.

4.3 Weigh pail plus asphalt and stirrer in
air at room temperature and in water at
72° + 2°F.

4.4 Place the pail of asphalt witL stirrer
and also the sample of aggregate in an oven
maintained at & temperature of 280° =+
6° F., and leave both until temperatures are
equalized (a minimum of 4 hours is usually
required).

Bulk-impregnated specific gravity =

where

MmUY o w »
i

3.2 The results are tabulated and reported
on a form such as that shown in figure
106-1.

6. REPRODUCIBILITY OF RESULTS

6.1 Duplicate determinations of the bulk-
impregnated specific gravitv must check

Method 105
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4.5 Remove aggregate and asphalt from
oven, and add aggregate gradually to the
hot asphait while stirring thoroughly. Con-
tinue to stir uniformly after all aggregate
is added until the total elapsed time from
start of mixing to end of stirring is 2
minutes. Cool to 72° =+ 2°F. Flame sur-
face during the cooling period to remove
air bubbles if such are present.

Note, It is prefersble to eool overnight.
3. CALCULATIONS AND REPORT

5.1 Calculate the bulk-impregnated speci-
fic gravity as follows:

A
(D—-E) —

(B — C)

= weight of oven-dried aggregate, g

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

weight of pail plus stirrer plus asphalt in water, g

= weight of pail plus stirrer pluz asphalt sggregate in air, g

= weight of pail plus stirrer plus asphalt plus aggregate in water, g

within 0.04. If the values are within the
0.04 tolerance, use the average value. If
the duplicate tests do not produce values
within the 0.04 tolerance, perform two a‘idi-
tional duplicate tests. If the average value
of the second two tests is not within the
tolerance, then average the values deter-
mined in all four tests and use this value.
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BULK-IMPREGNATED SPECIFIC GRAVITY

JOB NO..

PROJECT:

DaATE

SAMPLE NO.

TYPE OF AGOREGATE

{11 WEIGHT OF OVEN-DRIED AGOREGATE, A
{21 WEIGHTY PAIL ¢ STIARER ¢ ASPHALT IN AIR. &
131 WEIGHT PAIL ¢+ BTIRAER ¢+ ASPHWALY Ik WATER, C

4] B~ C = LINE i) - LINE (3]

(81 WEIGHT PAIL ¢ STIRRER + ASPHALT ¢ AGCAEGATE 1N AR, D
16) WEIGHT PAIL + STIRRER + ASPHALT ¢ AGOREGATE IN WATER, &

(7) (D -~ E)-¢d - C) = LINE {§) -~ LINE {6) ~ LINE (&)

BULK-IMPREGNATED SPECIFIC GRAVITY =

A "
s ——————— L S——
c-B)~-i8 -C) (7

o 6 0 06 06 0 0

SAMPLE NO.

TYPE OF AGGREGATE

1) WEIGHY OF OVEN-DRIED AGGREGATE, A

{2) WEIGHT PALL + STIRAER + ASPHALY IN AIR, 8

i3) WEIGHT PAIL ¢+ STIRRER ¢ ASPHALT (N WATER, C
t4) ® « C 3 LINE (2) = LINE (3)

(5) WEIGHT PAIL ¢+ STIRRER + ASPHALT ¢+ AGGREGATE N AIR, D
18) WEIGHT PAIL * STIRAER ¢+ ASPXNALT ¢+ AGOREGATE IN WATER, &

17 (D~ EB)-{® ~C)= LINKE (8) - LINE (8) = LINE (&)

BULK-IMPREGNATED SPECIFIC SGRAVITY =

A (3]
s tr—— R ———
ID-E1-IB~-C) (7

e 060 060 0 0

SAMPLE NO.

TYPE OF AGGREQATE

(1] WEIGHT OF OVEN-DRIED AGUREGATE, A

(2] WEIGHY PAIL + STIRRER ¢+ ASPHALT IN AIR, B

(3) WEIGKT PAIL + STIRAER + ASPHALT IN WATENR, C
(4} B - C = LINE {2) =~ LINE (9)

(S) WEIGHT PAIL + STIRRER ¢+ ASPHALT + AGGREGATE IN AIR, D
16) WEIGHT PAIL + STIRRER ¢+ ASPHALT ¢+ AGGREGATE IN WATER, &

(7Y (0 - €1~ (8 ~Ci = LINE (B) ~ LINE (8] - LINE (&)

BULK-IMPREGNATED BPECIFIC GRAVITY 2

A (A1)
et ———————— T —
(d-E-t®8~-C (7

o 0 0 0 6 000

SAMPLE NO.

TYPE OF AGGREGATL

(1) WEIGHT OF OVEN-ORIED AGGREGATE, A

(2) WEIGHT PAIL + STIRRER ¢ ASPHALT IN AIR, &

(3} WEIGHT PAIL + STIRRER + ASPMALYT IN WATER, C
4) B~ C = LINE (2} - LINE (D)

) WEIGHT PAIL + STIARER ¢ ASPHALT + AGGREGATE IN AR, D
16) WEIGHTY PAIL ¢+ STIRRER ¢ ABPHALT ¢ AGGREGATE IN WATER,

(7) 1D ~E)=(B =C)®LINE (5) ~ LINE (§) ~ LINE (8)

SULK-IMPREGNATED SPECIFIC GRAVITY =

A t
mc———— I We——
o-gr~tg~-Cy 7

0 0 6 6 0o

TESTED BY:

COMPUTED BY:

CHECKED 8Y:

Frouaz 105-1. Reoord form of specific grevity.
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Method 1006
DETERMINATION OF WATER CONTENT OF
BITUMINOUS MIXTURES USING A
NONFLAMMABLE SOLVENT

1. SCOPE

1.1 The proposed procedure is intended
for the determination, by direct measure-
ment, 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 a tabulation 1 in. in inside
diameter.

2.2 Condenser of the water-cooled, reflux,
glass-tube type, having a condenser jacket
not less than 400 mm (1584 in.) long, with
an inner tube 9.5 to 12.7 mm (34 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 30 degrees from
the vertical axis of the condenser.

2.3 Trap, of well-annealed glass, con-
forming to the dimensions shown in figure
1 of ASTM D 322.

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

3. SAMPLE

3.1 The sample of bituminous mix shall
be representative of the material to be
tested and of such size -as practically to fill
the container in which it is trunsported to
the laboratory. For duplicate tests, a sam-
ple filling a Ya-gallon, friction-top, tin pail
is satisfactory.

3.2 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 calibration.
Keep the remainder of the sample in a
tightly covered container. (Preferably the
sample should weigh not less than 500 g
for normal mixtures.) Place the sample in
the still and add the solvent as prescribed

in 4.1,
3.3 Use only one of the following solvents.

3.3.1 1,1,2 trichlorethane (active ingredi-
ent 100 percent), known also as vinyl tri-
chloride (C1CH, CHC1.).

3.3.2 1,1,1 trichloroethane (methy] chioro-
form) (CH, CCl,).

4. TEST PROCEDURE

4.1 Place the prepared sample in the
still, add 2560 ml of the solvent, and quickly
stir into the sample. Attach the still cover
firmly, and assemble the trap and conden-
ser in the manner prescribed in ASTM D 86.
(Fill the trap with solvent prior to assem-
bly of apparatus.)

‘A" control test is to be conducted as a part of thisprocedure in order to determine a correction factor,

application of which is given in parsgraph 5.2.

Method 106
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4.2 Apply heat at such a rate that reflux-
ing will start within 3 to 6 minutes after
application of heat. Exercise caution that
heat is not applied too rapidly. The con-
densed solvent should drip into the trap
at a rate of 2 to 3 drops per second. Con-
tinue the distillation for 1 to 114 hours,
then allow the trap and contents to cool to
room temperature.

4.3 Dislodge any drops of water adhering
to the sides of the trap with a glass or
polytetrafluorethylene rod or other suitable
means, and add these drops to the water
layer. Gently agitate the two menisci with
a small wire to separate the water and
solvent.

5. RESULTS

Method 108
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5. Water content. Record the volume of
water in the trap, and add or subtract the
correction quantity ; calculate and report the
water content as & percentage of the total
weight of the sample.

5.2 Methed of determining correction
quantity. The correction is determined by
making a control test with 247.5 ml of the
solvent and 2.5 ml of water. The difference
in milliliters between the water added and
recovered is the correction. If more water
is recovered than was added (indicating
that the solvent contains water), the cor-
rection will be negative. 1f less water is
recovered than was added, the correction
will be positive. (Experiments have indi-
cated that the correction is a fixed quantity
in milliliters and not a fixed percentage.)
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Method 107
EVALUATION OF RUBBERIZEDTAR CEMENT

PROPOSED FOR USE AS BINDING

AGENT 1IN

HOT.MIX RUBBERIZED.TAR PAVEMENT

1. SCOPE

1.1 This method of tesling is used for
evaluation of rubberized-tac cement pro-
posed for use in the manutacture of hot-
mix rubberized-tar pavements.

2. APPARATUS

2.1 Melting unit. A unit, for melting
laboratory samples, of the double-boiler type
employing a high flash-point oil as the heat-
transfer medium and equipped with:

(a) A bottom discharge of opening
controlled by a kunife or biade
valve to permit drawing off
melted material.

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

{c) Two metal thermometers, dial-type.
capable of measuring tempera-
tures as high as 245° F., and
graduated in 5° subdivisions.

(d) Ome thermometer, metal or glass,
275° F., capacity, 5° subdivisions.

22 Oven. Thermostatically controlled oven
capable of maintaining a temperature of
100° = 2.0°F.

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

2.¢ Viscometer. .\ rooklicld viscomeler,

Model LVF.

2.5 Metal panels. Bright tin-coated
paneis at least 4 in. wide and 6 in. long.
The panels shall be free of any foreign
material (dust, oil, etc.), shall not be
warped or bent, and shall be discared after
each fow test.

2.6 Molds. Amalgamated brass molds 6
cm long. 4 em wide, and 0.32 cmn deep.

2.7 Containers. Containers approximate-

Iy 21, in. in diameter and 1!, in. deep
(3-02 seamless ointment boxes).
2.8 Balance. Laborvatory balance, 2-kg

capacity, sensitive to 0.1 g.
29 Appurtenant equipment.

{a) 1 wire basket and water bucket
suitable for weighing test speci-
mens in water.

(b) 2 spatulas or knives, 1- by 6-in.
blade.

(c) 1 pair of gloves, leather palm or
welders, for handling hot equip-
ment. )

(d) 1 pair of gloves, rubber, gauntlet-
type, for lifting test specimens
from water bath.

(e) 1 clip board.
Method 107
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(f) Data sheets similar to those shown
in figures 107-1, 107-2, 107-3,
and 107-4.

3. SAMPLE

3.1 Melt approximately 800 g of the
rubberized-iar blend in & melting unit.

8.2 Stirr the rubberized-tar blend con-
tinuously Ly mechanical means during the
melting operation.

8.8 Make frequent temperatuie measure-
ments to assure that the material is heid
within the following limits:

(/) The temperature of the blend
during melting shali not exceed
245° F.

(L) The temperature of the heat-

transfer oil shall nol exceed

275° F.

(¢) The pouring temperature of the
blend shall be 235° = 10° F.

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

4. TEST PROCEDURES
4.1 Penetration.

4.1.1 Prepare two pentration test speci-
mens in accordance with SS-R—406, method
No. 214.01.  Allow specimens to cool in air
at a temperature not higher than 88* F. nor
lower than 70° F. for not less than 11o
nor more than 2 hours. Set one test speci
men anide temporarily.

4.1.2 Tmmerse one tent spocimen in syn-
thetie fuel, componed of 70 percent by
volume of ASTM iso-octane und 30 percent
by volume of ASTM  industrial-grad:
toluene, for »n period of 18 houra during

Method 107
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which time the fuel shall be maintained at
a lemperature of 100° = 2° F.

4.1.3 Upon completion of the immersion
period, remove the specimen from the syn-
thetic fuel rnd dry under forced draft &t
room temperature for 1 hour,

4.1.4 After completion of the drying
period, conduct pentiation test in accord-
unce with SS-R-406, method No. 214.01.

1.1.3 At appioximately the same time
that the penetration is determined on the
epecimen that had been immerzed, make a
renetration test on the test specimen
temporarily set avide.

4.1.6 Record penetration test data before
and after immersion on data sheets similar
to that shown in figure 107-1.

4,2 Volume and wcight changes during
immersion in fuel.

4.2.1 Pour a portion of the sample pre-
pared as detcribed in 3.1 through 3.3 into
the metal containers described in 2.7. The
dcpth of the material in the container shall
be approximatelv 1 in.

4.2.2 Cool the specimen in air at a tem-
peraturc not higher than 85° F. nor lower
than 70° F. for not less than 114 nor more
than 2 hours: then weigh the sample in air.

4.2.3 Placc the specimen in a water bath
rnaintained at a temperature of 77° =
0.2° F. for no: less than 11, nor more than
2 hours.

4.2.4 Afier the specimen has been in the
water bath for the specificd time, weight it
in waler al the same temperaturc as the
water buth,

4.2.5 Determine the difference between
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the weight in air and the weight 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 water is ob-
tained, dry the specimen with a clean, dry
cloth and immerse it in synthetic fuel along
with thc penetration specimen.

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

4.2.8 At the completion of the drving
period, weigh the sample in air and in
water.

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

4.2,10 Record the test daia on a data
sheet similar to that shown in figure
107-2.

4.3 Flow.

4.3.1 Pour & portion of the sample pre-
pared as described in 8.1 through 8.3 into
an amalgamated mold 4 em 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 15 hour, and then trim the
material flush with the face of the moid
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 degrees = 1 degree with the

MIL-STD-620A
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horizontal, and the transverse axis is hori-
zontal.

4.8.3 Record the changes in length of the
test specimen, in centimeters, on & data
sheet similar to that shown in figure 107-3.

44 Softening point.

4.4.1 Determine the softening point of
the blend in accordance with SS-R-406,
method No. 216.0.

4.4.2 Record the softening point in de-
grees Fahrenheit on a data sheet similar to
that shown in figure 107-3.

4.5 Viscosity.

45.1 Fill a 400-ml, Griffin, low-form
beaker to within about 14 in. of the top
with material prepared as specified in 8.1
through 8.3. 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-
terial by use of a Brookfield 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.

Revolutions
Temperature *F Spindie No. per mia
200 4 6
225 4 8
250 2 6

4.5.3 Plot the viscosity in centipoises
{Brookfield) at each actua) test temperature

Method 107
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on a semilog similar te figure 107-4 amd
draw the best possible straight line thromgh
these three points. Read the viscosity in
Brookfield cemtipoises at the poimts wher:
the lime intercepts the test tesmpuratures
indicated above, and record on a data sheet
asimilar to that shown in figure 107-3.

4.6 Moeisture content.

1.6.1 Determine the moisture contemt of

Methed 107

4“

the rubberised-tar biend in .accordanre with
ASTM D 95-86T.

462 Record the moisture contemt on a
data sheet zsimilar to that shown in figure
107-8.

3. REPORT

3.1 A semmary report similar to that
shown in figure 107-3 shall be prepared.
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RUBBERIZED-TAR SPECIFICATION TESTS FOR PENETRATION

JO@ NQ.

SAMPLE NO. LAl Mo £280

DATE v GG

ANOUNT OF MATERIAL Usao 200 @

TINE SYARY BLEAND

TIME FINISH POUR

g0 AM
9.00 AM

TOTAL TIME _ Lo

CANNO, 33

TIME IN BATH

TiME OUT BATH

CAN NO, _Z____

TIME PLACED IN PURL

TMME OUT OF FUSL

TIME STARY AIR DRY

TIME FINISN AlR ORY

TIME IN BATH

TIME OUYT BATH

NONIMMERSED

/1. 00 AM
12.30 PH

IMMERSED

£.00 PM
1000 AM

10:00 AM
1000 AM
//.00 AM
1.0Q PM

DIFFERENCE SETWEEN IMMERSED AND NOKIMMERSED PENETRATION

TEMPENATURE OF BLEND, ©F

RESULTS GF PENETRATICN:
/£6

/25

/2

NO.
#O. 2
NO.

AVERAGE PENETRATION, MM/1D

RESUL T OF PENETRATION:

wo. 153
xo. 1 /%€
wo.y /5C -

AVERAGE PEXETRATION, MM/ 10

TERCHNICIAN £H

35

/Za
AR GA———

/50

25

Pwovax 107-1.

Ponstration recerd form,

Mothod 107
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i RUBBERIZED-TAR SPECIFICATION TESTS FOR WEIGHT ‘AMD VOLUME CHANGE

|
|
| 903 NO.
|
|

TINE STAWY AIR COOLING
TIME FINISN AlR COQLING

TOYAL Ting

TIME IN WATER BATH
THeE OUY WATER BATH

TOTAL TiMd

TIME IWNEAIED IN FURL

TIME QUY OPF FUEBL

TIME STARY AR DRY

FiNiSM AR DAY

TIME IN SATER BDATH

TIME CUT WATER BATH

SANWSLE NO.

;’Z I‘b. ‘2‘0 DAYTE G'.'é-jé

SEPORE IMMERSION IN FUEL

/000 AM

/2-'@2&
2 hr

12:00 Moon
/:30 PM
LV tor

(A} WY 10 AIR, ¢

AFTER IMMERSION IN PUEL

£:00 Pl

10:00 AM

1000 AN

11:0C AM

1/:30 AN

/30 PN

NOTE: (M) AND {X) sHOULD B2
NOYED AS EITRER + ON8 -

19 wY in wATER. g Js5. 7/0
[{-] v?::n:f SAMSPLE ¢+ CAN 7‘.505
(o) wY e AR, g /2. 300
@) WT te WATER, § I35 250

r} V'ODLP:’. SamPLE ¢ CAN m. 05

16 Wy Cnranal. ¢
to~ &) 11005
%l WT CHANGEL, PER CENT

(2 ) #0.89

1J) vOL CeAangE, cC

- */4‘5

™M) vOL CHANGE, PER CERNY
(4 o) » )8/

TECHNICIAN

Fiouns 107-2.

"olume and weight chanme record form.
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SUMMARY OF RESULTS OF TESTS ON RUBBERIZED-TAR COMPOUNDS

MATERIAL Ludberized Jar

JOB NO.

PENETRAYION, mm/ 1D
MIMERSED
MONIMMEARSE D

DIFFERENCE

FLOW, om

CHAMOE, PER CENT
voLuMe

WEIGHTY

SOFTENING POINT, 3F

VISCOSITY, CENTIPOISES {BROOKFIELD)®
200 r
228 ¢

230 7

MOISTURE CONTENT, PER CENT

FPL NO. SO 40

/57

/26
25

36

+ A3/

+0.89

/05

O = O
Q [O

TEST RESULTS

FPL NO.

* YHESE DATA ARE READ FROM THE SEST STRAIGHT LINE THAOUGH THE ACTUAL TEST POINTS (SEE

FIG. 8903,

Ficuer 107-3. Sumwmary report record [urin.

Method 107
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MIL-STD-620A
13 Janvory 1943

Method 108
DETERMINING DEGREE OF STRIPPING
OF AGGREGATES

l. SCOPE

1.1 This method of Lesting is intended
for determining the degree of stripping of
asphalt-coated aggregates.

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

2. APPARATUS

2.1 Mixing apparatus. A metal pan or
bow! and & trowel for hand mixing.
(Mechanical mixing is permissible.)

22 Ovens or hotplates. Ovens or hot
plates for heating aggregates and bitumi-
nous material to the applicable mixing
lemperature for the yrade of asphalt used.

2.3 Glass jars. One glass jar of Lt ca
pacity. filted with a watertighl screweap.
for each specimen.

3. PREPARATION OF SAMPLE

3.1 Mix a test sample consisting of the
aggregate and asphalt 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
layer and air-cure for 24 hours before
testing.

4. TEST PROCEDURE

4.1 Place a representative portion of the
sample, not larger than one-half the ca-
pacity of the jar, in the glass jar and com-
pletely cover with distilled water. Close
the jar with a tight screwcap and allow to
stand for 24 hours. At the end of 24 hours,
shake the jar containing the sample vigor-
ously for 15 minutes. Then examine the
sample of the mixture for stripping.

5. REPORT
S0 Phe report consists ot an estimated

porcentage of exposed aggregate surface,
which is reported as “percent stripping.”

US GOVERIMENT PRINTING OFFICE: 1974 603-121/332
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INSTRUCTIONS: In a continuing sfiort o make our siandardisation documenis better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardisation documents are inviled to provide
suggestions. This form may be detached, folded along the lines indlcated, taped along the loose edge (DO NOT STAPLE), and
malled. In bloek 5, be as specific as possible about particular probiem aress such es wording which required interpretation, wm
too rigid, restrictive, looss, ambiguous, or was Incompatible, and give propossd wording changes which would alleviats the
problems. Enter in block 6 any romarks not relsted to a specific paragraph of the docussent. 1f block 7 e ffled out, an
scknowledgement will be mailed to you within 30 days to let you know that your comments were ressived and are being

considered.

NOTE: This form may not be ussd to request copies of documents, nor to request walvers, deviations, or clarification of
specification requirementa on current contracts. Comments submitied on this form do not constitute or imply suthorisation
to waive any portion of the referenced document(s) or to amend contractual requirements.
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