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Standard Test Method for 
Resistance to Plastic Flow of Bituminous Mixtures Using 
Marshall Apparatus' 

This standard is issued under the fixed designation D 1559; the number immediately following the designation indicates the year of 
original adoption or. in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (c) indicates an editorial change since the last revision or reapproval. 

Tliìs srandard lias been appror-edjbr rise by agencies of the Departmeni of Ddetrse. Consult the DoD index of Spec$calions and 
Slatidardsfor the specflc year of issue ivliìcfi kas been adopted by the Deparltnetil of Defense. 

1. Scope 
1.I This test method covers the measurement of the 

resistance to plastic flow of cylindrical specimens of bitumi- 
nous paving mixture loaded on the lateral surface by means 
of the Marshall apparatus. This test method is for use with 
mixtures containing asphalt cement, asphalt cut-back or tar, 
and aggregate up to I-in, (25.4-mm) maximum size. 

1.2 This standard may involve hazardous materials, oper- 
ations, and equìprnent. This standard does iiot purport to 
address all of the safety problems associated with its use, It is 
the responsibility of the user of this standard to establish 
appropriate safi& and health practices and determine the 
applicability of regulatory limitations prior to use. 

2. Significance and Use 
2.1 This test method is used in the laboratory mix design 

of bituminous mixtures. Specimens are prepared in accord- 
ance with the method and tested for maximum load and 
flow. Density and voids properties may also be determined 
on specimens prepared in accordance with the test method. 
The testing section of this method can also be used to obtain 
maximum load and flow for bituminous paving specimens 
cored from pavements or prepared by other methods. These 
results may differ from values obtained on specimens pre- 
pared by this test method. . 

3. Apparatus 
3.1 Specimen itfold Assembly-MoId cylinders 4 in. 

(101.6 nim) in diameter by 3 in. (76.2 mm) in height, base 
plates, and extension collars shall conform to the details 
shown in Fig. I .  Three mold cylinders are recommended. 

3.2 Specimen Extractor, steel, in the form of a disk with a 
diameter not less than 3.95 in. (100 mm) and Y2 in. (1 3 mm) 
thick for extracting the compacted specimen from the 
specimen mold with the use of the mold collar. A suitable 
bar is required to transfer the load from the ring dynamom- 
eter adapter to the extension collar while extracting the 
specimen, 

3.3 Compnctioii Hammer-The compaction hammer 
(Fig. 2) shall have a flat, circular tamping face and a 10-lb 
(4536-g) sliding weight with a free fall of 18 in. (457.2 mm). 

' This test metliod is under the jurisdiction of ASTM Committee D-4 on Road 
and Paving Materials and is the direct responsibility of Subcommittee W4.20 on 
hicchanical Tests of Bituminous Mixes. 

Current edition approved Oct. 18, 1989. Published December 1989. Originally 
published as D 1559 - 58. Last previous edition D 1559 - 82. 

Two compaction hammers are recommended. 
NOTE 1-The compaction hammer may be equipped with a finger 

safety guard as shown in Fig. 2. 

3.4 Compaction Pedestal-The compaction pedestal shall 
consist of an 8 by 8 by 18411. (203.2 by 203.2 by 457.2-mm) 
wooden post capped with a 12 by 12 by 1-in. (304.8 by 304.8 
by 25.4-mm) steel plate. The wooden post shall be oak, pine, 
or other wood having an average dry weight of 42 to 48 lb/ft3 
(0.67 to 0.77 g/cm3). The wooden post shall be secured by 
four angle brackets to a solid concrete slab. The steel cap 
shall be firmly fastened to the post. The pedestal assembly 
shall be installed so that the post is plumb and the cap is 
level. 

3.5 Specimen Mold Holder, mounted on the compaction 
pedestal so as to center the compaction mold over the center 
of the post. It shall hold the compaction mold, collar, and 
base plate securely in position during compaction of the 
specimen. 

3.6 Breaking Head-The breaking head (Fig. 3) shall 
consist of upper and lower cylindrical segments or test heads 
having an inside radius of curvature of 2 in. (50.8 mm) 
accurately machined. The lower segment shall be mounted 
on a base having two perpendicular guide rods or posts 
extending upward. Guide sleeves in the upper segment shall 
be in such a position as to direct the two segments together 
without appreciable binding or loose motion on the guide 
rods. 

3.7 Loading Jack-The loading jack (Fig. 4) shall consist 
of a screw jack mounted in a testing frame and shall produce 
a uniform vertical movement of 2 in. (50.8 mm)/min. An 
electric motor may be attached to the jacking mechanism. 

NOTE 2-Instead of the loading jack, a mechanical or hydraulic 
testing machine may be used provided the rate of movement can be 
maintained at 2 in. (50.8 mm)/min while the load is applied. 

3.8 Ring Dynamometer Assembly-One ring dynamom- 
eter (Fig. 4) of 5000-lb (2267-kg) capacity and sensitivity of 
10 lb (4.536 kg) up to 1000 lb (453.6 kg) and 25 Ib (1 1.340 
kg) between 1000 and 5000 lb (453.6 and 2267 kg) shall be 
equipped with a micrometer dial. The micrometer dial shall 
be graduated in 0.0001 in. (0.0025 mm). Upper and lower 
ring dynamometer attachments are required for fastening the 
ring dynamometer to the testing frame and transmitting the 
load to the breaking head, 

NOTE 3-Instead of the ring dynamometer assembly, any suitable 
load-measuring device may be used provided the capacity and sensitivity 
meet the above requirements. 
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Table of Equivalents for Flgs. 1 and 3 
Inch-Pound Units, Metric Equiva- Inch-Pound Metric Equiva- Inch-Pound Units, Metric Equivalents, Inch-Pound Units, Metric Equiva- 

in. lents, rnrn Units, in. lents, rnrn in. rnrn in. lents, mm 

0.005 0.1 1 11/16 17.5 2% 58.7 4% 104.8 
1/32 0.8 3% 19.0 2'/2 63.5 49/32 108.7 
*/la 1.6 710 22.2 2% 69.8 419/, 109.1 
v e  3.2 1 5/10 23.8 2718 73.0 4% 114.3 
3/18 4.8 1 25.4 3 76.2 4% 117.5 
'14 6.4 1 '/e 28.6 3% 82.6 43/4 120.6 
9/32 7.1 1 1/4 31.8 3% 6 87.3 5'/is 128.6 
3% 9.5 1 3% 34.9 37/0 98.4 5% 130.2 
0.496 12.6 1 1/2 38.1 3s3/e-4 101.2 5314 146.0 
0.499 12.67 1 5 h  41.3 3.990 101 3 5  6 152.4 
1/2 12.7 1 =/4 44.4 3.995 101.47 6V4 158.8 
9/10 14.3 2 50.8 4 101.6 7% 193.7 
6h 15.9 21h 57.2 4.005 101.73 27 685.8 

FIG. 1 Compaction Mold 
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FIG. 2 Compaction Hammer 

3.9 Flowtnder-The flowmeter shall consist of a guide 
sleeve and a gage, The activating pin of the gage shall slide 
inside the guide sleeve with a slight amount of frictional 

resistance. The guide sleeve shall slide freely over the guide 
rod of the breaking head, The flowmeter gage shall be 
adjusted to zero when placed in position on the breaking 
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