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known field performance of the soils.

2.  IDENTIFICATION OF DISPERSIVE CLAYS. a.  Introduction.  Iden--
tification of dispersive clays may be required for earth structures not

yet constructed, for existing earth structures, and for natural soil

deposits. Positive identification of dispersive clays is by observed

performance of the soil in the field.* Dispersive clays cannot be iden-

tified by conventional index tests such as particle size distribution,

Atterberg limits, and compaction characteristics.

b. Laboratory Tests Used to Identify Dispersive Clays. Four-
laboratory tests commonly used to identify dispersive clays are the

Crumb test, Soil Conservation Service (SGS) dispersion test, soil pore

water chemistry correlation, and the pinhole erosion test.yt

(1) The Crumb test (procedure given in Plate XIII-I) is often

used as an adjunct to other tests for identifying dispersive clays. HOW-

ever, the Crumb test is a useful indicator only in one direction. If the

Crumb test indicates dispersion (Crumb reading 3 or 4), the soil is

probably dispersive; however many dispersive soils, particularly

kaolinitic soils, do not react to the Crumb test (i.e., give Crumb read-

ings of I or 2).$

(2) The SCS dispersion test has been used to identify

* P.  Forsythe, “Experience in Identification and Treatment of Dis-
persive Clays in Mississippi Dams,” Dispersive Clays, Related
Piping, and Erosion in Geotechnical Projects, ASTM Special
Technical Publication No. 623, American Society for Testing and
Materials, May 1977, pp 135-f55.

tt J. L. Sherard et al., ” Pinhole Test for Identifying Dispersive Soils ,”
Journal of the Geotechnical Engineering Division, Vol 102, No.
GT1, Jan 3976, pp 69-85.

Sherard, Dunnigan, and Decker, op. cit.

$ G. G. S. Holmgren, and C. P. Flanagan, “Factors Affecting Spon-
taneous Dispersion of Soil Materials as Evidenced by the Crumb
T e s t , ” Dispersive Clays, Related Piping, and Erosion in Geotech-
nical Projects, ASTM Special Technical Publication No. 623,
American Society for Testing and Materials, May 1977, pp 218-239.
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dispersive clays. Available results indicate for soils with SCS disper-

s ion < 35 percent, dispersive erosion will not be a problem; for soils

with SCS dispersion from 35 to 50 percent, dispersive erosion may or

may not occur; and for soils with SCS dispersion > 50 percent, disper-

sive erosion will be a problem.t,tt,$ The SCS dispersion test has about

85 percent reliance in predicting dispersive performance (about 85 per-

cent of dispersive soils show more than 35 percent SCS dispersion).tt

(3) Sherard et al.,%% have obtained a relationship between

dispersion and soil pore water chemistry based on pinhole erosion

tests and observed dispersion erosion in nature, as shown in Figure 1,

The soil pore water correlation has about 85 percent reliance in pre-

dicting dispersive performance.tt

(4) The pinhole erosion test is the most reliable test for

identifying dispersive soils.t,$$ Figure 2 shows a schematic repre-

sentation of the pinhole erosion test. In conducting the test, distilled

water under a low hydraulic head is caused to flow through a small

diameter hole in the soil specimen. For dispersive soils, the flow

emerging from the soil specimen is cloudy and the hole rapidly en-

larges . For nondispersive soils, the flow is clear and the hole does

not enlarge. The pinhole erosion test was developed for the purpose.
of identifying dispersive soils and is not intended to be a geometri-

cally scaled model of an actual prototype structure. Since the theory

of similitude was not used in the design of the test, quantitative data

t Sherard, Dunnigan, and Decker, op. cit.

tt R. S. Decker and L. P. Dunnigan, “Development and Use of the SCS
Dispersion,Test,” Dispersive Clays, Related Piping, and Erosion
in Geotechnical Engineering Projects, ASTM Special Technical
Publication No. 623, American Society for Testing and Materials,
May 1977, pp 94-109.

$ N. L. Ryker, op. cit.

$$ J. L. Sherard et al., op. cit.
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are not obtained on the quantity of flow through the pinhole, amount of

soil erosion, or rate of soil erosion. Two limitations of the pinhole

erosion test for identifying dispersive soils have been observed. Un-

distrubed soil samples of high sensitivity (ratio of the peak undrained

strength of the soil in a natural state to the peak undrained strength

after it has been remolded without change in water content) may be

classified as dispersive from the pinhole erosion test, while in nature

the soil may be resistant to erosi0n.T Apparently, the natural structure

of the soil is destroyed by punching the pinhole in the undisturbed soil

specimen and a reaction analogous to dispersion is obtained in the pin-

hole erosion test. Soils with high sodium (> 80 percent ) and low total

dissolved solids (< 0.4 meq/!) in the soil pore water may show nondis-

persive in the pinhole erosion test, while the soil may exhibit dispersive

performance in the field.tt This may occur because a decrease in the

concentration gradient between the soil pore water and eroding fluid

(distilled water 2 0.0 meq/! for pinhole erosion test) results in a de-

crease in the erosion rate for soils.* However, available data from case

histories indicate very few soils with total dissolved solids ci.0 meq/!

for which dispersive performance has been observed in the field.**

2. Field Tests Used to Identify Dispersive Clays. Four field

tests that have been used to identify dispersive clays are the Crumb

test (also used as a laboratory test), the ultraviolet light, the modified

0. Dascal, G. Pouliot, and J. Hurtubise, “Erodibility Tests on a
Sensitive, Cemented Marine Clay (Champlain Clay),” Dispersive
Clays, Related Piping, and Erosion in Geotechnical Projects, ASTM
Special Technical Publication No. 623, American Society for Testing
and Materials, May i977, pp 74-93.

Forsythe, op. cit.

A. Sargunam, “Influence of Mineralogy, Pore Fluid Composition and
Structure on the Erosion of Cohesive Soils,” Ph.D. Dissertation,
June 1973, University of California, Davis, Calif.

Sherard, Dunnigan, and Decker, op. cit.
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hydrometer or Dilution-Turbidity test, and determination of soil pore

water chemistry by sodium electrode and chemical reagents or Wheat-

stone bridge.

(1) The Crumb test, which may be used in the laboratory or

field, has been described previously.

(2) The ultraviolet light has been used to indicate the pres-

ence of sodium in the soil.* Uranyl acid is mixed with the soil and the

intensity and amount of fluorescence under ultraviolet light is observed

The ultraviolet light has shown about 40 percent reliance in predicting

dispersive performance of soils in Mississippi.

(3) The modified hydrometer or Dilution-Turbidity test has

been used to identify dispersive clays.t,tt Prior to using the modified

hydrometer test to identify dispersive clays in a particular area, the

test results must be correlated with laboratory tests to establish a

range of values. For example, test data from the Bluff Hills region of

Mississippi indicate for a turbidity ratio < 4, dispersive erosion will

be a problem; for a turbidity ratio 4-9, dispersive erosion may or may

not occur; and for a turbidity ratio > 9, dispersive erosion will not be

a problem.*

(4) Two methods have been developed for determination of

soil pore water chemistry in the field to use with the correlation shown

in Figure 1 and to identify dispersive c1ays.t The first method in-

volves a sodium electrode and chemical reagents to determine the

percent sodium and total dissolved cations (calcium, magnesium, and

* Forsythe, op. cit.

77 Ryker, op. cit.

$ C. P. Flanagan and G. G. S. Holmgren, “Field Methods for Deter-
mination of Soluble Salts and -Percent Sodium From Extract for
Identifying Dispersive Clay Soils,” Dispersive Clays, Related
Piping, and Erosion on Geotechnical Projects, ASTM Special
Technical Publication No. -623, American Society for Testing and
Materials,  May 1977, pp 321-134.
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sodium). This method does not determine potassium, which exists in

small quantities (5 1 .O meq/ 1) in most soils. The second method uses

a Wheatstone bridge to determine the percent sodium and total dis-

solved cations (calcium, magnesium, sodium, and potassium).

d. Recommended Procedure for Identification of Dispersive-
Soils  with the fraction f iner than 0 .005 mm 5 12 p e r c e n t  a n dClays.

with a plasticity index C 4 generally do not contain sufficient colloids-
to support dispersive erosion. The pinhole erosion test is the recom-

mended laboratory test for identifying dispersive clays. A Crumb test

(procedure given in Plate XIII-I) should be run on each soil tested in

the pinhole erosion apparatus. There is no generally reliable field

test for identifying dispersive clays.

(1) To identify dispersive clays for earth structures not yet

constructed, pinhole erosion tests will be conducted on compacted

soil samples taken from proposed borrow areas.

(2) To identify dispersive clays in existing earth structures

or natural soil deposits, pinhole erosion tests will be conducted on

undisturbed soil samples.

3. WES PINHOLE EROSION APPARATUS. Detailed drawings for the

U. S. Army Engineer Waterways Experiment Station (WES) pinhole

erosion apparatus are given in Plates XIII-2 to XIII-4. The apparatus,

shown schematically in Figure 2, is a simplified version of a laboratory

erosion test apparatus constructed previously at WES.t The apparatus

is designed to accommodate three,different size specimens: (a) c o m -

pacted specimens 4.312 in. in diameter by 2.846 in. high (Harvard

miniature compaction mold), (b) compacted specimens 4.00 in. in diam-

eter by 4.59 in. high (standard compaction mold), and (c) undisturbed

t E.  B.  Perry, “Piping in Earth Dams Constructed of Dispersive
Clay; Literature Review and Design of Laboratory Tests,” Techni-
cal Report S-75-i 5, fiov i975, U. S. Army Engineer Waterways
Experiment Station, CE, Vicksburg, Miss.
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specimens encased in Shelby-tube 3.i25 in. in outside diameter by 4.60

in. high. Accessory equipment needed includes: (a) de-aired distilled

water; (b) graduated cylinders of iO-, 25-, 50-, iOO-, and 250-mI capac-

ity; (c) stopwatch reading to 0.i set; (d) centigrade thermometer with

range 0 to 5OC and accurate to O.iC; (e) modeling clay,t plus i/8- and

f/4-in. circular hardware cloths cut to fit inside the specimen tube;

(f) pea gravel, i/4- to 3/8-in. size; and (g) i/i6-in.-diameter steel

welding rod.

4. CALIBRATION OF PINHOLE EROSION APPARATUS. a. Concept.

To interpret the results of the pinhole erosion test and to develop a

classification system containing intermediate grades between dispersive

and nondispersive clays, it is necessary to determine the relationship

between quantity of flow and initial hydraulic head as a function of the

size of the pinhole, as shown in Figure 3. This relationship is deter-

mined by substituting aluminum cylinders with varying pinhole diameter

(Plate XIII-4) for the soil specimen and measuring the quantity of flow

for various hydraulic heads. Two calibrations are required: (1) 4.60-

in.-long aluminum cylinders with varying pinhole diameter, and (2) 2.82-

in.-long aluminum cylinders with varying pinhole diameters. These cal-

ibrations should be conducted for each pinhole erosion apparatus used.

b. Assembly of Apparatus. To calibrate the pinhole erosion

apparatus, the temperature of the distilled water is recorded both

before and after the test. The 4.6O-in.-long aluminum cylinder with the

i/i 6-in. -diameter pinhole is pushed into the specimen tube and

positioned longitudinally in the center of the specimen tube as shown

(for a soil specimen) in Plate XIII-2. The i/4-in. hardware cloth is

placed next to the exit end of the aluminum cylinder (away from the

distilled water entrance) and positioned so that the pinhole is centered

in an opening in the hardware cloth. The 1/8-in. hardware cloth is

t Clayola modeling clay, Binney and Smith, Inc., 380 Madison Avenue,
New York, N. Y. iOO1’7.
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Figure 3. Typical calibration curve for pinhole apparatus using
4.6-in.-long specimen

placed next to the 1/4-in.  hardware cloth. Modeling clay is placed

around the perimeter of the hardware cloths to hold them in place. Pea

grave l  (i/4- to 3/8 -in. size) is placed next to the hardware cloths, and

the drain plate (Plate XIII-3) is attached to the esit end of the specimen

tube. The */4-in.  hardware cloth is placed next to the entrance end of

the aluminum cylinder and pusitioned so that the pinhole is centered in

an opening in the hardware cloth. The 1/8-in.  hardware cloth is placed

next to the i/4-in. hardware cloth. Modeling cla!? is placed around the

perimeter of the hardware cloths to hold them in place and to provide

a watertight seal between the beveled edge of the aluminum cylinder

-
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and the inside of the specimen tube. P e a  g r a v e l  (1/4- to 3/8-in. s.izej

is placed next to the hardware cloths and the pressure plate (Plate

XIII-31 is attached to the entrance end of the specimen tube, completing

the assembly of the pinhole erosion test apparatus.

c.  Test Procedure for Calibration. Distilled water from the-
constant head tank is caused to flow through the pinhole in the

aluminum cylinder under a hydraulic head of 1 in. for a period of 2 to

4’min (until the quantity of flow becomes constant). The quantity of

flow is measured continuously with a stop watch (nearest 0.i set) and

graduated cylinders (i0, 25, 50, 100, or 250 ml) and recorded on the

data sheet (Plate XIII-5). The quantity of flow is measured for hydrau-

lic heads of i, 2, 3, 5, 7, 9, ii, 13, and 15 in. This process is then

repeated using the aluminum cylinders with 1/8-, 3/16-, and 1/4-in.-

diameter pinholes. The hydraulic capacity (maximum quantity of

water which will flow through the pinhole erosion apparatus for a

given hydraulic head and pinhole diameter) of the pinhole erosion

apparatus may be reached with the i/4-in.-diameter pinhole at less

than 15 in. of hydraulic head. This completes the calibration for the

4.60-in.-long aluminum cylinders. A similar calibration will then be

conducted using the 2.8i6-in.- long aluminum cylinders with 1/16-,

f/8-, 3/16-, and i/4-in.-diameter p inholes .

g. Presentation of Calibration Results. The results of the

calibration test for the 4.6-in.-long aluminum cylinders are plotted in

a manner similar to that shown in Figure 3. The measured quantities

of flow from the calibration test are used to prepare a classification of

test results for the pinhole erosion test using 4.6-in.-long specimens

(see Fig. 4). The classification shown in Figure 4 is depicted

graphically in Figure 5.

5. PREPARATION OF COMPACTED SPECIMENS FOR PINHOLE

EROSION TESTING. To identify dispersive clays for earth structures

not yet constructed, pinhole erosion tests will be conductfd on

XIII- 11
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Hi = 2 in.

IO min

I

I

I I
DARK FLOW CLOUDYFLOW 1 ~SLIGHTL? CLOUDY FLOW 1 ICLEAR F L O W

,

I

I
Hi = 15 in.

10 min

I

NOTE: INITIAL PINHOLE DIAMETER = Di = l/l6 in.

FINAL PINHOLE DIAMETER = Df

ALLQIJANTITIESOF FLOWWEREOBTAINED FROM
THE CALIBRATION TESTS IN FIG.3

Figure 40 Typical sequence of testing and classification
of test results for pinhole erosion test using 406-in.L

long specimens
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compacted specimens from soil samples taken from proposed borrow

areas. The soil sample shall be maintained at natural water content

prior to testing.t If the soil sample contains gravel-size particles,

they will be removed by pushing the material through the No. 4 sieve

(0.187-in. Opening). The soil specimen tested in the pinhole erosion

apparatus shall be compacted at the same water content and dry

density as those proposed for the earth structure in the field. If the

natural water content is greater than that proposed for construction,

the soil shall be air-dried to the construction water content. If the

natural water content is less than the proposed construction water con-

tent, distilled water shall be added to bring the soil to the construction

water content. The type of compaction (kneading, dynamic, or other)

used in the laboratory to prepare the soil specimens for pinhole

erosion testing shall simulate the field compaction. Where the soil

is to be compacted in the field with a sheepsfoot roller, the soil

specimens for pinhole erosion testing shall be compacted with a

laboratory kneading compaction apparatus (see Appendix X, TRIAXIAL

COMPRESSION TESTS, pp X-14 and X-i5).tt When the soil is to be

compacted in the field with hand-operated tampers, such as in the

vicinity of an outlet conduit, the soil specimens for pinhole erosion

testing shall be compacted with a laboratory dynamic (impact) com-

paction apparatus (see Appendix VI, COMPACTION TESTS, p VI-i3).

Following compaction, the soil specimen for pinhole erosion testing

shall be tested immediately (the soil specimens shall not be allowed

to cure following compaction) in the pinhole erosion apparatus.

6 . PREPARATION OF UNDISTURBED SPECIMENS FOR PINHOLE

t Shzrard, et al. ,  op. cit.

11 S.  D.  Wilson, “Suggested Method of Test for Moisture-Density
Relations of Soils Using Harvard Compaction Apparatus,”
Proceedings for Testing Soils, American Society for Testing and
Materials, 4th Edition, Dee 1944, .pp 460-i62.
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EROSION TESTING. To identify dispersive clays in natural deposits

or existing compacted earth structures, the pinhole erosion test will

be conducted on undisturbed soil samples. The soil sample is not

removed from the Shelby tube. A 4.6-in.-long section is cut from the

Shelby tube using a horizontal band saw, and the soil specimen en-

cased in the Shelby tube is placed in the pinhole erosion apparatus

for testing. If undisturbed block samples are available, a 4.6-in.-long

section of Shelby tube with a sharp cutting edge can be pushed into

the block sample to obtain a soil specimen for pinhole erosion testing.

7 .  PINHOLE EROSION TEST PROCEDURE. a .  General .  The iden--
tifying information for the soil specimen is recorded on the data sheet

(Plate XIII-5 is a suggested form). The temperature of the eroding

fluid (distilled water) is recorded both before and after the test. The

curing time (time lapse between compaction and pinhole erosion test-

ing) is recorded for remolded specimens. Although zero curing time

is specified for the pinhole erosion test, some time will be consumed

in assembling the apparatus, punching the pinhole in the soil speci-

men, etc.

b. Assembly of Apparatus. To assemble the pinhole erosion-
apparatus, the soi1 specimen is positioned longitudinally in the center

of the specimen tube as shown in Plate XIII-2 for a compacted speci-

men 4.00 in. in diameter by 4.60 in. high. The same procedure is

employed when testing an undisturbed soil specimen or a compacted

soil specimen 1.3125 in. in diameter by 2.816 in. high (these soil

specimens encased in adapters (Plate XIII-3) are positioned longitudi-

nally in the center of the specimen tube). The pinhole punch guide

assembly (Plate XIII-4) is attached to the exit end of the specimen tube

(away from the distilled water entrance), and a i/16-in.-diameter steel

welding rod is pushed through the pinhole punch guide until the rod

just touches (marks) the exit end of the soil specimen. The pinhole

punch guide is removed from the exit end of the specimen tube, and
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the 1/4-in.  hardware cloth is placed next to the exit end of the soil

specimen and positioned so that the pinhole mark is centered in an

opening in the hardware cloth. The l/8-in.  hardware cloth is placed

next to the 1/4-in.  hardware cloth, and modeling clay is placed around

the perimeters of the hardware cloths to hold them in place. Pea

gravel  (4/4- to 3/8 -in. size) is placed next to the hardware cloths and

the drain plate (Plate XIII-3) is attached to the exit end of the specimen

tube. The pinhole punch guide assembly is attached to the entrance

end of the specimen tube, and a l/j6-in.-diameter steel welding rod

is used to pu:nch a pinhole longitudinally through the center of the soil

specimen. The pinhole punch guide assembly is removed, and the

1/4-in.  hardware cloth is placed next to the entrance end of the soil

specimen and positioned so that the pinhole is centered in an opening

in the hardware cloth. The 1/8-in.  hardware cloth is placed next to

the 1/4-in.  hardware cloth, and modeling clay is placed around the

perimeter of the hardware cloths to hold them in place and to provide

a watertight seal between the soil specimen and the inside of the

specimen, tube, as shown in Plate XIII- 2. When the soil specimen is

encased in an adapter, modeling clay is useo to provide a watertight

seal between the beveled edge of the adapter (Plate XIII-3) and the in-

side of the specimen tube. Pea gravel (1/4- to 3/8-in.  size) is placed

next to the hardware cloths, and the pressure plate (Plate XIII-3) is

attached to th.e entrance end of the specimen tube completing the

assembly of the pinhole erosion test apparatus.

c.  Test Procedure.- The 1/4-in.  pipe plug, located on top of the

specimen tube next to the manometer (Plate XIII-2) is removed, and

the entrance end of the specimen tube containing the pea gravel is

filled with distilled water. The i/4-in. pipe plug is placed back into

position, and distilled water from the constant head tank is caused to

flow through the pinhole in the soil specimen under a hydraulic head

of 2 in. for 10 min (if no flow occurs under the 2-in. hydraulic head,
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remove the pressure plate, pea gravel, and hardware cloths, attach

the pinhole punch guide assembly to the entrance end of the specimen

tube, and repunch the pinhole in the soil specimen). The quantity of

flow is measured continuously with a stopwatch (nearest 0.1 see) and

graduated cylinders (10, 25, or 50 ml) and recorded on the data sheet

(Plate XIII- 5). The color of the water in the flask (clear, cloudy, or

dark) is observed and recorded on the data sheet. At the end of the

$O-min flow under the 2-in. hydraulic head, the quantity of flow (ml/set)

is computed. If the quantity of flow under 2-in. hydraulic head in-

creases with time showing a cloudy or dark color and after a IO-min

flow is greater than the measured quantity of flow obtained when the

pinhole erosion apparatus was calibrated using the aluminum cylinder

with the 4/16-in.-diameter pinhole, i.e., Df > Di , the test is concluded.

If the quantity of flow under 2-in. hydraulic head does not increase

with time and remains clear and after a IO-min flow is approximately

equal to or less than the measured quantity of flow obtained when the

pinhole erosion apparatus was calibrated using the aluminum cylinder

with the $/16- in.-diameter pinhole, i.e., Df 5 D , the hydraulic head
i

is raised to 7 in., and the quantity of flow is measured continuously for

10 min. If the quantity of flow under a 7-in. hydraulic head increases

with time showing a cloudy color and after a 30-min flow is greater

than the measured quantity of flow obtained when the pinhole erosion

apparatus was calibrated using the aluminum cylinder with the 1/46-in.-

diameter pinhole, i.e., Df > D ,  the test is concluded. If the quantity
i

of flow under 7-in. hydraulic head does not increase with time and

remains clear and after a IO-min flow is approximately equal to or

less than the measured quantity of flow obtained when the pinhole

erosion apparatus was calibrated using the aluminum cylinder with

the i/j 6- in. -diameter pinhole, i.e., Df 5 Di , the hydraulic head is

raised to 15 in., and the quantity of flow is measured continuously for

40 min; then the test is concluded.
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8. PRESENTATION AND ANALYSIS OF PINHOLE EROSION TEST

R E S U L T S .  2. Presentation of Test Results. Plates XIII-6 to XIII-9

present the test results from the pinhole erosion test. These plates

are obtained from the calibration of the pinhole erosion apparatus

(see Fig. 3). Typical test results for a dispersive clay and a nondis-

persive clay are also shown in these plates.

b. Analysis of Test Results.- The primary differentiation

between dispersive and nondispersive clays is given by the pinhole

erosion test results under a hydraulic head of 2 in.? For dispersive

clays, the quantity of flow under a hydraulic head of 2 in. continuously

increases and may reach a maximum value that is limited by the

hydraulic capacity of the pinhole erosion apparatus, in less than i0

min. For nondispersive clays, under a hydraulic head of 2 in. the

flow will be clear or slightly cloudy. As shown in Figure 4, the pin-

h o l e  e r o s i o n  t e s t  r e s u l t s  a r e  c l a s s i f i e d  a s  Di , D2 , ND4 , ND3 ,

ND2 , o r  ND1 .f Dis persive clays are classified as D
1

or D
2 ’

intermediate clays as ND4
o r  N D

3 ’
and nondispersive clays as

ND2
o r  N D

1 -
9. POSSIBLE ERRORS WITH PINHOLE EROSION TEST. As discussed

previously, undisturbed soil specimens of high sensitivity (ratio of the

peak undrained strength of the soil in a natural state to the peak un-

drained strength of the soil after it has been remolded without change

in water content), may be classified as dispersive from the pinhole

erosion test, while in nature the soil may be resistant to erosion.tt

Soils with high sodium (> 80 percent) and low total dissolved solids

(< 0.4 meq/1) in the soil pore water may show nondispersive in the

pinhole erosion test while the soil may exhibit dispersive performance

t Sherard et al., op. cit.

tt Dascal, Pouliot, and Hurtubise, op. cit.
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in the field.? However, available data from case histories indicate

very few soils with total dissolved solids < 1.0 meq/1 for which dis-

persive performance has been observed in the fie1d.t-t

t Forsythe, op. cit.

Tt Sherard, Dunnigan, and Decker, op. cit.
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Crumb Test

I. The Crumb test is run using distilled demineralized water. Small

(5-10 g) crumbs of soil at natural water content are carefully placed

on the bottom of a iOO-ml clear glass beaker filled with distilled

demineralized water. The behavior of the soil crumb is observed and

readings are taken after 10 and 30 min.

2. Dispersion is detected by the formation of a colloidal cloud, which

appears as a fine misty halo around the soil crumb. The Crumb test

is rated for reaction or colloidal cloud formation as follows:

4 = no sign of cloudy water caused by colloidal suspension.

2 = bare hint of colloidal cloud formation at surface or soil crumb.

3 = easily recognized colloidal cloud covering one fourth to one

half of the bottom of the glass container.

4 = strong reaction with colloidal cloud covering most of the

bottom of the glass container.

3. Since the Crumb test involves a small quantity of soil, several

tests should be run on each soil sample before making an evaluation.

The Crumb test may be used as an indicator of field performance of

dispersive soils using the following evaluation of soil crumb reaction:

No dispersion problem = 1

Possible dispersion problem = 2

Definite dispersion problem = 3 or 4

4. The Crumb test is a useful indicator only in one direction. If the

Crumb test indicates dispersion (Crumb reading 3 or 4), the soil is

probably dispersive; however, many dispersive soils, particularly

kaolinitic soils, do not react to the Crumb test (i.e., give Crumb

reading of 1 or 2).

-

PLATE XIII-1
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