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Preface

Estimates of bank stability from the standpoint of flow (liquefaction)
failure at a number of sites along the Mississippi River were included in
Summr~ry Report of Soils Studies, Potaniolo~ rRe port 1~~?, dated October 1952 ,

and it was suggested that boring data acquired in future routine investiga-

tions be examined and used to estimate bank stability by a proposed empirical

method. It was further suggested that these studies be conducted by a central
office to permit ref inement of criteria and to establish the validity of the
proposed empirical method. In a letter dated 18 February 1953 to the Director,

U. S. Army Engineer Waterways Experiment Station (wEs), subject “Proposed
Potanio1o~~r Study — Soils,” the President, Mississippi River Commission (MRC),

indorsed the proposed program for verification of the empirical method and

indicated that the U. S. Army Engineer Division, Lower Mississippi Valley

(LMVD ), would be instructed to forward the necessary data to WES.

This report Is the eighteenth in the series of verif ication studies

~~t is the first published as part of the WES Miscellaneous Paper series.

The previous seventeen report s were published as “Potamology Investigation

Reports.” This change in reports was directed by LMVD letter LMVED—P,

dated 10 November 1976, subject : “Verification of Empirical Method of

Determining Riverbank Stability Reports and. Investigation of Liquefaction
and Prevention of Flow Slides.” This study was authorized by LWJ’D letter

LMVED—G, dated 19 June 1913, subject “TiJES Investigational Work Program,

FY ~4 and FY 75 (RCS ENGCW—E-1O) Status of Soils and Pavements Laboratory
Projects for MRC and LMVD for FY 73 and Proposed FY 74 ,” and letter

LMVED—F, dated 31 July 1973, subject same as above.

The studies and analyses reported herein were made by Mr. Albert R.

f Gann of the Soil Mechanics Division ( SMD ) under the direction of Messrs.

Clifford L. McAnear and Gerald B. Mitchell. The studies were made under

the general direction of Messrs. James P. Sale, Richard G. Ahlvin, and

Stanley J. Johnson, Soils and Pavements Laboratory, WES. This report p

was prepared by Mr. Gann. The SMD is now part of the recently organized

Geotechnical Labor~~ory of which Mr. Sale is Chief. a
COL John L. Cannon, CE, was Director of WES during the preparation

and publication of this report. Mr. F. B. Brown was Technical Director.
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Conversion Factors, U. S. Customary to Metric (SI)
Units of Measurement

U. S. customary units of measurement used in this report can be con-

verted to metric (SI) units as follows:

Multiply By To obtain
feet 0.3048 metres

miles (U. S. statute) 1.6093144 kilometres

t~
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VERIFICATION OF EMPIRICAL METHOD FOR DETERMINING

RIVERBANK STABILITY, REPORT 12—23 — 1972 AND 1973 DATA

Purpose and Scope of Investigation

1. The study reported herein is part of a continuing investigation

to determine the validity of an empirical method for predicting the

susceptibility of banks of the Lower Mississippi River and banks of

alluvial rivers in the Lower Mississippi River basin to flow slides

(liquefaction—type failures). In this report, soils data obtained during
1972 and 1973 from routine borings along the banks of the Mississippi

River are evaluated. Predictions are made of the susceptibility to flow

slides of the banks at the boring locations. This report also includes

a summary of failures that occurred in 1972 and 1973 at sites previously

studied for which stability predict ions were made in earlier reports of

this series.

2. Boring data from 31 sites along the Lower Mississippi River

between 901 and 33 MAHP* are evaluated in this report. The sites are

listed below under the U. S. Army Engineer District in which they are

located :

Memphis District
Winchester Towhead , Mo. Obion-Tamm, Tenn.

Merriweather.-Cherokee , Tenn. Kate Aubrey, Term.

Above Lee Towhead, Tenn. Sunrise Towhead , Tenn.

Robinson Bayou, Mo. Island 63 Bar, Miss.

Vicksbur g District

Smith Point, Miss. Grand Gulf, Miss.

Eutaw—Mounds, Miss. Carthage Point, Miss ,

Bell Island, La.

* Miles above Head of Passes (1962 mileage). A table of factors for
converting U. S. customary units of measurement to metric (SI) units
is presented on page 3.

4 
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New Orleans District

Waterford , La. Black Hawk, La.

New Orleans Harbor Point Breeze , La.
Meraux , La. Little Gypsey Setback, La.

~~ Story, La. Good Hope, La.

Twelve Mile Point, La. Destrehan, La.

Poydras , La. Luling, La.

English Turn, La. New Orleans Harbor, La.

Oak Point , La. Algiers, La.

Belair, La. Sixty Mile Point, La.

3. This study is a test of empirical criteria for stability of

banks with regard to flow failure rather than a complete bank stability

analysis; consequently , factors other than those on which the criteria

are based have purposely been excluded. Also, it is emphasized that

the data used in compiling this report were obtained by the Memphis,

Vicksburg, and New Orleans Districts in routine investigations of soil

conditions at proposed revetment sites or at sites where revetment s are
being extended; no special explorations, such as deep undisturbed sample

- 

- 

borings or cone penetration soundings, were made for this study.

4. Prior to 1960, the methods used by the Memphis and Vicksburg

Districts to obtain samples from below the groundwater table were not

the same. The Vicksburg District used a bailer sampler, and the Memphis

District used a thin—walled, fixed—piston—type sampler. The samples

obtained with the piston—type sampler are generally considered to be

more representative and to provide a more accurate grain—size distribu—

tion than those obtained with the bailer sampler. Nevertheless , it was

assumed in previous analyses that the bailer samplers obtained samples

that were representative of the natural grain-size distribution , even

though some loss of fines could be expected in this type of sampling.

This may have affected the determination of the limits of various zones
as described in reports concerned with data obtained prior to 1960. In

1960, the Vicksburg District began using the piston—type sampler, and

5
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stability predictions presented in this report for new sites in the
Memphis , Vicksburg , and New Orleans Districts are based on data for

— samples obtained with the piston—type sampler .

Empirical Criteria for Determining Riverbank Stability

5. The following discussion, based on data accumulated as a part

of the potamology investigations and related studies of caving banks,

is concerned with the soil conditions involved in the criteria for de-

termining riverbank stability.

Soil conditions associ-
ated with flow failures

6. Several basic soil conditions have been found to be associ—

F ated with flow slides; they are described in Potamology Reports 9—1 and

12—2 and other reports, and are summarized in Potainology Report 12—3,

the first of this series of verification reports (see list of Potamology

Reports inside front cover). A brief description of these soil condi-

tions is repeated here for the sake of convenience.

a. Flow failures occur in ancient point bar deposits.

b. Point bar deposits usually contain three basic soil types :
a somewhat cohesive topstratum called “overburden soils”;
underlying fine sands called the “upper sand series”; and
in turn, underlying coarse sands and gravels called the
“lower sand series.”

c. Flow failures have never been known to extend into the
lower sand series.

d. The stability of a given slope is dependent upon the
relative thicknesses of (i) the overburden , and (2) a zone
of fine sand (designated zone A) in the upper sand series.

7. For data analyzed in this report, the upper sand series has

been subdivided into two zones, A and B , on the basis of var iations in

grain size. Penetration resistance, as determined by the rotary cone

penetrometer , or natural density from undisturbed samples may also be
used to delineate zone A sand (see Potainology Report 18—i). Where

failures have occurred, the boundary between zones A and B has been found

6 
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to correspond approximately to the depth of failure (see Potamology Reports

12—2 and 12—5). Predictions of susceptibility to flow failure made through

1958 were based on gradation criteria developed in October 1952 as described

in Report 12—2. However, a performance evaluation made during 1958 indicated

that the gradation classification criteria for overburden soils, zone A sand ,
and zone B sand should be modified . This evaluation, described in detail in

Potaniology Report 12—8, showed that , based on the modified criteria, all flow

failure locations studied would have been predicted to be unstable except

three locations whex e the borings did not penetrate the full depth of
zone A sand and which, therefore , did not meet the requiremnts for the

verification study. The modified classification criteria for overburden

soils, zone A sand, zone B sand, and lower sands are based on variations
in grain size. These criteria have been adopted for making predictions

at new revetment sites. A comparison of the original and modified criteria

is presented in Table 1.

8. In zoning soil conditions in the riverbank , it should be noted

that zone B sands may contain occasional thin strata of sands as fine

as zone A sands , but zone B contains predominantly coarser and denser

material than zone A. Conversely, the occurrence of strata of medium

or coarse material not exceeding about 5 ft in thickness in a zone of

fine sand greater than 20 ft in thickness is not considered sufficient

reason to classify the zone as other than zone A. In determining the

overburden thickness , the thicknesses of all strata overlying the zone A

sand of governing thickness (i.e. thickness greater than 20 ft) are

included . Thus, the overburden zone may include not only cohesive top—

stratum material, but also relatively thin strata of sands (even zone A

sands when separated from underlying zone A sands by more than 5 ft of

other soils).

Thickness of zone A sand com-
pared with thickness of overburden

9. It has been found that where flow failures have occurred, the

zone A sands were at least 20 ft thick, and this is established as a

7 
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minimum thickness for any location considered as potentially unstable.

The ratio of the overburden thickness to the zone A sand thickness,

called the R value, has also been found significant. An R value of

0.85 or less and a zone A sand thickness of 20 ft or more indicate an

unstable condition. An R value greater than 0.85 or a zone A sand

• thic.~.ness less than 20 ft indicates a stable condition with regard to

flow failure. The critical thickness ratio (R = 0.85) is based on ap-

plication of the modified criteria developed from data for locations

where flow failure have occurred.

Variability of soil conditions

10. Previous investigations have shown that the thickness of zone

A sand may vary considerably in borings spaced as close as 250 ft from

each other. Because of the wide spacing of borings at the sites studied ,

usually 1000 ft or more, it is reasonable to assume that appreciable

changes in soil conditions may occur between borings . Therefore , pre—

F dictions are made for individual boring locations rather than for an

entire revetment reach.

Predictions at New Sites, Memphis and Vicksburg Districts

Method of analysis

11. The data furnished the U. S. Army Engineer Waterways Experi-

ment Station (WES) during 1972 and 1973 by the Memphis and Vicksburg

Districts for use in this study consisted of boring logs, results of

mechanical analysis of soil samples, and hydrographic survey maps of

sites showing boring locations. Table 2 is a summary of the site and

map identification data.

12. The percentages of material passing the Nos. 40, 60, and 200

sieves were obtained directly from sieve analysis data sheets furnished

by the two Districts. Using the modified criteria (Table 1), each soil

sample was classif ied as overburden , upper sand (zone A or B), or lower

sand series material.

~ 
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13. The various series and zones were then delineated as a soil

profile for each site. Thicknesses of overburden and zone A sand were

determined for individual borings , and the corresponding B values

were computed . In some cases, borings did not penetrate the fufl. thick-

ness of zone A sand. In these cases, a prediction of susceptibility to

flow failure could be made only when a sufficient thickness of zone A

sand was penetrated to indicate instability (i.e. when the R value ob—

overburden thicknesstam ed in the computation R = was 0.85 or less).
zone A thickness

No prediction could be made when the incompletely penetrated thickness

of zone A sand was less than that required to produce an R value of
0.85 or less.

Predictions*

114. Table 3 summarizes soil conditions at sites in the Memphis

-
• and Vicksburg Districts for which data were supplied in 1972 and 1973

and evaluates individual boring locations with respect to susceptibility

to flow failure. Zone A sand thicknesses are plotted versus B values

in Plates 1—4 for all sites in both the Vick.burg and Memphis Districts.

As can be seen in Table 3 and Plates 1—4, the majority of the boring

locations at revetment sites Nos. 316, 326, and 329 in the Memphis
District and No. 330 in the Vicksburg District are classified as stable

with respect to flow failure; the majority of the borings at sites Nos.

170, 319, and 328 in the Memphis District and Nos. 185, 193 and 321 in

the Vicksburg District are classified as susceptible to flow failure.

Predictions at New Sites, New Orleans District

Method of analysis

15. The 1972 and 1973 data furnished WES by the New Orleans District

consisted of boring logs, mechanical analyses of soil samples, arid a set

* These evaluations were previously furnished the Memphis and Vicksburg
Districts.

9 
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of small—scale bydrographic survey maps* showing the boring locations at
18 new revetment sites. Sounding ranges are plotted on the 1:20,000—scale

hydrographic maps furnished by the New Orleans District. Revetment borings

were generally made on the top of the bank at one of these sounding ranges
and are designated with the range number. The hydrographic range numbers

correspond to the approximate mileage above Head of Passes. Table 4

presents the boring locations and the soil conditions at the 18 sites for

which data were furnished in 1972 and 1973.

16. With the inclusion of the boring data from the New Orleans

District , a problem associated with the modified empirical criteria for

F predicting stability with regard to flow failure has become apparent.

It is often the case that the borings made by the New Orleans District

for revetment work extend to or slightly below thaiweg elevations but

st ill do not completely penetrate or extend far enough into the underlying

zone A sand to permit a prediction in accordance with the current criteria.

A criterion limiting the depth considered in making predictions is used

herein for borings in the New Orleans District.

• 17. It is considered logical to assume that the mass of soil

which might be involved in a flow—type failure would be that lying be—

• tween the ground surface and the elevation of the thalweg opposite the

boring location. Thus, the concept of a limiting depth D
L 

arises.

For the purpose of making predictions of susceptibility to flow failure

in the New Orleans District , the limiting depth D
L is considered to be

• the difference between ground surface elevation of the boring and the

1962 thalweg elevation (1962 hydrographic survey) at the boring location ,

plus an additional 50 ft to allow for any deepening of the thalweg which
may have occurred since 1962. The application of the limiting depth

concept is described in Figure 1.

* U. S. Army Engineer District , New Orleans, “Mississippi River Hydro—
graphic Survey 1961—63, Black Hawk , La., to Head of Passes , La.,”
Feb 1965, New Orleans, La., and U. S. Army Engineer District, Vicks—
burg, “Mississippi River Hydrographic Survey 1962—64, Mouth of White
River , Ark., to Black Hawk, La.,” Sep 19614, Vicksburg, Miss.

10 
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B A GROUND EL AT BORING 
______

DL

1962 EL THALWEG

OTHER THAN
ZONE A SANDS

50’

_ _ _ _ _  

F’BORING A~ ZON E A NOT FULLY PENETRATED
BORING B: ZONE A FULLY PENETRATED

THE LIMITING DEPTH . 0L ~~ 
+ 50 FT) . REPRESENTS THE MAXIMUM COMBINED THICKNESS

OF OVERBURDEN AND Z ONE A SANDS (0 + A ) THAT CAN BE USED IN THE EVALUATION OF
STABILITY AGAINST FLOW SL IDES. THUS . THE THICKNESS OF ZONE A SANDS IS LIMITED TO

A M A X I M U M  V A L U E  OF (D L - 0).

0/A ZONE A THICKNESS PREDICTION

= 0 + A <0.85 �20 FT UNSTABLE
>0.85 STABLE

°L. > 0 + A 10.85 �20 FT UNSTABLE
<0.85 <20 FT AND FtJ LLY STABLE

PENETRATE D
<0.85 <20 FT AND NOT NO PREDICTION OR STABLE ’

PENETRAT ED
>0.85 FULLY PENETRATED STABLE

NOT PENETRATED NO PREDICTION OR STABLE’

• STABLE IF VALUE OF A IS SUCH THAT IT IS NOT POSSIBLE FOR A TO BE �20 FT AND
FOR 0/A TO BE <0.85.

Figure 1. Predictiori~ criteria using the limiting depth concept 

~~~~~-~~~~~~~~~~~~~~~~~~ • • - • - - -



Predictions

18. The use of the limiting depth concept primarily’ results in

changing a “no prediction” condition to a “stable prediction” condition
where the zone A sand has not been completely penetrated but the soil

mass above the thaiweg consists largely of overburden material. Most

of the boring locations in the New Orleans District that would other-

wise be classified as unpredictable are predicted to be stable when the

limiting depth concept is used . This is in keeping with the past his—

tory of relative stability of the riverbank in the New Orleans District.

Table 5 summarizes the predict ions resulting from the limiting depth
• concept for the 1972 and 1973 revetment borings made in the New Orleans

District (see Table 14 for detailed data).

Failures at Sites Previously Analyzed

Method of analysis

• 19. The Memphis and Vicksburg Districts furnish WES yearly re-

ports of any bank or revetment failures at sites that have been ana-

- • lyzed and for which performance predictions have been made in reports

of this series beginning in 1954.

20. In the evaluation of revetment performance, it has been found
that flow failures and other types of bank failure occur more frequently

• during or after high river stages than after low stages. The estimated

ranges of maximum river stage at the revetment sites previously studied

on the Mississippi River in the Memphis and Vicksbur€ Districts for the

period 1954—1967 and in the Memphis, Vicksburg , and New Orleans Districts

for the years 1968—1973 are tabulated below. Also shown are the total

number of revetted boring locations analyzed and the number of reported
failures that have been classified either as flow failure or shear

failures ( including tho se more than 500 ft from boring locations).

21. Based on the 1972 and 1973 river inspection and performance

surveys, data on 81 failures that could be classified as either shear

12



or flow failures (51 within 500 ft of boring locations) at 1414 revetment

sites were reported .

Maximum River Cumulative Num- Number of Failures
Stage, ft* ber of Revetted Flow Shear

Year From To Boring Locations Failures Failures
1955 —10 —20 56 0 0

1955 +5 —10 158 9 3
1956 0 —14 270 10 3

1957 +2 —5 375 12 35

1958 0 —9 14o8 13 32

1959 —4 —114 14147 5 11

1960 +3 —11 477 6 8
1961 +10 —2 532 10 11

1962 +7 —7 591 9 33
1963 +8 —9 6148 6 12

1965 ÷5 —11 749 4 14

1965 +3 —10 783 11 12

1966 +~ —14 8i6 5~~
1967 +14 —15 885 7 19

1968 +3 —9 902 28 16

1969 +4 —6 939 25 17

1970 +5 —4 966 16 10

1971 +5 —T 1018 20 11

1972 +5 —10 1071 15 17

1973 +12 +1~ 1143 25 24

* Referenced to bank—full conditions (Lower Mississippi
Valley River reach).

** Failures could not be classified at two sites and are
not included in this total . See paragraphs 43 and 48
of Report 12—19.

22. Survey maps and cross sections of the failure areas that were

forwarded to WES have been studied to determine whether the failures
were flow slides or shear—type failures. The following criteria are

used to identity flow failures :

a. The failure surface , in plan , tends to be bowl— or neck—
shaped with a narrow throat at the outlet of the failure.

13
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b. The failure surfaces usually encompass the top of bank.

c. The major portion of the failed material is not deposited
at the toe of the failure area but is carried away by the
river.

d. After—failure slopes are relatively flat.

The first three of the criteria above are considered to be the most im-

portant; where a flow failure is stated to have occurred in subsequent

descriptions of individual failures, these criteria have been met unless
otherwise stated. The last criterion , although significant , is difficult

to verify because of the possibility of after—failure scour and cannot

generally be used in establishing the occurrence of a flow failure. It

should be noted that, in general, survey maps of failure areas are made
F from annual surveys conducted during the summer at low river stages

probably several months after the failures occur. Consequently, it may

reasonably be assumed that river currents may modify the contours of most
of the failure areas by the time the surveys are made; for this reason

it is difficult in some cases to establish whether failures are of the

liquefaction or the shear type.

Predictions and
observed performance

23. Flow—failure pr$ictions and observed performance through

1973 for all sites for which predictions were made in the previous 17

reports and in this report for the 1973 data are summarized in Table 6.
The estimated maximum river stages with reference to bank—full condi-

tions at each of the sites studied from 19514_1973 are also shown in

Table 6. Failures reported in the years 1955—1971 were discussed in

Reports 12—5, 12—6 through 12—114, and 12—17 thorugh 12—22. Discussions

of failures observed in 1972 and 197 3 are presented below. Where shear

failures occurred at locations predicted to be either stable or unstable

114
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with respect to flow slides , the criteria are considered to have been

neither verified nor contradicted.*
25. Failures observed in 1972 and 1973 which occurred within

500 ft of borings for which predictions have previously been made are
presented in Tables 7 and 8, respectively. The key to the dimensions

of the shear and flow failures (given in Columns 114—17 of Tables 7
and 8) is shown in Figure 2. Those failures observed in 1972 and 1973

which could not be classified as either a flow or shear failure, or
which occurred more than 500 ft from boring locations, are described in
Appendix A for record purposes only.

Summary of New Site Predictions and 1972 and 1973
Performance at Sites Previously Studied

New site predictions
25. Predictions with regard to flow failure were made using the

modified criteria for 59 new boring locations at 13 sites in the Mem-

phis and Vicksburg Districts. Based on the modified criteria, 27 loca-

tions are predicted to be unstable and 25 are predicted to be stable

with regard to flow failure. No prediction was possible for 8 loca-
tions because thicknesses of zone A sand were not determined.

* The original classification criteria were modified in 1959 as indicated
in Table 1. Previously reported data were reevaluated and tabulated in

• Report 12—10 to show predictions based on the modified criteria. The
summary tabulation was expanded in Report 12—11 to indicate those loca-
tions for which no prediction could be made because the full thickness
of zone A sand was not penetrated in the boring, and the thickness that
was penetrated was insufficient for prediction purposes. Report 12—11
and later reports list only those failures that occurred within 500 ft
of a boring location. Table 14 was revised in Report 12—19 to group all
information on a particular site together under the heading of the site
name. The site locations are listed in order of MAI{P from upstream to
downstream. The maximum river stage shown in the table is the maximum
stage preceding the observed performance of the riverbank.

15 
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26. Predictions as to stability with regard to flow failure were

made using an alternate method of applying the modified criteria for

53 new boring locations at 18 sites in the New Orleans District. ~ased
on the limiting depth concept , 9 locations are predicted to be suscep-
tible to flow failure and 38 are predicted to be stable . No prediction

was possible for 6 locations.
Performance during 1972 and
1973 at sites previously studied

27. During the summer and fall of 1972 and 1973, 51 bank failures

were reported along the Mississippi River near (within 500 ft of) 414 bor-

ing locations at 23 sites for which stability predictions had been made.

~wenty—seven flow failures occurred near 214 boring locations predicted

to be unstable with regard to flow failure. Three flow failures occurred

near 3 boring locations predicted to be stable with regard to flow

failure. Nine shear failures occurred near 7 boring locations predicted

to be unstable with regard to flow failure; 9 shear failures occurred
near 9 boring locations predicted to be stable. Thirteen flow failures

and 17 shear failures were reported in areas where no borings were located

within 500 ft. Five shear failures occurred near 14 boring locations for

which no prediction had been made because of insufficient data on the depth

of zone A sand. In addition, 19 revetrnent failures were thought to be the

d~irect result of severe local scour,

Evaluation of Performance Predictions l9514_l973

28. Since 1954, data have been studied from 760 borings (of which

5141 were at locations later revetted) made at 78 proposed revetment

sites along the Mississippi River in the Memphis District and from

868 borings (of which 536 were at locations later revetted) made at

78 proposed revetment sites in the Vicksburg District. Starting in 1968,

data from the New Orleans District were studied from 1422 borings made at 
- •

103 proposed revetment sites along the Mississippi River. The suscepti—

bility with regard to flow failure of all boring locations for which

there were sufficient data has been evaluated using the modified cri-

teria in the Memphis and Vicksburg Districts and an alternative method

17
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of applying the modified criteria in the New Orleans District . Pre-

dicted performance , together with actual performance records , is given

in Table 6. The only failures considered in this table are those that

occurred within 500 ft of boring locations for which predictions have

been made . To compare the actual performance with predicted performance ,

a summary of performance at those boring lcoations where revetments

have been placed is given in the following tabulation:

Boring Locations
Performance

Prediction with Flow Shear No
Respect to Flow Failure Number Failures Failures Failures

Memphis District
Unstable 1140 16 13 ill

Stable 339 3 140 296

No prediction possible 62 ....j.. A.
Subtotal 5141 21 59 461

Vicksburg District

Unstable 2414 125 25 914

Stable 239 21 74 144

No prediction possible 53 35

Subtotal 536 1514 109 273

New Orleans District

Unstable ( Data received not adequat e for
determining which failures were at

Stable re’v~etted locations and co~
itour maps

No prediction were not adequate to establish type of failure)

Memphis and Vicksburg Districts

Unstable 384 1141 38 205

Stable 578 24 114 14140

No prediction possible ~~~ 
10 i6 89

Total 1077 175 168 734

18
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29. Significant facts apparent from data shown in the preceding

tabluat ion are discussed below :
• a. In the Memphis District , 15 percent of the revetted bor-

ing locations have experienced failures of either the
flow or shear type, while in the Vicksburg District ,
49 percent of the revetted boring locations have experi-
enced failures.

b. Eighty-eight percent of the flow failures have occurred
in the Vicksburg District.

c. Approximately 146 percent of the revetted locations in the
Vicksburg District are predicted to be potentially un-
stable , while in the Memphis District about 26 percent of
the revetted locations are predicted to be unstable.

30. Table 9 summarizes soil conditions at the 18 locations where

flow failures occurred in violation of the empirical criteria. It is

considered significant that with only 18 exceptions , all flow failures

have occurred either near locations predicted to be potentially unstable

or where the full depth of zone A sand was not determined . However,

since only 37 percent of the locations in the Vicksburg and Memphis Dis-

tricts predicted to be susceptible to flow failures have actually ex-

perienced such failures over the 19—yr period of study, it is apparent

the the modified criteria define only a part (i.e., thicknesses of over—

burden and zone A sand) of the conditions indicative of the probability

of flow failure. This empirical method does not include consideration

of the effect of density of the zone A sand or of geological and ground-
water conditions in predicting susceptibility to flow failure. In ad—

dition, the empirical method ignores the effect of river attack. It is

entirely possible that many of the unstable locations have not yet ex-

perienced flow failures simply because they have not been subjected to

the degree of river assault required to trigger flow failure.

Conclusions

31. Since flow failures have occurred at those locations that

have been predicted to be unstable, the modified classification criteria

19 
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are considered reliable in predicting susceptibility to flow failure.
However, many locations predicted to be potentially unstable have not
yet experienced flow failure; this may be because the density of the

zone A sand is such as to prevent flow failure, the severity of river
attack has not been suffic ient to init iate a flow failure , or the in—
‘iuence of other possible factors that could prevent such failures has

not been taken into account.

20 
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Table 2

S~~~ar1 of l i t e  .nd Map Idemtifjcstjo, Data. Memphi, aoi Vi,k.b,_rg Dl.trict.

Boring Miles Above Sheet
Revetment Site Locatiot, No. Head of Passes a General Title — I*te No. File No.

Mappli. District (1912)

Winchester Towhe ad . Mo. 1—0 .72 901.5 to 899.3 Miss. River Bank Protection . General July 1951 2 of 2 60/218
thru Map. Inland No. 9 • Geological revi sed

10—0—12 Investigation

Morriw esther —Chero kee . 2—72 874.1 to 873.9 Miss River Channel Improvement . .1.n 1961 1 of 1 Photo No. 39—
Teon. and General Map . Merriwe ather—C herokee . revised 73/821 dated

1—12 Geological Invest Igation Jan 1973 3 Oct 1961.

Above Lee Towh eau , 1—12 860.5 to 859.1 Miss. River Ban), Protection . General July 1957 1 of 1 60/249
leon. tC.ru Map. Lee Tow head . Geological revi aed

4—72 S.vest lgstlon June 1972

Vicksburg District (1972)

Smith Point , Miss, SP—12— 72U 604.7 to 6o1..4 Miss . River — Potmeo1o~ ’ Studies. 29 Feb— 1 of 3 —
thru Detailed Study Reaches . Smith Poi,t — 6 Mar 72

SP.10— 72U Ter re,e . Hydrographic Survey

Eutaw—Mounds , Miss. M—i.— 721J 559.7 to 559.5 Miss. River Channel Improvement Work . 1965 12 of 62 —
and Record Map. Revetments sod Dikes .

M—5— 12 Eutaw—Mow ,ds , Mi... • Revet ment

~~~phia District (1973)

Robinson Bayou, Mo. 11—U—73 850.2 ‘415.. River Bank Protection . Mar 1948 1 of S 60/63
General Map , LIttle Prairie Bend. revised
Geological Investigation Sep 1952

Mar 1913

0bion—Ta~~ . Ten... 24—AU— 73 813.95 to 813. 1. Miss. Rive r Channel Improvement , Apr 1960 1 of 1 60/256
thru General Map . River Styx , revi s ed

21—0—13 Geological Inventig atio n Mar 1912 
—

Kate Aubrey . Tenn . A—U— 73 188.2 to 788.0 MIss. River Bank Protection . General Nov 1965 1 of 1 Photo No. 87—
sod Photo Nap , Keys Poin t—G.laod 30 . revised 73/821 dated

B—U -73 Ccmp~rat ive Bank Linen June 1973 Oct 196i.

Sunrise Towhea d , Ten... 1—73 776.95 Miss . River Bank Protection . General July 1952 1 of 1 60/221
Map. Bend of Island 3I,~ Geological revised
Investigation June 196 5

Is land 63 Bar , Kin.. A—G — 73 639.2 to 637.6 Miss. River Channel Improvement , Sep 1913 1 of 1 77/1015
thru General Map , Island 63 Bar , Miss.

3—0— 73 Befo re Construction Survey

Vick aburg District (1973)

Belle Island, La. B—7—13U 463.2 to 462.1 Mi,,. River — Potamolo~ ’ Studies , Rev. May 1 of 1 ——
thru Detailed Study Reaches , Belle Island, 1973

B—1— 73tJ La. • Revetment Borings Location Map

Grand Gulf . Miss. 1— 4— 73 1.10.8 to 410.2 Mis,. River — Potamolo~ r Studies , —— 1 of 1 ——

t hru Detailed Study Reach es . Grand Gulf .
G—l—1 3 Miss , end 1*. , Revet ment Borings

Location Map

Carthage Point , Miss. C—l—73U 360.9 to 359. 4 Miss. River — Potaaolo~~ Studies . Rev. May 1 of 1 ——
thru Detailed Study Reaches . Carthage 1973

C—9—73 0 Point . Miss. • Revet ment Boring.
Location Map

‘ 1962 mileage . 
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Table 3

S. ary ~f Soil Condition. at 1972 and 1913 Sites. Memphis and Vickaburg Diotr icto

Station Boring Overburden Zone A
Revetme,t Mile. Above or Depth Thickne ss Thic kness N

Site Location No . Head of Pas.e. Date _~~~~~~~_ No, KARP f t ft ft Va~ues” Predictions i

Memphis Diatrict, 1912 Bori ng.

Win . hester 326 901.5 to 899.3 Apr 72 122*90 l—U— 72 901.5 56 56 0 — S
Towhead, Mo. 132+50 2-0-72 991.3 ‘i6 8 9 —— S

141+65 3-0— 72 901.1 ‘4 13 6 —— 8
= 152*00 4— 0—72 900.9 53 8 21 0.38 U

July 12 161+50 5—11—72 900.1 53 19 20 0.95 5
172+00 6—0—12 900.5 56 11 13 —— S

Aug 72 182.00 7—0—72 900.2 51 27 24+ 1.13 NP
191+50 8—0— 72 899.8 16 11 17 — S
201+35 9—0—72 899.5 53 22 31* 0.71 Ii
212*00 10—0— 72 899.3 51, 17 37+ 0. 1.6 U

Merriweather— 327 874 .1 to 873.9 Aug 72 590+00 2—12 874.1 57 22 20 1.10 S
Cherokee . Te,n . 599+00 1— 72 873.9 70 18 25 0.72 U

Above Lee 328 860.5 to 859.7 June 72 147*00 1—12 860.5 58 0 45 — U
Towhead , Ten... 161*00 2— 72 860.2 52 19 30 0.63 U

176.50 3—12 859.95 53 0 53* — U
191*50 4—72 859.7 50 0 50* — U

Vickabu rg District. 1972 Boringg

Smith Point . 321 604.7 to 60!,.!. July 72 R—93— U SP—12—72U 604.7 91 22 .6 0. 1,8 U
Mi.,. R—86—U SP—ll —721J 604 .5 88 0 2!. —— U

R—80—U SP—lO— 72U 60!. . !. 88 5 77 0.06 U
Kut ,w— Mows ds , 193 559. 7 to 559.5 July 72 B—125—D M~i.—72iJ 559.7 91 19 68 0.28 U

Miss. R—133— D M—5.72 559.5 91 0 1,7 —— U

Memphis Diatrict. 1973 Borin g.

Nobinson 316 850.2 July 73 31,4+00 ll—U—73 850.2 52 52 0 -- S
Bayou . Mo.

0bi~n-Tsan, 100 813.5 to 813. 4 Aug 73 386+00 2i,—AU—73 813.95 57 38 16 —— S
Te.n . 394*77 25—U—73 813.8 86 142 214 1.75 S

.05*00 26—U—13 813.6 53 25 28* 0.89 NP
415+60 27—0—73 813. ’. 58 33 25+ 1.32 NP

Kate Aubrey . 319 188.2 to 788.0 Aug 73 1.66*00 A—U— 73 788.2 52 15 37+ 0. 1.1 U
Ten... 1,78*00 8-11—73 788.0 53 23 30-5 0.76 U

Sunrise 329 776.95 Aug 73 40.00 1—73 776.95 52 0 10 —— S
Towhe ad , Ten...

Island 63 Bar . 170—A 639.2 to 637.6 Sep 73 135*00 A—0—73 639.2 72 0 51 — U
- - Mis s , 156+00 B—O—73 638.8 52 0 1,9 —- U

165+60 0-0—73 638.7 72 20 29 0.69 U
173+57 0 -0—73 638.5 72 28 8 —— $
1814+00 B—G—73 638.3 62 26 21 1.23 S
195+00 l—G— 73 638.1 1,7 0 47. —— U
202+00 4—0— 73 637.95 61 13 31 0.3!. U
209+00 2—0- 73 637.8 39 0 27 —- U
217*00 5—0— 73 637.7 57 12 45+ 0.27 U
220*00 3—1—73 637.6 1.1 0 35 —— U

Vicks burg District, 1973 Borin gs

Belle Islam!. 330 1,63.2 to 1462.1 Nov 73 0-7—730 1463.2 111 37 19 —— S
La. and B—6—73U 1,63 .0 111 58 35 1.66 S

Dec 73 B—5—73U 1.62.8 121 1,8 50 0.96 5
B—I,— 73U 1.62.6 116 58 15 —— S
B—3— 73U 1.62.4 111 69 21. 2.88 S
B— 2— 73U 1.62.3 111 3 10 —— S
R—l—73U ‘.62.1 111 18 36 0.50 U

Grand Gulf , Mis. . 185 ‘.10.8 to 410.2 Nov 73 N—22 1.—U 0—4—7 3 .10.8 91 13 15 — S
R—216—U 0-3—73 1.10.6 91 13 35 0.37 U
R—20 8—U 1—2—73 1410.4 91 23 31 0.77 U
R—200—U 1—1-13 410.2 91 28 35 i.80 U

Carthage Point . 331 360.9 to 359, I~ Nov 73 C—l—73U 360.9 101 53 1.8+ —— NP
Mi,s, (1—2—7313 360.65 101 78 23* —— NP

C— 3—73U 360.5 101 87 14* — NP
C—1.—73U 360.3 151 69 59 1.17 5
C—5-- 73U 360.1 101 58 143+ — NP
C— 6—731J 359.95 101 53 10 —— S
C— 7—73U 359.95 101 73 28+ —— NP
C— 8—73U 359.55 101 1,8 25 1.92 S
C—9— 73U 359 , 1, 101 63 10 —— S

Note~ Where bottom of boring did not com pletely penetrate cone A ,snd ,tratum , a + cymbol i. used to indicate that the t hic hn ess of
str at un is greater than shown.

1962 mIleage.
‘ Ratio of overburden thickness. Not shown when zone A ,and was les. than 20 ft thick.

U — w,stable~ S • stable , NP no prediction .
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1972 FSilUreS at SiteS in the M~~pbiS and YL~

Fal lure Di,.
‘ Poaitio~ vii1972 location of 

~ T fDate 1972 3or tng Data’ Boring with w r 
011 0

Ye.r Failure Date Report Respect to w
Revetsent Site Site First Failure in Which 0 A (5 Failure Failure Sax SiC

~S,_ 
Failure Location Revetted ~~~ Surveyed No . ~na1yzed ft ft Value Prediction ft ~~~~~~~~ ~~~~~~~ .~~~

0 ® ® ® ®  ® ® ® ® ®  ® ®
M~~4PHIS DISTRICT

133 Fritz i.~ndiog. TonIC . ~ 851 MAILP
(5— 96+00 1970 Jun Jo), i 12—13 17 18 O.9~* Stable 220 05 She sr 100 ——
(5—90+00 1968 sod Jwi Jul 3 12—13 2~ 22 1.09 Stable 0 Sbeao 200 ——

1970
R—68+00 19614 Feb Ju,]~ 1 12—1 3 25 30 0 8 3  UnGtable 120 05 Shear 250 —

170 IalSnd 63 Bar. Miss. . 639 S4ABP
(5—133-1500 l96~i Ma~i 

• 
~ 

• Au~ 1 12—11 0 21s — Unstable 0 Flov 500 225

(5—139+00 19611 __ Au~g 2 12—17 0 I~7 Unstable 1100 US Flow 1110 90

VICICSBURG DISTRICT

321 Ssith Point . Miss. • 602 MMIP

R—2 0—U 1971. Mar J ul SP— 2—TO U 12—22 13 66 0 2 0  Unstable 50 LandVide Flow 100 50 -

R— 18—U to (5—16.-u 1971 MaC- JIll SP—2—TOU 12—22 13 66 020  Unstable 220 US F’ow 370 120
(5—15—U to R— ], II —U 1971 Mar J o], SP— 1—70U 12—22 23 60 0.38 Unstable 100 DS Flow 230 150
(5— 10—U 197], Feb Jul SP—1— TOU 12—22 23 60 0 3 8  Unstable 500 US Shear 150 —
5—2—U to 5—0 1970 Jan Jul SPR—2— 57 12—8 3~ 2t l. I~2 Stable 150 ~~ Shear 300 ——
5—20—0 1955 ‘Jun Jul SP— 3— 5 7 12—8 22 35 0.65 Unstable 500 US She.r 210 —
R— 22—D 1955 Jun Jul SP—3— 57 12—8 22 35 0.65 Unstable 220 lendaide Flow 230 100

173 Balesl~ed—Stack Isisod. Mjs s . —L a. . ~92 MARP

R~8I~~U 1970 Feb Aug L—26—611 12—17 25 67+ 0. 37 Unstable 0 Flov 310 100
R—68--- D l9~ II M54~ Aug L—I s—63 12— 16 22 I~2 0. 52 Un~tab 1e 150 US Flow 230 90
R—9 1—D to 5—93—is 1965 Jun Aug L—l6—6~U 12—18 0 91 —— Unst+ble 150 US Shear 1100 —
(5—95—0 to R— 96—D 1966 oct Oct L,—l6—65U 12—1 8 0 91 —— Unstable 10005 Shear 275 —

163 Point Pleassot. La. • ~12 MAlI?
R—lJ ~9—D to R—151—D 1966 Jul Aug D—Is— 63U 12—16 36 6I~+ 0. 5~ Unstable 1s50 Land side Flow 350 130 -

(5—177—B to (5—181—B 1966 Jul Aug P—1—65U 12—18 56 39+ —— No pro— 230 Landside Sbear 550 —
diction

130 Grand GI.I1f. Miss. - 401 MAlI?
5—178—0 1968 Jul Aug 00— 30—6 1 12—12 13 20 0.65 Unstable 150 DO Shear 200 —

Goldbottom. Miss. • 391 MAlI?

R_l 149_D to (5—151—B 1969 Jul Aug GB—ll— 61 12—12 13 30 O. i3 Unstable 75 US Flow 300 120
(5—168—B to R— l69—D 1963 J01 Aug GB~ l4~ 63 12—16 1i2 50 O.8l~ u n s table 0 Flow 300 11150

311. Browns Field. La.. 388 MAN?
R— 51.—B to R—55—D 1970 Jul Aug BF—9—TO U 12—22 624 37+ —— No pre— 150 08 Shear 290 —

diction
(5—58-B 1970 Jul Aug BF— 9—70U 12—22 61. 37+ —— No pre— 225 DO Shear 200 —

diction
R—66— D to 5—70—B 1970 Jul Aug BF— ll— TOU 12—22 59 42+ —— No pre— 0 Shear 550 —

die t jocI

0 • overburden thickness , ft ;  A S zone A sand thickness , f t ;  (5 — ratio of overburden thickness to zone A send thickness (0 /A) .
55 See Figure 2 wherein: V • width of Shear failure ; W

~~~ • asXimC~~ width of flow failure ; ainis. width of flow failure; 1 distan ce fr ~~~ top of ft
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~ Fai lure. at Sit.. in the Nuspbie and Vieksburg Districts

Fai lure Di~~ nsions and
Position with Respect

Location of to lop of Bank•5
— 

Boring with 
~ or

Respect t o 
~• Failure Failure SIX tin I I

~19a f’t _~~~~~~__. ,_~~
,__ _fl._ 

~~~— _L&_. Additional Inforsation Conce,.s j,ng Failure Location Site Failure History Since 19511

) ® ~~~®~~~ ® ®  ~- 
MDIPHIS DISTRICT

S 220 06 Shear 100 —— 50 0 Failure first reported 5 June 75 ft long and caved to top No previous failures
of bank . 21 June , faIlure reported to be 100 ft long

;. 0 Shear 200 —— 50 0 5 June , failure reported to be 100 ft long sod caved to top
of bank . 21 June , faIlure reported to be 200 ft long

ible 120 08 Shear 250 -— 75 0 Failure first reported 150 ft long on 1 Feb and had caved to
top of bank. 6 Apr , no change was reported. 21 June ,
ftilure reported to be 250 ft long

Ible 0 Flow 500 225 1.00 -150 Failure reported on 31 May to be 500 ft long and caved to One flow failure was reported in 1968 at R—11164-00 as
top of bank described in Report 12—2 1

ible 1100 08 Flow 1110 90 130 0

VICXSBURG DISTRICT

ible 50 Lendaide Flow 100 50 160 +1.0 General scour from F—3—U to (5—5—B where revet*ent was Three shear failures were reported in 1958 between (5—1—U
Ible 220 US Flow 370 120 250 +24 0 original ly placed in 1953, repaired end replaced in and N—i—B , between R— 1II—D and R—1 8—D , and between (5—22—B
Ib~le 100 08 Flow 230 150 200 +5~ 1955, l970~ snl 1971 and (5—25—B. One flow failure was reported in 1961 be—
Ible 500 US Shear 150 100 +60 tween (5—29—B atd (5—33 —B. In 1971 one flow failure was
1. 150 06 Shear 300 100 +50 reported at 5—10—U Sod two shear failures were reported
ible 500 US Shear 210 — 200 +30 at (5— 1.—B and 5—18—B
Ible 220 Lendside Flow 230 100 150 +10

&ble 0 Flow 310 100 180 +20 General scour fr~~ R.’9I4~D to R—90—D One flow failure was reported between (5—11—0 and (5—7—0 in
able 150 US Flow 230 90 190 +50 1969. In 1971 four flow failure. were report .~ at
able 150 US Shear 400 —— 80 ÷80 (5—6 7—B . between (5—80—U and 5—81—U , at 5-31—B and between
.ble 100435 Shear 275 — 200 +90 (5—32—B and R—33 —D . One shear failure reported at R—67— U

able 1.50 Lsndside Flow 350 130 200 +210 One shear failure wan reported at (5—110—B in 1968
pre— 230 Landside Shear 550 — 170 -1-60
Lct i on

table 150 DO Shear 200 — 150 +30 One flow failure was reported at (5—118-B in 1965. One
shear fadlure was reported at R— 152-D and one flow fail—
ore at (5—153—0 in 1967. Five flow failures were re—
ported at (5— 136—U , 5—91—U , (5—10 3—0 , 5—1711—0, end (5— 178-B
in 1968 . One flow failure was reported in 1969 at
5—17 3—B. In 1970 , three shear fai lures were reported
between R— 1I.8—U and (5—1 1111—U, 5—15 3—U and (5—151—U , and
(5—171—B and (5—172— D. One flow failure was reported be—
tween R—l 57—D and R— 159—D in 1971

table 75 US Flow 300 120 250 0 TIto shear failure s were reported at 5—97—B and 5—101—B in
leble 0 Flow 300 1110 210 — 1.0 1961. One shear failure at 5—86—B and two flow failures

at 5-77—B and (5—135—B were reported in 1962. Two shear
fai lures at R—75—D and 5—811—B and one flow fai lure were
reported in 1965. Two flow failures were reported at
(5—77—0 and 5—79—D in 1967. Five flow failures were re—
ported at (5~ 11.2~0, 5.’111l4~B , (5—1116—B , (5—150—B , and
(5— 1524-B in 1968. Seven flow failures were reported in
1969 at (5—10 11—B, 5—132—B, 5—139—B , R— 1115—B , 5—1 116—B.
(5—150—B , end 5—152—D . One flow failure was reported be—
twean (5—87—B and 5—90—B in 1970. Four flow failures
were reported at (5-163—B, 5-158-B, (5-155-B, and s-86-D
and one shear failure was reported in 1971 at 5—31—B

~ ‘e— 150 DC Shear 290 -- 80 +60 One flow failure was reported at (5-63—B in 1971
Iet ion

~ w— 225 DC Shear 200 —— 130 +30
ktion
pr e- 0 Shear 550 — 100 +60
Iet ion

~~.s (0 /A) .  -
flow fsilur ; I — distance fr ~~ top of failure to ~~~~ (f low failure ) or to toe of shear Slide ; S — dlst an° e ft-os top of slide to top of bank (+ if riverside , — if lsndside).
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1973 Fil lss’si St SitSS Is th e ~~~~~i. ~~4 Vicks(5w’L DistrI~
Failure Di.ensioe. sad

1973 Loc.tioe of ~~~~~ with hespeet
Date 1973 Bori~~ D.ta Boring with 

~ 
~~ los of ~~~k

Year Failure Date Report N..p.ct to 
~(5evet nt Site Site First Fai lure is Which 0 A (5 Failure F ,ilsr. ~~~o ads I S

iOz. Fal l~ -e Looatioa Revetted toted Surveyed No. Analjged ft ft ~~~~~ Prediction ft ,,,~~~~~,,,,,,, .,, ~~~,.,. .i~,,,, ft ,fl ,,

® ® ©~~~~~~

__
® ® ® ® ® ®  ® ® @~~~~~®~~~~®

I~~4PNIS DISTRICT
21 Barbert P~i~ t . 

~~~~~~~ 
676 lIMP

5—1124-100 tO N—116+O0 196 3 Jul Aug 2 12—3 1.8 27 1.78 St.ble 200 t~ Sh.S3~ 250 — 100 01,0 Il

v1Cl~ BURO DISTRICT150 F~..~tiss. Miss. . 583 MAN ?7 (5—63—U 1965 Jul Aug P—2— 63 12—11. 20 26 0.71 Unstable 220 tO Flow 220 100 275 —20
(5—2— U to N— S—U 1961. Feb Jul P5— 3—5 7 12—8 19 26 0.73 Unstable h50 DC Flow 300 110 300 —50

91 Ozark Ark .—Miss. • 576 MAli?
R— 7~—D to R—T’y— D 1958 Jul Aug 0-10—58 12—9 77 ii. 5.50 Stable 100 DC Shear 200 — 200 •30

153 KutaV—lIOILdS . Miss. . 562 MAil?
5—70—B to 5—72— S 1969 J ’Il Aug I4—iI. —63 12—il. 22 70 0.31 instable 100 10 Flow 350 150 300 —60 -

(5—73 —B to R—15— D 1969 Jn.l Aug I4-lt—63 12—11. 22 70 0.31 Unstable 0 Plow 260 100 270 —20
R—~6—D 1969 Jul Aug M— it—63 12—11. 22 70 0.31 Unstable 200 US Flow 150 70 180 *10

iSlI At-k50553 CitI—YelI,ow Bend . Ark . . 551 MAil?
s—1 97—D to 5—198—i 196 3 Jul Aug 5(5—1—6 3 12—124 .9 35 j. 2~o Stable 100 US Flow 300 150 220 —60

93 Sooni’side—Lakeport . Ark, • 528 MAli?
(5-53—0 to (5—55-0 1958 Jul Aug LF-~3—5 8 12—9 30 38 0.79 Unstable 250 Lsods de Shear 230 —- 100 *10

1112 Cr~cratt . Ark . • 512 MAll?
R— 82—U 1968 Jul Sep CR—5 — 62U 12—13 1.3 1.8* —— lb pee— 300 08 Shear 130 —— 90 460

diction
(5— 60—U to 5—55—U 1957 Jul Sep C-~5—5 3 12—1. 38 37 1.02 Stable 50 US Sheer 800 —— 200 —75 ~5— 52-- U to (5—51—0 1953 JUl Sep C— 1.--53 12—1. 32 20 1.60 Stable 350 US Shear 275 —— 150 —70

173 Balesbed—Stack Island . Miss. —La . . 1.91 lIAR?
(5— 86—u 1972 Jul Sep 1—26—61.1 12—17 25 67* 0.37 Unstable 300 DO Flow 200 100 150 0
5—73—U to 5—71—U 1910 Jul Sep L—2 11—62.U 12—17 1.0 20 2.00 Stable 200 DC Plow 300 90 200 0
5—57—U to (5— 53—U 19614 Jul Sep L—22—6 tU 12—li 8 61. 0,12 Unstable 0 Flow 500 175 1.50 —250 A

113 Fitler—Cottollvood . Miss. • 4 73 MAil?
N—il—U to 5—13—U 1961 Jul Oct C—i— 55 12—6 30 1.5 0.67 Unstable ISO US Flow 350 120 350 —60
(5—12—0 to s—l S—D 196 3 Jul Oct C—I—SI 12—6 21. 36 0.67 Unstable 200 PS Flow 350 120 300 —20

62 Belle Island . La. —AUss. . 1.59 MAil?
R— 57—D to 5—59 —B 1961 Jul Oct 5—1—56 12—7 28 63 0.1.11 Unstable 500 US Shear 300 — 200 —110
5— 85—D to (5—91—B 1961 Jul Oct B—k— 56 12—T 0 15 — — Stable 0 Flow 600 200 1.50 —200 I

28 Neil Bedford. La.. 1.28 MAlI?
(5—120 to (5—122 1955 Jul Oct B—t— 5t 12—2. 39 56 0.70 Unstable 315 US Flow 300 130 250 —50

lilt Point Pleasant . La. • 1.12 MAlI?
(5—188—0 to s—l8 9—D 1966 Jul Oct ?—2—6 5U 12—18 37 30 1.23 Stable 300 US Shear 250 —— 200 —10

165 Grsad Quit . Miss. • 1109 MAIP
R_l l.9_U 1965 Jul Oct Q-.-7—65U 12—18 20 115 0.1.11 Unstable 1.00 US Flow 175 60 175 0

13 Goidhottos. Miss. • 391 MAil?16 8 8o—D to R—82—I) 1959 Jul Oct 05—6—59 12—10 311 55 0.62 Unstable 375 09 Shear 250 —— 250 +20
(5—130— B to (5— 132—B 1961 Jul Oct GB—2—S 9 12—10 22. 624+ 0.38 Unstable 0 Flow 350 150 500 —225
R— 163—D to (5—166-0 1971 Jul Sep 1(5—3—63 12—111 7 93 0.08 Unstable 225 tO Flow too 175 500 —250

186 Gib.os La. • 371 MAE?
11—32—B 1972 Jul Oct 0—1— 61W 12—17 116 39 1.18 Stable 50 DC Shesr 175 — 200 —20
5—33—B to N— 31.— D 1972 Jul Oct 0_ 1— 6i.U 12—17 1.6 39 1.18 Stable 0 Shear 300 — 250 —20

0 • overburden thick ness . ft . A • sose A sand thickness , ft; (5 • ratio of overburden thickness to none A sand thickness ( 0 / A ) .
55 S-ce Figure 2 vhereis~ V — width of sheer failure ; - Ssziaon width of flow fai lure ; - sinLaus width of flow fai lure ; I • distance ft-os top of failure to

.5 -- ~~~~~ -- .5 - ~__.5_~~~~~_ - —.5 p 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -.5--~ - - - ‘ . 5  • ‘- -



~~~
•--- -- --- ---.- .5 ‘-.5 .—-- --

~~
- - -.---,,‘-.,-- -- 

‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- - .5

labIa S

~,fsilsasa at Site. is th, ~~~~ lie sad Vicksbw g Districts
5— 7i.ilure Di~ sasions and

Position with R spect
Lacatiom of 

~~~ Toe of Bsnk’
— 

Boring with V orHesp.ct to 
~ VPa11u.e Fai lure ~~z sin I I

ft _~~~~~ ...._ ..i~__, _61_ fl... .i3._ Additiosal Isfersatiot, C rernian Failure Location Site Failure History Since 19511

r ®  ~~~ ®~~~~~~~® ~
~~ 15PN1S DISTRICT

lie 200 tO Shear 250 — 100 +10 Failure first reported in July to be 100 ft losg with an Iso shear failures wer e reported is 1957 at 5—163460 sad
8—ft bluff bank 5~171.050. Is 1959 one shear tailors was reported at

11-163+50. Une shear failure was reported in 1963 at
(5—163.00

VIC~~3UR0 DISTRICT

table 220 IC Flow 220 100 275 —20 Three shear failures were reported in 1963 •t (5—115—U,
sable 1.50 DC Flow 300 110 300 —50 ~—t3-tI~ and R-19—D. In 1967 two shear failur es were

reported at (5-30-U and 11-32-U. There was one flow
I.ilure at (5—32—B and One slIcer failure between R-31—D
and (5—28—B

bi. 100 DC Shear 200 —— 200 •30 Thre. shear failures were reported at 11-35—fl, (5—67—B, sod
(5— 81—B as described is Reports 12—12 end 12—20 . One

- flow failure Ut 11-89-B was reported is 1968 sod one was
reported Ut 5—88—B ii. 1970

Stable 100 DC Flow 350 150 300 —60 On• shear failure was reported is 1967 •t 5—12—B. leo
Stable 0 Flow 260 100 270 20 flow failures were reported is 1969 •t (5—60—B sod 5—67—B
NISbIC 200 20 F~~. 150 70 180 +10

aNle 100 1,15 Plo,, 300 150 220 —60 One flow failure was reported betwseo (5-193—B and (5—195—B
is 1968 as described in Report 12—21. In 1970 , a flow
failure betweeb (5—202—B sod (5—260—B wan described is
Report 12—22

~~~~~~

1e 250 La~4.ids Shear 230 —— 100 +10 One shear t~’pe failure at (5— 3 2—D is 1961 as described in
(5eport 12—12. leo shear type failures at 5— 1.0—B end
(5—2.8—B and one flow tppe failure is 1962 was deacribe~is Report 12—13

ye— 300 10 Shear 130 -- 90 +60 Four shear type failures were reported at (5—511-U, between
Setios 5—68—U and (5— 724— U , 5-26 U and (5—72—U so described in

~be.,5’s 50 US Shear 800 —— 200 —75 Scour Neports 12—9, 12— 13, 12— 11., and 12—1 8. resphctive11~.
~ sbAe 350 US Shear 215 —— 150 —70 Two flow type failures were reported at (5-6—U sod be—

twees (5—61.—U sod (5—67—U as described In Reports 12—6 and
12—22

tUb~ e 300 DC Flow 200 100 150 0 (See Table 7)
~~b1s 200 DC Flow 300 90 200 0

table 0 Flow 500 175 1.50 —250 A bank failure adjacent about 200 ft long sppeao-s to be
Ceused by scour

blc 1150 09 Flow 350 120 350 —60 One flow failure was reported at (5— 52—B in 1957. Two
is 200 DC Flow 350 120 300 —20 flow failures were reported between (5—12-U and (5— 8—U

and between 11-6—U and (5—1—U in 1960. One flAw failure
was reported at (5— 7—U and one sheer type failure was
reported at (5—2— 2 is 1961. Two flow type failures were
reported •t 5—18-B sod (5—33-B 1~ 1963. One t~1ow failure
was reported between (5— 1.—B end (5—8—B in 1971

~ stahle 500 DC Shear 300 —— 200 —110 leo sheer failures were reported at (5— 35—B sod (5—lIt—B is
labl e 0 Flow 600 200 1150 —200 Four other borOngs made in 1956 , two indicate an unstable 1959. Ooe shear type failure was reported between

area and two no prediction vs. possible as the depth of (5—35—B and (5— .9—D in 1960. ~wo sheer failures were re—
the none A sand was not penetrated , sees located in the ported between (5—29—B and (5-31.—B and at 5—51.—B Is 1962
the general ares

~ st.b1e 375 20 Flow 300 130 255 —50 Three flow failures were reported at s—90 , 21—110, and
5—111. is 1956. Five flow failures st 5—79, (5—96 , (5—99
N—l12 , and (5—116 sod four Sheer failures at (5—127 , (5—129,
11—137. end (5— 11.1 were reported is 1957. Eight flow
failures were reported between (5—91. and (5—139 in 1958.
Thre, fl ow failures at (5—119 - (5—121., and (5—133 were re-
ported in 1959. One shear failure was reported at (5-81
in 1960. One flow failure was reported at 11—133 in 1965

~ akle 300 US Shear 250 -- 200 —10 (See Table 7)

batsble 1100 US Flow 175 60 175 0 ( See Tsble 7)

b.tab le 375 09 Shear 250 —— 250 *20 ( See Table ‘1)
~~~table 0 Flow 350 150 500 —225
hetable 225 09 Floe .00 115 500 —250

~ ak1e 50 DC Shear 175 — 200 —20 No previous failures reported

~ sble 0 Shear 300 -- 250 .20 
—

j~~ese (0 /A) .
~ flow failure ; I — distance frcs top of failur e to V

~~5 ( flow failure ) or to toe of shear slide ; Z — distance ft-os top of slide to top of bank (* if riverside , — if lsndsid,e). 
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Table 9

Su~~ary of Soil Conditions at Locations Where Flow Failures Occurred
iii Areas Predicted to be Stable

Soil Cond.itions
Distance to Overburden Zone A Sand

Date of Nearest Boring Thickness Thickness S
Failure Location5 Failure ft ft rt

Fair Landing, Ark., 633 HARP
Range 259+00 to 262+00 1965 250 26 28 0.93

Ludlow , Ark., 625 HARP

Sta 38+50 to lio+0O 1965 0 IsO 37 1.08
Sta 60+00 to 62+00 1967 200 148 8 6.00

Arkansas City—Yellow Bend , Ark. , 551 MAHP

R—193—D to R—l95—D~ one boring location ’ 
1968 250 

~~ 39 1. ~40
R—l97—D to R—l98—D~ 1973 100

Island 88 (Worthingt on) ,  Miss., 514 HARP

R—37—D 1967 50 9 5 1.80
R_)49_D ) 1969 200

R-t45—D one boring location 1970 250 9 0 ——
R_ 50—D ) 1970 375

Cracraft , Ark.,  513 MARl’

5—85—U to R—84—U 1969 300 73 29 2.50

R—64—U to R—67—U 1970 450 38 37 1.02

Kentucky Bend, Miss., 519 HARP

R—67—D 1966 300 38 30 1.27

R—68—D to R—69—D 1966 450 43 25 1.72

5-54—tI to 5—56—tI 1969 0 45 33 1.36

Baleshed—St ack Island, Miss., le9l HARP

5—73—U to 5—71.-U 1973 200 40 20 2.00

Fitler—Cottonwood , Miss., 474 MARP

R—4— D to R—8—D 1971 250 35 40 0.88

Belle Island, La. —M iss . ,  459 HASP

R— 85—D to R—9l—D 1973 0 0 15 ——
Marshall Brovna Point , Miss, and La. ,

4147 MJ.JlJ’

5—4—U to R—2—U 
) 

1955 0

5—2-U to 5—0 one boring location ’ 1956 0 40 39 1.02

5—3—U ) 1958 150

Lake Karnac , Miss . ,  419 MAR?

5—111—tI to 5—116—D 1969 0 13 5 2.60

Browns Field , La. , 388 MAR?

5—63—tI 1971 100 64 60 1.01

• MAR? listed corresponds to mileage given in Table 6 and is not necessarily the exact location of
the failure ; the exact location of the failure is ind.icated by the range or stat ion listed.

*1 Where multiple failures are located in the area of the same boring locat ion, only one violation
of criteria is considered.
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UNSTABLE STABLE

80

2
Ia 0

~I 60
I’d
z

R~~~0.85 P”O.eZ

I—

.( 40

0 
o 0

N A
ZONE A~~~2 QFt0 ___________  _________________20 —0- 6
ZONE A-< ZO FT 0 0

STABLE 0~~—

0 1 1 I I I I I I
0 0.5 1.0 1.5

P VALUE

LEGEND

SITE NO. NO PREDICTION
LOCATION NO. BORINGS POSSIBLE

O WIN CHESTER TOWHEAD , MO 326 10 1

A MERRIWEATHER-CHEROKEE , TN 327 2 —

O ABOVE LEE TOWH EAD , TN 328 4 -

NOTE: ~~~ R VALUE GRE 4 TER THAN 1.5

• -~~ ~ I BORING ZERO ZONE A SAND THICKNESS

ZON E A T H I C K N ESS
VERSUS R VALUE

MEMPHIS DISTRICT
972 BORINGS

PLATE
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UNSTABLE STABLE

80

0 
2

Is. A 0
II

e t 6O  — _ _ _ _ _  _ _ _  ___________

‘Si
2

R~~ 0.85 R>0.85

0

~ 40
Is’

N

ZONE A~~~~2 0 F T
20

ZONE A <2O FT

STABLE

o I I I I I I I I I I I
0 0.5 1.0 1.5

R VALUE

LEGEND

SITE NO. NO PREDICTION
LOCATION NO. BORINGS POSSIBLE

O SMITH POINT, MS 321 3 —

A EUTAW -MOUNDS,MS 193 2 -

ZONE A THICKNESS
VERSUS R VALU E —

VICKSBURG DiSTRICT
1972 BORINGS

PLATE 2
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100 I I I I I I I I I I I I

UNSTABLE STABLE

80

2

Ia.
N

Ifl 60
I”
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Appendix A: 1972 and 1973 Bank Failures Not Analyzed in Main Report

1. The bank failures described in this appendix were reported in

1972 and 1973 but could not be evaluated on the basis of the criteria for
stability against flow slides, either because the type of failure (shear

or flow) could not be established or because there was inadequate inforina—

tion on the soil stratification within 500 ft of’ the failure. In the

following paragraphs, the failures are grouped under these two categories.

Type of Failure Not Established

2. In some cases , it is not possible to identify the nature of a

revetment failure using only the contour maps arid cross sections provided

by the Districts. The time lapse between occurrence of a failure and the

survey of’ the scar may amount to several months. The failure shape may be

modified significantly by scour during this period. Therefore, the eharac—

teristic shape of a flow or shear failure (see Figure 2, main text) may not

be discernible. Furthermore, it may be that the revetment break was

actually caused by severe localized scour, i.e., an erosional case not

involving sliding or flowing of the soil. The failures described below

are attributed to the latter conditions , but it cannot be said that they

are not actually flow or shear failures obliterated by the apparent scour.

1972 failures

3. Smith Point, Miss. (site 71, 602 MABP). One failure at R—7—D

was first reported on 20 June and surveyed on 17 July 1972 where revetment

was placed in 1955. The break was about 270 ft in length and extended

150 ft riverward and to vithi-n 30 ft of the top of the bank. This break

could have been a shear failure that was later obscured by susequent scour.

i~. Walnut Point 1 Miss. (site 60 521 MAUI’). One failure at R—51--D

was reported in June and surveyed in August 1972 where revetment had been

placed in 1960. A second failure was located between R—52—D and R—5 14~ D.

Both breaks were approximately 230 ft in length and appeared to be caused

Al
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by scour. Boring W—9—56 located at R—53—D, Is now some 75 to 100 ft in

the river and is not considered representative of the area.

5. Goodrich, La. (site 61, 1~66 MJ~JjP ), This failure was along a

—

- reach from R— 87—D to R— 92—D , was first reported in June and surveyed in
August 1972 where revetment was placed in 1951. The break appeared to

be the result of several shear failures resulting from a general scour.

The failure area was approximately 500 ft long, extending from the top

of the bank to 150 ft riverward.

1973 failures

6. Oldtown Bend, Ark. (site 88, 6!~3 MM!?). Failures between

R—29h+O0 and. R—3 12+0O were reported in August to be of varied lengths

with bluff banks from 2 to 6 ft. Contours shown by surveys in late

August indicated what was probably a series of shear failures obscured

by subsequent scour.

7. Island 63 Bar, Miss. (site 170, 638 MAUI’). Two failures were
reported in February at R—lOO+O0 and R-l02+00 to be 75 ft and 100 ft long

respectively , and caved to the top of the bank. In March, additional

failures were reported at R—78+00, R—80+O0, R—87+00 and at R—93+00.

During the 1973 flood, the river cut through the revetment and formed an

additional channel about 2000 ft on the landward side behind the revet-

ment. This channel began at about sta 99+00 and extends downstream approx-

imately 6500 ft to about sta 176+00 where it re—enters the main channel.

This extensive damage is the result of undermining and overbank scour and

is not considered to be a stability failure. Extensive overbank scour

also occurred at the other failures described above.

8. Prentiss, Miss. (site 7,~~ 583 MAUP). 
One failure at R—2l~—D was

reported on 18 July and surveyed on 28 July where revetment had been placed

in 1958. The break had the appearance of a flow failure however the contours

were not smooth and cannot be definitely classified. The failure was

approximately 125 ft in width, extending 150 ft riverward and to within

50 ft of the top of the bank. The break may have been a flow or shear

type failure obscurred by subsequent scour.

9. Ozark, Ark.—Miss. (site 91, 576 MAUP). One failure was first

reported in July and surveyed in August 1973 at the downstream end of

A2
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of revetment placed in 1963. The ‘break could not be classified as either

a shear or flow failure but appeared to be sever local scour behind the

revetment .

10. Cypress Bend, Ark. (site 140, 567 MARPj. One failure at R—65—D
was first reported in July and surveyed in August 1973 where revetment was

placed in 1962 and repaired in 1970. Failure was about 20 ft beyond the

top of the bank , extending 150 ft riverward , and had a maximum width of

about 150 ft. Contours shown were such that no classification could be

given as to shear or flow failure and was probably caused by scour action .

The only boring within 500 ft was made in 1956 and is now located in the

river about 300 ft from the bank in 30 to ~5 ft of water.

11. Eutaw—Mounds, Miss. (site 153, 562 MAUI’). Failure at this

location , R—l2!4—D to R—l3I~—D was approximately 1500 ft in length and

extended 500 ft behind the revetment. This damage was the results of

undermining and overbank scour and is not considered a stability failure.

Revetment was placed along this reach in October 1972.

12. Warfield Point, Miss. (537 MAIIP). The failure between R-23—D

and R—25—D was first reported in July and surveyed in December 1973.

Failure was about 1~OO ft in length , extending some 300 ft riverward and

appeared to be caused by severe scour. Failure included the top of the

bank behind the area paved in 19314. Revetment was placed in 19142, repaired

or replaced in 1955 and repaired again in 1967.

13. Sunnyside—Lakeport, Ark. (site 106, 528 MABP)... This failure

at R—l145—D was first reported in July and surveyed in August 1973 where

revetment was placed in 1960. The break was 150 ft in length and extended

to the top of the bank. Contours indicated what was probably a shear

failure that was obscurred by subsequent scour. Several scour holes were

also noted in this area.

114. Walnut Point—Kentucky Bend, Miss. (site 1141, 516 MAMP). One

failure which could not be definitely classified was first reported in

July and surveyed in September 1973 where revetment had been placed in

1963. The break was from the top of the bank at R—lOO—D and extended to

about 50 ft beyond R-l03—D. The contours in the area of R—lOO—D to R—lOl—D

indicated a possible flow failure may have occured which was obscured by

A3
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subsequent scour.

15. Baleshed—Stack Island, Miss.—La. (site 160, 1487 MAHP ). Failure

at R—77—D was first reported in July and surveyed in September 1973 where

revetznent was placed in 1965. The break was some 250 ft long and extending

from the top of the bank to approximately 150 ft riverward. No previous

failures were reported along this reach. The failure appeared to be the

results of scour as evidenced by a scour hole 10 to 15 ft deep and to

within 150 ft of the top of the bank. Boring L—3—63 located approximately

300 ft upstream, indicated an unstable condition with 27 ft of overburden ,

F 55 ft of zone A sand and an R value of R= 0.149. A second failure location

between R—l20—D and R— ].23—D was first reported in July and surveyed in

September 1973 where revetment was placed in 1968. This break was some

1400 ft in length and extended from 75 ft beyond the top of the bank to

approximately 200 ft riverward. This failure also appears to be the result :

of scour as evidenced by several scour holes 15 to 20 ft deep and one large

scour hole about 75 ft in depth. Boring B—2—66 located between R—12O—D and

R—121—D indicated an unstable area with 14 ft of overburden , 55 ft of zone

A sand and an H value of 0.07. A third break along this revetment between - 

-

R—79—U and R—73—U was reported and surveyed in November 1973 where revet— 
-

ment was placed in 1970 and 1972. This faflure area also appeared to be a

general scour along the entire reach for approximately 900 ft. Boring

L—25-.614 located at R—77—U indicated a stable condition with 35 ft of over-

burden, 10 ft of zone A sand, and with an H value of 3.50.

16. Fitler—Cottonwood, Miss. (site 143, 1473 MAIl?). The failure

between H—b—U and R—7—U was first reported in July and surveyed in October - 
-

~

1973 where revetment was placed in 1957 and again in 1961. This break 
—

appeared to be a general scour of approximately boo ft in length, starting

at the top of the bank and extending some 300 ft riverward. Boring C—l—55,

located 500 ft upstream showed 30 ft of overburden , 145 ft of zone A sand,

and an H value of 0.67. Although the configuration of this failure suggest

a general scour, the break may actually have been a shear or flow-type - 
-

failure that was later obscured by scour. A second failure between R—30—D

and R—314—D was first reported in July and surveyed in October 1973 where

revetment was placed in 1955 and repaired in 1972. The break was some

Ab
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500 ft long and extended from 90 ft beyond the top of the bank to approx—

imately 200 ft riverward. Boring C—b— 55, located in the failure area,

indicates an unstable area with 10 ft of overburden and 76 ft of zone A
sand, (R 0.13). The contours indicate two separate failures could have

occurred which were later obscurred by scour.

17. Goodrich, La. (site 79, 1465 MAMP). The break along this revet—
ment from R—59—D to R—67—D was first reported in July and surveyed in October

1973 where revetment was placed in 1951. This failure area was some 1000

ft in length and extended from the top of the bank to approximately 300 ft

riverward. Although the configuration of this failure suggest a general

scour , the contours from R—60—D to H—63—D indicate the fan shape of a

possible flow failure that was later obscurred by scour.

18. Delta Point, La. (site 145, .k38 MAUI’). Two failures in this

area were first reported in July and surveyed in October 1973. The failure

in the area of H—b—U to R— 8—D was approximately 11400 ft long, while the

break from R—16—D to R—25—D was about 1000 ft in length. Both breaks

appear to have been caused by high water scour.

19. Lake Karnac, Miss.—La. (site 11414, 1418 MAHP). The break in this

area was first reported in July and surveyed in September 1973 where revet—

ment was placed in 1962 and 1963 and again in 1969. The failure started at

R—l lO—D approximately 50 ft beyond the top of the bank and continued down-

stream for about 300 ft to R-ll2—D where it turned landward for about 275 ft.

At this point, the break turned downstream for about 2100 ft and was now

appriximately 900 ft beyond the top of the original bank. A large scour

area, with depths ranging from 30 to 55 ft was formed starting at R—llb—D

and approximately 200 ft behind the revetment and continuing beyond the

end of the revetment to R—127—D. Failure appears to be caused by severe

scour.

Inadequate Boring Data

1972 failures

20. Island No. 18, Mo. (833 MAE?) . One failure at 11—285 was

A5
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reported on 6 June to be 180 ft long and caved to mid—bank . On lb June ,
site survey indicated a shear faijure 200 ft long and extending 150 ft

riverward and 50 ft from the top of the bank. A second failure was reported

at B—300 on 6 June and surveyed on lb June. Contours indicated a flow

failure with a maximum width of 300 ft. a minimum or throat width of 125 ft,

extending 275 ft riverward and had caved to the top of the bank. No boring

was within 500 ft of either failure.

21. Big Island, Ark. (site 71, 597 MAHP). One failure was reported

between R—39—D and I1—140—D in June and surveyed in July 1972 where revetment

was placed in 1958. Contours showed a flow failure with a maximum width of

225 ft , a minimum or neck width of 130 ft, extending approximately 180 ft

riverward and had caved to the top of the bank. No prediction can be

made about the stability of this location since no borings were within 500 ft.

22. Fitler—Cottonwood, Miss. (site 143, b73 MAUI’). Four failures were

first reported in June and surveyed in August 1972. These failures were

located at R— 2—U , R— 11-D , between R-27—D and H-29-D and between H-3O— D and

R—3 l—D. The failure at R— 2—U commenced about 20 ft from the top of the bank

and continued riverward for approximately 210 ft. The typical fan shape

of a flow failure was evident from the top width of 230 ft as opposed to

the neck width of 100 ft. Revetment was placed in this area in 1957 and

repaired in 1960 and again in 1970. The failure at R—ll—D also showed the

typican fan shape of a flow failure with a maximum width of 350 ft and a

minimum or nec.~ width of only 100 ft. The break extended from 140 ft beyond

the top of the bank to 300 ft riverward. Revetment was placed at this

location in 1957 and again in 1963. The area between R—27-D and H-29—D

appeared to be a shear failure probably induced by scour. This break

commenced about 150 ft river’ward, was 250 ft wide and extended to the top

of the bank. The failure between R—30-D and R-3l—]) also appeared to be a

shear failure induced by scour. This break was about 90 ft wide and

extended 100 ft riverward and to within 70 ft of the top of the bank. —

Revetment was placed in this area in 1955. No judgement could be made

about the stability of these locations since no boring was within 500 ft of

any of them .

23. Goldbottom, Miss. (site 131, 391 MAHP). This failure at R—5l9—D

A6
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was first reported in July and surveyed in August where revetment had been

placed in 1963 and overlayed in 1971. The break , exhibiting the U shape

of a shear failure, was 100 ft long, extended 180 ft riverward arid to

within 30 ft of the top of the bank . No boring was located within 500 ft.

1973 failures

214. La Forge, Mo. (897 MAR?). The failure at 288+00 was first

reported in July to be 125 ft long with a 10 ft bluff. When site was

surveyed in August 1973, contours indicated a shear failure with a maximum

width of’ 2140 ft, extending approximately 130 ft riverward and to within

20 ft of the top of the bank. No borings were located within 500 ft;

therefore no prediction as to stability could be made.

25. Island No. 18, Mo. (833 MAHP). One failure at 11—306+00 was

reported in June to be 100 ft long and had caved to the top of the bank.

In July the failure had increased to 150 ft in length and extended approx-

imately 150 ft riverward. The break had the typical U shape of a shear

failure. No boring was located within 500 ft.

26. Obion—Tainm, Tenn. (site 100, 813 MAIIP). Two failures were

reported in July and surveyed in August where revetment was placed in 1971.

The failure at R—386+0O was first reported to be 75 ft long with a 14 ft

bluff bank . When site was surveyed in August, contours indicated a shear

failure about 100 ft long and extending 50 ft riverward and to within 100

ft of the top of the bank. The second failure at R—388+OO appreared to

be a flow failure, 175 ft wide with a neck only 90 ft extending approximately

175 ft river’ward and to the top of the bank. This failure was at the down-

stream end of the stone paving and concrete mattress placed in 1971 and not

on the revetment proper. There was no boring located within 500 ft of

either failure.

27. Walnut Bend, Ark. (677 MAJIPI. One failure at 215+00 was first

reported in March to be 50 ft long with a 5 ft bluff bank. On 2 July it

was reported to be 100 ft long with a 6 ft bluff. When survey was made in

August, contours showed the typical U shape of a shear failure that was

200 ft long, extending 150 ft riverward and to within 20 ft of the top

of the bank. No prediction could be made about the stability of this area

since no boring was in the vicinity of the failure.

AT
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28. Oldtown Bend, Ark. (site 69, 6143 MAHP). This failure at

11—237+00 was first reported in March and had caved to the top of the bank.

On 2 July it was reported to be 100 ft long. The survey on 31 July

indicated a break 200 ft long extending 150 ft riverward and to the top

of the bank. Countours indicated a shear failure probably aided by scour.

No boring was within 500 ft.

29. Burke Landing, Miss. (633 MAHP ). One failure at 11—159+00 was

first reported on 10 September to be 100 ft long with a 3 ft bluff bank.

On 17 September it was reported to be 125 ft long with a 10 ft bluff. Later

a 15 ft bluff bank was reported. The survey made on 28 September indicated

a failure 125 ft long , extending approximately 50 ft riverward and to with—
in 60 ft of the top of the bank. This break was classified as a shear

: failure. No prediction can be made about the stability of this location

since no borings were within 500 ft.

30. Cessions Towhead, Ark. (616 MAHP). One failure at 11—120+00

was reported on 17 July to be 75 ft long and with an 8 ft bluff bank. When

the site was surveyed on 25 July, there was an apparent shear failure

120 ft wide, extending 75 ft riverward and to within 60 ft of the top of

the bank. A second failure at R—l3l+OO was first reported to be 50 ft long

with a 6 ft bluff bank. This break also appreared to be a shear failure

when it was surveyed on 214 July. The break had expanded to 200 ft, extending

150 ft riverward and to within 6o ft of the top of the bank. No borings

were located within 500 ft of either failure.

31. Smith Point, Miss. (site 71, 602 MAHP). This failure, between

R—l3—D and R—l6—D, was first reported in February and surveyed in August

1973. Contours showed the typical fan shape of a flow failure with a maxi-

mum width of 375 ft, a neck approximately 130 ft across, extending 350 ft

riverward and 80 ft beyond the top of the bank. Revetment was placed in

this area in 1955, repaired and replaced in 1958 and again in 1972. No

borings were located within 500 ft; therefore, no prediction as to stability —

could be made.

32. Sunnyside—Lakeport , Ark. (site 93, 528 MAHP ). The failure

between R—14 9—D and R— 50— D was first reported in July and surveyed in August

1973 where revetment was placed in 1957. The U shape break indicated a

A8
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shear failure 230 ft in width , extending within 140 ft of the top of the
‘ 

bank and 130 ft in a riverward direction. No borings were located within

500 ft of the failure.

33. Walnut Point—Kentucky Bend, Miss. (site ibi, 516 MAR?). The

bank failure at 11—l06—D was first reported in July and surveyed in Septem—

ber 1973 where revetment was placed in 1963. The break had the fan shape
typical of a flow failure. It commenced some 150 ft landward beyond the

top of the bank and continued riverward for 300 ft. It had a maximum width

of 300 ft and a neck width at its riverward limit of only 80 ft.  There

were insufficient boring data to make predictions as to flow failure stabi—

lity at this location.

314. Mayersville, Miss.—La. (site 914, 1495 MAIIP). One failure at

R—9O—D was reported in July and surveyed in September 1973 where revetment

was placed in 1950, overlayed in 1957 and again in 1969. The break was

about 175 ft in width and extended about 20 ft beyond the top of the bank

and approximately 150 ft in a riverward direction. The characteristic

U shape identifies the break as a shear type, which was probably caused by

severe scour. No adequate data were available on borings within 500 ft.

35. Fitler—Cottonwood, Miss. (1476 MAR?). Two failures, between

11—80 and 11—82 and at R—l09, were reported in July and surveyed in October

1973 where revetment was placed in 1930 and 19147. The break between 11—80

and 11—82 indicated the typical fan shape of a flow failure with a maximum

width of 350 ft and a neck of only 80 ft across. It commenced about 100

ft beyond the top of the bank and extended 250 ft into the river. The

other break at 11—109 appears to be a shear failure approximately 100 ft —

wide and extending to within 60 ft of the top of the bank and 75 ft river—

ward. No borings were located along this reach.

36. Goodrich, La. (1465 MAE?). One failure between R-.93—D and R.-97-D

was first reported in July and surveyed in October 1973. This break had the

typical fan shape of a flow failure. It commenced some 150 ft landward

beyond the top of the bank and continued approximately boo ft riverward.

It had a rnaximun width of 500 ft and an neck width of 175 ft. Revetment

was placed in this area in 1951. No prediction can be made about the

stability of this failure location since no borings were within 500 ft.
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37. Belle Island, La. (site 61, 1459 MAll?). The bank failure

between R—79—D and R—80—D was first reported in July and surveyed in October

1973 where revetment was placed in 1956 and again in 1961. The character—

istic U shape of the failure area identifies the break as a shear type

failure some 200 ft in width and extending from 50 ft beyond the top of

the bank and continuing some 130 ft riverward. No boring was within 500 ft.

38. Milliken Bend, La. (site 10, 1455 MABP). Three failures, at
11—19—U, between 11—5—U and R—2—U and between R-11-D and H—1 8—D , were first

reported in July and surveyed in September 1973. The break at 11—19—U had

the typical U shape of a shear failure with a width of 150 ft and extending

from about 130 ft riverward, and to within 20 ft of the top of the bank.

Revetment was originally placed in this area in January 19142 and again in

October 19142. The break between 11—5—U and R-2—U had the fan shape typical

of a flow failure. It commenced some 50 ft beyond the top of the bank and

continued 320 ft riverward. It had a maximum width of 330 ft and a neck

width 01 about 150 ft. The break from H-ll—D to R-l8—D appears to be a

very large flow type failure with a maximum width of about 950 ft and a

neck width of 300 ft. It entended from approximately 200 ft beyond the

top of the tank to about 500 ft riverward. This area was originally

revetted in 1939 and again in 19145 with some repairs made in 1950 and

19614. No judgement could be made about the stability of these locations

since no boring was within 500 ft of any of them.

39. Hardscrabble, La. (397 MAHP). The bank failure between 78—D

and 83—D was first reported in July and surveyed in October 1973 where

revetment was placed in 19148. The break had the typical fan shape of a

flow failure. It commenced some 300 ft landward beyond the top of the bank

and extended some 1475 ft riverward. It had a maximum width of 500 ft and

a neck width of 150 ft. There were insufficient boring data to make predic-

tions as to flow failure stability at this location.

ho. Gibson, La. (site 186, 371 MAE?). One failure between R—2l—D

and R—23— D was reported in July and surveyed in October 1973 where revet—

ment was placed in 1960. The break was to the top of the bank and extended

some 225 ft riverward. It was classified as a flow failure since the

AlO 
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maximum width was 300 ft and a neck of only 125 ft. No borings were

located within 500 ft; therefore, no prediction as to stability could

be made.
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In accordance with letter from DAEN-RDC , DAEN-ASI dated
22 July 1977 , Subj ect: Facsimile Catalog Card s for
Laboratory Technical Publications , a facsimile catalog
card in Library of Congress MARC format is reproduced
below.

Gann, Albert R
Verification of empirical method for determining river-

bank stability, report 12—23 — 1972 and 1973 data / by
Albert R. Gann. Vicksburg, Miss. : U. S. Waterways Experi-
ment Station ; Springf ield , Va. : available from National
Technical Information Service, 1978.
20, ~56. p., 4 leaves of plates --: ill. : 27 cm. (Miscel-

laneous paper — U. S. Army Engineer Waterways Experiment
Station ; S—78—5)
Prepared for The President, Mississippi River Commission,

Vicksburg, Miss.

1. Bank stability. 2. Banks (Waterways). 3. Borings.
4. Empirical method. 5. Liquefaction (Soils). 6. Missis—
sippi River. 7. Revetments. 8. Rivers. I. United States.
Mississippi River Commission. II. Series: United States.
Waterways Experiment Station, Vicksburg, Miss. Miscellaneous
paper ; S—78—5.
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Study of Materia).s in Suspension, Mississippi River; T. 14. ~~~. 122-1 February 1939

Study of Materials in fransport , Panses of the Mississippi River; r. M. 1l~~. 158-1 Sept~~~er 1939

Geological Investigation of the Alluvia). Val.ley of the Lower Mississippi River;
Mississippi River Comission Dec~~ber ] .9~41~

A Laboratory Study of the Meandering of Alluvial Rivers May 19~5

Fine.grained Alluvial Deposits and Their ~~fecta on Mississippi River Activity July l9JsT

Report of Conference on Sand-asphalt Revetment , 12 August 1948 August 191e8

Geological. Investigation of Mississippi River Activity, Memphis, Tenn., to Nouth of
Arkansas River; P. 14. No. 3-288 June 1949

Bank Caving Investigations, Merville Revetment, Mississippi River; P. II. No.3-318 September 1950

Investigation of Free Rigger Point Crevasse, Mississippi River; Mississippi River
Corislission December 1950

Mi ssissippi River Revetment Stud.tes; St. Anthony Falls 14’draulic Laboratory Project
Report No. 21 June 1951.

Investigation of Mess Placement of Sand Asphalt for Underwater Protection of River
Banis; P. 14. No . 3~ 329 August 1951

Mississippi River Revetment Studies - Teats on a Double Layer Articulated Concrete
Mattress; St. Anthony Falls ~‘draulic Laboratory Project Report No. 28 May 1952

Pota~~lo~~ Barrel Samples; Miscellaneous Paper No. 3.9 August 1952

Torsion aiear Study; Miscellaneous Paper No. 3-10 August 1952

Study of Variability of Sand Deposits; Miscellaneous Paper No. 3-12 August 1952

Flume Investigation of Prototype Revetment; Miscellaneous Paper No. 2_35 September 1952

Investigation of Bituminous Cold Mixes for the Protection of Upper River Banks;
1. 14. No. 3-362 April 1953

Feasibility Study of Improved Methods for Riverbank Stabilization;
Contract Report No. 3-81 by Harza Engineering Co. November 19614

* Unless otherwise noted , all reports listed are publications of the Waterways Experiment Station.


