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Preface 

An empirical method of determining riverbank stability from the 

standpoint of liquefaction failures has been described in "Summary Report 

of Soils Studies, 11 Potamology Report 12-2 . Estimates of bank stability 

at~'a number of sites along the Mississippi River were included in that 

report, and it was suggested that boring data acquired in future routine 

investigations be examined and used to estimate bank stability by the 

proposed empirical method. It was further suggested that these studies 

be conducted by a central office to permit refinement of crite.ria and to 

establish the validity of' the proposed empirical method. In a letter 

dated 18 February 1953 to the Director, Waterways Experiment Station, 

subject "Proposed Potamology Study - Soils," the President, Mississippi 

River Commission, endorsed the proposed program for verification of' the 

empirical method and indicated that t he Memphis, Vicksb'llrg, and New 

Orleans Districts of' the Lover Mississippi Valley Division would be in

structed to forward the necessary data to the Waterways Experiment 

Station. 

This report is the fourth in the series entitled "Verification of 

Empirical Method of Detennining Slope Stability." Authority for the 
\ 

study was given by indorsement to basic letter from Waterways Experiment 

Station to Mississippi River Corrrrrdssion dated 13 June 1956, subject 

"Special Projects and Foundation Investigation for F'iscal Year 1957, 
Soils Division." The studies and analyses presented in this report were 

made by Messrs. R. W. Cunny and J o D. Stouffer under the direction of 

Messrs. w. J. Turnbull and w. G. Shockley of the Soils Division, Water

ways Experiment Station. The report was prepared by Mr. Stouffer. 

-
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Summa,ry 

This -re-p-ort is the fourth of' a series in which ne'W data ·obtained 
"from horlngs made :for ·revetment constructi:on are analyzed ·tu determine 
the applicabili-ty of the empirical met-hod ·--ror predicting bank stability 
with regard to liquefaction failures. Data obtained :principally in 
fiscal year 1956 are a~alyzed, and stability :p-redi-ctions are made for 17 
new areas. Failures at sites previously analyzed also are discussed. 

Bank failure.s occuxred durtng 1956 at seven sites that had been 
studied previously. Failures at f'our of' these sites were of' the flow 
type; the failures at three of these sites occurred in reaches that had 
been predicted to be subject to this type of f'ailure. Failures at the 

I 

other three sites are believed to have been caused by sc·our or were of 
the shear type o Flovr failures to date, including failures reported in 
1955 and 1956, have occurred at reaches of five of the 22 sites :pre
dicted t o be susceptible to this type of failure. 

The stability of banks with respect to flow slides appears to be 
related to the empirical criteria set forth in this r~:port. However, 
the degree of accuracy of the criteria has yet to be established. 

-



POTAMOLOGY INVESTIGATIONS 

VERIFICATION OF EMPIRICAL MEJ!HOD OF DE'l'ERMI:NING SLOPE STABILITY 

1956 DATA 

PurpOSe a~d Scope of Investigations 

1. The study reported herein is :part of a continuing investiga

tion to determine the validity of an empirical method of :predicting the 

susceptibility of Lower Mississippi River banks to flow slides and/or 

liquefaction type failures. In this report soils data obtained from 

routine borings in the riverbanks during 1956 .are evaluated and :from the 

evaluations :predictions are made o:f the susceptibility of the banks to 

:failures of these types. This report also include-s discussion of failures 

that occurred in 1956 at sites :previously studied and for which stability 

:predictions were made in :previous reports of this series. 

2. Seventeen sites along the Lower Mississippi River between miles 

357 and 952 AHP are evaluated in this report. The sites are listed below 

under the districts in which they are located: 

Vicksb~g District. Memphis District 

Nat che-z Harbor, Miss o 

Diamond-Sargent Point, Miss. 
Belle Isla.nd, Miss. 
Walnut Point, Miss. 
Pair O'Dice, Ark. 
Eutaw, Miss. 
Cy:pre s s Bend, Ark. 
IG.ondike, Ark. 

Isla~d No. 62, Ark. 
St. Francis, Arko 
Pickett, Miss. 
Brandywine, Ark. 
Tannn Bend,- Tenn. 
Little Cypress Bend, Mo. 
Merriwether Bend, Tenn. 
IsJ a.nd No. 8, Ky-. 
IsJa.nds Nos. 2, 3, and 4, Kyo 

3 o This study is a test of a :proposed analysis :rather than a com-
. ~ 

:plete barik stability analysis; consequently factors other than those on 

which the method is based have :purposely been excluded. Also, it is em

phasized that the data used in compiling this report were collected by the 

districts in routine investigations of soil conditions at proposed re

vetment sites or at revetments being repaired, and no special explora

tions, such as deep undisturbed borings or penetrometer (resistance) 

soundings, were made for this study. 
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4. The methods used by the districts to obtain ,samples ~elow the. 

ground~water table vary; the Vicksburg District uses. a bailer sampler and 

the Memph1 s District a thin-wall, fixed-piston-type sampler. The samples 

obtained with the piston-type sampler are generally considered more repre

sentative and :provide· a tnore accurate grain-size distribution tha.n those 

obtained with the bailer saJDI>ler. Nevertheless, the bailer samples used 

in this analysis were assumed to be representative of the grain-size dis

tribution even though some loss of fines can be expected in thi.s type 

sampling and may have ai'fected the determination of the limits. of various 

zones, as described subsequently. 

Empirical Criteria for .Slope Stabilitl 

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

of the potamology investigations and related studies of caving banks, 

c·oncerns. the soil conditions involved in the criteria for bank stability. 
' 

Boil conditions as
sociated with flow failures 

6. Several basic soil conditions have been found to be associated 

with flow slide.s and/or liquef'action type failures; they are described in 

PatamoJ.ogy Reports 9,..1,. 12-2, and other report.s, and were smmna.ri zed in 
. 

Potamology Report 12-3, the ~irst of this series. A brief description of' 

these 

• 

r 

sail conditions is repeated here for the sake o~ convenience. 

a. Liquefaction failures occur in :point-bar deposits. 

b. Point -baT .deJ>osits usually uantain tlJ:ree ba:-sl:c--··soil types.: _ , 

c. -

d. -

a somewhat c·ohesive overbu.rdEmJ an underlying clean, fine 
sand,. called the "upper sand series" J and_, ±n turn, undeT• 
lying coarse sands and gravels called the "loweT sand 
series." 

The stability ·of a gi-v-en slope is .dependent upon the rela
tion of overburden thickness to the thickness o:f the fine 
sand stratum within the UJ>per sand series. 

Failures have never been known to extend into the lower 
sand series. 

7 • The upper sand series is subiiivided into two zones, A and B,

based on variations in sa.nd grain size, density, and/or cone penetration 
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resistance. At sit-e.a where :failures have occurred, the boundary between 

zone'S A and B corresp.onds approximately to the depth of failure. Grain 

size and density appear to be related frmcti.ons and can be used either 

independently of' each other or in conjunction to determine this boundary. 

The changes in grain size and density that mark the boundaries between 

all soil type~ are shG'WD. in table 1. A more detailed de script ion can be 

:found in Potamology Reports 12-2 and 12-3. It should be noted that zone B 

-.may ·contain occasional thin strata of sands as fine as those found in 

zone A, but predomjnaritly it contains coarser ·and more .dense material than 

zone A. Cnnversely, the occurrence of several very thin strata ( 1 :rt or 

le-s:s thick) o:f medium or c·oarse material in a thi-ck stratum of f;lne sand 

(greater tha.n 20 f't) is not considered s:ufficient reason to prevent its 

classification as zone A. 

Thickness of zone A com-
pared with overburden thicknes-s 

8. The p~sence of' ·a given thi.ckn.es.a of .zone A sand does not al

ways aignify that a site is unstable. A comparison of the conditions at 

stable and unstabl-e sites previously investigated shows that stability 

is apparently gQverned by the ratio, R , of overburden thickness to 

zone A thic'kne.s;s. Sites' o:f kno:wn stability have R values exceeding 

1.1+ and sites where failures have occurred have R values equal to or 

leas than 0.85. 

9· Two import~t limjtations apply to the c.riteria advanced con

cerning the stab-ility of slope- and depth of failure. When the R value 

is bet-ween 0.85 and 1.4, stability is uncertain. Also, a certain thick-

ness 0t zone A sand,. believed t.o be in the order ·of 20 to 25 :f't or 

greater, must be :pre'sent for :failure to oc-cur J however,- further studies 

and observations are needed to substantiate this assumption. 

Variability of soil ~onditions 

10. Previous. investigations have shown tbat the thickness of zone A 

sand may vary considerably in a horizontal di-stance of 250 :rt. · Because 

o:f the wide spacing of' borings at the sites studied,. usually 1000 :rt or 

more, it is reasonable to a.s·sume that appreciable cba:nges in soil eondi

tions lfJ.ay occur between borings, However, :predictions in this report are 
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based · on the assumption that strata are cont.inuo.us between borings • 

Predictions 

Method of analysis 

11. The data furnished ·the Waterways EXperiment Station by the 

districts for use in thj s study C'Glnsi's.te·d of ~ogs .of borings, me-chanical 

a,nal.yses of soil sam,pl.ea, and a hydrographic survey lDB.P oi' each site 

sho'W'ing the locations. of the borings. Table 2 is a Sllnttna.ry ·of' 'the map 

identification data.~ 

12. The percentages of ·material passing tne· lfo. 4o and No. 60 

sieves were U:Sed in Wining the upper and lower sand series. The peak 
' 

grain dia:tlleter, Dp· , "Was. also used to aid in ·defining the zones. Tb.i's 

method for determ1ntng the peak grain diame-ter coneri'sts. of plott.ing m:t 

3-eyc1-e sem:t log paper 'the percentage of· material obt.a.:f ned on each sieve 

vers:ua grain diameter 1 and obtaining the DP fi'O.IB. the' intersect ion of 

the atraigh.t line proJection Q1' the two :sides. of the log-frequency -eurve. 
Each soil sam;ple vas e'laS'S"ified either as: .overbu.rden,.. upper (zone A ·Gr l!), 

or lo:wer- saud series mate:ria.J • 

13. The various. serie-s and zones were delineated ·on a soil profile 

for eaeh site. The thicknesses of overburd-en and zone A sand were de

term1 ned for indi viduaJ borin.g.s. and the cor~sponding R values. obtained. 

Table 3 summarizes. :aoil eandjtions at aJ 1 sites. s.tun:i·ed in this inveatiga

ti:on. The ranges in thickne-ss en' overburden a:nd zone A sana are plotted 

s.eparately for the Vicksburg artd Meluphis Dis.trict.s 1n plate 1* for all 

site-s. 'Where zone A sand ·was. pre:sent. 

Nev site invest!ip.ti~I<S 

.. 
I 

14. Natchez J;Ut:I:bor, M1,t:l!i• SiX borings,., 700: to 1350 :f't apart.,. -were 

made on the left banlr Qf the Missiuippi Rive'r betweea 357.2 and 358.2 
MAHP • ** The ove-rburden vanea from 68 'to 100 ,ft in thi;ckness J and Z;Gtte A 

sand,. present at. the lqcations of fo11r of the six borings·, varie-s frOUl 8 

* - The method used .for :plotting R Yaluea ia descr.ibed in Report 12-4 
o.t this ae'riea. 

** Miles apove Head of Pa.ssea. 
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·to 26 f't in thickne:s:s. The R values at areaa where zone A sand is 

present range f'rom 2.65 to. 11.50. The site is considered stable with re

spect to failure by lique:t"act ion. 

15 • Dia.mond-8a,rgent Point, Mis-a. Ei~t bOrings,. 900 to 3250 :rt 

a.pa.:rt T -we-re made on the right ba.nk of the Mi-ss:issi:ppi River between 416.5 

a.nd. 419.5 MAHP. _The overburden varies from. 13 to 84 f't in thickne.sa; and 

.zone A sand, :presen.t at five o.f' the eight boring locations,- varies froB!; 

10 to 4o f't in thickn.es:s- The R values at axe as 'Where zone A sand is. 

present range f'rom 0..33 to 3.50. A :pot.entially unstable .condition exiats 

at boring 4 (range 418.5) and at boring 8 (range 416.2) as the R value-s 

&re 0.83 and 0.33, res.pectively. The remaining areas of the s.it.e are con

sidered stable with I'ega.rd. t .o failure by liquefaction. 

16. Bell-e IsJ;md,- Mias. _ Five borings, 1200 to 2000 f't _ apart, -were 

·made on the .lef't bank of the Mississ.ippi River between 451.0 and 453.0 

MAJIP. The overburden vari-es fr-0m 12 to 75 ft in thicknes:aJ and zone A 

sa:niJ,- present in all bo.rin.gs.,r varies. from 8 to 63 .f't in ·thickness... The 

R -values range f'r.om. 0 .• 44 to 4.5Q. A potentially unstab~e -condition 

-eXists at boring l (range 45.2.8) as 28. ft of overburden is underlain by 

a relatively thick (63 :f't) zone A sand .atratum; the R value is. 0.44. 

The remaining areaa o:f the .s:ite where the R value is greater tba.n 1.40 

Q'r z.one A is l.esa than 20 f't thi:ek are c¢nside-re.d stable with respect t .o 

failure by -means ~ flow slid-e:& G>r liquefa.ct ion~ 

17 o Walnut Po~t,. Mis.s • Eleven borings, 1300 ta. 2200 ft apart.,. 
I 

were made -0n the left bank Of the Mi.asi.s.a.ippi River between 510.8 and 

5J-4.5 :MAHP. The ove'rburden varies from 9 to 70 f't in thi.cknes.s; a;nd 

zone A sandr present in all borings, varies from 6 to 29 .ft in thickneas. 

R values range f'rom 0.45 to 11.65. An unstable condition exist.s. at 

b;oring 4 (range 513.-4) as 9 ft of overburden is. underlain by 20 f't of 

zon-e A sand, and the R~ value i .s 0.45. The :predi.ction of stability is 

uncertain at boring 3 (range 513.7), as 26ft of" overburden is underlain 

by 29 f't of zone A sand and the R value is 0.90. The :remaining areas 

of the site are considered stable with regard to failure by liquefaction 

since either zone A sands are less than 20 ft thick or the R value is 

greater than 1.40. 
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18. Pair O'*Dice, Ark. Seven borings, 1800 to 2600 ft ap~rt, were 

made on the right bank of the Mississippi River between 552.0 and 555·9 

MAHP. The overburden varies :from 4 to 70 ft in thickness; and zone A 

sand,. :found in four of the seven borings, varies from 4 to 34 ft in 

thickness. The R values range from 0.40 to 6.50 at areas where zone A 
• 

sand is present. Boring 6 (at 553.2 MAHP) shows 4 .ft of ·overburden 

underlain by 10 ft of zone A sand; although the R value is 0.40, the 

10ft of zone A sand is not believed to be sufficiently thick for de

velopment of flow slides. All areas of the site are considered stable 

on the basis of' the empirical method. 

19. Eutaw, Miss. Seven borings, 1900 to 2200 ft apart, were made 

on the left bank of' the Mississippi River between 557.5 and 559.4 MAHP. 

The overburden varies from 36 to 57 ft in thicknes.s; and zone A sand, 

present in all seven borings, varies from 8 to 19 :ft in thickness. The 

R values range :from 2.00 to 5.50. The site is considered stable on the 

ba.sis of the empirical method. 

20. Cypress Bend, Ark. Ten borings, 1500 to 2500 ft apart., were 

made on the right bank of the Mississippi River between 559.9 and 562.3 

MA.HP. The overburden varies from 23 to 75 :ft in thickness; and zone A 

sand, present in seven of the ten borings, varies :from 9 to 23 ft in 

thickness. The R values at areas where zone A sand is present range 

from 1.00 to 3.23. Stability is uncertain at boring 4 (range 560.8), 

as 23 ft of overburden is underlain by 23 ft of zone A sand and the R 

value is 1.00. Other areas at the site are considered stable on the 

basi.s of the empirical method. 

21. IO.ondike, Ark. Eight borings, 2200 to 3200 ft apart, were 

made on the right bank of the Mississippi River between 579.5 and 583.0 

MAHP. The overburden varies from 8 to 83 :ft in thickness; and zone A 

sand, present in only two of the eight borings, varies from 8 to 19 ft 

in thickness. Since zone A strata are either less than 20 ft thick or 

nonexistent, a.l 1 areas of the site are considered stable upon the basis 

of the empirical method. 

22. Island No. 621 Ark. 

made on the right bank of the 

Seven borings, 925 to 1050 ft apart, were 

Missi.ssippi River between 634.5 and 636.0 



·MAHP. The overburden varies from 8 to 55 ft in thicknes.s; and zone A 

sa.nd, found at only t-wo borings, is 6 and 7 ft in thickness. Since 

zone A sands are less than 20 ft thick and ·the R values at areas 

where zone A .,sand is pre·sent are 4.00 and 7.85, the :site is considered 

stable 'With respect to failure by means of liquefaction. 

7 

23. St. Frat~cis t Ark. Four borings, 1000 f't apart, were made on 

the right bank of the Mississippi Riyer bet'Weell 669.2 and 669.8 MAHP. 

The overburden varies from 28 'to 34 ft in thicknes,s; and zone A san.d, 

found at all borings,. varies. from 7 to 18 f't in thickness.. Since zone A 

sands are less tha.n 20 ft thick and the R veJ.ue,a range from 1.55 tD 
I 

4.00, the site is considered stable with regard to failure by liquefactiono 

24. Picketty MiS's.. Eight borings,. 925 tQ 1375 ft apart, were made 

on the left ba:nk of' the Mississippi ~iver bet)re'en 699 .. 5 and 701.0 MAHP .. 

The overburden varies frQ.DI 21 to 49 tt in thiclmes.a; a.nd zone A sand, 

present. in al 1 except. 2 bor~s, varies. from. 10 to 29 ft in thickne.as.. 

The R values at areas where zone A sand is. present range· from 0. 79 to 

4.90. A p.otentially unstable condition exista at boring 1, sta -ll7+50, 

as 23 ft o:f overburden i ·s rmderlain by 29 :rt of' zone A ·sa.nd and the R 

value is 0.79. Stability is uncertain at boring 2, sta 127+00, 'Where 31 

f't of' ·overburden i.s urulerlain by 23 f't of zone A aand and th-e R value 

is- 1.35. The remaining areas. of' the site are cQnsidered stable with 

respect to failure by ·means of liquefaction. 

25.. ~nd.yw;f.ne, Ark. Seven borings, 2000 to 2200 :f't apart, vrere 

made on the right bank of the Mississippi River between 747.0 :and 749.3 

MAHPtt The overburden varies from 12 to 39 tt in thickness; and zone A 

sand present in all except 2 borings, varies. from 4 to 14 :rt in thick-7 

ness. The R vs.luea, at a.rea·s where zone A sand is. present range from 

0.86 t0 7 .oo. Altho.ugb. th-e computed R value is le'S.s. than 1,40 in cer

tain areas, zone A sands are les.s than 20 :f't thick., and therefore a11 

areas of the site are considered stable with regard to failure by 

liquefaction. 

26. TrJllll! Bend, T~, Se-ven borings r 1000 f't apart, were made on 

the lef't. bank ·of ·the Mississippi River, four ot which are between 820·.8 

and 821.4 MA.HP, and 'three' between 818 .8 and 819.2 MAHP.. The investigated 
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areas are at each end of an existing revetment. The overburdE?n varies 

fro.m 20 to 57 ft in thickness; and zone A sand, present in all except 

2 borings, varies from 6 to 18 ft in thickness. Since zone A sands are 

less than 20 ft thick and the R values at areas where zone A sand is 

present range from 2.00 to 7.12, the areas represented by the borings 

are considered stable with regard to failure by liquefaction. 

27 o Little Cypress Bend, Mo.. Three borings, 1100 ft apart, were 

made on the right bank of the Mississippi River between 867.6 and 868.0 

MAHP. The overburden varies from 32 to 52 ft in thickness; and zone A 

sand, in the only boring ~nere it is present, is 15 ft in thickness. 

The R value is 3.20 where zone A sand is present. The site is con

sidered stable with regard to failure by liquefaction. 

28. Merriwether Bend, Tenn. Four borings, 1000 ft apart, were 

made on the left bank o:f the Mississippi River between 873.0 and 873.8 

MAHP. The overburden varies from 6 to 44 f't in thickness; and zone A 

sand, present in all except one boring, varies from 19 to 25 ft in 

thickness. The R values at areas where zone A sand is present range 

from 1.24 to 2.05. Stability is uncertain at sta 344+00, as 31 ft of 

overburden is underlain by 25 ft of zone A sand and the R value is 

1.24. The remaining areas of the site are considered stable with re

gard to failure by liquefaction. 

29. Island No. 8, Ky. Seven borings .r 1000 to 1100 ft apart, were 

made on the right bank of the Mississippi River at 924o0 MAHP. The area 

is at the upstream end of the chute of Island No. 8 .r which is now the 

navigation channel. The overburden varies from 6 to 46 ft in thickness; 

and zone A sand, present in all except one boring, varies from 13 to 43 

ft in thickness. The R values at areas were zone A sand is present 

range from 0.23 to 1.85. A potentially unstable condition exists at 

boring 1, sta 25+75, as 6 ft of overbuxden is underlain by 26 ft of 

zone A sand, and the R value is 0 o 23. Likewise, unstable condi ti0ns 

exist at the downstream end of the area from sta 66+00 to sta 87+00 as 

borings 5, 61- and 7 show that 27, 12, and 11 f't of overburden are under

lain by 32, 40, and )+3 ft o:f zone A sand, respectively, and R vaJ_ues 

are 0.84, 0.30, and 0.26, respectivelyo The remaining areas of the site 
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are consid-ered stable with regard to failure by liquefaction. 

30. Islands Nosl 2, 3,. and 4, }{Y,. Sixteen borings, 800 to 1100 .ft 

apart, were made on th-e right rive-rbank of the Misaias-ippi River between 

949.0 and 952.0 MAHP. The overburden varie-s from 18 to 66 .ft in thick

ness; and zone A sand,. present in ten of' the borings_,_ varies from 3 to 49 

:t't in thickness. The R values at areas where zone A sand is pre-sent 

range from 0.55 to 7 .oo. A pOtentia.l ly unstable condition exists at bor

ing 3, sta 193+50,- and at boring 16, sta 64+oo., as 27 and 18 ft of over

burden are unde-rlain by 49 and 25 f't of zone A sand, respectively, and R 

v.alue·a are 0. 55 and 0. 72,. respectively. Stability is uncertain at boring 

6, sta 164+00, a.s 34 :f't of overburden is unde'rlain by 25 ft of' zone A 

sand and the R value is 1. 36. The remaining areas of' the site are con

sid-ered stable with respect to failure by liqu~f'action. 

Failttre·s at .Site.s Previously Studied 

31. In furtherance of the objecti vea of the program for verifica

tion -Of the empirical method for determining slo:pe stability, the Presi~ 

dent, Mississippi R1 ver Commi s·sion:, bas instructed the Memphis, Vicksburg, 

and New Orleans Districts to forward to the Waterways Experiment .Station 

reports of' any bank and revetment failures at sites that have been studied 

in this investigation. The river inspection made in 1954 revealed no sig ... 

nificant failures at sites studied previously; however, during the 1955 

inspection, 13 revetm·ent failure's were noted at six s:ites as described in 

Report 12-6. During ·the river inspection of 1956,. 14 revetment failures 

were noted at seven sites previously studied. The'Se 1956 failures are 

d taC1i1ssed in the follo:wing paragraphs. 

32. The survey maps and cros·s sections of the failure areas were 

f'orward.e'd to the Waterways Ex:per1ment .Station for analysts and were 

studied to determine whether the failure w.s a i'low slide. The following 

criteria were used to id-entify :flow failure surfaces: 

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

b. Af'ter-fa.ilure slopes are relatively flat. -
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c. -
d. -

The failure surface ustra.lly encompasses the top of bank. 

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

33. In the evaluation of' revetment performance, high river stages 

are generally considered more critical than low stages for liquefaction 

type failures. In 1954 the maxinmm river stage was generally 10 to 20 ft 

below ba.nkfull stage; in 1955 the maximum river stage at Helena, Ark., 

and above was generally bankfull to 5 :rt above ba.nkf'ull; below Helena 

the maximum river stage was generally bankfull to 10 ft below bankful 1. 

In 1956 the river stage generally ranged from bankfull to 14 ft below 

bankfull.. It is pointed out that in 1954 when the maximum rive-r stage 

was low no revetment failures were reported, whereas in 1955 and 1956 

when some reaches of the river did become bankfull several failures oc

curred; however, since the bankful 1 condition did not occur everywhere, 

some reaches may not have been subjected to as seve~e a test as they 

may be in the future. It should be noted also that in all cases the 

survey maps were made from annual surveys conducted during the summer 
. 

at low river stages, probably several months after the failures had oc-

curred; i.e., no special surveys were made for any of the reported 

failures. Consequently it may be reasonably assumed that river cur

rents had modified the contours in the failure areas, and for this rea

son it is difficult in some cases to determine whether the failures 

were of the liquefaction or .shear type. 

34. Table 4 compares flow~failure predictions with observed per-
~ 

formance through 1956 of all sites discussed in Reports 12-3, -4, and -6. 
The estimated maximum river stages with reference to the bankfuJ 1 condi

tion at each of the sites studied in Reports 12-3, -4, and -6 are also 

shown in table 4 o No failures were reported to have occurred in 1954 o A 

discussion of the failures reported in 1955 was given in Report 12-6, and 

a similar discussion of failures observed in 1956 is given in this report 

for sites at which perf'orma.nce predictions have been made. 

Reid Bedford, La .. 

35. Three bank failures were repprted to have occurred at this 
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site during the spring of 1956 between ranges 422.83 and 423.47 where 

revetment had been placed in September 1954. The failure at range 422.85 

;ls neck-shaped and is relatively small; its maximum width is about 150 ft .. 

and minimum width at _ the neck is about 80 ft; it extends from about 150 

to 350 ft riverward of the top of bank. The failure at range 423.04 is 

shaped similar to an elongated bowl and is the largest of the three 

failures at this site. Its maximum width is about 400 ft and miniml.llll 

width at the neck is about 100 ft, and it extends from about 100 ft la.nd

ward to 300 ft riverward of the original top o~ bank. The failure at 

range 423.46 is neck-shaped, its maximum width being about 300 :f't and 

minimum width at the neck about 70 ft; it extends from about 20 ft to 

300 ft riverward of the top of' banko The three failures at this site 

are considered to be clearly of the lique~action type. 

36. The area where failures occurre-d had been investigated in 

1954 by borings B-2-54 through B-4-54 which were analyzed in Re~ort 12-4. 

The data from these borings indicated that some 4o f't of overburden was 

underlain by 60 f't or more of zone A sand with consequent R values of 

0.67 to 0. 79· Consequently the area was predicted to be susceptible to 

liquefaction type failures. 

Marshall-Browns Point, La.. and Miss. 

37. Three failures occurred at thi.s site during the spring of 1956 

between ranges 44o.O and 441.0 where revetment bad been placed in November 

1952 and repaired in September 1955. The revetment in this reach contains. 

scars from ma.ny previous bank failures, six of which were discussed in 

Report 12-6. One of the three failures reported to have occurred in the 

spring o~ 19561 located at about range 440.3, has a maximum width of about 

350 ft and a minimum width of about 150 ft at its neck; it is throat

shaped and extends from about 50 ft landward to about 300 f't riverward of 

the original top of bank. Contours of the other two new failures located 

at ranges 44o.l and 441.0 are not as distinct as those at range 44o.3; 

however, it is believed that each o~ the three new failures is of the 

liquefaction type. 

38.. The soil conditions in the area where failures occurred at 

Marshall-Browns Point were analyzed in Report 12-3. It was predicted 
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that the bank from range 439.8 to 441.2 would be susceptible to flow 

failure, since zone A sands ~re approximately 1-1/2 times the thickness 

believed necessary for liquefaction failures. The empirical formula 

correctly predicted the susceptibility to flow failure of the ba.nk at 

this site. 

Catfish Point, Miss. 

39· A failure was reported to have occurred in the spring of 1956 

between ranges 565.59 and 565.73 where revetment had been placed in July 

and August 1954. The maximum 'Width of this failure is about 650 ft and 

it extends from about 70 ft landward to about 300 ft ri verward of the 

original top of bank. The failure surface is somewat irregular and 

there is no distinct narrow throat, which would be considered indicative 

of a :flow failm:+e, although three small, relatively narrow throat -shaped 

scallops are evident • The failed slope is generally parallel to the 

slope which existed prior to failureo Based on these conditions, it is 

believed that the failure was primarily of the shear type rather than of 

the liquefaction type. 

40. The nearest boring, C-5-54, located 1100 ft upstream from the 

fai.led area, was discussed in Report 12-4. The boring data indicated 

that 28 ft of overburden -was underlain by 7 ft of zone A sand. Conse

quently a stable condition with regard to flow failure was predicted on 

the basis of the empirical method, and it appears that a flow failure 

has not occurred. 

Victoria Bendt Miss. 

41. Three failures bet~en ranges 586.69 and 586.91 were reported 

to have occurred at this site during the spring of 1956 where revetment 

had been placed in August 1955. The failure at about range 586.9, the 

largest of the three, is bowl-shaped with a narrow throat. Its maximum 

width is about 500 ft and minim)un width at the throat is about 150 ft, 

and it extends from about 100 f't landward to about 300 ft riverward of 

the original top of bank. The slopes subsequent to failure are flatter 

than those prior to failure. On the basis of these conditions it is be

lieved that the failure resulted from liquefaction. The other two fail

ures, located about at ranges 586.8 and 568.7, are smaller tha.n the 
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failure at range 586.9; the maximum widths are about 300 ft and they ex

tend from top of bank to about 250 :ft ri verward. The characteristic nar

row neck is not as distinct a£ that at range 586.9. Nevertheless these 

failUI'es are believed to be primarily of the liquefaction type also. 

42. The failures at Victoria Bend lie Vlithin a reach analyzed in 

Report 12-6. Boring V-5-55 7 range 587 .1, approximately 100 :ft upstream 

from the f'ailure at range 586.9, showed 26 ft of overburden underlain 

by 17 f't of zone A sa.nd and the R value was 1.53. Boring v-6-55, 

range 586.79, and about 200ft landward from the failure at range 586.8, 

showed 28 f't of overburden with no zone A sands pres.ent. Boring V -7-55, 

range 586. 5, and about 100 ft downstream from the failure at range 586.7, 

showed 16 f't of overbtn"den underlain by 10 ft of zone A sand and the R 

value VIaS 1.60. Based on the analysis of these borings it was predicted 

that the area in which the failures occurred would not be subject to 

liquefaction type failure', and therefore it appears that the empirical 

method did not correctly predict the instability in this area. However, 

the entire area is a point -bar deposit and an l.Ulstable condition was 

predicted about 1500 :f't upstream. from t .he failure area. It is consid

ered quite possible that the borings in the vicinity of the failed area, 

which were located without regard t.o geological features,- may not have 

been located in the most critical areas. Foundation conditions in point-, 

bar depostts may vary significantly within a distance of a few hundred 

feet, and the foundation conditions in the failed areas may be somewhat 

different from those indieated by the borings. 

B;lg Island, Ark. 

43. The 250-f't-long failure -was reported to have occurred at this 

site during the spring ·of 1956 between ranges 591.08 and 591.19 where 

revetment was placed in August 1955. The failure is confined to the 

articulated concrete portion of the revetted slope and is circular in 

plan; a 30-ft-deep hole exists near the toe of the slope. The failU!'e 

does not appear to be the result of a flow slide· but probably was caused 

by erosion or scour beneath. the mattress. 

44.. The soil conditions at Big Island were ana.] yzed in Report 12-6. 

The closest bqring, B-2-55, s.dme 200 ft upstream from the failure area, 
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showed that 50 ft of overburden was underlain by 4o ft of zone A sando 

Since the R value for this boring was 1.25, it was predicted that sta-

bility was uncertain. 

Island No. 48, Tenn. 

45. A failure at 714.5 MAHP between revetment sta 164+oo and 170+00 

was reported to have occurred during the spring of 1956 where revetment 

had been placed in November 1954. The failure consists of two scallops7 

each abdut 200 ft long. The scallops do not encompass the top of ba,nk 

and the failure surface does not possess a narrow throat which i£ con

sidered indicative of liquefaction. Therefore it appears that the fail

ure was caused by shear rather than liquefaction. 

46. The point where failure occurred lies within the area analyzed 

in Report 12-4. In that report is was predicted that a stable condition 

existed on the basis of the empirical method, as no zone A sands were 

present at either of two nearby borings. Therefore, it appears that the 

prediction that the site is not susceptible to liquefaction type failure 

is still correct. 

Ensley, Tenn. 

47 • A failure occurred during the -spring of 1956 at approximately 

720.0 MAHP between revetment sta 240+00 and 244+00 where revetment had 

been placed in November 1954. The failure is approximately 400 ft in 

length and encompasses the original top of bank in its entirety. It 

extends up to 100 ft landward of top of bank to some 200 ft riverward 

of the original top of bank. The failure sttrf'ace is neck-shaped and is 

somewhat unusual in that the axis of the failure is oriented in a direc

tion parallel to the bank and the outlet is at the upstream end of the 

failure area. This failure is believed to be of the flow type. 

48. The 1956 failure at the Ensley revetment is located 400 ft 

upstream from the area investigated in September 1953. Boring 15, 

located at sta 248+00, 400 ft downstream from the failure area, was dis

cussed in Report 12-4. Foundation conditions at this boring consisted 

of 5 ft of overburden underlain by 23 :ft of zone A sand; the computed R 

value was 0.22, and it was predicted that this area would be susceptible 

to liquefaction type failure. Therefore it appears that the empirical 
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meth'Qd ·cort-ectly :Predicted the flow failure at this site. 

Sumrna.ry of Predictions and Site Perf'orm:a;nce 

New .sites 

49, On the basis of the data analyzed in this report the following 

predictions relative to the new sites a:pp·ear to be justified. 

a.. -

b. -

c. -

Perfo:r:mance at 

The following ;areas appear to be stable: 

Natch~ Harbor, Miss. 
Diamond-Sargent Point, Miss., except at ranges 416.2 

and 418.5. 
Belle Isla;nd, Mis.s., exce:pt at range 452.8. 
Walnut Point, Miss., except at ranges 513.4 and 513.7. 
Pair 0 'Dice, Ark. 
Euta;w., Miss. 
Cypress Bend, Ark.J except at range 560.8. 
Klondike, Ark. 
Island No. 62, Ark. 
St • Francis, Ark. 
Pickett, Miss., except at sta 117+50 and 127+00. 
Brandywine, Ark. 
Ta.mm Bend, Tenn.. 
Little Cy:pre·ss Bend, Mo. 
Merriwether Bend,- Term.,. except at sta 344+00. 
Island No. 8, Ky., except at sta 25+75 and sta 66+00 to 

87+00. 
I sla.nds Nos .. 2, 3, and 4_., __ KYJ_, __ except at sta 64+00, 164+00, 

and 193+50. 

The following areas appear to be _:potentially unstable: 

Diamond-Sar~ent ?oint,. Miss·.,. ranges 416.2 an<i 418.5. 
Belle Island,. Miss., range 452.8. 
Walnut Point, Miss., range 513.4. 
Pickett, Miss., sta 117 +50. 
Island No. 8, Ky., sta 25*75T and 66+00 to 87+00. 
Islands Noa • 2, 3, and 4, Ky. , sta 64+00 and 193+50. 

St.ability is uncertain in the fol.lowing areas: 

Wa 1 nut Faint, Miss • , range 513.7 • 
Cypres.s Bend, Ark., range 560.8. 
P'ic"kett, Miss., sta 127+00. 
Merriwether Bend, Tenn., sta 344+00. 
Islands Nos. 2, 3, and 4, Ky., sta 164+00. 

sites :previously ·-studi.ed 

50. During the spring of 1956, bank failures were reported to 
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have occurred at seven sites for which stability -predictions had been 

made. Failures at two of the seven sites (Catfish Point and Island No. 

48) are believed to have been of the shear type J the empirical formula.~ 

which is not designed to predict shear type failures, indicated that flow 

failures would not occur at these two sites and it is believed that such 

have not occurred. A bank failure at one of the sites is believed to 

have been the result of scour; this occurred at Big Island where sus

ceptibility to liquefaction vm.s uncertain. Failures at the remaining 

four sites are believed to ha-ve been of the flow type. Flow failures 

at Reid Bedford, Marshall-Browns Point, and Ensley bad been predicted} 

whereas flow failures at Victoria Bend occurred in reaches predicted to 

be stable; flow failures had been predicted in other reaches of Victoria 

Bend but these reaches did not fail. 

51. The maximum river stage during 1956 generally ranged from 

about bankfull to about 14 :ft below bankfull for the revetment sites 

being studied; this may be compared with stages in 1955 of about 5 ft 

above to 10ft below bankfull~ and with stages in 1954 of about 10 to 20 

ft below bankfull. During the three years for which observed bank per

formance has been compared with predicted preformance, flow failures have 

occurred at reaches of five of 22 areas that were predicted to be subject 

to :flow failure and that have been revetted. Flow failures also have 

been observed at tvro sites predicted to be stable,. but it is believed in 

these two instances that foundation conditions may not have been ade

quately explored and therefore the predictions were based on insufficient 

data. 

Conclusions 

52. It appears that liquefaction type bank failures are related to 

the stability criteria being studied. However, since maximum river stages 

during the past three years have been relatively low and bank:ful 1 and 

greater stages have been experienced at comparatively few sites, the em

pirical formula for predicting susceptibility to flow failure is not con

sidered to have been fully tested, and its degree of accuracy has yet to 

be determined. 



'l'abJ.e J. 

Outline of Typical Soil Conditions in Lower Mississippi Valley Point-bar Deposits 

I. Overburden soils 

> 10% passing the 
No. 200 sieve 

II. Massive Sands 

< 100/o passing the 
No. 200 sieve 
D > 0.090 mm 

p 

Contains all soils that exhibit cohesive properties. Includes natural 
levee, point-bar overburden, swale fillings, and channel fillings; 
commonly highly stratified with a wide range of cohesive soil types from 
fat clays to silty sands. 

Upper sand series 

> 50% passing No. 4o 
sieve 

D < o.46o mm 
p 

Natural density 
< lo6 lb per cu ft 

Lower sand series 

Coarse sand and gravel, 
contains strata in which 
< 50% passes the No. 40 
sieve 
D > 0.460 mm 

p 

Zone A: 

Fine sand > 5o% passing No. 60 sieve 
D ~ 0.272 mm p 
Natural density < 102 lb per cu ft 
R.D. < 78% 

Zone B: 

Medium sand, contains strata in which 
< 5o% passes No. 60 sieve 
> 50% passes No. 40 sieve 

0.460 mm > D > 0.272 mm - p 
Natural density > 102, < lo6 lb per 

cu ft 

Natural density > 1o6 lb per cu ft 
I 



Revetment Site 

Natchez Harbor, Miss. 

Diamond-8a.rgent Point, Miss. 

Belle Island, Miss. 

Walnut Point, Miss. 

Pair O'Dice, Ark. 

Eutaw, Miss. 

Cypress Bend, Ark. 

lG.ondike, Ark. 

Island No. 62, Ark. 

St. Francis, Ark. 

Pickett, Miss. 

Brandywine, Ark. 

Tamm Bend, Tenn. 

Little Cypress Bend, Mo. :.. 

Merriwether Bend, Tenn. 

Island No. 8, Ky. 

Islands Nos. 2, 3, and 4, Ky. 

Table 2 

Smmnary of' Map Identification Data 

Boring No. 

R-l-56 - R-6-56 

D-l-56 - D-8-56 

B-l-56 - B-5-56 

W-l-56 - W-ll-56 

P-l-56 - P-7-56 

E-l-56 - E-7-56 

C-l-56 - C-10-56 

K-l-56 - K-8-56 

l - 7 

l - 4 

l - 8 

4, 6, 8, 10, 12, 14, 16 

A, B, C, D, and 17-19 

21 - 23 

24 - 27 

l - 7 

l - 16 

Miles above 
Head of Passes General Title 

Vicksburg District 

357.2 to 358.2 Natchez Harbor 

4o8.l to 423.0 Reid Bedford to Buckridge 

451.0 to 453.0 Belle Island 

513.7 to 522.6 Walnut Point 

550.9 to 555.6 Mounds to Huntington Point 

555.6 to 564.8 Eutaw 

555.6 to 564.8 Catfish Point to Eutaw 

579-5 to 583.0 lG.ond.ike 

Memphis District 

632.0 to 637.0 Burke Landing 

669.0 to 674.0 Harbert Point 

697.0 to 702.0 Porter Lake 

745.0 to 750.0 Brandywine 

818.0 to 822.0 Tamm. Bend 

866.0 to 872.0 Little Cypress. Bend 

872.0 to 878.0 Merriwether Bend 

921.0 to 925.0 Head of Island No. 8 
Comparative Bank Line 

Map 
Date 

June 1956 

Mar 1955 

Oct 1953 

Feb 1956 

May 1955 

May 1955 

May 1955 

Sept 1956 

July 1956 

Sept 1955 

Aug 1956 

July 1956 

Aug 1956 

May 1956 

May 1956 

May 1956 

945.0 to 950.0 Columbus, Ky. , and Belmont, Mo. June 1956 

Sheet No. File No. 

l and 2 M-3-52 

l and 2 N.O.-l-4 

1 MRBP 6/6 
2 0-59-47 

1 0-38X-76 

3 0-38X-74 

2 0-38X-74 

l --------

l 60/114 

l 60/227 

l 60/238 

1 60/235 

l 60/246 

l 60/156 

l 60/225 

1 167/95 

1 60/228 



Table 3 
Summary of Soil Cond:tions at 1956 Sites 

Boring Overburden Zone A 
Site Depth Thickness Thickness R MAHP* Date Number f't ft ft Value 

Vicksburg District 

Natchez Harbor, Miss. 357.2 to 358.2 June and R-1-56 100 100 0 -----July 1956 R-2-56 100 92 8+ 11.50 
R-3-56 81 81 0 -----R-4-56 100 69 18 3.83 R-5 -56 88 68 20+ 3.4o 
R-6 -56 100 69 26 2.65 

Diamond-Sargent Point , Miss . 416.5 to 419.5 July and D-1-56 90 84 0 -----Aug 1956 D-2-56 85 50 0 -----D-3-56 86 38 15 2.53 
D-4-56 85 24 29 0.83 
D-5-56 85 54 0 -----D-6-56 86 35 10 3.50 
D-7-56 85 23 16 1.44 
D-8-56 86 13 4o 0.33 

Bell Island, Miss . 451.0 to 453.0 July 1956 B-1-56 100 28 63 0.44 
B-2-56 92 75 17+ 4.41 
B-3-56 86 64 22+ 2.91 
B-4-56 98 12 15 o.8o 
B-5-56 90 36 8 4.50 

Walnut Point, Miss . 510 .8 to 514.5 June aDd W-1-56 90 70 6 ll.65 
July 1956 W-2-56 83 10 19 0.53 

W-3-56 90 26 29 0.90 
w-4-56 90 9 20 0.45 
W-5-56 95 42 8 5.25 
W-6-56 88 22 6 3·67 
W-7-56 90 27 13 2.08 
w-8-56 90 38 ll 3.45 
W-9-56 90 46 20 2. 30 
W-10-56 90 42 10 4.20 
W-ll-56 90 37 9 4.u 

Pair O'Dice, Ark. 552.0 to 555 ·9 June and P-1-56 90 51 34 1.50 
July 1956 P-2-56 90 70 16 4.37 

P-3-56 86 36 0 -----P-4-56 90 37 0 -----
P-5-56 90 43 0 -----P-6-56 84 4 10 o.4o 
P-7-56 80 26 4 6.50 

Eutaw, Miss . 557.5 to 559 .4 May and E-1-56 96 55 10 , .50 
June 1956 E-2-56 85 57 13 ·38 

E-3-56 95 48 12 4.00 
E-4-56 95 36 18 2.00 
E-5-56 91 38 8 4.75 
E-6-56 82 36 8 4.50 
E-7-56 95 40 19 2.10 

Cypress Bend, Ark. 559.9 to 562.3 May and C-1-56 93 48 0 -----
June 1956 C-2-56 90 75 0 -----

C-3-56 103 42 13 3·23 
c-4-56 96 23 23 1.00 
C-5-56 90 29 9 3.22 
c-6-56 88 24 10 2.4o 
C-7-56 92 36 18 2.00 
c-8-56 86 32 13 2.46 
C-9-56 92 29 13 2.23 
C-10-56 89 27 0 -----

Klondike, Ark. 579.5 to 583.0 Aug 1956 K-1-56 89 58 0 -----
K-2-56 91 13 0 -----
K-3-56 91 42 8 5·25 
K-4-56 75 71 0 -----
K-5-56 81 38 0 -----
K-6-56 91 27 0 -----
K-7-56 89 83 0 -----
K-8-56 85 8 19 0.42 

(Continued) 

Note: When bottom of boring did not completely penetrate zone A sF..ud stratum, a + symbol was used to indicate 
tbat total thickness of stratum is probably greater than sbo";. 

* Miles above Head of Passes . 



Table 3 (Continued) 

~oring Overburden Zone A 
Depth Thickness Thickness R 

Site MAHP* Date Number ft ft ft Value 

Memphis District 

Island No. 62, Ark. 634.5 to 636.0 Apr 1956 1 62 55 7+ 7.85 
2 73 39 0 ----
3 61 29 0 ----
4 64 8 0 ----
5 52 15 0 ----
6 70 34 0 ----
7 61 24 6 4.00 

St . Francis, Ark. 669.2 to 669.8 Mar 1956 1 71 28 7 4.00 
2 71 28 18 1.55 
3 73 32 14 2.28 
4 71 34 15 2.26 

Pickett, Miss. 699.5 to 701.0 July 1956 1 67 23 29 0.79 
2 84 31 23 1.35 
3 64 37 0 ----4 70 45 11 4.09 
5 76 ~~ 10 4.90 
6 70 16 2.75 
7 82 21 0 ----8 79 42 20 2.10 

Brandywine, Ark. 747.0 to 749.3 June 1956 4 82 29 14 2.07 
6 73 39 i~ 3.00 
8 67 12 0.86 

10 77 30 0 •••• 
12 53 19 0 •••• 
14 55 28 4 7.00 
16 79 19 11 1.73 

Tamm Bend, Tenn. 820.8 to 821.4 Feb 1956 A 80 40 18 2.22 
B 79 57 8 7·12 c 76 25 6 4.17 
D 77 20 10 2.00 

818.8 to 819.2 A\11 1956 17 58 30 0 •••• 
18 67 35 7 5.00 
19 79 20 0 •••• 

Li tt1e Cypreu Bend, Mo, 867 .6 to 8GS.o July and 21 64 52 0 •••• 
Aua 1956 22 " ~ 0 •••• 

23 70 15 3.20 

Merriwther Bend, 'I'enn. 873.0 to 873.8 Apr 1956 24 70 31 25 1.24 
25 70 39 19 2.05 
26 70 1+4 22 a.oo 
27 64 6 0 •••• 

Ialand No. 8, Ky. 924.0 May 1956 1 70 G 26 0.23 
2 70 24 13 1.85 
3 71 ~~ 22 1.59 
4 61 0 •••• 
5 73 27 32 0,84 
6 70 12 40 0.30 
7 67 11 43 0.26 

Islands Nos. 2, 31 and 4, Ky. 949.0 to 952.0 June 1956 1 76 66 10+ 6.60 
2 72 55 17+ 3.23 
3 76 27 49+ o.ss 
4 79 4.4 18 2.44 
5 79 47 21 2.24 
6 73 34 25 1.36 
7 73 45 0 ----8 61 28 4 7.00 
9 67 18 3 6.00 

10 ~ 30 0 ----11 22 0 ----
12 52 32 10 3.20 
13 61 24 0 ----14 61 18 0 ----15 82 23 0 ----16 64 18 25 0.72 

Note: When bottom or boring did not completely penetrate zone A sand stratum, a + symbol was used to indicate 
that total thickness of stratum is probably greater than shown. 

* Miles above Head of Passes. 



Table ~ 

S\IIIIIIIIU"Y of Perto:naance Data at Sites Prev1oua~ Studied 

Estimted Max River 
Stage Referenced to 
Bankfull Condition 

Prediction* in ft No 
Site Stable Unstable Uncertain 1954 1222. 1956 Failure 

Sites Eval.uated in PotamoloSl Re~rt 

White Castle, La. X -8 +3 -1 
Coochie, La. X -16 -2 -6 
Marshall-Browns Point, 

La . and Miss. X - 21 -5 -10 
Milliken Bend, Ark. X -21 -5 -10 
Cracral't , Ark. - 20 -4 -9 

Range 501.~ X 

Range 501 . 5 to 502.8 X 
Rescue Tanding, Miss . - 21 -5 -10 

Sta 70+00 to 175+00 X 

Sta 175+00 to 215+00 X 
Peters 1 Ark. X -17 +1 -5 
Barfield, Ark. -16 0 -6 

Sta 270+00 to 285+00 X 

Sta 285+00 to ~3+00 X 

Heloise, Tenn. -16 0 -6 
Sta 98+00 to 212+00 X 

Sta 212+00 to 218+00 X 

Hathaway Iend1ng, Tenn. -16 0 -6 
Sta 210+00 to 280+00 X 

Sta 280+00 X 

Sta 280+00 to 32400 X 

Little Cypress Bend, Mo. -16 0 -6 
Sta 102+00 to 185+00 X 

Sta 185+00 to 195+00 X 

Sta 195+00 to 305+00 X 

Merrivetber Bend, Tenn. X -16 0 -6 
Toney's TO\dlead, Tenn. X -17 0 -6 

Sites Evaluated in Potamolop Re~rt 

Reid Bedford, La. - 5 -10 
Ranges ~21 .6 and ~23.8 X 

Ranges ~22.0 to ~23 . 6 X 

Hageman I La • -~ -9 
Ranges ~73.8 to 475 ·7 X 

Range ~75.7 X 

Carolina Bend, Miss. X -4 -9 
Cracral't, Ark. X -4 -9 
Catfish Point 1 Miss . X -7 -13 
Adk1n Lake-Kings Bayou, Ark. -9 -14 

Mile 84.~, 85 .2 , and 85.7 X 

Mile 84. 2 X 

Mile 7?.8 X 

Helens Del a, Ark. X +2 -3 
Harbert Point 1 Miss. +2 -4 

Sta 100+00 to 140+00 X 

Sta 143+00 X 

Sta 145+00 to 190+00 X 

Porter Lake 1 Ark. +1 -5 
Sta 261+50 X 

Sta 291+50 X 

Sta 301+50 to 3ll+50 X 

Island No . ~ X +2 -4 
Ensley, Tenn. +3 -~ 

Sta 2~ and 268+oo X 

Sta 258+00 and 279+00 X 

Bauxipp1-Wyanoke, Ark. X +3 -~ 
Linwood Bend, Tenn. X 0 -5 
Campbell Point, Ky. X +5 -1 
Pritchard 1 Mo. X +7 +l 

Sites Evaluated in Potamoloq Report 

Racetrack, Miss. X -10 
Delta Point, Miss. -ll 

Range 431.0 to ~32.4 X 

Range 432.4 X 

Bell Island, Miss. X -10 

Cottonwood Miss . -10 
Range 466.o and 466.8 to 

467.2 X 

Ranges 466 . ~ and 467 . 6 X 

Range 465.45 X 

Ben Lomond, !4iss. X - 9 

(Continued) 

* Predictio'll refers to predicted stability vith regard to flov failure only. 
** 1955 and 1956 performances are shovn; no failures vere reported in 195~. 

t P indicates flov failure vas predicted and did occur. 
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tt NP indicates flov failure was not predicted but did occur. 
* No revetment built . ** Three failures at Belle Island are over 3500 ft from boring discussed in Re~rt 12-6; therefore these failures are not considered 

comparable to prediction.s. 



Table 4 (Continued) 

Estimated ~lax River 
Stage ~eferenced to 
Bankfull Condition 1255 

Prediction* in ft No Flov 
Site Stable Unstable Uncertain 1254 !22.2 1256 Failure Failure 

Sites Evaluated in Potsmology Report 12-6 (Cont'd) 

Victoria Bend1 Miss . -9 
Range 586 .5 to 587 .1 and 

587 .6 to 587 .8 X 

Range 587 . 2 to 587 .4 X 

Big Island, Ark . -10 
Range 589 .7 and 591 .6 X 

Range 590 . 64 X 

Range 591. 23 X 
Mud Lake, Ark . -14 

Range 4oD X 
Range 84D X 

Ludlov 1 Ark . X -10 
St . Francis, Ark. X -4 
Commerce Landing, Miss. X -5 
Dean Island, Ark. X -5 
Cedar Point, Tenn . - 5 

Sta 112+00 to 122+00 and 
142+00 to 172+00 X 

Sta 132+00 X 
Keyes Point, Tenn . -6 

Sta 130+00 t o 200+00 X 

Sta 110+00 to 120+00 X 

Island 26 and 27, Tenn . -6 
Sta 90+50 to 132+00 and 

172+00 t o 212+00 X 

Sta 142+00, 161+50, and 
222+00 X 

Sta 61+50 to 8o+50 X 
Bend Island 25, Tenn . -6 

Sta 265+00 to 285+00 
3o6+00 and 335+00 X 

Sta 310+00 to 330+00 X 

St a 295+00 X 
Te.mm Bend, Tenn. -6 

Sta 123+00 to 215+00 and 
236+00 t o 269+00 X 

Sta 225+00 X 
La Forge , Mo. 

Sta 156+00 to 176+00 and 
-6 

195+00 t o 258+00 X 
Sta 146+00 and 186+00 X 

* Prediction refers to predicted stability vith regard to flov fallure only. 
** 1955 and 1956 performances are shovn; no failures were reported in 1954. 
tt NP indicates flov failure 'WilS not predicted but did occur. 

t No revetment built . 
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ASSOCIATED REPORTS* 

Study of Materials in Suspension, Mississippi River; T. M. No. 122-1 

Study of Materials in Transport, Passes of the Mississippi River; T. M. No. 158-1 

Geological Investigation of the Alluvial Valley of the Lower Mississippi River; 
Mississippi River Commission 

A Laboratory Study of the Meandering of Alluvial Rivers 

Fine-grained Alluvial Deposits and Their Effects on Mississippi River Activity 

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

Geological Investigation of Mississippi River Activity, Memphis, Tenn. , to Mouth of 
Arkansas River; T. M. No. 3-288 

Bank Caving Investigations, Morville Revetment, Mississippi River; T. M. No . 3-318 

Investigation of Free Nigger Point Crevasse, Mississippi River; Mississippi River 
Commission 

Mississippi River Revetment Studies; St. Anthony Falls Hydraulic Laboratory Project 
Report Nc.. 21 

Investigation of Mass Placement of Sand Asphalt for Underwater Protection of River 
Banks; T. M. No. 3-329 

Mississippi River Revetment Studies - Tests on a Double Layer Articulated Concrete 
Mattress; St. Anthony Falls Hydraulic Laboratory Project Report No. 28 

Potamology Barrel Samples; Miscellaneous Paper No. 3-9 

Torsion Shear Study; Miscellaneous Paper No. 3-10 

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

Flume Investigation of Prototype Revetment; Miscellaneous Paper No. 2-35 

Investigation of Bituminous Cold ~tixes for the Protection of Upper River Banks; 
T. l-1. No. 3-362 

February 1939 

September 1939 

December 1944 

May 1945 

July 1947 

August 1948 

June 1949 

September 1950 

December 1950 

June 1951 

Auguot 1951 

May 1952 

August 1952 

August 1952 

August 1952 

September 1952 

April 1953 

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




