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PREFACE 

i 

This report presents the results of hydrographic and hydraulic 

field investigations of Mississippi River revetments conducted during 

the period June 1948 to May 1951. These investigations represent one 

major phase in a comprehensive study of revetment which constituted a 

part of the over-all potamology investigations conducted by the Water

ways Experiment Station for the President, Mississippi River Commission . 

The Hydraulics Division, Waterways Experiment Station, performed 

the field investigations, assembled and analyzed all data, and prepared 

a comprehensive report thereon. The Vicksburg and Memphis Districts, 

CE, furnished the necessary personnel, plant, and equipment, other than 

special equipment devised by the Experiment Station, and made the re 

quired discharge and velocity observations, gage readings, surveys, and 

certain other field investigations. Drs . Boris A. Bakhmeteff, Columbia 

University, Hunter Rouse, Iowa University, and Lorenz G. Straub, Uni

versity of Minnesota, engineer consultants in the field of hydraulics, 

contributed specialized knowledge on certain phases of the work and 

rendered valuable advice with regard to the conduct of the investiga

tions and in the interpretation and evaluation of data obtained. 
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SUMMARY 

As part of the Potarnology Investigations program) hydrographic and 

hydraulic field invest i gations were undertaken in July 1946 for the pur

pose of obtaining and analyzing factual data obtained therefrom con

cerning various types of reaches with a view to isolating factors af

fecting revetment and bank stability . Three types of revetments were 

chosen for study : (a) a relatively new unstable revetment (Reid Bedford 

Bend) mile 425 AHP) where active caving had been observed and where 

failures were considered possible; (b) a relatively new stable revet 

ment (False Point) mile 437 AHP) where no major changes in river regimen 

were expected; and (c) an old stable revetment (Bauxippi- WyanokeJ mile 

725 AHP) where a major change in basic river conditions was anticipated. 

During the period July 1946 to June 1948 observations were made only 

at Reid Bedford Bend; observations were made at all three sites during 

the period July 1948 to May 1951. This report presents results of ob

servations made at the three sites during the nearly three years of ob 

servations under the potamology program and also includes results of the 

1953 annual low-water survey at Reid Bedford Bend. Results of observa

tions made at Reid Bedford Bend through June 1948 are contained in 

Potamology Investigations Report No . 5-2) "Field Investigation of Reid 

Bedford Bend Revetment) Mississippi River)" dated June 1948 . 
No major revetment failures occurred at any of the three sites 

under observation during the period covered by these investigations) al

though major failures had occurred at Reid Bedford prior to that period. 

Therefore) no definite conclusion can be drawn from data obtained during 

this period as to the probable nature and causes of failures . However) 

results of the investigations did indicate certain trends and develop 

ments that may account for the absence of major failures . These results 

are summarized below: 

a . Reid Bedford Bend. Maximum velocities of about 10 ft per 
sec were measure~at Reid Bedford Bend revetment during 
the period of observation. In general) falling stages 
produced considerable deposition of material along the re 
vetment toe) while rising stages resulted in considerable 

• 
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scour along the toe. Although the banks at this site are 
considered to be susceptible to large flow slides, there 
were no major failures in the revetted area. Caving of 
the right bank along Racetrack Towhead upstream from the 
revetment caused increased attack on the upper end of the 
revetment, and failure of the upper -bank paving as well as 
flanking of the revetment occurred during a period of 
falling stages. Flanking also occurred at the downstream 
end of the revetted area, and the revetment was extended 
about 200 ft upstream and 600 ft downstream in September 
1948 . Minor failures also developed in the upper -bank 
asphalt paving at ranges 15+50, 52, and 65 during high
water periods. 

b. False Point. Maximum velocities of some 10 to 11 ft per 
sec were observed at the False Point revetment, but there 
was no evidence of any considerable scour or fill along the 
revetment toe except during and after the high water of 
early 1950 . Soil conditions at False Point revetment are 
not believed to be conducive to large - scale flow failures of 
the type that occurred at Reid Bedford Bend . Minor failures 
and cracks in the upper -bank asphalt paving were observed 
on field inspection trips, but there were no major failures 
in the revetted area. Extensive damage did occur to the as 
phalt spurs at the upstream end of the revetment soon after 
their construction, and major repairs were made in December 
1949. The continued migration eastward of the channel up 
stream along Browns Point and the resultant progressive 
shifting upstream of the point of flow impingement on the 
revetment probably prevented a prolonged attack along any 
portion of the revetted area. 

c. Bauxippi-Wyanoke. Velocities observed at Bauxippi -Wyanoke 
revetment on a 37-ft stage prior to closure of Tennessee 
Chute did not exceed about 9 ft per secj velocities measured 
on a 37 -ft stage after the chute was closed were as high 
as 13ft per sec . For the over -all period of observation, 
fill deposited along each end of the revetment and scour 
occurred through the middle portion of the revetted area. 
Scour occurred along most of the revetment toe during the 
seven-month interval (extending through one high-water 
period) subsequent to closure of Tennessee Chute . In gen
eral, thalweg depths downstream from about the middle of 
the revetment tended to increase with increase in stage and 
to decrease as stages fellj this trend was reversed near the 
upstream end of the revetted area where depths increased 
with decrease in stage. Minor failures occurred after 
closure of Tennessee Chute in a local area of the old re
vetment which had not been reinforced, but there were no 
failures of a major nature. The possibility of a lique
faction failure in the banks at Bauxippi -Wyanoke was 
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considered remote, principally because of the comparative 
thinness of the upper sand series and the stability of the 
bank slopes from the standpoint of shear failure . Also, 
the widening of the channel along the revetment by dredging 
along the opposite point bar may have been an important fac 
tor in the stability of the revetment . 

• 



HYDROGRAPHIC AND HYDRAULIC INVESTIGATIONS 

OF MISSISSIPPI RIVER REVETMENTS 

Field Investigations 

PART I: INTRODUCTION 

The Potamology Investigations 

1. The Potamology Investigations, of which the investigation de 

scribed herein is one, were concerned with determining the governing 

principles for the design and over-all planning of river improvement 

and stabilization . The comprehensive program for these investiga

tions is outlined in two repor ts : Report No. 1- l, dated November 1947, 

entitled, "Instructions and Outline for Potamology Investigations," and 

Report No . 1- 2, dated December 1947, entitled, "Outline of Plans for 

the Potamology Investigations . " As stated in these two reports, the 

main objectives of the investigations were (a) to study the meandering 

tendencies of the Mississippi River with the view towar.d the develop

ment of a model and model operating technique which can be used to pre 

dict future changes within a specific reach of the Mississippi River, 

(b) to determine the nature of revetment failures, their causes, and 

methods of preventing such failures, (c) to study and develop methods 

of channel stabilization by means other than the use of revetment, and 

(d) to develop and test comprehensive plans for the improvement of 

specific troublesome reaches of the Mississippi River . 

2 . The revetment study, (b) above, was prosecuted both in the 

laboratory and in the field . The field- investigation phase reported 

herein involved an extensive program of field-data collection at the 

Reid Bedford Bend, False Point, and Bauxippi- Wyanoke revetments . 

Previous Field Investigation 

3. A comprehensive hydrographic and hydraulic field investigation 

of revetment had been made at Reid Bedford Bend in 1947 and 1948, and 
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the results obtained to 1 June 1948 are contained in Potamology In

vestigations Report No. 5- 2, dated June 1948, and entitled, "Field 

Investigation of Reid Bedford Bend Revetment, Mississippi River (3 vol-

umes). '' 

4. In general, the results of this investigation indicated that: 

a . Tendencies in the development of the reach above and below 
the problem area were not greatly affected by construction 
of the revetment . 

b. Great variations in thalweg depths occurred with varia
tions in river stage independently of bank revetment. 

c. Construction of the revetment did not cause a general in
crease in thalweg depths during low-water pertods . 

d. Thalweg depths along the upper reach of the revetment were 
less at the end of the first high-water period after con
struction than in a similar flood period preceding construc
tion; thalweg depths along the lower reach of revetment 
were greater after the first high-water period after con
struction than during the preconstruction flood period. 

e. The degree of turbulence encountered at Reid Bedford Bend 
created intermittent uplift forces of considerably greater 
magnitude than the weight of articulated concrete mattress.* 

f . It is probable that the major revetment failures were flow 
slides, brought about by liquefaction of saturated loose 
sand pockets through loss of shear strength occasioned by 
pressure shock in the pore water, and that conditions con
ducive to such flow slides were brought about by the in
tensive scouring of material through and from under the toe 
of the revetment by the turbulent forces of the river . 

Purpose and Scope of These Investigations 

5· The purpose of the hydrographic and hydraulic field investi 

gations was to obtain and analyze factual hydrographic and hydraulic 

data concerning various reaches of the Mississippi River with a view 

to isolating factors affecting revetment and bank stability. The scope 

of the original investigation at Reid Bedford Bend (paragraphs 3 and 4, 

These indications are based on computations made by Dr. Boris A. 
Bakhmeteff. 
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above) was broadened to include a new stable revetment (False Point) and 

an old stable revetment (Bauxippi-Wyanoke). 

Scope of This Report 

6 . This report contains all pertinent data and information collected 

since June 1948 in connection with the hydrographic and hydraulic field 

investigations.of the revetments at Reid Bedford Bend) False Point) and 

Bauxippi-Wyanoke in the Mississippi River) and the results of analyses of 

these data together with the conclusions reached. 
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PART II: INVESTIGATIONAL PROCEDURES 

Description 

7. The location, condition, and effectiveness of revetment on 

Mississippi River banks cannot be determined by direct observation be

cause of the turbidity, depth, and velocity of flow usually found along 

a revetted ban.k. Therefore an analytical approach to the study of re

vetment and bank stability was indicated. All available factual hydro

graphic and hydraulic data relevant to the river reaches selected for 

investigation were assembled and reviewed in an attempt to determine 

therefrom the various factors that affect revetment and bank stability. 

8. The hydrographic and hydraulic investigations of the Reid Bed

ford Bend, False Point, and Bauxippi-Wyanoke revetments included stud

ies of all available data concerning the histories of the areas, results 

of soils and geological investigations, methods used in placing various 

types of revetments, and data from surveys accomplished prior to the 

start of these investigations. In addition to the review of existing 

information, a comprehensive survey program was undertaken and is de

scribed in the following paragraphs. 

Hydrographic Surveys 

9. The hydrographic surveys were of two types: reach surveys, 

and surveys of the revetted areas. Reach surveys were made between 

crossings immediately upstream and downstream from each revetment once 

each month) or as needed to show general developments. Soundings were 

usually taken at 150- to 200-ft intervals on ranges about 1000 ft apart. 

The purpose of these surveys was to maintain a close check on develop-.. 
ments within each reach in an effort to locate are as of potential revet

ment failures and to ascertain conditions existing at the time of a 

failure . Revetment or local surveys were made over the revetted areas) 

usually with greater frequency than the reach surveys, in order to pro

vide more detailed information relative to the progress of existing 
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failures and the development of new failures . The revetment surveys 

were of either the radial or the range type, depending upon the amount 

of detail desired . Soundings were taken at 20- to 25 -ft intervals in 

all directions in the radial type surveys, and at 20-ft intervals on 

ranges about 200 ft apart in the range type surveys . The frequencies 

of the surveys were modified from time to time in accordance with de

velopments in the river and the availability of survey parties. In 

addition to the surveys, periodic inspections were made of the exposed 

revetments and of the upper banks to locate possible weak points and 

potential failure areas. 

Hydraulic Surveys 

10. The hydraulic surveys consisted of float observations and 

velocity measurements at various stages to determine the direction of 

current impingement, the range and magnitude of velocities in each area, 

and the velocity distribution. At Reid Bedford Bend measurements also 

were made of velocity and pressure fluctuations to obtain information 

concerning the nature and magnitude of the turbulence forces in that 

area and their effects upon the stability of revetment and its supporting 

bank . 

Soils and Geological Investigations 

11 . Soils and geological investigations were made at each revet 

ment site to determine the ground-water conditions and the nature, char

acteristics, and extent of the various soils forming the banks. 
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PART III: REID BEDFORD BEND REVET.MENT 

Description of Reach 

12. Reid Bedford Bend revetment was selected for observation be 

cause it was a relatively new unstable revetment where active caving 

had been observed and where failures were considered possible . This 

revetment is located along the right or west bank of the Mississippi 

River about seven miles downstream and across the river from Vicksburg, 

Vdssissippi (see photograph 1 and plate 1) . Changes occurring in the 

right bank line and in the left bank "0"-contour line in the progres 

sive development of the channel in this reach from 1937 to 1950 are 

shown on plate 2. Revetment was placed downstream from the foot of 

Racetrack Towhead for a distance of about 5700 ft during October and 

November 1946 to prevent further westward encroachment of the river in 

this area. The lower-bank or subaqueous paving consisted of standard 

articulated concrete revetment while the upper -bank paving consisted of 

uncompacted asphalt approximately 6 in . thick (see plate 3) . Two major 

and two minor failures in the revetment occurred within four months after 

~ompletion of construction . Various repairs to the revetment were made 

as required and, in September 1948, the revetment was extended approxi 

mately 200 ft upstream and 600 ft downstream to prevent further flanking 

action in these areas. 

13. The field investigation of the Reid Bedford Bend revetment was 

undertaken after the major failures mentioned above had occurred . A 

more detailed description of the reach together with results of the 

field investigation as of 1 June 1948 is presented in Potamology Investi 

gations Report No . 5-2 . 

Hydrographic Developments 

Developments indicated by reach surveys 

14. Stage hydrographs for the period 1 January 1948 to 30 June 

1950 are shown on plates 4 and 5 . The Reid Bedf'ord Bend stages are 
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referred to the Vicksburg Bridge gage (mile 430.4 AHP*). Hydrographic 

reach surveys of Reid Bedford Bend are shown on plates 6 to 8} while 

maps showing comparative changes between these surveys are shown on 

plates 10 and 11. Contours are referred to the February 1948 revised 

standard low-water (slw) plane which is +44.0 ft msl at mile 425.0. A 

scour-or-fill map showing comparative changes between the last reach 

survey (28 November-4 December 1947) made for the earlier study at Reid 

Bedford Bend and the first reach survey (7-9 July 1948) obtained for 

the investigation reported herein is shown on plate 9. 

15. It will be noted on plate 4 that a maximum stage of about 39 

or 40 ft occurred in the five-month period from January to June 1948 

preceding the start of the present investigation. Examination of plate 

9 shows that in this period the crossing just upstream from Reid Bedford 

Bend shoaled somewhat as depths decreased to less than 20 ft slw. 

Depths in the next crossing downstream were about the same but the en

croachment of the point bar in the vicinity of mile 424 and the reces

sion of the bank below the revetment produced a westward shift of the 

cha~nel in this area. The upstream face of the point bar eroded but 

there was considerable building of material along the downstream face. 

In general} scour occurred in the channel along most of the right bank 

in the bend} and depths along the revetment downstream to about mile 423 

increased considerably. Bank caving was active upstream and downstream 

from the revetted area and the flank pocket at the downstream end of the 

revetted bank continued to enlarge. 

16. The channel configurations at the start of this investigation 

are shown by the reach survey of 7-9 July 1948 (plate 6). At this time 

the upstream crossing had a minimum depth of 10 ft below the standard 

low-water plane of February 1948. Thalweg depths in excess of 20 ft 

existed along the right bank from about mile 425.2 downstream to the 

next crossing. A deep hole with a depth of more than 80 ft existed 

along the toe of the revetment at about mile 424.1. The closest 

* Above Head of Passes. 



8 

encroachment of the point bar toward the right bank was between mile 

423 -5 and mile 424 .1 approximately . 

17 . In the low-water period from 7-9 July 1948 (plate 6) to 4-14 

January 1949 (plate 7) controlling depths in the crossing upstream from 

the bend shoaled to less than 10 ft slw . Considerable scour occurred 

along the face of the point bar between miles 423 .8 and 425 .0 . No 

appreciable bank caving took place upstream from the revetment) but 

bank caving was active at each end of the revetment and downstream from 

the revetted area with a maximum recession of about 500 ft occurring at 

about mile 423 · 3 · Fill material was deposited along the toe at each end 

of the revetment but scour of about 45 ft occurred along the middle por

tion of the revetment (plate 10) . 

18 . Changes in the reach from 4-14 January 1949 to 30 March-7 April 

1950 are shown on plate 11 . During this period two flood crests occurred, 

with maximum stages of 40 and 45 ftJ and one low-water period . The 30 

March-7 April 1950 survey (plate 8) was taken on approximately a 33 -ft 

falling stage while the 4- 14 January 1949 survey was taken on a 26-ft 

rising stage . Considerable fill material deposited in the crossing up 

strea~m from the bend with controlling depths being less than 0 slw . 

The point bar enlarged and built out considerably between miles 425 and 

423.8. Only minor bank caving occurred above the revetted area but 

caving was extensive below the revetment; a maximum recession in the 

bank of about 1500 ft occurred in the vicinity of mile 422 .7 . In 

general) thalweg depths along the right bank upstream from the revetted 

area decreased; depths along the revetment and downstream therefrom in

creased . 

Developments indicated by revetment surveys 

19. Revetment or local surveys over the revetted area in Reid Bed

ford Bend are shown on plates 12 to 21) inclusive . Changes between 

these surveys are presented on plates 22 to 29J inclusive . Develop 

ments of failures at ranges 8N and 52 are shown on plates 30 and 31J 

respectively, and comparative cross sections along ranges 6NJ 48, 52) 

and 58 are contained on plates 32 to 35, respectively . 

20 . A large scour area) extending from above the upstream edge of 
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the revetment down to about range 14, developed during the period 

23 April-7 May 1948 to l-13 July 1948 when the river stage fell some 30 

ft below the crest stage of 39ft (see photographs 2 to 5 and plate 22). 

Plots of the local hydrographic developments along range 8N and a plot 

of comparative cross sections along range 6N are shown on plates 30 and 

32, respectively. The scour that occurred at the upstream end of the 

revetment was considered to have resulted from the recession of the 

right bank upstream along Racetrack Towhead which allowed flow to be 

directed against the upper end of the revetted bank. General views of 

this failure area as of 25 June 1948 are shown by photographs 2-5 and 

7-9· Approximately 700 ft of revetment were repaired in this area in 

September 1948 (plate 3), and the revetment was extended upstream about 

200 ft. 

21. Bank caving and scour occurred in the flank pocket at the 

downstream end of the revetment on falling stages below 25ft (plate 23), 

and about 600 ft of articulated concrete mattress were placed in the 

pocket in September 1948 (see photograph 10 and plate 3). Recession 

of the bank in the original pocket was retarded but flanking of the 

extension occurred as the bank downstream receded. 

22. A view of conditions in the major failure pocket in the upper

bank asphalt paving at range 48 as of 25 June 1948 (failure occurred 

in February 1947) is shown in photograph 6. Minor repairs to the upper

bank asphalt paving were made in October 1948 in the vicinity of ranges 

56 and 58, and about 280 ft of riprap were placed in the middle of the 

revetment between ranges 48 and 51 in December 1948 (see plate 3). Con

ditions in this area and the area of the other previous major failure 

at range 58 appeared to be fairly stable during the period of observa

tion (see plates 33 and 35). 

23. Minor failures in the revetment along the overlap between the 

asphalt paving and the articulated concrete mattress were noted on 

ranges . l5+50 and 52 in an inspection on 13 September 1949 (see photo

graphs 11 and 12). A minor failure also was noted in the upper bank at 

range 65 along the line of intersection of the original revetment and 

the downstream extension in the flank pocket (photograph 13). The 
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failures at ranges 15+50 and 52 developed appr eciably during the period 

of rising stages from December 1949 to March 1950 . Plots of local hydro

graphic developments at range 52 are shown on plate 31 . Views of the 

failure areas at ranges 15+50, 52, and 65 as of 29 June 1950 are pre 

sented in photographs 14 to 16, respectively. 

Hydraulic Developments 

Developments indicated by float observations 

24 . Float observations were taken on approximately a 32-ft 

falling stage on 31 May 1950 to show the directions and velocities of 

the surface currents . The flow lines were determined by noting the 

positions of the floats at 3-minute intervals . Results of these ob 

servations superimposed on the hydrographic survey of 30 March-7 April 

1950 are shown on plate 36 . A divergence in spacing of the floats will 

be noted between miles 427 and 425, but a concentration of flow occurred 

toward the downstream end of the revetted bank as indicated by the con

vergence of the flow lines in this area . This concentration of flow ex

tended along the right bank downstream from the revetment. Surface 

velocities ~n the upstream crossing were in the order of 5 to 7 ft 

per sec, while velocities at the downstream end of the revetment in the 

area of flow concentration were about 8 to 10 ft per sec. 

25 . Plate 37 shows the change in current impingement between float 

observations made in the period 30 June-2 July 1947 on approximately a 

33 -ft stage and those made 31 May 1950 on a 32-ft stage . It will be 

noted that the point of convergence or concentration of the flow moved 

downstream as the bank below the revetment receded . 

Developments indicated by velocity observations 

26 . Velocity observations made along cross sections at revetment 

ranges 16, 50, and 78 are shown on plates 38- 41 . Comparison of the ob 

servations made on range 16, near the upstream end of the revetment, 

shows that the higher velocities were closer in to the revetted bank on 

the low stages and tended to move farther offshore toward the point bar 

on the high stages . Also, the area affected by high velocities was 
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enlarged on the high stages. A maximum velocity of 9.6 ft per sec was 

observed on a 35-ft falling stage in March 1950 (see plate 40). The 

maximum velocity observed during low stages was 8.3 ft per sec on about 

a 9-ft stage in December 1947 (plate 38). 

27. The same general trend in velocities observed for range 16 

was noted on range 50 just downstream from the midpoint of the revet

ment. It was further noted, however, that the change was not as pro

nounced on range 50 since the area of higher velocities was rather 

close to the revetted bank even during the high stages . A maximum 

velocity of 10.1 ft per sec was measured on the 35-ft falling stage in 

March 1950 (plate 40), while the maximum velocity observed during low 

stages was 9-4ft per sec on a 12-ft stage in January 1948 (plate 39). 

28. On range 78, approximately 1200 ft below the end of the orig

inal revetment, the area of higher velocities was closer to the concave 

bank during the higher stages and moved away from the bank as the stage 

height decreased, which was the reverse of conditions near the upstream 

end of the revetment. In general, velocities along this range were 

somewhat lower than those on the ranges upstream. 

Turbulence investigations 

29. Potamology Investigations Report No . 10- 2 dated 13 May 1950, 

entitled "Turbulence in the Mississippi River," contains results of 

turbulence observations made at Reid Bedford Bend during the period 1948-

1950. A maximum pressure fluctuation of about 0.37 psi was observed, 

with a change as great as 0.3 psi occurring within less than one second 

of time . A maximum change in velocity of about 6ft per sec was ob

served to occur within a period of about two seconds. 

Soils and Geological Investigations 

30. Results of soils and geological investigations conducted at 

Reid Bedford Bend are contained in the following potamology reports: 

Report No. 

5-l 

Title 

Geological Investigation of Reid Bedford Bend 
Caving Banks, Mississippi River 

Date 

July 1947 
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Report No . 

5-3 

)-4 

5-5 

5-6* 

Title Date 

Reid Bedford Bend, Mississippi River, Triaxial May 1950 
Tests on Sands 

Piezometer Observations at Reid Bedford Bend and May 1950 
Indicated Seepage Forces 

Standard Penetration Tests, Reid Bedford Bend, May 1950 
Mississippi River 

Undisturbed Sand Sampling and Cone Sounding May 1951 
Tests, Reid Bedford Bend Revetment, Mississippi 
River 

* Not of general informational value and hence not distributed . 

31. The soils investigations indicated that, because of variations 

in the materials composing the banks and in the shear strengths of these 

various soils, some small areas might be overstressed during minor river 

d.rawdowns and minor slides might occur . On the other hand, results in

dicated that major bank failures probably were caused by flow slides in 

the sand after local scouring of the river thalweg and of the material 

under the outer portion of the articulated concrete mattress . Seepage 

forces vere considered, but were eliminated as a serious contributing 

factor ln the major slides. 

32 . The geological investigation indicated that materials forming 

the banks of the river in the Reid Bedford Bend area are alluvial de

posits. The bar accretion deposits are divisible into a "clean" sand 

substratum, graveliferous in places, and an overlying relatively im

permeable topstratum of generally finer particles. Bank recession in 

the Reid Bedford area has occurred within bar deposits having only slight 

variations in thickness of sedimentary units and where the "clean" sand 

substratum occurs close to the surface . No major mass of fine-grained 

sediment capable of retarding channel migration exists in the area . 

Discussion of Findings 

33· During the period from 1 June 1948 to 30 June 1950, no failures 

developed in the revetted area of the magnitude of those which had oc

curred at ranges 48 and 58 shortly after completion of construction of 
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the revetment . Comparative cross sections along these two ranges (plates 

33 and 35) indicated that these areas remained stabilized during this 

period of observation . Bank slopes observed in June 1950 were approxi 

mately the same as those attained immediately after construction of the 

revetment and previ ous to failure . 

34 . Although the r evett ed area remained intact during the two

year per iod mentioned above , a fai l ure of the upper -bank pavi ng as well 

as flanking of the revetment occur red at the upstream end of the revet 

ment. These events took place during a period (April to July 1948) of 

falling stages in which the river, after cresting at about 40 ft, fell 

more than 30ft in about two months . During an inspection of the revet

ment on 10 June 1948, it was noted that caving of the right bank along 

Racetrack Towhead upstream from the revetment had progressed sufficiently 

to cause increased attack on the upper end of the revetment during lower 

stages . I t was pointed out at that time that a strong possibility 

existed that the upstream end of the revetment would be flanked, and 

a section of the upper-bank paving between ranges 10 and 14 did fail 

sometime between 10 June and 25 June 1948 when the site was again in

spected . It was concluded at that t i me that the underwater portion of 

the revetment between ranges 8 and 14 was either destroyed or nearly so . 

About a 700-ft section at the upstream end of the revetment was repaired 

in September 1948 and, to prevent further flanking, the revetment was 

extended upstream approximately 200 ft . Only minor bank caving has oc

curred along Racetrack Towhead since the September 1948 repairs and ex

tension, and no serious flanking or scouring action has been noted in 

this area. 

35. Flanking of a revetment at its downstream end is a common oc 

currence where the revetment is not extended far enough downstream to 

reach beyond the area of major attack . Bank caving is retarded along 

the revetted portion but recession of the unprotected bank soon pro

duces an irregularity that causes an eddy . Maintenance of the revet 

ment is always difficult under such conditions since the direction of 

the eddy is usually upstream thus tending to undermine the revetment 

from the downstream end. An effort was made in September 1948 to stop 
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the flanking action at the downstream end of the Reid Bedford revetment 

by construction of an extension some 600 ft long . Since that time bank 

caving in the original pocket has been arrested but flanking of the ex

tension has occurred. 

36 . A minor failure in the revetment along the overlap between the 

asphalt paving and the articulated concrete mattress was noted at range 

15+50 in a field inspection on 13 September 1949 . This area is locat ed 

just downstream from a protruding point in the bank alignment (photo

graph 1) . Apparently} settlement of the articulated concrete revet 

ment on the lower bank resulted in its separation from the upper -bank 

asphalt paving . Photograph 14 shows the failure area on 29 June 1950 
with a river stage of 26 ftJ and indicates that the failure was confined 

to a small area in the upper -bank paving . Surveys in this vicinity 

prior to and following the failure development revealed no unusual chan

nel configurations} but flow conditions have been observed to be ex

tremely turbulent during river stages of between 10 and 20 ft . 

37· A minor failure in the revetment at range 52 similar to that 

noted at range 15+50 was also observed at the time of the field inspec

tion on 13 September 1949. This failure is believed to have become fully 

developed during the high-water period in early 1950 when a crest stage 

of 45 ft was attained . The comparative cross sections shown on plate 34 
indicate that the failure was confined to the upper -bank paving . Photo 

graph 15 shows the failure area on 29 June 1950 at a river stage of 26 
ft . It will be noted that failure extended to the top bank . 

38 . Evidence of a slight break in the upper-bank paving at range 

65 was first noted in the field inspection of 13 September 1949 (see 

photograph 13). It was observed that the axis of failure followed ap 

proximately along the line of contact of the September 1948 extension 

and the original revetment. The greatest development of the failure is 

believed to have occurred during the high water in early 1950 . A com

parison of the revetment survey of 20-22 December 1949 and that of 29-30 
March 1950 indicates that the outer portion of the revetment between 

range 66 and the downstream end had dropped considerably. As a result 

the slope of the upper-bank paving in this area was steepened appreciably} 
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and this i s considered to have been a contributing factor in the further 

development of the failure. A field inspection of this area on 29 June 

1950 revealed that the failure pocket was approximately 100 ft wide and 

extended to the top bank . Bank slopes in the pocket appeared to be al

most vertical (see photograph 16). 

39 · Considerable fill material usually deposited all along the re 

vetment toe when falling stages were above 20 or 25 ft, whereas for 

falling stages· below 20 ft most of the material settled at each end of 

the revetment . Rising stages above 20ft produced considerable scour 

all along the revetment toe while rising stages below 20 ft tended to 

cause scouring at the ends of the revetment . Plate 42 shows, super

imposed upon a plot of the stage hydrogr aph, plots of variations in 

maximum channel depths at four representative ranges in Reid Bedford 

Bend. Plate 43 presents comparative plots of thalweg profiles through 

the revetted reach for the period August 1945 to March-April 1950 . In

spection of plate 42 shows that, in general, maximum depths tended to 

increase with increase in stage and to decrease as stages fell. The 

maximum variation of thalweg depth was noted on range 72 where the depth 

increased over 80 ft during the period December 1949 to March-April 

1950 (plate 42) . Inspection of plate 43 shows that this was the period 

during which the greatest increase in depths was experienced along the 

downstream half of the revetment . 

40 . Changes in channel configurations in the revetted area between 

the low water surveys of 1947 (see Potamology Investigations Report No . 

5), 1948, 1949 and 1953 (latest available survey) are shown on plates 

44 to 48 . Examination of these plates indicates that although the eleva

tion of the bed fluctuates somewhat from one low-water period to the next, 

there appears to be a definite trend toward higher bed elevations at low 

stages . This is evidenced by the changes noted between the 1947 and 1953 

low-water surveys shown on plate 48. Examination of this plate reveals 

that, in general, the elevation of the bed during the low-wate r season 

of 1953 was about 15 ft higher than during the low-water period 1947 . 

A recent high-water survey of the revetted area at Reid Bedford Bend was 

not available. However, comparisons between bed configurations during 
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the high waters of 1948) l949J and 1950 were made and are shown on 

plates 49 to 51 . These plates show a trend toward increased scour over 

the revetted area from one high water to the next. Should this trend 

continue it is believed that the stability of the revetment would be 

come impaired) since the increase in scour during the high stages would 

increase the slope of the revetment beyond the safety point . 
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PART IV: FALSE POINT REVETMENT 

Description of Reach 

41. False Point revetment was selected for study because it was 

a relatively new stable revetment where no major changes in river regi 

men were expected . This revetment is located along the right bank of 

the Mississippi River about 4 . 5 miles upstream and across the river from 

Vicksburg, Mississippi (see photograph 17 and plate 52) . From the upper 

end of Marshall Cutoff the channel formerly followed the left side of 

Paw Paw Bend and then cros sed to the right side, in the vicinity of 

Browns Point, with a trend toward the right side through the Delta 

Point reach . The channel widened between mile 438 and about mile 435, 

then narrowed again to mile 433 where it left the right bank and crossed 

to the left against the high bluffs at Vicksburg . The original project 

for bank stabilization at False Point was adopted in 1932 as, at that 

time, actively caving banks threatened to undermine important flood

control levees as well as to destroy the desired channel alignment . 

42. Construction of the revetment was begun in January 1933 with 

the placement of approximately 2000 ft of articulated concrete mattress 

in the vicinity of mile 436 . 5 AHP (see plates 52 and 54) . In August 

September 1948, the subaqueous revetment was extended upstream about 

7200 ft with articulated concrete mattress and an additional 1000 to 

1200 ft of mattress were placed over the old revetment as overlapj the 

upper bank was protected by asphalt paving . 

43 . Changes in the 0- contour and bank lines in the progressive 

development of the channel in this reach from 1946 to 1950 are shown 

on plate 53 · It will be noted that, during this period, the channel up

stream from False Point migrated eastward some 2700 ft with corresponding 

bar-building on the west side . Soon after installation of the new revet 

ment in 1948, minor bank recession occurred along the upstream limit of 

the revetment extension . As a consequence four mass - asphalt spurs were 

constructed in October 1948 at the upstream end of the revetted bank 

in order to prevent flanking of the revetment and to assist in 
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a combined length of 1773 ft) actually consisted of four natural spurs 

or clay points over which mass asphalt was dumped (see photograph 18) . 

Each spur was 70 ft wide from the top bank out to the elevation of the 

low-\orater reference plane and 175 ft wide from that point to the off 

shore end . The entire length of the upstream spur, or spur No . 1, was 

paved with an asphalt mix 6 in . thickj the 70-ft wide sections of the 

remaining three spurs were paved \vith a 6 - in . - thick mix and the 175 -ft 

wide portions were paved with a mix 12 in . thick . 

44 . The field investigation of the False Point revetment was under 

taken after completion of construction, in 1948, of the articulated con

crete revetment and asphalt spurs described ahove . 

Hydrographic Developments 

Developments indicated by reach surveys 

45 . The stage hydrograph for the period 1 July 1948 to 30 June 

1950 is shown on plate 55 · The False Point stages are referred to the 

Vicksburg Bridge gage (mile 430 . 4 AHP) . Hydrographic surveys of the 

False Point reach are shown on plates 56 to 58, and changes between these 

surveys are mapped on plates 59 and 60 . Contours are referred to the 

February 1948 revised standard low-water (slw) plane which is +49 .0 ft 

msl at mile 436 .0 . 

46 . Inspection of the stage hydrograph on plate 55 shows that 

the False Point investigation covered two low-water and two high-water 

periods . Maximum stages of about 41 and 46ft were observed in 

February-March of 1949 and 1950, respectively, while the lowest stage 

observed was about 2 to 3 ft below zero in October-November 1948 . 

47. Channel configurations for the last reach survey (25-29 May 

1948) prior to extension of the revetment are shown on plate 56. This 

survey was taken on about a 22-ft falling stage and minimum depths in 

the upstream crossing were about 40 ft slwj minimum depths in the down

stream crossing were about 20 ft slw . Thalweg depths in the bend up

stream from the original False Point revetment were lower than 60 ft slw. 
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48 . The first reach survey (10- 14 January 1949) obtained after ex

tension of the revetment and construction of the asphalt spurs is shown 

on plate 57 · Elevations in the upstream and downstream crossings had not 

changed appreciably from those in the previous survey of 25 - 29 May 1948 . 

However, bank caving which was active from about mile 438 downstream to 

the original revetment in this period between surveys, occurred prior to 

extension of the revetmentj 5 to 10 ft of material settled along the 

downstream face of the point bar in the vicinity of mile 437· 

49 . The final reach survey (plate 58) of 20 April 1950 was taken 

on a 36-ft falling stage after the river had crested at about 46 ft . 

Thalweg depths increased considerably along the left bank above the up

stream crossing . Controlling elevations in the upstream crossing ranged 

between 40 and 50 ft slw, while those in the downstream crossing ranged 

from 20 to 30 ft slw . Channel depths increased considerably in the bend 

around the revetted area, exceeding 100 ft slw in several places, but 

no appreciable bank caving occurred . Some fill deposited on the upper 

portion of the point bar, but there was no enlargement of the bar toward 

the concave bank . 

Developments indicated by revetment surveys 

50 . Revetment or local surveys over the revetted area at False 

Point are shown on plates 61 to 71, inclusive, while local surveys in 

the vicinity of the asphalt spurs are shown on plates 72 to 74, in

clusive . Comparative changes between these surveys are presented on 

plates 75 to 87, inclusive . 

51 . No major changes or failures took place in the revetted area 

during the period of observation . In the first high-water period sub 

sequent to construction of the revetment, only minor quantities of scour 

or fill developed along the revetment toe . However, large scour areas 

developed at each end of the revetment (plates 75 and 76), and in the 

vicinity of the asphalt spurs (plates 85 and 86). Maximum scour of 46 

ft developed between spur No . 4 and the upstream edge of the revetment 

(plate 87) by February 1949 . The area in the vicinity of the asphalt 

spurs continued to scour and, in December 1949, the spurs were repaired 

with mass sand asphalt (plate 54). The most extensive scouring along 



20 

the revetment toe occurred during the period of flood stages from 21 

December 1949 to 18-19 April 1950 (see plate 82) . Fills of 5 to 15ft 

were deposited along the revetment toe in a period of falling stages 

from 24 May 1950 to 28 June 1950 (see plate 84) . 

Hydraulic Developments 

Developments indicated by float observations 

52 . Float observations were taken on about a 40-ft crest stage 

on 17 February 1949 and on a 36-ft falling stage on 25 May 1950 to show 

the directions and velocities of the surface currents . Flow lines were 

determined by noting the positions of the floats at 3 -minute intervals . 

Results of the observations of 17 February 1949 superimposed on the 

hydrographic survey of 10- 14 January 1949 are shown on plate 88 . It 

will be noted that the flow lines converged about 1000 ft out from the 

top bank at the upstream end of the revetment near the asphalt spurs . 

Downstream from this area, the flow lines tended to diverge . Maximum 

surface velocities in the upstream crossing were in the order of 8 to 

11 ft per sec, while velocities i 1 l the downstream crossing ranged from 

10 to 12 ft per sec . Maximum velocities of over 13 ft per sec were 

measured at the downstream end of the revetment . Results of the float 

observations made on 25 May 1950 superimposed on the hydrographic sur

vey of 20 April 1950 (plate 89) indicated that the point of convergence 

moved upstream about 1000 ft and closer in to the top bank. Inspection 

of plate 53 shows that considerable caving of the left bank along 

Browns Point occurred during this period of float observations . Thus 

the point of attack on the revetment probably shifted upstream as the 

bank along Browns Point shifted eastward. Surface velocities were 

slightly lower on 25 ~lay 1950 than were velocities observed in the sur

vey of 17 February 1949. 

53· Plate 90 shows the changes in subsurface flow lines (at a 

10 -ft depth ) observed 23 February 1949 on a 40-ft crest stage and those 

observed 25 May 1950 on a 35 -ft falling stage. It will be noted that 

the point of convergence of the subsurface floats moved upstream and 
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inshore similar to the change noted in the surface floats for the same 

approximate period . 

Developments indicated by velocity observations 

54 . Velocity observations made along cross sections at revetment 

ranges 3U, 24U, and 45U are shown on plates 91 and 92 . One set of ob 

servations was made on 8 - 10 March 1949 on a 40-ft crest stage, while 

the other velocity observations were taken on 21- 23 March 1950 on a 35 -

ft falling stage . Compar ison of the measurements taken on range 45U, 

near the upstream end of the revetment, shows that the area of high 

velocities was closer inshore toward the revetment on the 35 -ft stage 

of March 1950 . Velocities exceeding 9 . 0 ft per sec were observed on 

each stage . 

55 · The same general trend in velocities observed for range 45U 

was noted on range 24U near the midpoint of the revetment extension . 

However, the change was not quite as pronounced on range 24U since the 

area of high velocities on the 35-ft stage did not move quite as far 

inshore toward the revetted bank as on range 45U . Maximum velocities 

on each stage were in the order of 10 to 11ft per sec. 

56 . On range 3U, near the downstream end of the revetment exten

sion, the area of high velocities moved away from the bank on the 35 -ft 

stage which was the reverse of conditions noted upstream on ranges 24U 

and 45U . Maximum velocities observed on the 35-ft stage in March 1950 

were in the order of 9 ft per sec and were slightly lower than velocities 

observed on the 40-ft stage in March 1949 . 

Soils and Geological Investigations 

57 . Soils and geological investigations were conducted at False 

Point to establish the soil conditions existing along the reach of re 

vetted bank . The distribution of soil types at False Point is shown on 

plate 93 · It will be noted that the revetment is located on channel

filling deposits throughout its areal extent. These channel fillings 

are fine -grained deposits consisting predominantly of clayey and silty 
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soils and are underlain either by thin strata of clean fine sand, which 

are in turn u.nderlain by coarser sands and gravels, or else by strata 

of graveliferous sands. Borings show that the thin strata of clean fine 

sands are not continuous along the river bank and do not appear to extend 

below elevation 0 msl. 

58 . Soil conditions at False Point revetment are not believed con

ducive to large-scale flow failures of the type experienced at other 

sites such as Morville, Free Nigger Point, Reid Bedford, and Hard

scrabble Bend . Investigations of soil conditions at the above-listed 

sites have shown that the topstratum soils are generally comparatively 

thin and are underlain by continuous relatively thick or massive depos

its of clean fine sand which overlie deposits of graveliferous sands at 

great depths . Studies of flow failures have presented no evidence that 

any of the failures extended into the graveliferous sands which are 

free-draining. It is believed that flow failures are the result of 

liquefaction of the thick, fine sand strata -- the thickness of the 

strata prevents pore-water pressure s from being dissipated into the 

free - draining graveliferous sands rapidly enough to maintain stability. 

It is improbable that excess pore-water pressures could be built up in 

the thin, discontinuous fine sand strata at False Point. However, if 

excess pore-water pressures did occur, the resulting instability would 

be localized and the over-all stability of the bank would be maintained 

by the thick overburden of cohesive soils. 

59 · The stability of the revetment against deep-seated shear 

slides is dependent upon the inherent shear strengths of the overburden 

soils, which appear to be adequate, and the ability of the revetment to 

protect the toe of the slope from scour. In a stability analysis per

formed by the Vicksburg District, a minimum safety factor of 1 . 35 was 

computed for a graded bank with a l-on-3.5 slope. This safety factor 

was reduced to 1.28 on applying drawdown conditions. It was determined 

that minor top-bank failures at revetment ranges lD and 39U were due 

to unfavorable seepage conditions existing in the upper-bank strata; 

means were found to correct these conditions. 



Discussion of Findings 

60 . During the period l July 1948 to 30 June 1950, no major 

failures occurred in the False Point revetment. Minor failures and 

cracks in the upper -bank asphalt paving were observed on field in

spection trips , but no repairs were made to the revetment during the 

period of observation . 

23 

61 . The asphalt spurs were damaged extensively soon after their 

construction, and considerable scour developed in this area . During 

an inspection on 13 May 1949, upper -bank paving was noted only on spur 

No . 4, the first spur upstream from the revetment . Major repairs were 

made in December 1949 when mass asphalt was placed over each spur . 

62 . Although the channel upstream from False Point continued to 

migrate eastward after construction of the revetment, only minor bank 

caving occurred at the ends of the revetted area . In addition, the 

point bar opposite False Point remained fairly stable and did not en

croach upon the concave bank . 

63 . There was no evidence of any considerable scour or fill along 

the revetment toe except during and after the high water of 1950 when a 

crest of 45 ft was reached . Holes 5 to 25 ft deep were scoured along 

most of the revetment toe between 21 December 1949 and 18-19 April 1950 

when the river stage rose from 23 ft to a crest of 45 ft and then dropped 

to 31ft . Some 5 to 15 ft of fill material was deposited along the re 

vetment toe downstream to about range lOU during the period May- June 

1950 when stages fell from 35 ft to 28ft . Plate 94 shows, superimposed 

upon a plot of the stage hydrograph, plots of the variations in maximum 

channel depths at three representative ranges at False Point. In 

addition, plate 95 presents comparative plots of thalweg profiles through 

the revetted reach for the period July 1944 to April 1950 . Inspection 

of plate 94 shows only moderate changes in thalweg depths with varia

tions in river stages until the high-water period in February-March 

1950 . At that time thalweg depths increased appreciably on range 3U 

near the downstream end of the revetment and on range 24U near the mid

dle of the revetted area. The maximum variation was on range 3U where 
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the depth increased about 25 ft during the period December 1949 to April 

1950 . Inspection of plate 95 will show that this was the period during 

which the greatest increase in depths occurred along the middle of the 

revetment and at the downstream end of the revetted area. 

64. The stability of the banks at False Point as indicated by 

existing soil conditions together with the absence of any considerable 

deepening of the channel thalweg along the revetment are believed to 

be predominant factors in the stability of the revetment . In this con

nection, the progressive shifting upstream of the point of flow impinge 

ment on the revetment as the left bank shifted eastward along Browns 

Point probably prevented a prolonged attack along any portion of the 

revetment . 
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PART V: BAUXIPPI- WYANOKE REVETMENT 

Description of Reach 

65 . Bauxippi -Wyanoke revetment was selected for observation be 

cause it was an old stable revetment where a major change in basic river 

conditions was anticipat ed. This revetment is located on the west bank 

of the Mississippi River about six miles downstream and across from 

Memphis, Tennessee, between miles 728 . 2 and 724 . 2 AHP (see photograph 

19 and plate 96) . Prior to October 1950 the channel of the Mississippi 

River was divided at mil e 731 by Presidents Island with the main chan

nel of the river flowing westward around the island . That portion of 

the river flowing eastward around the island was called Tennessee Chute. 

66 . The channel of the Mississippi River in the vicinity of 

Bauxippi - Wyanoke revetment has an average width of 5000 ft and an aver

age depth of 35 ft at bankfull stage . Low- and high-water slopes per 

mile are 0 . 3 ft and 0 . 4 ft, and minimum and maximum recorded discharges 

are 82,000 and 2,020,000 cfs , r espectively . 

Hi story of Revetment 

67 . For many years Tennessee Chute rather than the west fork was 

the main channel of the river around Presidents Island, and until 1904 

it carried the larger part of the low-water flow. However, the discharge 

through the west fork gradually increased to such an extent that the 

right bank of the west channel began to cave . By 1917 the actively 

caving bank was threatening the controlling levee and railroad embank

ment at Bauxippi and the controlling levee at Wyanoke. To prevent fur 

ther recession of the bank, 1800 lin ft of fascine mat were constructed 

at Bauxippi in 1917 with funds contributed by private interests. The 

original Federal projects to protect the bank both at Bauxippi and at 

Wyanoke were adopted in 1919 and were prosecuted separately until 1931 

when the two revetments were connected by approximately 6000 ft of 4-in. 

thick concrete slab paving . Four pile dikes, totaling 2065 ft in length, 

36159 



26 

were constructed in 1934- 1935 on the right bank at mile 724 to assist 

in regulation of the river in the vicinity of Wyanoke Landing . From 

1932 to the start of this investigation on l July 1948 work in the re 

vetted area consisted mainly of maintenance of and repairs to the 

existing revetment with articulated concrete mattress . At the present 

time the operative length of the revetment is about 23,300 lin ft 

(plate 98). Changes in the 0- contour and bank lines in the progressive 

development of the channel in this reach from 1947 to 1951 are shown 

on plate 97. 

68. A project known as the "Memphis Harbor Plan" was undertaken 

in the spring of 1948 to supplement the harbor facilities of the city of 

Memphis . One principal feature of the plan was a closure dam at the head 

of Tennessee Chute to confine all river flow to the west channel (photo

graph 19 and plate 96). Since approximately 30 per cent of the river 

flow at high stages formerly passed through Tennessee Chute, it was con

sidered probable that completion of the Memphis Harbor project would re 

sult in increased severity of attack on the Bauxippi - Wyanoke revetment. 

The closure of Tennessee Chute was started on l September 1950 and final 

closure was accomplished on 9 October 1950. 

69. The field investigation of the Bauxippi - Wyanoke revetment was 

undertaken on l July 1948 about 27 months before Tennessee Chute was 

closed and was completed on 30 June 1951, about 9 months after the 

closure was completed . 

Hydrographic Developments 

Developments indicated by reach surveys 

70. The stage hydrograph for the period l January 1948 to 31 Decem

ber 1951 is presented on plate 99 . The Bauxippi -Wyanoke stages are 

referred to the Memphis (CE) gage at mile 732.7 .~ . Hydrographic 

surveys of the Bauxippi -Wyanoke reach are plotted on plates 100 to 103 

inclusive. Contours are referred to the 1947 low-water reference plane 

(lwrp) which is 180.0 msl at mile 725. Changes between the first and 

last reach surveys are mapped on plate 104. 
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71 . Plates 100 and 101 show two reach surveys taken on 30- and 

35-ft falling stages, respectively, prior to the closure of Tennessee 

Chute . Comparison of these plates reveals a slight widening of the 

crossing upstream from the revetment and a deepening of the channel 

along the upstream portion of revetment. Only minor changes in channel 

depths occurred along the downstream portion of the revetment, but the 

crossing below the revetment shifted farther downstream and deepened con

siderably . 

72 . The first reach survey after closure of Tennessee Chute was 

made on 15- 16 March 1951, and is shown on plate 102. Also shown on this 

plate are two dredge cuts made shortly after the chute was closed. The 

first cut was made between miles 727 . 5 and 727 along the point bar op-

posite the revetment for the purpose 

bank farther downstream in the bend. 

dredged in this area during December 

of directing flow toward the right 

Approximately 427,000 cu yd were 

1950- January 1951, and the dredged 

material was spoiled westward of the cut in the deeper part of the chan

nel . The second cut, between miles 725 and 723.5, was made along the bar 

opposite the revetment for the purpose of providing additional flow area . 

Approximately 2,468,000 cu yd were dredged at this location in February

March 1951 and the dredged material was spoiled on the overbank along 

Presidents Island. Comparison of plates 101 and 102 shows that in the 

period March 1950 to March 1951, the crossing upstream from the revetment 

deepened as did the channel along the middle portion of the revetment. 

No appreciable changes occurred in the channel downstream from mile 725 

except fo~ the deepening along the face of the point bar in the dredged 

area. 

73 . The final reach survey for this investigation was made on 8 - 11 

May 1951 and is shown on plate 103. Also shown on this plate is a dredge 

cut made for the purpo-se of providing additional flow area. The cut was 

made between miles 726.5 and 724.6 along the point bar opposite the re 

vetme~t during March- May 1951 with the 1,755,000 cu yd of dredged mate 

rial being spoiled on the overbank along Presidents Island . Comparison 

of this survey with the previous reach survey dated 15- 16 March 1951 

indicates that, except for the deepening along the face of the point bar 
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in the dredged area, no appreciable changes occurred. Changes between 

the 13-15 March 1949 survey and the survey dated 8 -11 May 1951, ob

tained prior to closure of the chute, are presented on plate 104. Con

siderable material deposited along the face of the right-bank point bar 

just upstream from the revetment, and the crossing at the upstream end 

of the revetment deepened appreciably. Material also deposited along 

the upstream and downstream ends of the revetted area; scour occurred 

along the revetment toe in the middle portion of the revetted area and 

along the face of the opposite point bar downstream from mile 726 . 

About 45 ft of scour occurred off the downstream end of the revetment 

although there was no appreciable bank caving in this vicinity. 'The 

crossing below the revetment shifted farther downstream. 

Developments indicated by revetment surveys 

74 . Revetment or local surveys over the Bauxippi- Wyanoke revetment 

between miles 726.5 and 724 . 5 are shown on plates 105 and 106. Changes 

between these surveys are shown on plate 107. In addition, comparative 

cross sections along revetment ranges 60, 140, 200, and 102L are pre

sented on plates 108 to 111. 

75· In July-August 1949, approximately 7600 ft of articulated con

crete mattress were placed as reinforcement between revetment ranges 112 

to 150 and between ranges 235 to 236 (plate 98). An additional 7700 ft 

of articulated concrete mattress were placed between ranges 58 to 112 

and between ranges 208 to 235 in August 1950. The remaining two por

tions of old revetment consisted of 2200 ft of lap slab mattress up- . 

stream from range 58 and about 5500 ft of articulated concrete mattress 

(placed in 1937- 1939) between ranges 152 and 206+50 . 

76. The first revetment survey was made in October 1950 on an 8-ft 

stage immediately after closure of Tennessee Chute had been accomplished; 

the final survey was taken in May 1951 on a 27-ft falling stage about 

seven months later. As shown on plate 99 this interval extended through 

one high-water period in which the river reached a crest stage of about 

37 ft. Scour occurred all along the revetment toe except for a small 

area between ranges 220 and 230 where a slight amount of material de

posited (plate 107). A hole with a depth of more than 80ft below the 
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low-water reference plane formed just off the revetment at range 160 . 

There were no major changes or failures in the revetted area during this 

period of observation . A large scour area (plate 107) developed in the 

revetment between r anges 152 and 160 r esulting in minor pocket failures 

in this vicinity . These failures occurred in the old revetment which 

had been constructed in 1937-1939, and they were located in an area just 

downstream from the lower end of new r evetment placed as reinforcement 

in July-August 1949 (plat e 98). Emergency repairs were made in the 

vicinity of range 160 duri ng May 1951. 

Hydraulic Developments 

Developments indicated by float observations 

77 · Float observat i ons were taken on about a 28-ft falli ng stage 

on 17-18 May 1950 and a 32-ft falling stage on 9-14 May 1951 to show 

the directions and velocities of surface currents before and after clo

sure of Tennessee Chute . Results of the observations of 17- 18 May 1950 

superimposed on the hydrographic survey of 9- 10 March 1950 are shown on 

plate 112. There were minor concentrations of flow at each end of the 

revetment, but elsewhere the flow was well dispersed . Velocities along 

the revetted area ranged from 3.2 ft per sec at the upstream end to about 

9·3 ft per sec at the downstream end . 

78. Inspection of plate 113 presenting observations made on 9- 14 

May 1951 superimposed on the hydrographic survey of 8 -ll May 1951 shows 

that flow crossing over from the head of Presidents Island tended to im

pinge farther downstream on the revetment between miles 727 . 5 and 726.5 . 

Except for a slight convergence at the downstream end, the flow was well 

dispersed. Velocities along the revetted area were slightly higher than 

those observed prior to closure of the chute, and ranged from 4.5 ft per 

sec at the upstream end to about 9 .8 ft per sec at the downstream end. 

Developments indicated by velocity observations 

79 . Velocity observations made along cross sections at river ranges 

726 . 46, 725.38, 724 . 38, and 727.81 are shown on plates li4 and 115. One 

set of observations was made on a 37-ft falling stage on 7- 10 March 1950 
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prior to closure of the chuteJ while the other velocity observations 

were taken on a 35-ft rising stage on 26 February-1 March 1951 after 

closure of the chute. Observations at range 727.81 near the upstream 

end of the revetment were not made prior to the chute closureJ but 

examination of observations taken after the chute was closed shows that 

the higher velocities were nearer to the left bank and exceeded 8.0 

ft per sec. Velocities near the revetment did not exceed about 4.0 ft 

per sec. 

80. Comparison of the measurements taken on range 726.46 near the 

middle of the revetted area shows that velocities increased 2 to 3 ft 

per sec after the chute was closed. This increase was general through

out the cross section as the area of high velocities remained near the 

revetment. 

81. Similar increases in velocities were observed at ranges 725.38 

and 724.38. The maximum velocity observed at range 724.38 near the 

downstream end of the revetment after closure of the chute exceeded 13.0 

ft per sec. 

Soils Investigation 

82. Results of a soils investigation conducted at Bauxippi - Wyanoke 

revetment are described in Potamology Investigations Report No. 7-1, 

"Soils Investigation, Bauxippi-Wyanoke Revetment," dated J~ne 1951. 

This investigation indicated that the soils in the vicinity of Bauxippi 

Wyanoke revetment are typical point -bar deposits consisting of silty 

topstratum soils averaging 15 ft in thickness, with numerous swale 

fillings consisting of sands, silts, and lean clays ranging in depth up 

to 45 or 50 ft. The topstratum and swale filling soils are underlain 

by clean sands which have been divided into two series, based on their 

depth and gradation. 

83. The following conclu~ons were based on the information and 

data obtained in this investigation: 

a. The bank slopes existing at the time of investigation are 
considered stable from the standpoint of shear failure. 



b. Relative densities of the underlying sands at this site 
are of the same order of magnitude as those encountered 
at other sites where failures have occurred . 

c. The possibility of a liquefaction failure is considered 
remote, principally because of the comparative thinness 
of the upper sand series . 

Di scussion of Findings 
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84 . Approximately 15,000 ft of the Bauxippi -Wyanoke revetment were 

reinforced in 1949-1950 with articulated concrete mattress (plate 98). 
Also , three dredge cuts were made along the point bar opposite the re 

vetted area during the period December 1950 to May 1951; approximately 

4,650 ,000 cu yd were dredged and about 427,000 cu yd were spoiled in 

the channel with the remainder being spoiled on the overbank along 

Presidents Island . During the period of observation, which was con

tinued for about eight months after the closure of Tennessee Chute, no 

major failures occurred in the revetted area. Minor pocket failures 

developed in the old revetment between ranges 152 and 160 in the high

water period subsequent to closure of the chute, and emergency repairs 

were made at range 160. 
85 . During the period March 1949 to May 1951, the left bank along 

Presidents Island receded about 500 ft in the crossing just upstream from 

the revetment and the crossing channel shifted southward; bank caving was 

not appreciable elsewhere in the reach . Inspection of plates 108 to 111 
shows that bank slopes in the revetted area remained stable. 

86 . Considerable material deposited on the right-bank point bar 

upstream from the revetment and the bar built outward toward the opposite 

bank and extended downstream . On the other hand, the point bar opposite 

the revetment scoured considerably along the face downstream from mile 

726 and regressed a maximum of about 1000 ft. Deposition occurred along 

the left bank downstream from the latter point bar and the crossing be 

low the revetment shifted downstream . 

87 . Plate 104 shows that, for the over -all period of observation, 
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deposition occurred along each end of the revetment, and scour occurred 

through the middle portion of the revetted area. However, as shown on 

plate 107, scour occurred along most of the revetment toe during the 

eight-month interval subsequent to closure of Tennessee Chutej this in

terval extended through one high-water period with a crest stage of 37 

ft. 

88. Plate 116 shows, superimposed upon a plot of the stage hydro

graph, plots of variations in maximum channel depths at four representa

tive ranges through the Bauxippi-Wyanoke reach. In addition, plate 117 
presents comparative plots of thalweg profiles through the revetted 

reach for the period March 1949 to May 1951. Inspection of plate 116 
shows that thalweg depths downstream from about the middle of the revet

ment at river ranges 726.46, 725.38 and 724.38 tended to increase with 

increase in stage and to decrease as stages fellj this trend was re

versed at river range 727.81 near the upstream end of the revetted area 

where depths increased with decrease in stage. Maximum variations in 

thalweg depths occurred at the ends of the revetment, but the extent of 

these variations decreased appreciably after closure of Tennessee Chute 

in October 1950. Inspection of plate 117 shows that, in the seven

month interval after closure of Tennessee Chute, thalweg depths in

creased along the revetted area except at the upstream end where depths 

decreased considerably. 

89. The stability of the bank slopes at Bauxippi-Wyanoke revet

ment from the standpoint of shear failure, together with the reinforce

ment of the revetment with articulated concrete mattress are believed 

to be major factors contributing to the stability of the revetment. 

Minor failures occurred after closure of Tennessee Chute in a local 

area of the old revetment that had not been reinforced, but there were 

no failures of a major nature. The widening of the channel along the 

revetment by dredging along the opposite point bar may also have been an 

important factor in the revetment stability. 
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PART VI: DISCUSSION OF RESULTS 

90 . During the period of the investigations described in this 

report, no major revetment failures occurred at any of the three sites 

under observation; therefore no definite conclusions can be drawn as to 

the probable nature and causes of failures. However, certain trends and 

developments were noted that possibly may indicate the reasons for the 

absence of major failures at any of the locations. These trends and 

developments have been discussed previously in the pertinent sections 

of this report . 

• 
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Photograph 2 . Upstream view of upper -bank failure at range 8N, Reid Bedford; 9.7- ft stage, 25 June 1948. 
Note settlement along upstream edge of failure and caving bank along Racetrack Towhead 
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Photograph 3. Upstream view of failure at range 9+60N, Reid Bedford ; 9 .7-ft stage, 25 June 1948 . 
Note turbulent flow along revetment face and flow of water through mattress interstices 
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Photograph 4. View of failure at range 9+6oN, Reid Bedford; 9 .7-ft stage, 25 June 1948 . 
Note that anchor cables angle downstream 
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Photograph 5. Downstream view of failure at range 9+6oN, Reid Bedford; 9 . 7-ft stage, 25 June 1948. 
Note that anchors have been dislodged and mattress has slipped down the bank 
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Photograph 7· Downstream view showing flanking of revetment at range 6N, Reid Bedford; 
13.6-ft stage, 23 July 1948 
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Photograph 8. Upstream view of failure at range 9+60N, Reid Bedford; 13.6-ft stage, 23 July 1948. 
Note that articulated concrete mattress appears to be intact 
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Photograph 9. Aerial view of upstream end of Reid Bedford revetment; 5 . 3- ft stage, 2 September 1948 . 

Note upper -bank failures and flanking at end of revetment 
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17 September 1948. 
view 
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Photogr aph 11.. View of upper-bank failure at range 15+50, Reid Bedford; 4 .7-ft stage, 13 September 1949 . 
Failure is just downstream from repair made in 1948 
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Photograph 13 . View of upper-bank failure at range 65, Reid Bedford; 4 . 7 -ft stage, 13 September 1949 . 
Note that failure follows axis of intersection of the 1948 extension with the original revetment 
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Photograph 14. Upstream view of failure at range 15+50, Reid Bedford; 26.0- ft stage, 29 June 1950. 
Compare with photograph 11 



Photograph 15 . Downstream view of failure at range 52, Reid Bedford; 26.0- ft stage, 29 June 1950 . 
Note pocket shape of failure and steep banks . Compare with photograph 12 



Photograph 16. Upstream view of failure at range 65, Reid Bedford; 26 .0 - ft stage, 29 June 1950 . 
Compare with photograph 13 



Photograph 17 . Vicinity of False Point, 5 . 3-ft stage, 2 September 1948 
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Photograph 18. View looking upstream toward asphalt spurs, False Point, -1.1-ft stage, 4 November 1948 
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Photograph 19. Vicinity of Bauxippi-Wyanoke revetment, 14 November 1949 














































































































































































































































