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4 Discussion of Results and |
Conclusions | |

Interpretation of Model Results

In any analysis and evaluation of the rpsults of this study, the limitations o
the model should be considered based on [the model verification, the base test
hydrographs used, and the condition of thg model bed at the time that a plan
or modification 10 a plan was installed. Comparison of the final modecl
verification run (verification run 5, Plate 4) with the prototype survey of Apri
1983 (Plate 3) indicated that the model h4d a greater tendency to scour at
dike 35.0 (R). The navigation channel was wider and shallower from miles
37.5 10 36.3 and miles 23.0 to 22.5, and wider and deeper from miles 32.1 to
31.4. The model exhibited greater deposition than the prototype between mil
31.0 to 30.6, miles 28.8 w0 27.5, and mileg 24.5 10 23.7, narrowing the
navigation channel in these areas.

| These tendencies should be considered in the evaluation of the model
| results, Tests of improvement plans (Plaps A through R) should be based only
on those changes caused by the plans compared 1o results reproduced in the
model during the base test (Base Test rerin run S). It should also be
considered that the model does not reproduce the movement of material in
suspension, and that the bank lines were fixed, with no attempt made to
reproduce the degree of erodibility of the/banks and sandbars. All dikes and
weirs were also fixed wilh no attempt mgde to modc! any structure
deterioration or failure. Also to be considered are the average annual and
1983 flood hydrographs used for the testing of plans, which could be
considerably different from what actually| occurs in the river in the future, an
the fact that all model surveys were Laken after a low-waler period.

All model tesis involving weirs were performed in a bendway with the
outer bank line of the bend revetted. No|assumptions or extrapolations basc
on the results of this model study should|be made regarding performance of
bendway weirs in an unrevetted bend. Igformation on the design and test
results of a very limited series of tesis of bendway weirs in an unrevetied

i 4 Discuselon of Resulis and Condusions
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bendway can be found in Pokrefkc.i_ Also, model tests have not been ||
performed with bendway weirs in a pool section of the river; therefore, §
performance under those conditions is yet 1o be determined.

Summary of Results and Conclusions

The following definitions, results, and general indications were developed
i from the model study: .

i a. Analysis of the results of Plaps A through F-1 indicated that while many
types of river training slructutes were tlestcd, none were success{y] in
significantly reducing the prolotype problems (outlined in the secfjon
"Descriptions of Prototype Prpblems") encountered in this reach T river.

} b. Visual observations aided by [floating confetti indicated that dikeg|angled
| downstream (Plans A through E-4) redirected the surface water cy
| toward the outer bank of the bend. This would adversely affect gavi

the integrity and stability of the bank and would likely result in
increased maintenance costs. | This increased pressure on the oule
is of particular concern at Ddgtooth Bend where there is already g
natural concentration of currdnts. These concentrated high-veloc
currents were a major factor jn the bank failure at Dry Bayou dufing a
high-water event in 1983.

¢. Compared 1o all other plans {ested in the model, Plan G-2 was t
at solving the complex multifude of problems associated with thig study

i

allows the bendway weirs wijthin a field to act as a cohcerent unif). The
bendway weir is level-crested at an elevation low enough (o allow

! Thomas J. Pokrelke. (1993). "Demonsiration Erosion Control Project Monitoring|Program,
Fiscal Year 1992 Report; Volume VII: Appendix F, Model study of bendway weirs mLhank
protection,” Technical Report 111.93-3, US. Army Engineer Waterways Experiment Station,
Vicksburg, MS.

It
44 i Chapter 4 Discussion of Reslits and Conciusions




G 6016343218 09/10/02 10:54 = :04/21 NO:593
I .
i

normal river traffic to pass over the wJ@rcir unimpeded. The bendway weir||
must be of adequate height and length 1o intercept a large enough per- |
centage of flow at the river cross seclion where the weir is located to ‘
produce the following six hydraulic i'mprovemcnts: a wider navigation ||
channel through the bend, deposition;at the toe of the revetment on the |
outside of the bend, more uniform flow velocities at any bend cross
section, surface water currents that do not concentrate on the outside
bank of the bend, an improved navigation channel in the crossing down-
stream of the bend, and an improved alignment of the navigation chan-
nel throughout the bend and downstream crossing.
! {l
e. In addition to the hydraulic impmvc?' ents outlined in the preceding
paragraph, the following environmchaI benefits of properly placed and
angled bendway weirs could be realized: water quality should not be
adversely affected as the weirs are diccp]y submerged 100 percent of the
lime; the stone bendway weir itself ﬁrcates diversity of habital within the
channel, provides cover and protection for small fishes, and creates a
firm, stable substrate to which benthjc invertebrates can attach them-
selves and flourish; and the cross-se¢tional shape of the bendway chan-
nel is changed from a deep triangle fo a wider, shallower trapezoid, thus
improving and increasing the usablejaquatic habitat area (studies have
shown that few fish live in the deepgst sections of the Mississippi
River). The weirs should have a mipimal impact on the least tern, a
federally protected endangered specigs of sea bird that inhabils the bend{
way point bars. Since the weirs wil] be submerged in the deepest sec- |
tion of the river at all limes, the major negative environmental conse-
quence associaled with emergent diKes (the gradual conversion of
aquatic habitat areas to terrestrial habitat due to deposition within the
dike field) will be avoided. Also, the improvements in the navigation
channel through the bends and dowgstream crossings should result in
less maintenance dredging, which wiould result in a decrease in dredged
material. With stricter environmentpl regulations being enacted this is
very important now, and will beconje even more so in the future. In
conclusion, since the weirs have lesk impact on the environment than
traditional river training structures, {he [uture could see morc widesprea
b
use,

f. Mode! tests analyzing weir angle (Flan G-2, weirs angled 30 deg up-

il stream; Plan N, 45 deg upstream; Plan O, 35 deg upstream; and Plan R
| 25 deg upstream) indicated that bendway weirs angled 30 deg upstream
were the most effective in solving the navigation problems in this mod
reach (a detailed comparison of the!results of these tests is presented in
the section "Conclusions from Tes\i of Different Bendway Weir
Angles"). Results of the 25- and 33-deg angled plans demonstrated tha
weir angle is an extremely important parameter. With only a S-deg
difference in angle, the results from these tests showed the weirs to be
less effective than the 30-deg angled weirs of Plan G-2.

g. While an entire serics of lesls involving weir heights and lengths was

¢ 45
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: not performed, the poor reshlts of Plan J demonstrated that the |¢
' the weirs, the angle of flow entering the weir field, and the widy
| water the weir influences rglative to the overall width of the rive
location of the weir (percentage of flow captured) are of crilica
importance. These paramelers have not been thoroughly investig
therefore, the reader is her%y cautioned to determine their effegt and
importance on any proposefl bendway weir design.

h. Various tests were performed with weirs constructed at el -18 a
Since during this study weir length was always a function of wg
height, a direct comparison| involving two identical plans with
different heights was not cgnducted. However, comparing the
results employing weirs al{ -15 (Plan G-2, run 6) with the be

results involving weirs at ¢} -18 (Plan K, run 1) showed the we
el -15 10 be much more effective (a detailed comparison is conlai
the section "Plan L"). :

i. Using the basic design pargmeters of Plan G-2, bendway weirs|have
| been constructed in the pratotype (the river) at Dogtooth Bend

design, construction methogls, and protolype performance at the
Dogtooth Bend location ar¢ contained in the publication "Bendy
Design Manual."' Furthermore, as stated in the first paragraph
report, results of this model were analyzed and used as a guide
bendway weirs for two tropblesome reaches of river not includg
study. On the middle Mississippi River in 1992, eight weirs
installed at Cape Rock Begd (mile 54), and nine weirs were infts
Red Rock (mile 94).

J. Response from the towing |industry regarding the improvementy i
navigation due to prototypé¢ installation of bendway weirs at thg
sites on the middle Missisgippi River has been enthusiastic. "
best thing to happen on the river in a hundred years," said And
Cannava of the American Commercial Barge Line, a regular ug
study reach of the river.

! Robert D. Davinroy. n.d. "Bendway weir design manual,” U.S. Army Engincer
St. Louis, St. Louis, MO.
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rar 4 Analysis of Results and Conclusions

Analysis of Study Results

The sedimentation study plan includefl use of both numerical and physica
models. The numerical models were to be used during the period required
physical model construction and verification to determine an approximate
contraction width and provide preliminafy guidance on dike spacing and
location. This screening process was adopted to minimize the testing progr
required in the physical movable-bed mgdel. Although adjusted somewhat
changed study requirements in this casc Chapter 1), this basic approach is.
still considered valid. After initial calcylations using the 1-D numerical
sedimentation model (TABS-1) to estimjte the required contraction and pro-
vide boundary conditions, the 2-D numérical modeling system (TABS-2) w
used to test a number of alternative dikd plans at Redeye Crossing. Eleven
different dike plans were tested with the 40-ft navigation channel to provide
insight concerning the number of dikes nd their crest elevation, location, a
length. Four additional dike plans were| tested to provide similar informati
for a 45-ft navigation channel. The optjmum plans based on numerical mo
results, Plan SAO for the 40-ft channel (Figure 14 and Chapter 2, paragrap
entitled "Dike crest eleyations and lengt s") and Plan 8A0O for the 45-ft
channel (Figure 17 and Chapter 2, paragraph entitled “Dike crest elevatio
and lengths"), differed in dike crest eleyation with the dikes for the 45-ft
channel being 7 ft higher than those fo the 40-ft channel and in the length
the three downstream-most Jeft-bank dikes being extended by 200 ft for the
45-ft channel. In the interest of time, all physical movable-bed model tests
were conducted with dike Plan 8AO whether the navigation channel was

dredged to el 40 or -45 ft.

Although test schedule requirement resulted in physical model tests wh l
were not directly comparable to previos numerical model tests, there are |
sufficient similarities between 40-ft channel tests in the two models to makg
some qualitative comparisons. That is pot true for the 45-ft channel tests
since no base test without dikes was copducted in the physical model. Ho
ever, for the 40-ft channel, most generpl tendencies from the two modelin

approaches were consistent. Both mo 1s indicated that dikes would reduc

h
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shoaling in the crossing channel buf that dike elevations would have to be
substantially higher than those originally proposed by LMN and based tlrn the
conveyance procedure developed from prototype experience with dike fields
and naturally maintaining crossings|in shallow-draft channels. However,
numerical model estimates of dike gffectiveness were much higher than|physi-
cal model estimates (discussed belaw). The numerical model results indicated
that dikes proposed on the right degcending bank were generally ineffedtive
and, although no specific tests were conducted in the physical model with
dikes on the right bank, physical lode! observations supported the indigation
that they would be ineffective. Regults from both models indicated that the
volume of channel shoaling with l]’f dike plans is highly dependent on the
flow hydrograph, with the effectivaness decreasing as the magnitude of| %w

flow hydrograph increases. Two sjgnificant differences also were evident
from analysis of numerical and physical model results: (a) a tendency for the
crossing channel to shift toward the dike field in the numerical mode! rgsults
that was not exhibited in physical model results and (b) numerical mode]
estimates of shoaling reduction were substantially higher than estimates based
on physical model results. The two situations are discussed in the follawing
paragraphs. :

Tendency of channel to rotate toward dike flald

The numerical sediment transpart computations with the TABS-2 mg¢

deling
system indicated a tendency for the downstream end of the crossing ch E

el to

migrate toward the dike field leadipg to a rotation of the navigation ¢ apnel
alignment through the crossing. Ljter tests of dike plans in the physi |
movable-bed model did not demongtrate that tendency. This leads to t t
conclusion that the numerical model tendency for the channel to rotate foward

the dike field is probably an artifact of its inability to capture the three i
dimensional (3-D) character (rotatipnal flow) of flow in the bendway j {t
downstream of Redeye Crossing. The depth-averaged numerical modeljhas a
; tendency to move the strength of flow to the inside of the bend resulting in
i poor lateral distribution of flow in the bendway. This known weaknesl%:f the
depth-averaged model also prevents the model from properly building the
point bar which also may contribute to the computed channel migratior|
tendency. These factors lead to the conclusion that installation of the tested
dike field should not significantly impact present navigation channel alignment

| at Redeye Crossing.

Effectiveness of dike plans in reducing channel! shoaling

As noted earlier, while the general tendencies of the numerical and |
physical model results for the 40-f{ channel tests were consistent, there|
substantial differences in the estimdtes of shoaling reductions achieved
tested dike plans. The physical mgdel test results indicated less benefi
dike field installation than the numerical model had indicated. The disg
of these differences should begin with the acknowledgment that both |

were
y the
from
ussion
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approaches are approximations of a very romplex physical process, and their
validity is impacted by a variety of factors. The following paragraphs dis-
Il cussing each approach are an attempt to put some of those factors into

| perspective. m

Numerical model (TABS-2). The basic limitation of the 2-D model in n
|| computing the rotational flow in the bendway is equally relevant to the
|| computation of shoaling estimates. The dpproximation of flow conditions
| through the upstream portion of the crossing should be realistic with some IoN,

of validity as the bendway is approached, and the inability of the model to
properly reproduce the point bar development becomes more important.
Another factor influencing accuracy oI predictions is model adjustment ang
| associated data limitations. The Redeye Crossing Reach has a very flat ener
| slope, and limited data were available fof use in hydrodynamic model ’)’
: adjustment. Stage data from the nearest upstream and downstream gauges
« || were used to adjust water-surface profiles in the 1-D model and then the 2-D
model was adjusted to stage-discharge relationships developed from the 1-D
calculations. Very limited prototype velgcity data were available, primarily
data collected to help establish the propet flow distribution across Manchac |
Point during high flows. Overall, hydrofynamic model adjustment was
accomplished with much less field data than is typically available for 2-D
model verification. Nevertheless, in gengral, computed stage and velocity
information appeared consistent and reasonable.

As is typical of many sediment transport studies, available data for
verification were limited. Sediment inflgw concentrations for the 2-D study
were taken from the 1-D model which adjusted using measured con-
| centrations at selected Mississippi River [gauge locations. Bed sediment data
{| were available from the dredged crossing channel and, from these data, a
medium sand (0.25 mm) was selected as] the single grain size for transport.
Other input data and coefficients were given in Chapter 2 of this report. Th
: model was adjusted for the 43-year-average-annual hydrograph to yield a
¢ || channel shoaling volume,similar to the average maintenance dredging reported

| in years when peak daily discharge did rjot exceed 1,000,000 cfs. Time
constraints did not permit significant sensitivity tests with higher energy
hydrographs during the adjustment procgss. One problem encountered during
the adjustment process was the tendency|to erode the point bar downstream gf
Redeye Crossing. Since the bar was downstream of the study area and time
was critical, the bar was hardened (i.e., [no erosion allowed). The question
remains as to whether this trend was an artifact of the depth-averaged models
inability to correctly compute the lateral flow distribution in the bendway or
some other factor.

While it is not possible to quantify the accuracy of the numerical model
| results, the cumulative effect of these factors is probably optimistic estimateg
| of shoaling reduction from dike plans. s noted earlier, use of the depth-
| averaged numerical model was proposc‘:ias a screening tool to limit the test
| program in the physical model. Circumstances which developed resulted in

s

49
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use for developing design reﬁncmelmts in spite of the inherent limitation of the

2-D code in modeling the importan{ 3-D aspects of the Redeye Crossing
Reach. Some additional insight colﬁceming dike field effectiveness cou

probably have been developed thro

fully 3-D flow/sediment transport cpde is needed for substantial improvy
in numerical model shoaling predictions at Redeye Crossing.

Physical movable-bed model.

been highly developed and success

which worked in shallow-draft situ
which would work in the deep-dra

situation is that the flatter portion g
future deep draft studies will benefit,)

includes a relatively short radius, |
crossing and available field data in
not follow the "normal” tendency ¢
dependent on the flow hydrograph
of finding the right distortion for d
priate movement of the model bed
difficult and time consuming.

The Redeye Crossing Reach alsg: presented unique problems. The rkach

As noted earlier, the urgency in
design to help finalize a plan for c
verification refinements and an abb

but a
ment

gh additional sensitivity testing, etc

\ly applied for study of shallow-drt
[

tions to similar techniques and procgdures
environment. (The positive side of] that
f that learning curve is now history gnd

f alternating point bars to be very

These factors coupled with the ned
scharge and bed slope to encourage|g
material made the verification proces

As with the numerical model resul
of the movable-bed physical model
physical model results are qualitati

movable-bed model permitted addi
then the test results could be extra
plan results on the channel develo
verification, the more comfortable,|
plan result would be predicting the

Conclusions

The Redeye Crossing Reach is

ive and that the estimates of shoaling||

reviated physical model testing progh
8, it is not possible to quantify the agcuracy

ional refinement during the verifica
olated to a more precise prediction pf the
ment. In other words, the more rencd the
one would feel that any particular n ; del
effect of that plan in the prototype.

{on,
|

& very complex physical system withy the
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crossing followed immediately by a relati ely short radius, large curvature
bend. Field data indicated the added co plexity that the elevation of the poif
bar in this bend does not follow the normal tendency of alternating point bar
to be very dependent on the flow hydrograph.

t

The study plan concept of using both [pumerical models and a physical
movable-bed model was a useful approach. The numerical mode!l was used
screen several dike plans to gelect the ma@st promising plans for more '
extensive testing with the numerical model and in the physical model.

For the 40-ft channel tests where test| onditions were similar enough for ||
qualitative comparison, most general ten encies from the two modeling ’
approaches were consistent. |

Both numerical and physical models documented that the effectiveness of
dike plans in reducing channel shoaling 1 hydrograph dependent with the
effectiveness decreasing as the magnitudg of the flow hydrograph increases. |

Both numerical and physical models indicated that, for the 40-ft project,
ng channel. The models also |

dikes would reduce shoaling in the cross

indicated that dike crest elevations would have to be substantially higher tha
those originally proposed based on the conveyance procedure developed fro
prototype experience with dike fields and naturally maintaining crossings in
shallow-draft channels. However, numefical model estimates of dike
effectiveness were much higher than physical model estimates.

40-ft channel. Relative t0 model resy
following conclusions are presented: |

a. Numerical model test results indiqtcd Dike Plan SAO (6 dikes on le
descending bank, crest elevations t5, -5, 0, 0, 0 upstream (U/S)to ||
downstream (D/8)) would reduce phannel shoaling by about 90 perce H
for the 43-yr-average-annual hydrpgraph and 50 to 60 percent for the ||

1990 hydrograph. |
|

b. Physical movable-bed model tests results indicated Dike Plan 8A0 (6
dikes on left descending bank, cr ¢ elevations 2. 2.7, 7.7, 1 US 10 |
D/S) would reduce channel shoaling by about 60 percent for the 43-y L]-

average-annual hydrograph and agout 27 percent for the Sep 82-Aug 3
l

hydrograph. |

: i : .
c. Both projections are estimates with current judgment that numerical
model estimates are optimistic anc physical model estimates are
conservative. |
i
45-ft channel. Relative 0 model results of tests for the 45-ft channel, th
following conclusions aré presented: "

r 4 Analysis of Results and Conelusions I
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but, since no base test was
can not be presented. The Vi

navigation channel alignment at Redeye Crossing. The numerical mod
tendency for the downstream end ¢f the crossing to rotate toward the
: field is probably an artifact of its ipability to capture the 3-D character
il (rotational flow) of flow in the beridway just downstream of Redeye Cit
Physical model test results did not|indicate a tendency for the alignme
rotate.

52 ' Chapter 4 Analysis of Refults and Conclusions
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15. The limitations of the model in reproducing all of the factors af-
fecting developments in the raach and the differences between thg model and

kotype indicated by the results of verification tests must be|lconsidered in

PART IV: nxscvsszon‘ OF RESULTS AND CONCLUSTONS

InterpratntiLn of Model Resultg

the| evaluation of the model results, Results of tests of improviment plans

éhOLId be based on only those changeg caused by these plans compired with the
resiilts reproduced in the model duri g the verification. It sholild also be
confidered that the model does not rdproduce the movement of matgrial in sug-
pengion, and that the bank lines were fixed, with no attempt madg to reproduce
the|degree of erodibility of the banKs angd sandbars., Also to be considered is
the||1976 hydrograph used for testing jof plans, which could be co siderably
difflerent from what actually occurs jE the river in the future, and the fact
tha

the model Burveys ware always mada during low-water perlods

l

Summary of Resullts and Conclusions %

16. The indications and conclugions developed from the reJ 1ts of model

tests are summarized as foellows:
? 2. Realigning of the antrﬂnce of the West Access Cha el in Plan A )
reduced the bed-load spdiments entering to less thin 1 percent :

of existing conditions

b. The realignment in Plaph A produced some shoaling of the deeper
portione of the Atchaf laya River, below el =40, t ic 1a
believed that this chagge was not enough to signifjlcantly
affect stages on the river below the realigned chamnel,

€. Alignment of the new emtrance of the West Access Channel in i
Plan A produced unsatigfactory current patterns thit could
cause severe attack on{the downstream side of the pntrance.

d. Realignment of the entyance of rhe new channel in Flan E
A-Modified produced safisfactory current patterns ntering the ?-
entrance of the channel,

2. Plan A-Modified producdd the same diverted bed-loafl sediments \ﬂ
and effects on the Atchafalaya River Channel as obpained with T
Plﬂn A, '

12
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PR pertrrioerd

The limitations of the model in reproducing all of the factors affecting

developments in the reach and the differences between the model and proto-

type indicated by the results of the verification tests must be considered in th

evaluation of mode! results. The model was not able to reproduce all of the |
overbank and the flow that passes over the banks during flood stages. The :
model also tended to scour deeper in the bendways and shoal higher on the

point bars than the prototype surveys indicated. In spite of these limitations,

adjustment and verification of the model Were considered sufficient to indicat

trends that can be expected under the conditions imposed for each plan or _
modification tested and the relative effectiveness of each plan. s : i

{ Conclusions reached from the study arp summarized as follows: i

a. Thalweg disposal of dredged material will have little effect on channel
dredging requirements.

mile 40.20 to 39.85) tends to remain in place. Some increase of

b. Disposal material placed in the thaHEcg of the lower bend (navigation
material passing out of the bend was noted.

¢. The capacity of the bend for storage of dredged material decreases wit
each hydrograph. .

d. Within-bank disposal of dredged material will have little effect on chan|
nel dredging required to maintain the navigation channel.

| e. Within-bank disposal improves the [channe! from navigation mile 41.5
i 40.8 but deteriorates the channel in|the lower bend (navigation mile
40.20 1o 39.70) during average waler years.

l f. The channe] will deteriorate followjng high water years with
within-bank disposal.

g. Once filled, within-bank disposal will provide little or no additional
storage capacity for dredged material due to the lack of erosion at thes

sites.

Chapter|4 Conclugions
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i, The system of spur, L-hea% and submerged vane dikes (Plan
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. The system of conventiona] spur, L-head, and vane dikes and sib-

merged sills used in Plan A-32 will not provide an adequate nayigation
channel.

develop and maintain an adequate navigation channel througho
model reach except for some possible shoaling of material at n
mile 41.1 and 39.9 following a high water year.

Chppter 4 Conclusions
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PART IV: LVALUATION OF RESULYS AND CONCLUSIONS

Timitation of ilodel Regulbe

) ¢

33] Tn eveluating the results of channel regulaling works, it 11] 1

should bl considered that the conventionall. process of verilying a :

movable Led model was precluded in this cuse by the lack of necessary _’ 67E
the Missidsinpi River reproduced. Th l;ngﬁjﬂ .

recorded| data Tor the reach of

scale ratios established, therefore, cur e considered to approximatie

only inj@ general way the relations betwgen the mode) and the varioys

Fa €l

r
reaches|jof the prototype. e time scele, in particular, was hy ned

aity es"abliShed arbitrarily; and, althohgh 1% was uscd ag & haszis lor

1
4ing the stage hydrograph (plate 3), il should not be considared

reprodul
an sceupate indication of the time requied in the prototyne for model-

predic rﬁ:developments to occur ander eipilar conditions.
urred mostly as & result of]jbed

. Developments in the model oc¢d

movemenlt. Although some of the material] forming the ved of the model

channel| was thrown into sugpension during the hilgher slages, the m lel

£ did noti even roughly simulale the effects of sugspended sediment. in

h i river fif this type. Shoaling in the patkwater areas resulting fro

ouitiofl of sediment in suspension, therefore, could not be reprodufied in

s have to be bascd on the

gults [0f the model verifiecaltion or on dhe acenracy with which the

dittons. Tt ashould he condidered

o e msw e

ing a flow hydrograph ronsjflered

Llons in that reach (plate ﬂ).

from this hydrograph could flect

develfnments within the channel. rfonsideration muet also bhe givefy to

the Chet that Tests were conbinued only T T e T e effecls/lof the

plan fleing tested were indicated and rot. until vltimate aevelopmept

was reached.

34, It Is pelieved thal, In eplte of Lhe above Limitationgh the

mod sdjustment resulted in Lhe development of operal. ing technidpes and

e o
(o]

1h
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d /M/y hed %4#2@ I
scale patios sufficiently accurate to pprmit satisfactory reproductlion
o the|lbed movement characteristics of Fhe river and thus should irf4-
ente LHe relatlve eftfectiveness of the yarious plans and modificalibns,
Summary of Results and Conclusions
#?. The results and indications developed during the model s“udy
were ag follows:

&. The original plan as devgloped and submitted tor tes[ing
(plan A) would provide adequate depths through the r!aqh,
except at two of the six crossings. Some of the dikus
proposed would be subjectied to considerable atlack b“
¢currents,

b. In general, Lthe results iindicate that contracting thf
channel to & control Wiqu of' 1500 £t would provide Hat-
isfactory channel depths fand alignment. Specinl treft-
ment would te required ir] some of the crossings, depgnd-
ing on the alignment of the channel and the degree off
sinuosity available,

L. Where special treatment Il required in the crossingsl the

; control channel width coulld be reduced wilh dikes of

t lower elevation than normglly used for the 1500=1t
control width. With this system, the amount ot eontiac-
tion would not be any grepter than with a 1500~ft comtrol
width, except during Tow [flows.

d. The most economical plan leveloped that would providd
adequate channel dimensiohs wes plan C. Howover, in|fthis
plan, some of the dikes wpre subjected to strong curtent
attack.

&. The cost of construction ¢ould be reduced by using, where
feasible, the stepped-dow principle in Lhe design ol
dike syatems. With this ystem, the alignment and dgpth
of the channe® in crossings can be better controlled
without overcontraection of the higher flows.

£. Plan D using the steuped-down principle produced lLhe eat
overall results and would|involve less conslruction tf&n
with plan A, which providéd for a channel with a 150Qkft

: sontrol width. With this|plan, the averege elevatior| of
¢ the new dikes was roduced by about 5 ft, with some re
duction in the total Tengfh of dikes required,

£- “lacing gaps in the dikes |erossing the back clubes o
channels, as Lested in plgn B, would have little efrdet
o1 channel development when one end of Lhe ehannel i

1.5
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i
; closed, Properly desipned L heads on the ends of||spur f
: dikes can be used to rpbduce deposition landward ofl the .
ends of the dikes and faintain slack-water areas Wehing '
and downstream of the iikes.
38, The el'fectlivencss o T ceifpions in maintaining slack- Aler
areay behlnd the spur dike would deropd on the relative elevatio| of tho
L seqtion being lower Lhan the spur sitke, 5o that surlface Flow aaglild
movejlover the top of Lhe |, seclion and prevent Lolton currents  Siom
mm-i_vNLq around the end of the dike. Also, flow over the dike woulil tend
Lo cause scouring along Lhe landward glde of the Qike. Fhonling {pould
otrun near the end of Lhe I, section dliring low vater, when the sdption
15 ngt overtopped. The I, section woulld tend to reduce but, not &]&minate
deroglition gsome distance landward of he section from settlement, i fine
sediment that might be in guspension,
:
‘

I




