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c. Comaant ¢, Para. 243n. 0 not conciar. Refarence
CRARC=540~33 aemorandua dated 24 Julv 3%, oara. 3. A pen2tration
to nead ratio of 2.5 to 3:1 i3 recomnendad in the referenced
mamorandun,., for cartfaia projects a peanetration to neald ratio of

1233 tnan 2.5 was autnorizad, The Ffactors stated 1ia tne
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avar 40 yazrs old.

All nurericzae grotaction in arcan areas is oritical in
satura ;i NNWavar, no Other hurricane protection project nhas had
the leval 2f sorings or surveys az the 17th 3t. CTanal oroject,
The 1 to Y minginua ratio was used on other New Orleans projects
pecause Of the CSMRC-ZD«33 memorandus dated 23 dDec 37 which
ragquired the 3 to t ratio. @0 S has been gubritted for a
3 to 1 ratio in aa existing levesz since tne July 39 eriteria.

Ine gneetsile zgcotions on plates 19071 through 193 and 111 pavs
neanstration vatina n2f 2,5 to 1 and an 3I-CAS% P.3. of 1,2 for
canal water laevel of 1,3, Sactions on plates 124 througn 135 and
112 nave tin eiavationa Jezoer than rejuired for an S=T450 F.R, =
1,2 or 311 ¢ €ar ths sulxhead case. The shsetnila 5ectisas
nn plates 14 I 112 nave an $=CA32 .3, of 1,4 far csnal watsr
lavel of 4,3 (sae el 2).  aAdditionzily, the axisting shsstoile
aall nas 1er as 4 sarzanent oulkaesd raetaianing as such as 3
fr., 2¢ soil 3t least 13 years (Ofleans Levee Board 137)
IurYays), Ge "i}i monitor the sheetosile wall deing constructeld
sy thae local intsrests 2 th2a Urleans side of tne canal., e will
consider ﬁfivxuﬁ the sheecpils Jdsaner instaad of cutting ths
sheatolle in 1934 du if; SanDing.,.

G, Conment 4, Para, 90. ‘ha analyses ;n wers for
the J-CA3E soll strenqgths, a canal level at ;u. -3 0 aqa § factor
of safaty of 1,5, For olates 121, 122, and 124 tne astual desian
{complated beafora Dec 87) was controlled oy the 5-CASE, P 3, =
1.5, and canal level at BL -5,0, The desiga on vlate 123
{completed after Dec 37) was based on the 3-CA3E P.5, = 1,2 wita
canal level st BL «35,0; S=CAx3 P.3, = 1,3 witn canal lavel 2t
£L 9.0;7 or the 31 penstration to head ratio., &1l tns oracatd
walls and tisback walls hava been constructed, The tiv
nenestyrations shown on plates 122~124 are deseper tnan tne aiailnus
rejuired tis aseaetration (¥acl 3). Interaesdiate tin canetrations
sere used LD redugs the anchor Lforoas.
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3o Comment 4. Para. bd.

(V) Concur. Tne narrative descriotion ani explanation
of the cost estimates is alded as follows:

The aoit prices and estisated costs weare ontained witn the
ase 2f a personal corpater software systen develoaned within SO0,
™Mis is the same gpomputer software systes atilized in przoariag
Sovernaent 23timates for adwertised construction nrojeces.

The contingwncy uavcantagﬂ £or eacn 1ten was establishsd by
avaluating toe uncertainty of bota thg Juantity and 2osts for
«ach ltesn witn the acpropriate desian enyineer anid cost
englneer.  such 2valuacion was farther assiatad oy tas alstorical
fata on @any ust itenas as tﬁiq i:g*act incoaroorates A waiorivy
of items comaonly foand on Nurcricane erotection aroiscis withiin
A,

Since tne oroiect is located in the metrooonlitan dew Jrieans
areda, alcessioility oressnts no proples. Siailarly, che
materials for tnis project (including the steel and foncreta
products)y are readily available., And as mentioned nreviously,
the COonstructicon worg is conventional and siailar to such work
caroughoat 30 wolch resulis in ac unusiaal pricing.

(4) A2 incorsorated the project contingencies in tne
cost estimats for accaunt 30 and 31 and the work for Pamoing
Sctation %2. 5. Tne net srodept contingdency for the 2ast ant west
floouwall work is approziaatesly 13 percent. The tocal oroject
gontingancy is 15 oercent.
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{3) fnz leves &hoard slected to tage i lead and ¢ommit
taese exnenditures at tals time o achieve savxnss becanse the
Mgw Urleans Sewerage and <ater fOoard {(30539E) nlannad to deasen
and widen toe canal to maet their drainage needs., Ths work
proposed by H03MB rejguired modification to the 2xisting levaes
and floodwalls. !Under their permit, HOSH3 is reguired to
maintain the status quo for the agisting levess including overall
stabDility and level of protection, Since this invalved nulling
30 driving new aneetoiling, 1t is obviously more cost effectiva
Lo combing the twd projects and repnlace tne shestpiling to tne
Jigh Level Plan criteria. DLE elected to axnent these fuivis avoen
tnough they curraeatly have credits in excess of those rejulred,
dywever, thay see nd relson £0 cap ths she2tpiling at this tine
since 1t would only increase their sﬁare af the orolect cost.
“ditn the remaining work in the Urleans uanit, it appears [ikely
Lhat JuL3 will nava contributed in axcess of their 30 osercant
ZArE o

i. £ ie Tanle 1, Zononir. dg will furnisn the final
dzsion watersarface arofile when the dridge desigqns conditions
ara xnom,  [n developing the dasigns for tne brilages, w2 will
insyre that wr;j;a 1953388 are not 2XCessive 39 as to cagse the
floviing to eacroach iato the Eloodwall freeuoard.

1. Tomus2at . #late 15, The ztress levals io this ocorcion
of the concrata cap are oselow 2 xsi. de lesignedl the lowey
gection of tne concrete cap with sufficient reinforcasment to
prevent craciing.

¥. Commant K. Plates a8, 82, 34, 92 and 37. fhe =mininua
apacing between active and passive fallure wedges is based on
antingering judgasnt,. e gen2rally use a distance egual to about
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DEFARTMENT OF THE ARMY
MISSISSIPPI RIVER COMMISSION. CORPS OF ENGINEERS

VICKSBURG. MiISSISSIPPi 39180

ADDRESS REPLY TO:

PRESIOENT. MISSISSIPPFI RIVER COMMISSION
CORPS OF ENGINEERS

£ O B8OX 80

VICKSBURG. MISSissirpr 39180

CEMRC-ED-GS 23 DEC'87
MEMORANDUM FOR: Commander, New Orleans District, ATTN: CELMV-ED-F
SUBJECT: Sheet Pile Wall Design Criteria

1. The final "E-99 Sheet Pile Wall Load Test Report (ref 5c, encl 3)" is
enclosed along with our responses (ref 5b, encl 2) to the CELMN-ED comments in
the lst End to ref 5a (encl 1).

2. Also enclosed is a CEWES-GE memorandum which summarizes the results of a
finite element study (see 2d and 3d endorsements to ref 5a). In short, this
study indicates that, for a sheet pile wall driven into a levee founded on
very soft to soft clays, the majority of lateral sheet pile movement during
flood loading will 1ikely be due to deep seated foundation movement and not
due to sheet pile flexural deflection. Driving the sheet pile deeper has
little effect on overall levee stability, or after some limiting depth, on
flexural deflection at the top of the wall. This data reinforces the
conclusions reached in the E-99 report that excessive sheet pile penetrations
are not warranted.

3. Based on the E-99 report and the CEWES-GE study, the following design
criteria have been developed and should be followed to determine the required
penetration for sheet pile floodwalls founded in soft clays.

Q Case

F.S. = 1.5 with water to flowline or SWL
F.S. = 1.25 with water to freeboard (net levee grade) for river
levees or with SWL and waveload for hurricane protection
levees Ml 2 frebood
s 10 witl Swes 2 [ Frecborrd s (R s hou #
’ S-Case
F.S. = 1.2 with water to flowline or SWL + waveload (if applicable)

for hurricane protection levees
F.S. = 1.0 with water to freeboard (net Tevee grade) for river
levees

Select the maximum penetration from the above analyses. Since the E-99 test
section, at maximum head, had about a 3:1 penetration to head ratio, the abcve
design procedure should primarily be applied to this or greater penetration to
head ratios. The primary intent of this revised criteria is to prevent
excessive sheet pile penetrations which do not improve either sheet pile or
overall levee stability. If the penetration to head ratio is less than about
3:1, increase it to 3:1 or to that required by the S-case, F.S. = 1.5,
whichever results in the least penetration. Further study may allow this
restriction to be eliminated.

X 2tsc Ol or Efedna Ao o loadiFe Aeas Zor
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CEMRC-ED~-GS
SUBJECT: Sheet Pile Wall Design Criteria

23 Uto 87
4. 1In the past, we understand that LMNED has used an arbitrary limiting
deflection criteria of 3 inches of estimated lateral flexural deflection
between the tip of the sheet pile and the top of an I-wall to select the
appropriate sheet pile section and to determine the suitability of an I-wall
in general. However, as discussed in para 8 of encl 4, the majority of the
actual lateral movement of a sheet pile driven into a levee founded on a soft
foundation will most likely be due to deep seated movements in the levee
foundation and not flexural deflection. In addition, flexural deflection
cannot be computed with any degree of accuracy using conventional analyses
(encl 3). While it is recognized that there may be many cases for which the
current criteria is appropriate, you should reevaluate the use of the 3-inch
maximum lateral deflection criteria. On the E-99 test wall, the inclinometers
attached to the sheet piles indicated as~driven inclinations as great as 8
inches from the vertical between the tip and top of the sheet pile. Since
final inclinations as great as 11 inches were recorded upon loading and were
not noticable, the 3-~inch deflection criteria based on esthetics appears
unreasonable. You should consider on a case by case basis what would be an
acceptable maximum deflection in a given project. For example, in a reach of
wall where a transition section exists between a relatively flexible I-wall
and a somewhat stiff T-wall, it may be desirable to minimize I-wall
deflections. However, since encl 4 indicates that increasing the section and
penetration of the sheet pile may have little effect on overall wall movement,
it may be more prudent to provide a waterstop as flexible as possible between
I-walls and pile founded structures. Conversely, if the project contains a
long reach of I-wall, then deflections in excess of 3 inches may be
acceptable, assuming of course that allowable flexural stresses have not been
exceeded and that the wall is otherwise stable. Of primary importance for
limiting I-wall movement for I-walls founded in levees, in addition to
adequate embedment, is to ensure adequate overall levee stability.

5. Reference:

a. CEMRC-ED-GS letter dated 11 Sep 86, entitled "E-99 Sheet Pile Wall
Load Test, Draft Report” and endorsements thereto (encl 1, correspondence

only).

~b. Responses to CELMN-ED comments in lst End to the letter referenced
above (encl 2).

c. E-99 Sheet Pile Wall Load Test, Final Report (encl 3). Bound copies
of this final report will be furnished at a later date.

d. CEWES—-GE memorandum dated 10 Dec 87, entitled "Development of Finite
Element-Based Design Procedure for Sheet Pile Walls” (encl 4).

FOR THE PRESIDENT OF THE COMMISSION:

4 Encls FRED H. BAYLEY III
as Chief, Engineering Division



DEPARTMENT OF THE ARMY
MISSISSIPPI RIVER COMMISSION. CORPS OF ENGINEERS
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CORPS OF ENGINEERS
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VICKSBURG, MISSISSIPPI 38180

CEMRC-ED-GS (1105-2-10c) 24 JUL 89

MEMORANDUM FOR Commander, New Orleans District, ATTN: CELMV-ED-F

SUBJECT: Sheet Pile Wall Design Criteria

1. Reference:
a. CEMRC-ED-GS letter, subject as above, dated 23 Dec 87.

b. CELMN-ED-DD letter, entitled "Phasing in of New I-Wall Design Criteria into
NOD's Design/Construction Program,” dated 26 Jan 88, and endorsements thereto.

c. GCELMN-ED-DD letter, entitled "I-Wall Deflection," dated 18 Nov 88 and
endorsements thereto.

d. WES final report entitled "Development of Finite Element-Based Design
Procedure for Sheet Pile Walls" (encl 1).

2. The first two referenced letters (ref la and 1b) set forth revised criteria for
determining the penetration of sheet pile floodwalls founded in soft clays. The
third letter (ref lc) primarily involved discussions concerning estimating sheet
pile deflections and design of I-walls to withstand these deflections. The purpose
of this letter is to summarize the guidance for determining sheet pile wall
penetrations, deflections, and moments based on the referenced letters and an
evaluation of the referenced report.

3. The following e¢riteria should be followed to determine the penetration of sheet
pile floodwalls founded in soft clays:

Q—Case
F.S. = 1.5 with water to flowline or SWL.

F.S. = 1.25 with water to flowline plus approved freeboard for river levees
or with SWL and waveload for hurricane protection levees.

F.S. = 1.0 with SWL plus 2-ft freeboard for hurricane protection levees.
S-Case

F.S. = 1.2 with water to flowline or SWL and waveload. If a hurricane
protection floodwall has no significant waveload, determine the penetration
using Q-case criteria only.

F.S. = 1.0 with water to flowline plus approved freeboard for river levees.



CEMRC~ED-GS .
SUBJECT: Sheet Pile Wall Design Criteria

24 JUL 89
Select the maximum penetration from the applicable cases above using a limit
equilibrium analysis such as CANWAL. In some cases, especially Q-case penetrations
derived for low heads, the theoretical required penetrations could be minimal. In
order to ensure adequate penetration to account for unknown variations in ground
surface elevations and soil conditions, penetrations should be arbitrarily
increased, as necessary, to achieve a penetration to head ratio (for flowline or
SWL) of about 2.5 to 3:1. Engineering judgement should be exercised in selecting
appropriate loading cases and penetration to head ratios. For certain projects,
penetration to head ratios of less than 2.5 to 3:1 may be appropriate.

4, Moment and shear forces computed for design of the sheet pile wall sections
should be based on the most critical loading case set forth in para 3 above and a
conventional limit equilibrium analysis such as CANWAL. Based upon comparisons
presented in reference 1d using the Finite Element Method and soft clay conditionms,
there is no significant increase in moment due to increasing pile penetration (see
plots in reference 1d, pages A-26, A-28, and A-30). Consequently moment and shear
forces computed for design of sheet pile wall sections need only be based upon the
critical load case set forth in paragraph 3 above and the resulting pile
penetration, even if the selected penetration is greater than the computed required
penetration. As stated in reference 1ld, displacements of sheet pile walls founded
in soft clays are likely more the result of deep seated soil movements than due to
flexural deflection of the sheet pile. Therefore, in addition to the calculation
of flexural deflection based on the critical loading case and the limit,equilibrium
analysis, the finite element derived recommendations outlined on page 4 of ref 1d
can be used to help estimate total wall deflections. Of course, the closer the
actual project site conditions are to those assumed in the WES report, the more
applicable the finite element derived deflections. In any case, estimated sheet
pile deflection should not control the selection of the sheet pile section for
valls founded in soft clays. A flexible connection should be designed to
accommodate the estimated relative deflections between I-walls and adjacent pile or
s0il founded monoliths.

5. It should be noted that the finite-element estimated wall deflections in the
WES final report are somewhat less than those in its draft report. This is
primarily due to the selection of a higher "K" value (soil stiffness) to calibrate
the finite element model to the E-99 field test data. Due to sensitivity of the
computed and actual deflections to soil stiffness, the actual deflections
experienced in the field can only be estimated with limited accuracy. If the
I-wvall/levee is designed for a minimum F.S. = 1.30 for sliding stability, deep
seated foundation movements should not normally be excessive.

6. In future design reports and design memorandums, the following information
should be shown on each I-wall Stability Plate:

a. Summary of load cases considered in the design.

b. Moment Diagram for controlling load case.

c. Shear Diagram for controlling load case.

d. Deflections computed by both CANWAL and the WES report method
(if applicable.

e. Sample computations illustrating the selection of the required sheet pile
section,



CEMRC-ED—GS
SUBJECT: Sheet Pile Wall Design Criteria 24 JUL'89

1f space permits show items b and ¢ on levee cross-section immediately adjacent to
sheet pile soil pressure diagram.

FOR THE PRESIDENT OF THE COMMISSION:

-~ 4 —_—
Encl ZD H. BA;L I

Chief, Engineering Division



PART V: RECOMMENDATIONS

63. Based on the findings outlined in Part IV, it is recommended that sheet-pile wall
design be based on the static equilibrium of the sheet pile-levee system. The stability of the
levee would be based on a conventional analysis preferably using a circular arc method (although
both circular arc and wedge-shaped cases should be checked). This analysis would determine
a maximum water loading that could be tolerated. The pile embedment would be determined
using the conventional criteria for static equilibrium of a cantilever wall (i.e. by CANWAL).
This analysis would determine the embedment needed. The strength parameter to be used
for the analysis should be consistent with the unconsolidated undrained l(end-of-construction)
condition (i.e. ¢ = Sy and ¢ = 0). If wall displacement is an important design parameter, the
semi-empirical technique based on Figure 21 can be used. If site conditions differ significantly
from those considered in this report, displacements should be determined by a complete finite
element analysis unless the safety factor for deep-seated movement is high. If the safety factor for
the foundation (as computed by slope stability methods) is high, displacements can be computed
by CANWAL based on the embedment corresponding to a safety factor of 1.0. It is estimated
from Figuie 19 that the safety factor for foundation stability must be well above 2.0 before the
displacements computed by CANWAL are appropriate. Because of complicating factors there is
no known general procedure that can be used to correct the maximum moments computed by
CANWAL at this time.

40
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Figure 21. Schematic of slope in pile and movements at pile tip due to movements in the foun-

dation

61. The procedure amounts to adding a “correction” to the displacement computed by
CANWAL. First, the embedment and displacement corresponding to a safety factor of 1.0 are
computed by CANWAL. The computed embedment depth is D; and the total length of pile is D
as shown in Figure 21. As discussed above, this displacement corresponds to the correct moment
distribution. Second, the additional embedment depth D4 needed to obtain the required safety
factor is computed using CANWAL. Next the appropriate plots in Figures 22 to 25 are used to
determine the displacement and slope at the pile tip. The displacement at the top of the pile is
thus the sum of the CANWAL displacement and the quantity d + (A x D).

Conclusions

62. Task IIl was to perform detailed analyses and develop recommendations for new

sheet-pile wall design procedures. The analyses were performed using the E-105 sheet pile-levee

36
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Figure 22. Movement at pile tip due to movements in foundation for the E-105 “weak” soil profile

30 |
HEAD OF
WATER
(FT)
2.5 - —x ‘
a—4.0
s — 6.0
Zz zo L' e —8.0
'U‘ -
1.5 |
11.54
1.0 L R R N - - 4
1 1 L 1 1
1.0 2.0 3.0 4.0 5.0 §.0 7.0 8.0

Dd/D‘.

Figure 23. Movement at pile tip due to movements in the foundation for the E-105 “strong” soil
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profile, Figure 9. An analysis of the E-105 profile has been completed and the following basic

conclusions have been reached.

a.

Deep-seated movements in the levee foundation control the magnitude of sheet-pile
deflection, particularly in soft soils. As a result, the height of water loading that
can be sustained by a particular I wall is controlled by the stability of the foun-
dation, as determined by a slope stability analysis.

. The stability of the levee implied by the displacements is consistent with the safety

factor computed by limit-equilibrium methods.

. Increased sheet-pile penetration does not improve the stability of the levee.

. The stability of the sheet pile relative to overturning, as implied by computed

displacements, is consistent with the safety factors computed by CANWAL.

. Penetration of the sheet pile below that needed to meet requirements for resistance

against overturning does not improve performance of the sheet pile.

Pile stiffness has little effect on total displacements.

. Deﬂe;:tion of the sheet-pile wall, as conventionally determined using the CANWAL

program, is a poor criterion for design of sheet-pile walls because movements are
caused by shear deformation in the foundation and not the cantilever action of
the pile.

. The moments computed by CANWAL for a safety factor of 1.0 agree best, with

those obtained from the finite element analysis.
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DEPARTMENT OF THE ARMY

NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P.O. BOX 60267
NEW ORLEANS. LOUISIANA 70160-0267

REPLY TO

ATTENTION OF:
CELMN-ED-SB . (1110-2-1150a) 15 May 90

MEMORANDUM FOR Commander, Lower Mississippi Valley Division,
ATTN: CELMV-ED-PG

SUBJECT: .Lake Pontchartrain, Iouisiana and Vicinity, High Level
Plan, Design Memorandum No. 20 - General Design, 17th Street
Outfall Canal

l. The subject design memorandum is submitted for review and
approval, and has been prepared generally in accordance with the
provisions of ER 1110-2-1150, dated November 1984.

[}
2. A summary of the current status of the Clean Water Act,
endangered species, Environmental Impact Statement (EIS), and
cultural resources investigations is as follows:

a. Since the tentatively selected plan will not require the
deposition of dredged and fill materials into the waters of the
U.S., a Section 404(b)(1) Evaluation is not necessary.

b. Based on studies and investigations at this stage of
designs, the proposed action is not likely to jeopardize the
continued existence of any endangered species or result in the
destruction or adverse modification of the critical habitats of

such species.

c. A final EIS for the barrier plan for the subject project
was filed with Council on Environmental Quality (CEQ) on
17 January 1975. A final supplement to this EIS was filed with
the Environmental Protection Agency (EPA) on 7 December 1984. An
environmental Assessment addressing the recommended plan
(parallel protection) was mailed to the public on 27 March 1990.

d. The project area consists of an existing levee corridor
on Post-1930 reclaimed land, and the artificial channel of the
17th Street Outfall canal. No cultural resources are recorded in
the vicinity of the proposed work and no cultural resource
surveys are warranted.

3. In accordance with ILMNED-TS memorandum dated 5 February 1981,
this report has been reviewed by the District Security Officer.
There were no comments to be incorporated in the report.



CELMN-ED-SP (1110-2-1150a)

SUBJECT: Lake Pontchartrain, louisiana and Vicinity, High Level
Plan, Design Memorandum No. 20 - General Design, 17th Street
Outfall Canal

4. Reference CECW-EP, multiple memorandum dated 16 February
1990: GDM Review Process. No adverse issues were raised in the
Administration's clearing process or no known policy changes have
occurred which would concern OMB relative to the planning and
designs presented in this DM. The status of the LCA's for the
project feature addressed in this DM is discussed in paragraph 8,
Volume I. Cost sharing for the project remains as originally
authorized i.e., 70% Federal and 30% non-Federal. Preparation of
this DM is in compliance with the most recent guidelines and
policies covering plan formulation and engineering design. House
Document No. 231, 89th Congress served as the basis for the
feasibility report on the Lake Pontchartrain project and the
subsequent project authorization, Public Law 298, 89th Congress,
1st Session. Higher authority approval of the July 1984
reevaluation report entitled, "lake Pontchartrain, Louisiana and
Vicinity Hurricane Protection Project", is the vehicle which
authorized the current "High Level Plan". That document now
serves as the feasibility report for the Lake Pontchartrain

project.

5. This report was scheduled to be submitted to IMVD by 31 March
1990. This delay will not cause a delay in the start of
construction.

6. Approval of this Design Memorandum as a basis for preparation
of plans and specifications is recommended.

FOR THE COMMANDER: )

/ —
Aty e —
Encl W. EUGENE TICKNER
(30 cys fwd sep) Chief, Engineering Division
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tChartrain, Louisiana end Vicinity, Hich Level Flan, Desian
Ceneral Design, 17th Sireet Cutfall Canal
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FCR Commancer, Mew COrieans Districi, ATTH: CELEN-ED~SP
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The subject DF {s approved subject to the satisfactory resclution of
followino comments,

a, Pare 7k, The interest rate shown as 3,225 percent per annum should be
3.125 percent per annurm,

b. Para 14 and Appendix BD, page B0-C, It is not clear from this
paragraph and the design computations 1n Appendix BD whether a herizontal load
congition will exist at the Veterans Highway BEridge similar to that described
in the Lake Ponichartrain, Louisiana and Vicinity, Hich Level Plan, Design
Yemorandum No. 19 - General Design, Crleans Cutfail Canal, 11 Aug 1988, for the
E. Lee Eridge medification, If such & loading conditicrn dees in fact
’ .1 shoulid be addrossed and the desfgn computations should be furnished
In «ddition, the cuidance contained in paragraph ¢ of the 3rd

.
w e
"
[

» 2 och @ T
L%, »
=

nacr to UM Ho. 19, dated 10 Mar £9, should be evaluated for pessibie
applicability in determining pile fixity for the Veterens Highway Pridge if a
siniiar herizontal loading exists,

to the critical nature of this preoject e
proximity of the adjacent canal:. & minimum penetration to head rax
should be used for chest pile design for this project. Ve ncote th
rinimur ratio has been used on less critical proiects in the pew Crleans area.
In additicns the sheet piles shown on I-wall penetration analysis Plates 101 io
105 and 110 to 112 will serve as permenent bulkheads retaining as wmuch as 4 i
of soil. To ensure adecuate bulkhead stability toward the floodside, thase
sheet piie bulkheads should be analyzed using the "S¥ case soil strengths, a
factor of safety of 1,5, and a canal level of €] 0.0, Based on the above, the
sheet pile penetration in this DM should be increased as neces sary. If there
iz & potential for ercsion at the fioodside tce of the buikheads, stone
er ~1‘cuicn shotic be cunsidered.

<n

¢, FPars 729¢, Bue
el

)

d, Para 2%c, Also refer 1o the tied back and braced wall anaiyses on

Plates 121-124. These analyses are basec on the Y0¥ case sofl sirengihs, a
cangl level at el -5.0, and & factcr of safety of 1.5, Since these sheet pile

permanontiy retain scil, they should alsc be analyzed using WSH fci?

ads
strencths, & factor of safety of 1.5, and at the normal canal level of e1 0.0,

e, Farg 28, CECW-ED Circular Mo, 1110-7-767, subject: Strengih Desicn
for Feinforced Concrate lydraulic Structures, 31 Jan S0. has superseded ETL
1110-2~312 referenced in this paragraph. For uurk not previcusiy completed,

>

the quidance in the circular should be foliowed.



CELMV=ED-PG C& AUG ‘90

EUBJECT; Lgke Popicharirain, Lovisiana and Vicinity, Hich Level Flian, Desian
Ferorandurt No. 20 - Ceneral Design, 17th Street Outfall Canal )
f. Para 4lb. Provide the rationale for not considering the C-case with

FaS.

1 hiown in paragraph 29b. If this case is appiicadble, wave loads
shouid be

» @8 3
ncerporated into the loadings for the floodgates and cate monoliths.,

(1) The text does not contain & narrative description and explanation
of the cost estimate. This description should fimediately precede the cost
estinate and should contain the cost engineers methods of cest estimate
preparaticn; i.e., means cof establishing unit prices, quantities, etc.; the
rationale for establishing contingencies; areas of uncertainties in the
estimate, etc,

(2) The chosen plan has a net project contingency of less than 10
percent on the east and west side levees and floodwalls and no contingencies
identified for Accounts 30 and 31 and the work fcr Pumping Station Mo 6. A
project contingency level of 1G percent i1s normally acceptable only when the
estimate was based on completed plans and specifications. You should identify
contingencies on Accounts 30 and 31 and the work at Pumping Station Mo, 6 and
review the contingencies set on the remaining project. A total contingency of
less than 15 percent for this project should not be used unless plans and
specifications are completed., The setting of contingencies should be fully
expiained in the cost estimate write-up discussed in comment g(l) above.

ke FEszra %
(1) This schedule indicates that the construction contract for the
east side floedwall will be awarded in Gct S5, However, we understanc that the
Criecans Levee Beard has alreacy awarded & conitract te drive sheet pile for the
east bank flcodwall and alsc to perforn some dredging works, and the work under
this contract was to commence 1n early Jul SG. These sheet piles are to e
driven full length and not capped with concrete until the scheduled contract
award in Oct 85. VWe understand the plans and specifications for the current
sheet pile contract were reviewed and approved by you and the sheet pile
lengths specified are the same as shown in this DM,

(2) Compliiance with comment c above will result in additional sheet
pile penetrations in some reaches over that shown in this DM, The fact that a
censtruction contract was awarded for the east side sheet pile work prior to
our review of this DM results in an undesirable situation for this office and
the Corps. The current Crleans Levee Board coniract should either be rmodified
to provide the additicnal lengths or the sheet piles should be driven as shown
in the DM and Tater driven tec the revised penetraticn just orior to capping.
The Crleans Levee Board should be advised that there 1s sowme risk involved with
waiting 5 years to achieve the revised sheet pile penetrations. The sheet piie
lengths for the west side floodwall should be revised prior to preparation of
pclans end specifications,



08 AUG 'gg
CELIV=-ED=PC
SUEJECT:  Lake Ponicharirain, Louisiana and Vicinity, Hich Level Plan, Uesien
Hemorandur: Me. 2C - General Design, 171h t Cutfall Canal i

{3) It is not clear why the sheel piles arc being driven full Tencih
and¢ not capped under the current Orieang Levee Doard flooduall contract. Since
the exisrinJ ievee is either being degraded or left intact, no setiicment
should occur after driving the sheet piic. Therefore, the considerabic

additicnal expense incurred by driving the sheet piles full Tength at thi

18 i
woulid not eppear justified. If you ceonclude that it is not pessibie to cap the

fioocdwall under the current Crisans Levee Roaird fleodwall contract, acticn

should Le teken to cap the ficodwall as soon aa possible in corder to recuce the
pericd in which the flocdwall will be expesed to the risk menticned in the
paragreph above,

i. Jgble l. The water surface elevations and head losses are shown for

the various bridge conditions under existing and future puwp discharge
capacities; however. the design flowline and fresbeoard are not indicated.
These should be presented when the final bridge conditions are known,

J. Plaie 15, If not previousiy accomplished suggest you check to ensure
by analysis *bc‘ Prcck1n( in the lower portion cf the concrete I-wail section
shown in the er of the plate will not occur. Qur concern with cracking
stens froe € us%r int vr T will bo encountered in the lower seciicne the
abrupt chang widih of the concre1e between the Jower section andé upper
section, and © miemiliarity and inexperience with Lthis particular wall
desion conficuration. In addition consider seeling the advice of the cohcraie
axperts at WEE for their opinions {Lrta1n.n< to this potential cracking and
possible rom thet couid economically be incorporated in the desion ic
atleviate this concern,

s

. [lptes €0, 872, 84, S7, and G7
<

. Scie of the active and passive wodices
cgether to represent any possibie fail

shown o these plates are to0 close tog aiiure
planes which micht develop. In future reporis, the active and pas¢1Vﬁ vedoes
should be separated at least by a distance roua1 to the heicit of ihe active
wedqo,

i. The soil strencths and stratification

used o these plates appear to he based on that shown on Plate 56 for the reach
"Purping Staticon to Sta 670+CC." However, the W/L stationing on thesc piates
seah to represent areas lakeside of Hammond Highway., Ve understand that the
/L stationing on these plates is in error and will be revised as necessary.

15 The walis shown on these piates shoula be
evaluated for ihe anchor fTorces and resulting stresses en the anchors and the
cend

b2

stieet piling shouid be checked using he cnditions shown excep? change the
water Tevel on the canai side tc el PGV and use seil preperties for the
'St ocase and a F.S. = 1.5,
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CELRY=-ED~PC
SUGJECT:  Lake Pontchartrain, Louisiana apd Yicinity, High Level Flan, Cesign
Hemoranduis Mo, Z0 = General Design, 17?L Street Cutfall Canal

n. Appe The construction cost contincency is shiown as 27 percent
yith no contingency shown on Accounis 30 andé 31. Thic cost estimale shouid
have some explanation of the assumpiicons made, use of contingencies, etc,

-

3

FOR

fnct wd

CF (w/10 cys encl 1):

CEC‘:"EF

FRED H. BAYLEY I11i
Chiet, fnginsering Civigion



