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Y7 . LMVED-TD (0D 13 March 1967) 3d Ind . M/),é
7w BUBJECT: - Lake Pontchartrain, La. & Vicinity, Lake Pontchartrein Barpior
- " . Plan, Design Memorandum No. 2 - General, Advance buiplcmﬂn. r

i " IHNC Vest Levee = IHINC Lock to Plorlde Avenue

- DA, Lowcr rmss. Vadley Div, CE. Vi iekshr og, Miss. 22180 13 Jun 67
. 7.T0: " District Engineer, New Orleans, ATTN: LMNED-PP

.. 1. Referred;fo note appfoval'aa a basis of” further planning, sub]ect . B
. to comnents of 1st and 2d Inds and to the follow1ng additional. comments.‘
'”'}References are to paras in 2d Ind ' :

m: 2} Para la(2) : o '. B _ . Yy

o ' "Eai “The third. sentence snould not be 1nterppctcd to mean that only

»iﬂa portion of the sheet pile wall would be e:rectlve to resist the upward

. thrust of the batter piles. Consxqeratlcn, however, should be given to

~‘driving a portion of the sheet piling (say every third pile) to a greater
.depth to take advantage or the hig her re51ctance deve¢oped at greater :
rdepths. R - o S o o L

SRR b, The type of .compression plnes (concrete or treated +imbep)
"3jas well as..the type of wall selected should be based primarily. on economicd.

e ;QWhere there is little difference in cost, the preferable desxgn based on "
'{aouher cons Laeratlons can be selected :

- ,3; Phra lb. Inoﬁructlons for maklng ihe supvey discussed in thls e
: pafagfaphh}ere issued to you by our letter LUMVED-TE, subject, Lake  Pont~ '«
'gcharuraln Y\ La., and. Viecinity, General Advance Supplement De31gn hemoran-’”-ﬂ

ﬂdum_No.Q dated 24 May 1957.“,. I : : : R

S '._ Para 2.; Results of plle.load tcots should be furnlshed L%VD in’ L
',fj e16 COpleS. - Advige this office by scpavaue correspondence, ATTN LMV“D~TD ﬂﬁgf'
“*the expected date of subm1331on of these ‘test results. .0 SR

S FOR THé DIVISION ENGINEER~
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- comments of Ui - and The folleowing:

i '

Concur that the bending moments and
would be computed using the same earth
hore sad for pile penetration. An

s

iblie ;or either shear Lrengcn unat

str éres for

L

rapn 5S¢, Concur thaL yne/higher I-type wells
feaslble. RCuealgn of thie reaches with Kicker
ted I-wall, as suggested, will eq\‘re longer

X 12 restressed concrete) end much longer sheet
nsion coup0u=nu. £ sheet piling tension test shovid
proper design values for the section ol piling that -
will be acting with the n*ckar pile for support. A T-type wall on concrete
piles similar to the other T T-type walls probably will be a bdﬁ"cr sclution
at these I-wall locations.

' . "Design of Structures,! Pu*agrﬁnn 27, "Protecitive Measures
Ageinst CmeCuLUﬂ'- The provisions to be pfov1dcu for corrosion control”
are noct based on definite information ¢bisined by a survey, but upon an
assumptlion that protection egainst galvanic corrosion as well as corrosion
by stray direct-currenis will be reguired. This may or may not be the
. case. A sound decision regarding the stevs to be taken in regard to the
T corrosion mitigation solution for any glven insthlletion can only be made
© o from, an evaluation of information obtained from an adequate survey. The
statement made in the last sentence of szub ragraprh 27Ta that the corro sion
'mitipq“lon studies cennot be completed until the protective works have
prﬁ coubp4 ucted is not Tate gurvey. of glven site to
' o i beinr a consida on can be.an
' Tor an corrosion
aiscussed . WD personnel
CE th': a representative

Lji—-
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LMVED-TD (NOD 13 Mar 67) lst Ind e
SUBJECT; Lake Pontchartrain, La., & Vicinity, Lake Pontchartrain Barrier T TR
: Plan, Design Memorandum No. 2 = General Advance Supplement, I
IHNC West Levee =~ IHNC Lock to Florida Avenue

DA, Lower Miss. Valley Div, CE, Vicksburg, Miss. 39180 - 13 Apr 67" fﬁ"f
: ' i ‘ il Sk »ﬂ iy .

}rou Ghief of Fngineexs, ATTNA

1. Subject design memorandum is forwarded for review and

' »[‘approvai pursuant to para 17a, ER 1110-2-1150, Approval is
.+ .. recommended, subject to the following comments and to annotations

v~e to el ~18,0. Since the line of procection in this reach is only . about

~ in red on page I-5; plates III-2, IV-1l, IV-19, IV-20, Iv-21, 1v-25, -;.Ef_]' ﬂ%l !
- IV=26, IV-27; figures 4=23, 4-26, 4-29; and table IX-3, o R

X 2. leleaf map. The Parishes of St, Tammany and St. Bernard
. should be indicated on this. map. .
]
3. Section IIT, para 9, page 111~3. The piezometer readings
di&cussed in this paragraph should be presented,

o Section IIXI, para 15 and plates III-2 and I1I1I1-3. The boring B
“logs in the vicinity of the leveed portion of the protection from sta
34495 to sta 44+12 indicate a silt stratum varying from about el ~14,0-

N 180 feet from the “Florida Avenue drdinage caral, the’ bottom of sheet
- pilles for this reach should be extended to about el -20,0 to cut off.
: this stratum, In design studies for connecting the protection to the
" siphon at Florida Avenue, the possible presence of a relatively .
pervious stratum in the foundation that could lead to critical uplift -
pressures under the ditch paving should be considered. .

5. Section III, para 1l6a, pa ge I11I-5, and Section IV, paras 12. ' i,} -
15, and 17, pages IV~5 and IV~6. a: The boring logs and shear strength = = -

data presented on plates I11-6 through III-10 indicate that the "Q"
‘shear strengths of the upper 30 to 40 feet of the foundation soils
generally vary from about 250 psf to 400 psf. Using an available "Q"
shear strength of ¢ = 300 psf with a factor of safety of 1.5, the
curves of head versus required sheet pile penetration presented in-

DIVR 1110-1~400, section 5, part 5, item 2 indicate ‘that the "Q" shear
strength will govern the design of the I-walls instead of the "S" sghear
strength in reaches where heads of about 8 feet or more occur. Based
‘on the above, it appears that I-wall designs in the following reaches-
should be based on the "Q" shear strength.

Sta 49+68 to Sta 52+94, 75.

Sta 59+30 to Sta 59+49,5

Sta 59+96,75 to Sta 64+05

Sta 64+05 to 'Sta 65+39.75
' - Sta 106+76,5 to Sta 107+03,53‘




LMVED-TD (NOD 13 Mar 67) . lst Ind . 13 Apr 67
'SUBJECT: Lake Pontchartrain, La, & Vieinity, Lake Pontchartrain Barrier

.Plan, Design Memorandum No., 2 - .General, Advance Supplement, '
. /IHNC West Levee = IHNC Lock to Florida Avenue @ - S

" be The bending moments, stresses, and wall deflections, for . :
7. I~type floodwalls should be computed using the same earth and water

" pressure diagrams as those used in determining the pile penetration.
i+ 'For ‘cases where the sheet piling is in clay, and the "S" shear strength
- s governing the design, a 1/3 overstress can be permitted in design,
.~ However, where the sheet piling is in clay and the "Q" shear strength .
: 18 governing, normal stresses should be used, - ' Y

; ', - _Ce Based on subparas 5a and 5b above, it appears that I-type
. f£loodwalls may not be feasiblé in the reaches indicated, with the Lo
- possible exception of the reach from sta 49468 to sta 52+94.75, due to =
.excessive bending moments, stresses, and/or deflections. .In the reaches
i from .sta 59+30 to sta 59+49,5, sta 59+96.75 to sta 64+05, and sta 64405 . -
. to sta 65+39.75,'bacter'pileS?were'provided'to,reduce'the_deflection»ofg'“
‘the wall, However, the design of the wall in these reaches neglacts ..
‘.the effect of the batter pile on the stresses, penetration, and deflection
‘of the sheet piling, This procedure 1is too congervative, It appears = .
. “that ‘in the reaches listed in subpara a above, it will be possible to
;’'use batter piles to reduce stresses and deflection -in the wall or in. S
" gome of the reaches a T-type wall on piles could be used, Where batter '
‘gpiles.are,used, the1riinfluence on stabilizing the wall and on the loads -
-applied to the sheet piling should be properly considered, T

... - 6. Section III, para 20, page I1I-9, - This paragraph indicates .
‘j_:that'Whére_earthftlling_is;required near Florida Avenue, the £111 will .. &= .
-~ be pldced "well in“advance" of installation of the sheet piling and-wall = =~
. construction to reduce the ultimate settlement of the wall, The L
. approximate time period being considered should be indicated. We IR
- assume tha this time petriod will be sufficient to insure that future . '~
../ .settlement of the wall will not exceed the one foot over build B A
~~ allowance in the construction grade of the wall as indicated in para. 18 - oo
. .of section III, In this regard, the analysis used in estimating the . .~ - © .=
_amount 'of settlement of the leveed portion and the time rate of the® "7
-settlement should be presented, . ~ . . - R
.77, Plate III-2, The shear strength of the foundation between
' ‘el <16.0 and el -44,0 1s indicated as ¢ = 300 + 7,1D, The term D" -
. -.in this equation of shear strength should be defined, - = ' ',

“fv ‘;8@, Figure 4=33, Considétiqgiginhting'ﬁhgyiéiﬂéﬁigiél:pdaignagw” ;
. ‘designing the hinges for the gredter reactioms, .. = . ot
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. /. LMVED-TD (NOD 13 Mar 67) lst Ind, : 13 Apr 67

- BUBJECT: Lake Pontchartrain, La, & Vicinity, Lake Pontchartrain Barrier '
o Plan, Design Memorandum No, 2 « General, Advance Supplement,
IHNC West Levee ~ IHNC Lock to Florida Avenue

- BN . .
s, cponl 5

9, Plates IV-19 and 1V~20, Backfill adjacent to ‘the wall ahonld%.'ﬂ'g,:*”

;ifbe‘somewhat higher than the adjacent ground to drain’ *sutface water “* SN
f‘away from the wall, Low areas should be filled to prevent ponding. R

L [

R S

o 10. Plate IV-2l. The rubber seal at the joint between the I-type .
‘,;'end T-type walls should be set with about 1/4-inch deflection to insure - -
' contact and. prevent possible leakage and flutter under water loading, . .

‘w;%ff.The rubber/st%p the typical floodwall joint should be set nearer
.+ . the center of the wall stem than indicated to reduce the tendency:
" ."to break off the corner, These changes can be made in the contract

f,drawings‘

© .- 11, Plate IV-22, a, Federal Spec, SS-5S~-00210 shewn on section.
" A=A’ is in error and should be corrected, The word "Bituminous" should
';~be substituted for "Bitumastic" in the same section.

S : b. In section B~B, "plastic sealant" should be deleted and
a Federal specification substituted therefor,

. co A simple method of introducing the sealing material should
- .be provided, A pipe nipple welded to the top of the sleeve on each
. side of the piling would auffice. _

12, Plates IV~-23 @g 1V-24, a. A bottom seal plate of A441 steel o
~or cast irom should be provided for the "J" seal to seat against. . .

- ' b, Wind forces may cause the gate to sway and make closing

- difficult., Consideration should be given to providing top and bottom
‘rollers on the gate with a rail embedded in the sill and a removable
guide across the gate opening at the top. Force to move the gate could’

. be provided by a pinch bar, block and tackle, or similar device.

o C, Consideration should be given to grouping the piles near
o the gate posts so as to reduce torsional stresses in the gate sill.-

- 13, ' Plate IV-25. ‘as The bottom seal should be set under alight
. 'j.compression to prevent leakage and possible seal flutter, :

b. Suggaest the 3/4-inch eye bolts should not be bent,

: 14. Plate IV-27, The use of a steel block to limit seal compression
should be considered. See plate IV-25,

15. Plate IV-29. a. Since the gate will ba - raised by lifting at
thd ends, the torsional atrength and rigidity should be checked.’ '

b. Revise the hinge bearing to eliminate the buehinga, and
to provide a grease fitting at qach block. ' o

e G s ol e e TR R e L et S e e R T T T T T T T YT T T R T T



?"ffjté ﬁféven: betng blown ovuf by Ehe wiﬁd.

SUBJECTs ‘Lake Pontchartrain, La. & V: Lnity, Lake Pon:charthaLn Barr;er‘
" Plan, Design Memorandum No. 2 « General, Advance. Supplement.

Provide a ‘means of locking the gate in- ﬁhe raised poitcﬁui

N 16. Table IX=3, pagd IX=2, The unit prices marked in ted on thia
»df;able should be used or. the prices shovm justified. L

FOR THE ACTING nrvxs:ou ENGINEER:

131 Incl

'i:COPy furni hed: SRR ﬂ'j';_,fi=' sz_?
| NOD. t LMNED=PP' . . ..ol
w/mark d cy i,nc], Sl

T £

LMVED-TD (NOD 13 Mar 67) Ise 1 -3 Ap, 571‘;7"

- THNC West Levee ~ IHNC Lock to Florida Awenue . AR W” “Ef? :




DEPARTMENT OF THE ARMY

NEW ORLEANS DISTRICT. CORPS OF ENGINEERS
P. 0. BOX 60267
NEW DRLEANS, LOUIBIANA 70160

IN REPLY RIFER TO

LMNED-PP 13 March 1967

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain Barrier
Plan, Design Memorandum No. 2 - General, Advance Supplement,
IHNC West Levee - IHNC Lock to Florida Avenue

TO: Division Engineer, Lower Mississippi Valley
ATTN: LMVED-TD

1. The subject advance supplement is submitted herewith for
review and approval in accordance with the provisions of ER 1110-2-1150
dated 1 July 1966.

2. Determinations of required pile penetrations and the
structural adequacy of steel sheet piling for I-type walls included in
this memorandum are based on criteria in effect prior to receipt of
revisions resulting from review of IMNED-PP letter dated 1 November
1966 subject "Lake Pontchartrain, La. and Vicinity, General Design
Memorandum No. 3, Chalmette Area Plan." A report on the revised
criteria, their impact, and the case against retroactive application
of them is contained in the Lth Indorsement to the above letter.

3. Approval of the advance supplement is recommended.
1 Incl (16 cys) THOMAS J. BOWEN
Adv. Supp. Colonel, CE

District Engineer



LAKE PONTCHARTRAIN, LA. AND VICINITY
LAKE PONTCHARTRAIN BARRIFR PLAN
DESIGN MEMORANDUM NO. 2, GENERAL
ADVANCE SUPPLEMENT
INNER HARBOR NAVIGATION CANAL WEST LEVEE
FLORIDA AVENUE TO IHNC LOCK

STATUS OF DESIGN MEMORANDA

Design memo No. Title Status
1 Hydrology and Hydraulic Analysis
Part 1 - Chalmette Approved 27 Oct 66
Part 2 - Barrier Scheduled Jun 67
Part 3 - Lakefront . Scheduled Feb 68
Part - Chalmette Extension Scheduled Aug 67
2 Lake Pontchartrain Barrier Plan,

GDM, Advance Supplement,
Inner Harbor Navigation
Canal Levees Submitted Mar 67

2 Lake Pontchartrain Barrier Plan,
GDM, Citrus Back Levee Scheduled Aug 67

2 Lake Pontchartrain Barrier Plan,

GDM, Supplement No. 1,

Rigolets and Chef Menteur

Complexes, Site Selection Scheduled Mar 68
2 Lake Pontchartrain Barrier Plan,

GDM, Supplement No. 2,

New Orleans East Back Levees Scheduled Jul 69

2 Lake Pontchartrain Rarrier Plan,
GDM, Supplement No. 3,
Orleans Parish Lakefront
Levees v Scheduled Jan T0

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. L,
St. Charles Parish Lakefront
Levees Scheduled Jul T0

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 5,
St. Tammany Parish,
Mandeville Seawall Scheduled Feb T1

2 Lake Pontchartrain Barrier Plan,
GDM Supplement No. 6, THNC
Remaining lLevees Scheduled Oct 67



STATUS OF DESIGN MEMORANDA (cont'd)

Design memo No. Title Status
3 Chalmette Area Plan, GDM Approved 31 Jan 67
3 Chalmette Area Plan
GDM Supplement No. 1
Chalmette Extension Scheduled Feb 68
4 Lake Pontchartrain Barrier Plan

& Chalmette Aresa Plan, GDM
Flerida Avenue Complex,IHNC Not scheduled

5 Chalmette Area Plan, DDM,
Bayous Bienvenue and Dupre
Control Structures Scheduled Nov 67

6 Lake Pontchartrain Barrier Plan,
DDM, Rigolets Control
Structure and Closure Scheduled Jan 69

T Lake Pontchartrain Barrier Plan,
DDM, Chef Menteur Control
Structure and Closure Scheduled Apr 69

8 Lake Pontchartrain Barrier Plan,
DDM, Rigolets Lock Scheduled Jan T0

9 Lake Pontchartrain Barrier Plan,
DDM, Chef Menteur Navigation
Structure Scheduled Apr 70

10 Lake Pontchartrain Barrier Plan,
DDM, Gantry Crane - Chef
Menteur Control Structure Scheduled Aug 70

11 Lake Pontchartrain Barrier Plan,
DDM, St. Charles Parish
Drainage Structure Scheduled Jun T1

12 Sources of Construction
Materials - Approved 30 Aug 66

13 Lake Pontchartrain Barrier Plan,
DDM, Gantry Crane - Rigolets
Control Structure Scheduled Feb T1

1k Beautification Not scheduled



Design memo No.

1

STATUS OF DESIGN MEMORANDA (cont'd)
Title Status

Lake Pontchartrain, La. and Vicinity,
and Mississippi River-Gulf Outlet,
La., GDM, Seabrook Lock Scheduled Feb 68

Lake Pontchartrain, La. and Vicinity,
and Mississippi River-Gulf Outlet,
La., DDM, Seabrook Lock Scheduled Oct 68
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PERTINENT DATA

Location of project

Hydrologic data
Temperature: Maximum monthly
Minimum monthly
Average annual

Annual precipitaetion: Maximum
Minimum
Average

Hydraﬁlic design criteria - tidal

Southeastern Louisiana,
Orleans Parish, IHNC

87.1° F.
43.0° F.
69.7° F.

85.73 inches
31.07 inches
60.58 inches

Design hurricane - Standard project hurricane (SPH)

Frequency
Central pressure index (CPI)
Maximum 5-min. average wind

Floodwall
Linear feet
I-type sta.

T-type sta.

Net grade
Rights-of-way
Estimated first cost

Federal

Non-Federal
Total

1 in 200 yrs.
27.6 inches of mercury
100 m.p.h.

2150
h900
el. 14.0 feet m.s.l.

k,1 acres

$2,270,000
$ 970,000
$3,240,000



LAKE PONTCHARTRAIN, LA. AND VICINITY
LAKE PONTCHARTRAIN BARRIER PLAN
DESIGN MEMORANDUM NO. 2 GENERAL

ADVANCE SUPPLEMENT
INNER HARBOR NAVIGATION CANAL WEST LEVEE
FLORIDA AVENUE TO IHNC LOCK

SECTION I - GENERAL

1. Project location and description. The project "Lake
Pontchartrain, La. and Vicinity," comprises two independent units--
the Lake Pontchartrain Barrier Plan and the Chalmette Area Plan--
and is located in southeast Louisiana in the parishes of St.

Tammany, Orleans, St. Bernard, Jefferson, and St. Charles. The
features of the project, as authorized, are shown on the flyleaf

map. Only the Lake Pontchartrain Barrier Plan unit is pertinent to
this supplement. The salient feature of the Barrier Plan is the Lake
Pontchartrain Barrier, a system of embankments and structures in
Orleans and St. Tammany Parishes, the purpose of which is to limit
the uncontrolled entry of hurricane tides into Lake Pontchartrain
while preserving navigation access. Also included in the Barrier Plan
are new lakeshore levees in St. Charles Parish and the Citrus and
New Orleans East areas of Orleans Parish and enlargement or
strengthening of existing protective works in Jefferson and Orleans
Parishes and at Mandeville, Louisiana.

2. Project authorization. Public Law 298, 89th Congress,
lst Session, approved 27 October 1965, authorized the Lake
Peontchartrain, Louisiana and Vieinity, hurricane protection project,
substantially in accordance with the recommendations of the Chief of
Engineers in House Document No. 231, 89th Congress, 1lst Session,
except that the recommendations of the Secretary of the Army in that
document shall apply with respect to the Seabrook Lock feature of the
project.

3. The report of the Chief of Engineers dated 4 March 1964

- printed in House Document No. 231, 89th Congress, lst Session, sub~
mitted for transmission to Congress the report of the Board of
Engineers for Rivers and Harbors, accompanied by the reports of the
District and Division Engineers and the concurring report of the
Mississippi River Commission for those areas under its Jurisdiction.
The report of the Board of Engineers for Rivers and Harbors stated:
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"...For protection from hurricane flood levels, the
reporting officers find that the most suitable plan would
consist of a barrier extending generally along United States
Highway 90 from the easternmost levee to high growund east of
the Rigolets, together with floodgates and a navigation lock in
the Rigolets, and flood and navigation gates in Chef Menteur
Pass; construction of & new laekeside levee in St. Charles
Parish extending from the Bonnet Carre Spillway guide levee
to and along the Jefferson Parish line; extension upward of
the existing riprap slope protection along the Jefferson
Parish levee; enlargement of the levee landward of the
seawall along the 4.l-mile lakefront, and construction of a
concrete-capped sheet-pile wall along the levee west of the
Inner Harbor Canal in New Orlesns; raising the rock dikes
and lendward gate bay of the planned Segbrook Lock; con-
struction of a new levee lskeward of the Southern Railway
extending from the floodwall at the New Orleans Airport to
South Point; enlargement of the existing levee extending from
United States Highway 90 to the Gulf Intracoastal Waterway,
thence westward along the waterway to the Inner Harbor Canal,
together with riprap slopes along the canal; construction of
a concrete capped sheet-pile wall along the east levee of the
Inner Harbor Canal between the Gulf Intracoastal Waterway and
the New Orleans Airport...."

L, The report of the Chief of Engineers stated:

"...The Board [of Engineers for Rivers and Harbors]
recommends authorization for construction essentially as
planned by the reporting officers....l concur in the recommenda-
tion of the Board of Engineers for Rivers and Harbors."

5. Purpose and scope. This supplement presents the essential
data, assumptions, criteria, and computations for developing the plan,
design, and costs for the protective works for that portion of the
Lake Pontchartrain Barrier Plan located on the west bank of the
Inner Harbor Navigation Canal (IHNC) between Florida Avenue and the
THNC lock (see plate IV-1l) and is being submitted in advance of the
general design memorandum, to which it is supplementary, as a means
of expediting construction in an area which proved to be highly
vulnerable during hurricane "Betsy." Advance submission of a
supplement covering the entire protective system for the IHNC was
proposed by LMNED-PP letter dated T October 1965 subject "Outline
of Proposed Planning Procedures for Proposed 'Lske Pontchartrain,
La. and Vicinity,' Project," and approved by lst Indorsement dated
8 December 1965 to LMNED-PP letter dated 5 November 1965, sub- -

Ject "Revised Outline of Planning Procedures for 'Lake
Pontchartrain, La. and Vicinity,' Project." Subsequently, based
on a request by the Orleans Levee District, local sponsors of
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the project, the supplement coverage was reduced to further expedite
construction. The reduction in coverage was proposed in LMNED-PP
letter dated 8 November 1966 subject "Lake Pontchartrain, La. and
Vieinity - Revised Approach to Advance Supplement on Inner Harbor
Navigation Canal Levees," and approved by 1lst Indorsement thereto
dated 18 November 1966. Copies of the correspondence referred to
in this paragraph are contained in appendix I. The design of

the remainder of the protective works on the IHNC will be covered
in an additional supplement to the general design memorandum, and,
in addition, a feature design memorandum will be prepared covering
the protective works on both banks of the canal in the vicinity of
the Florida Avenue siphon crossing.

6. Local cooperation. The conditions of local cooperation,
pertinent to this supplement, specified in the report of the Board
of Engineers for Rivers and Harbors, and concurred in by the report
of the Chief of Engineers, are as follows:

"...That the barrier plan for protection from hurricane
floods of the shores of Lake Pontchartrain....be authorized
for construction,....Provided that prior to construction of
each separable independent feature local interests furnish
assurances satisfactory to the Secretary of the Army that they
will, without cost to the United States:

"(1) Provide all lands, easements, and rights-of-way,
including borrow and spoil-disposal areas, necessary for con-
struction of the project;

"(2) Accomplish all necessary alterations and relocations
to roads, railroads, pipelines, cables, wharves, drainage
structures, and other facilities made necessary by the con-
struction works;

"(3) Hold and save the United States free from damages
due to the construction works;

"(4) Bear 30 percent of the first cost, to consist of the
fair market value of the items listed in subparagraphs (1) and
(2) above and a cash contribution presently estimated at
$14,384,000 for the barrier plan and $3,6L4L4,000 for the
Chalmette plan, to be paid either in a lump sum prior to
injtiation of construction or in installments at least
annually in proportion to the Federal appropristion prior to
start of pertinent work items, in accordance with construction
schedules as required by the Chief of Engineers, or, as a
substitute for any part of the cash contribution, accomplish in
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accordance with approved construction schedules items of work
.of equivalent value as determined by the Chief of Engineers,
the final apportionment of cests to be made after actual costs
and values have been determined;

"(5) For the barrier plan, provide an additional cash
contribution equivalent to the estimated capitalized value of
operation and maintenance of the Rigolets navigation lock and
channel to be undertaken by the United States, presently
estimated at $4,092,000, said amount to be paid either in a
lump sum prior to initiation of construction of the barrier
or in installments at least annually in proportion to the
Federal appropriation for construction of the barrier;

"(6) Provide all interior drainage and pumping plants
required for reclamation and development of the protected areas;

"(7) Meintain and operate all features of the works in
accordance with regulations prescribed by the Secretary of the
Army, ineluding levees, floodgates and approach channels,
drainage structures, drainage ditches or canals, floodwalls,
seawalls, and stoplog structures, but excluding the Rigolets
navigation lock and channel and the modified dual-purpose
Seabrook Lock; and

"(8) Acquire adequate easements or other interest in land
to prevent encroachment on existing ponding areas unless sub-
stitute storage capacity or equivalent pumping capacity is pro-
vided promptly;

"Provided that construction of any of the separable independent
features of the plan may be undertaken independently of the
others, whenever funds for that purpose are available and the
prescribed local cooperation has been provided...."

T. Investigations. Studies and investigations made in
connection with the report on which authorization is based (H.D. No.
231, 89th Congress, lst Session) consisted of: research of informa-
tion which was available from previous reports and existing projects
in the area; extensive research in history and records of hurricane
damage and characteristics of hurricanes; extensive tidal hydraulics
investigations involving both office and model studies; an economic
survey; and preliminary design and cost studies. A public hearing
was held in New Orleans on 13 March 1956 to determine the views of
local interests. Subsequent to project authorization, detailed
investigations were undertaken as follows:
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a. Aerial and topographic surveys of the IHNC west
levee between the IHNC lock and Florida Avenue;

b. Soils investigation including general and undisturbed
type borings and associated laboratory evaluations;

c. Detailed design studies for levee, I-type and
inverted T-type floodwall, and gap closures including levee section
stablility determinations;

d. Tidal hydraulics studies required for establishing
design grades for protective works based on revised hurricane
parameters furnished subsequent to project authorization by the U. S.
Weather Bureau;

e. Real estate requirements and appraisals;

f. Cost estimates for levees, floodwalls, gap closures,
and relocsations.

8. Status of local cooperation. The conditions of local
cooperation as specified by the authorizing law are quoted in
paragraph 6. Essentially local interests must:

a. Provide all lands, easements, and rights-of-way
required for construction;

b. Accomplish necessary alterations and relocations to
existing facilities required by construction of the project;

c. Hold and save the United States free from damages due
to the construction works;

d. Bear 30 percent of the first cost including the fair
market value of items a. and b. above;

e. Provide an additional cash contribution equivalent to
the estimated capitalized value of operating and maintaining the
Rigolets lock;

f. Provide all interior drainage and pumping plants
required for development of the protected areas;

g. Maintain and operate the project works in accordance
with regulations prescribed by the Secretary of the Army; and

h. Acquire adequate easements to prevent encroachments
on existing ponding areas and/or provide substitute storage or

pumping capecity.
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9. On 2 November 1965 the Governor of the State of Louisiana
designated the State of Louisiana, Department of Public Works, as
", ..the agency to coordinate the efforts of local interests and to
see that the local commitments are carried out promptly...." By
State of Louisiana Executive Order dated 17 January 1966, the Board
of Levee Commissioners of the Orleans Levee District was designated
as the local agency to provide the required local cooperation for
all portions of the Lake Pontchartrain, La. end Vicinity, project
in Orleans, Jefferson, St. Charles, and St. Tammany Parishes.
Assurances covering all of the local cooperation required for the
Lake Pontchartrain Barrier Plan were requested through the Department
of Public Works from the Board of Levee Commissioners of the Orleans
Levee District on 21 January 1966, and a satisfactory act of
assurances, supported by a resolution of the Board of Levee
Commissioners of the Orleans Levee District dated 28 July 1966,
was approved and accepted on behalf of the United States on 10
October 1966. The principal officers responsible for the fulfill-
ment of the conditions of local cooperation are as follows:

Mr. Leon Gary, Director
State of louisiana
Department of Public Works
Baton Rouge, Louisiana 70804

Mr. Milton E. Dupuy, President

Board of Levee Commissioners

Orleans lLevee District

Room 200, Wild Life and Fisheries Building
418 Royal Street

New Orleans, Louisiana T0130

10. Views of local interests. The Board of Levee Commissioners
of the Orleans lLevee District represents local interests. The plan
presented herein was coordinated in detail with the Board's
engineering staff and bears the approval of the Board. The estimated
non-Federal contribution aspplicable to the work presented herein is
$970,000. The intention and capebility of the local sponsor to
provide the required non-Federal contribution have been amply
demonstrated; in fact, considerable work which will ultimately be
incorporated into the overall project has already been accomplished
by the sponsor.

11. Coordination with other agencies. The approval of the
Orleans Levee District covers all agencies, firms, and individuals
having a legitimate interest in the work covered in this supplement.
General coordination for the overall Lake Pontchartrain Barrier Plan
is being accomplished in connection with the preparation of the
general design memorandum for that plan, and results of such
coordination will be reported on in that memorandum.
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12, Datum plane, Unless otherwise noted, all elevations
herein are in feet referred to mean sea level datum,

13. Protective works. The plan presented herein covers all
of the project works on the west bank of the IHNC between the IHNC
lock and Florida Avenue, except for those required in a reach of about
116 feet (sta. 56+54 to sta. 57+70), which is occupied by a rock
storage bin of the Lone Star Cement Company. The design of this
reach will be covered in the supplement on the remaining THNC levees
previously referred to. The protective works covered herein con-
sist of approximately 2,150 feet of "I"-type cantilever floodwall
and 4,900 feet of inverted "T"-type floodwall. Eleven overhead roller
gates and three swing gates are provided where the alignment crosses
vehicular roads and railroads, and a flap gate is provided at the
loading platform of the Jones & Laughlin Steel Company warehouse
(sta. 63+27 to sta. 64+05). A detailed description of the pro-
tective works is presented in Section IV - Structural Design.

14, Departures from project document plan. The plan presented
herein is similar to that presented in the project document. The
following changes, which are considered to be within the discretionary
authority of the Chief of Engineers, were adopted:

a. The net grades were revised upward onme foot (13.0 to
14.0) in accordance with the results of tidal hydraulics studies
utilizing the latest hurricane parameters developed by the U. S.
Weather Bureau subsequent to the studies contained in House Document
No. 231/89.

b, Engineering investigations and designs during the
planning stage show that the use of the "sheet piling wall with
concrete cap' provided in the project document plan is impracticable
since the required height of the wall above the ground is in excess
of six feet. Accordingly, an "I"-type floodwall was adopted where
the height above ground is less than ten feet and a bearing pile
supported concrete inverted "T"-type floodwall where the height above
ground is greater than ten feet. In addition to its structural
inadequacy, the exposed steel of the concrete capped sheet pile wall
would be subject to rapid corrosion due to the highly saline water in
the IHNC.

15. Costs. The estimated total first cost of the improvements
covered herein is $3,240,000, comprising $2,270,000 in Federal costs
and $970,000 in non-Federal costs. Detailed cost estimates are shown
in Section VI.

16. Economic justification. The work covered herein is not a
separable unit of the Lake Pontchartrain Barrier Plan. Economic data
for the overall Lake Pontchartrain Barrier Plan will be included in
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the general design memorandum for that plan. The current LMV Form
23 indicates that the benefit-cost ratio for the entire "Lake
Pontchartrain, La. and Vicinity,"project, inecluding the Lake
Pontchartrain Barrier Plan and the Chalmette Area Plan, is 1L4.6 to 1.
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SECTION II - HYDROLOGY AND HYDRAULICS

1. General. The hydrology and hydraulic analysis and design
for the portion of the IHNC levee covered herein is presented in
Design Memorandum No. 1, "Hydrology and Hydraulic Analysis, Part I -
Chalmette," dated August 1966, which contains descriptions and
analyses of the methods and procedures used in the tidal hydraulic
design and covers essential data, climatology, assumptions, and
criteria used, and the results of studies which provide the bases
for determining surges, routings, wind tides, runup, overtopping, and
frequencies.

2. Design elevations. The design hurricane for the protective
works on the IHNC is the standard project hurricane (SPH) having a
frequency of about once in 200 years, a central pressure index of
27.6 inches of mercury, a maximum S-minute average wind velocity of
100 m.p.h. at 30 feet above ground level and a radius of 30 nautical
miles from the center, moving on a track critical to the IHNC at a
forward speed of 11 knots. Detailed information on the design hurri-
cane is contained in the referenced D.M. No. 1. The design hurricane
will produce a maximum wind tide level of 13.0 feet along the portion
of IHNC in question. Waves are not a factor. One foot of freeboard
was added to the wind tide level producing a net grade of 1k.0.
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SECTION III - FOUNDATION INVESTIGATION
GEOLOGY

1. Fhysiogrephy. The proJect(l)area is located within the
central Gulf Coastal Plain, or, more specifically, on the eastemn
flank of the Mississippi River Deltaic Plain. Dominant physiographiec
features are marshes and natural levees. Relief in the area is slight
with a maximum of 6 feet between the landside slopes of the natural
levee along the Mississippi River and adjacent marshlands. Maximum
natural ground elevations vary from approximately 5 along the land-
side slopes of the natural levees of the Mississippi River to 1.5
near Florida Avenue.

2. General geology. Only the geologic history since the end
of the Pleistocene period is significant for this project. At that
time, with sea level about 450 feet below its present level, the proj-
ect area was a flat, highlend plain area bordering on the northeast of
the deeply entrenched Mississippi River. During this period, the
upper part of the Pleistocene was desiccated and weathered. About
5,000 years ago, sea level reached its present stand and the
Mississippi River began to migrate laterally back and forth across
the alluvial valley. Approximately 4,500 to 4,000 years ago, the
first Recent deltaic and alluvial sediments were carried into the
project area when the Mississippi River occupied the Cocodrie Course.
About 3,500 years ago, the Mississippi shifted its course over to
the western part of the delta and occupied the Teche Course until
approximately 2,800 years ago. During the interim, the project area
was subjected to erosion and subsidence. The period ended when the
river shifted eastward to the Laloutre or St. Bernard Course and
sediments were once again carried into the area. A major distributary
at this time was Bayou Metairie-Bayou Sauvage, trending east-
northeast through New Orleans and passing just north of the project
area. About 1,500 years ago, the Mississippi River abandoned the
Laloutre Course and occupied the Lafourche Course to the west. The
project area was not subjJected to a heavy influx of sediments again
until approximately 1,200 years ago when the Mississippi River
shifted its course back into the study area and occupied the present
Plaguemine Course. Construction of levees along the Mississippi River
has eliminated floodwaters from the region and at present no sediments
are being introduced into the project area.

3. Subsidence. Progressive subsidence and downwarping of the
region in the viecinity of the project area have been occurring since

(l)The term "project” as used in this section refers only to the
portion of the overall project covered by this supplement.
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the end of the Pleistocene epoch. The Pleistocene surface has been
downwarped towards the south and west from zero at the Pleistocene
outcrop north of Lake Pontchartrain to a maximum of ahout 500 feet
near the edge of the continental shelf, sbout 80 miles south of New
Orleans. The overall rate of subsidence in the project area has
been about 0.39 foot per century. In addition to the regional
subsidence, large settlements of the ground surface have occurred
in the marsh and swampland areas that have been reclaimed and
drained, as a result of the shrinking of the highly organic sur-
face soils after drainage.

L, Investigations performed. Eighteen general-type and
four undisturbed borings to a maximum depth of 85 feet were made
in connection with this project. In addition, borings and geologic
information from other sources were available for the interpreta-
tion of the physiography, subsurface, and foundation conditions of
the area. ’

5. Foundation conditions. The subsurface, as shown on plate
III-1, consists of Recent deposits varying in thickness from 60 to
T0 feet overlain by 6 to 16 feet of fill material. The Recent
deposits are underlain by Pleistocene deposits (Prairie Formation).
Generally, the Recent consists of a discontinuous layer of soft to
stiff natural levee clays underlain by very soft marsh clays with
organic matter and peat. Underlying the marsh and natural levee
deposits are very soft to soft interdistributary clays with lenses
and layers of silt and sand. Estuarine deposits of sand, clay,
and silt with shell fragments underlie the interdistributary
deposits and lie unconformably on top of the Pleistocene deposits.

6. Mineral resources. O0il and gas production are not found
in the immediate vicinity of the project. Exploration and pro-
duction may eventuate in the area. Such development, if it occurs,
will not be adversely affected by the recommended protective works.

7. Sources of construction materials. Sources of construction
materials are covered in Design Memorandum No. 12, "Sources of
Construction Materials," dated June 1966.

8. Conclusions. Because of the low shear strength of some of
the Recent materials and because of the compressibility of some of
these sediments, stability and settlement are major problems in the
area. In addition, the existence of large sand and silt layers
results in seepage and uplift problems.
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SOILS AND FOUNDATION INVESTIGATIONS AND DESIGN

9. Field investigations. PFour 5-inch diameter undisturbed
soil borings and eighteen 1-T/8-inch I.D. general-type core soil
borings were made along the project alignment, The borings were
made at intervals varying from about 100 to 600 feet along the proj-
ect location. The borings extended in depth to elevations -48 to
=75. Locations of the borings are shown on plates IV-1 through IV-6.
Four piezometers were installed on a range located at the floodwall
centerline station 43+37 to obtain existing pore pressures in the
foundation clays for estimating residual settlement beneath the fill
material (see plate IV-10). Two piezometers are located beneath
the existing levee crown and two beneath the existing ground
surface 100 feet canalward of the levee. The upper piezometer tips
are in the clayey marsh deposit and the lower plezometer tips are in
the clayey interdistributary deposit. These piezometers were read
daily to determine existing piezometric conditions. One 5~-inch
diameter undisturbed soil boring and seven 1-7/8-inch I.D. general -
type soil borings were made along an alternate alignment later
rejected. The locations are shown on plate IV-1. Logs of the
general-type borings are shown on plate IV-8. Test data for the
undisturbed boring (WU-59) are shown on plate III-10.

10. Laboratory tests. Visual classifications were made on
all samples obtained from the soil borings. Water content deter-
minations were made on all cohesive soil semples. Consolidation
(C) tests, Unconfined Compression (UC), Unconsolidated-Undrained
(Q), Consolidated-Undrained (R), and Consolidated-Drained (S) shear
tests were performed on representative soil samples taken from the
undisturbed borings. Liquid and plastic limits were determined for
all cohesive samples on which consolidation and shear tests were
performed. The locations and results of the soil tests on the
undisturbed borings are shown on plates III-6 through III-14, and
those for the general-type borings are shown on plates IV-T and IV-8.

11. Foundation conditions. The subsurface along this project
consists generally of 6 to 16 feet of artificial fill overlying 60
to T0 feet of Recent deposits of clays, silts, and sands which are
underlain by the Pleistocene soils that were encountered at ele-
vations -75 at the north end and -65 at the south. end of the project.
A generalized soil and geolegic profile along the baseline is shown on
plate III-1. The portion of the subsurface soils above the
Pleistocene deposit which directly affects the design of this project
consists generally of the following: (Stationing referred to is
along the floodwall centerline.)
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a. Station 34+95 (Florida Avenue end of the project)
to station T0+00. Predominately clay fill exists down to elevations
varying from -5 to ~10 underlain by a 3- to 9-foot layer of organic
clsy extending down to elevations varying from -15 to ~-20. Beneath
the organic clay is a 22- to 30-foot layer of fat clay with some
silt strata near its top. The fat clay is underlain by a fine sand
deposit extending from about elevation -L40 to elevation -75, where
the top of the Pleistocene formation was encountered.

b. Station TO+00 to station 100+00, Clay predominates
down to elevations varying from -3 to -10 underlain by a 3~ to 8-foot
layer of organic clsy extending down to elevations varying from -15
to -20. Beneath the organic clay there is a 26- to 4O-foot layer
of fat clay, with some silt strata near its top, extending down to.
approximate elevation -45. The fat clay layer is underlain by a
deposit containing layers of fat and lean clays and fine sands
extending down to approximate elevations -65 to =75, where the
top of the Pleistocene formation was encountered.

c. Station 100+00 to station 108+00 (lock end of
project). Except for a 3- to L-foot surface layer of silty sand,
clay predominates down to approximate elevation -18 where a 3- to
h-fqot layer of silt overlies a clay lsyer extending down to
approximate elevation -48. The clay layer is underlain by a clay
deposit containing a 2- to 3-foot layer of fine sands at its top
and extends down to approximate elevations -68 to -75, where the
top of the Pleistocene formation was encountered.

4. Water content of soils. The clays in the fill
material have water contents varying from about 24 to 88 percent.
The water contents of the natural levee deposit vary from ebout 50
to 70 percent. The water contents of the organic clays range

from about 91 to 488 percent depending on the organic content.

The Recent clays between approximate elevations -20 to -45 have
water contents varying from about 50 to 80 percent. Below approxi-
mate elevation -45, the clays have water contents varying from
about 40 to 60 percent. The Pleistocene clays have water contents
of about 30 percent. '

12. Design and construction problems. Because of the low
shear strengths and compressible nature of the Recent foundation
clays, the numerous gated structures, and the limited space avail-
able for the construction of the required protection, the following
are the principal design and construction problems arising in
connection with this project:
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a. Type of protection

b. Location of protection

c. Seepage

d. Stability of levee and cantilever sheet pile walls

e, Bearing pile type and penetrations

f. Settlement

g. Sources of fill material

h. Methods of construction

13. Type of protection. Because of the limited space

available due to the proximity of roads, railroads, and existing
industrial plant facilities, and the necessity for providing pro-
tection against seepage and potential erosion, the protective works
will consist of cantilever "I"-type floodwalls of steel sheet piling
capped with a concrete wall where the wall height is less than 10
feet, and "T"-type concrete floodwalls, with steel sheet pile

cutoffs,supported by 12-inch by 12-inch square prestressed concrete
bearing piles where the wall height is more than 10 feet.

1k. Location of protection. The protection works are located
so that they will preserve and not interfere with, insofar as
practicable, existing roads, railroads, and industrial plant
facilities. The alignment of the protective works is shown on plates
IV-1 through IV-6. Specific data relative to location and type of
protection are listed in table III-1.

15. Seepage. The steel sheet piling associated with the "I"
and "T" walls and gated structures will provide protection against
hazardous seepage. The minimum depth of cutoff was that required
to penetrate the upper marsh deposit, and where the "I" wall sheet
pile penetration required for stability did not meet the requirement
for cutoff, the necessary extension was made. (See plates I1I1-2,

3, & 4.)

16. Stability.

a. Floodwalls. Cantilever "I"-type floodwalls in levee
fill were designed for the following loading conditions: top of
wall at elevation 15.0; water level on the floodside 6 inches below
the top of the wall (1.5 feet above stillwater level at elevation
13.0); and ground water on the protected side at elevation 0.0. The
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Par 16a

remaining "I"-type walls, with top at elevation 14.5, were

designed with water 6 inches below top on floodside (1.0 foot

above stillwater level at elevation 13.0), and ground water on

the protected side at elevation 0.0. In the vicinity of the Chase

Bag Company warehouse (plate ITI-3), an "I"-type wall analysis was

performed for a reverse loading condition on the protected side

due to a 200 p.s.f. load on the warehouse platform, with ground

water at elevation 0.0 on both sides of the wall. The stability and

required penetrations of the steel sheet piles below the earth surface

at the piles were determined by the method of planes using the (S)

shear strengths shown on the stability plates. 1In determining the

minimum penetration required for stability, a factor of safety of

1.5 was applied to_the design shear strengths as follows:

@ developed = tan~1 (tang . Using the resulting shear strengths,
f.s.

net horizontal water and earth pressure diagrams were determined for

movement toward each side of the sheet pile. Using these distributions

of pressure, summations of horizontal forces were equated to zero

for various tip penetrations. At these penetrations, summations

of overturning moments about the bottom of the sheet pile were deter-

mined. The required depths of penetration were determined as those

at which summation of moments were equal to zero. These analyses are

shown on plates III-3 and III-4. Using the required penetrations

shown on the stability sections, factors of safety were also deter-

mined for the water surface at the top of the walls. These factors

of safety are shown by note on the stability sections. The fore-

going procedures also were used in
loading diagrams for analyzing the
factor of safety of 1.0 to the (S)

determining the penetrations and
structural member by applying a
soil shear strengths.

b. Levees., Using sections representative of existing
conditions along the leveed portion of the wall alignment, the
slopes and berm distances for the recommended levee were designed
with the "I"-type wall in place for a hurricane water condition
with water to elevation 14.5 on the flood side and varying from ele-
vation 0.0 to -6.0 on the protected side, as shown on plate III-2,
with assumed failure toward the protected side. The stability of
the levee was determined by the method of planes using the design (Q)
shear strengths and assigned piezometric donditions shown on the
stability section. A design levee section was determined for a
minimum factor of safety of 1.3 based on the (Q) shear strengths.
This snalysis is shown on plate III-2.

17. Foundations for structures. 12-inch by 12-inch prestressed
concrete piles will be used to support the "T"-type walls and gated
structures. Design bearing and tension capacities versus tip ele-
vations were determined for four representative foundation conditions
along the proJect alignment. Design data were determined for the
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Par 17

(Q) and (S) shear strengths, disregarding the skin friction

above the bottom of the Recent marsh deposit. In compression,

a factor of safety of 1.75 was applied to the shear strengths

and a conjugate stress ratio (Ko) = 1.0 was used in determining
the normal pressure on the pile surface. 1In tension, a factor
of safety of 2.0 was applied to the shear strength and a Ko = 0.7
was used. The results are shown on plate III-5. Steel sheet
pile seepage cutoffs will be provided beneath the "T"-type walls
and gated structures. Bearing pile tip elevations used for cost
estimating purposes are shown on plates IV-19 and IV-20.

Prior to construction, three 12-inch by 12-inch precast pre-
stressed concrete piles of different lengths will be driven at
each of the three locations shown on plates IV-3, IV-5, and

IV-6. At each site, the short pile and the intermediate pile
will be tested in compression. If test results show that either
of these two piles can safely carry twice the design loads,

the long piles will not be tested. One pile at each site will be
tested in tension. The test sites will be in the vicinity of
boring 39WU (site 1), boring 51W (site 2), and boring 5TW (site 3).
The elevations of the tips of the test piles will be located
generally as follows: site 1, -38, -Lh, and -5k; site 2, -h2,
-52, and -62; and site 3, -45, -51, and -61.

18. Settlement. Based on the foundation conditions deter-
mined from the soil borings, consolidation test data, and existing
piezometric pressure conditions indicated by the piezometers, esti-
mates of settlement were made along the line of protection.

Along the leveed portion, estimates indicate that the proposed
wall construction grade of 15.0 is sufficient to provide ultimate
protection to the net grade of 14.0. Except for minor local
settlement, and provided that the existing fill is not raised,
data indicate that the foundation along the remasinder of the proj-
ect alignment is normally loaded and settlement is not a major
problem. However, the "I'"-type walls in this reach will be con-
structed to elevation 14.5 to compensate for possible minor
settlement.

19. Sources of fill material. After reshaping the existing
fill along the leveed portion of the project, additional fill,
consisting of stiff Pleistocene clays, for completing levees to
design grade and section, will be obtained from a borrow area in
the bottom of Lake Pontchartrain along its north shore and barged
to the construction site, inasmuch as satisfactory borrow is not
aveilable in the immediate vicinity of the project.
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Par 20

20. Methods of construction. Where earthfilling is required
along the leveed portion of the alignment near Florida Avenue,
the fill will be placed using semicompacted methods well in
advance of installation of the steel sheet piling and wall con-
struction to reduce the ultimate settlement of the wall. For s
distance of 50 feet on each side of the "T"-type walls, in areas
where "T"-type walls tie into levees incorporating "I"-type walls,
the earthfill will be placed and the "I"-type wall constructed well
in advance of the "T'"-type construction, in order to reduce the
effect of negative skin friction on the bearing piles caused by
settlement of the earth foundation beneath the "T"-walls adjacent
to the newly constructed levee.

2. Erosion protection. Due to the short duration of hurri-
cane floods, the inherent resistance of the clayey soils to erosion,
and the limited opportunity for wave generation, no surface erosion
protection is considered necessary along the protection line.

22. Settlement observations. Settlement observations will be
made along the "I"-type walls located in levees after the levee is
completed; after the wall is constructed; and yearly thereafter
until settlement has essentially ceased. Settlement observations
will be made on the remaining walls and gated structures after the
concrete portion is constructed and after each hurricane flood
thereafter.
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SOIL SECTIONS

DESIGN LOAD IN TONS DESIGN LOAD IN TONS
10 20 30 40 50 60 0 10 20 30 40 50 60
T TR T 1 T 1 (i 1 1
-56 ‘-
s {CH) | \ |
- -58 — [CH) all
\ = (s)
= ] =] =
\ (cH) E
o -60
o |
— u o
o.
= (Q) (s)
i ! Y 345 | £1L-550 it 5 A\ =
TMini Pen. | Tension_| o
— Design Iglomrrl:g:es;ignm = ﬁ — (Q)&(s) I\E:n PE:nom —
\ Tension L Design ompression
-64
(\ (@)a(s)
esign = )
s (CH)
[ (s) (@) _| i _
I Py . e =111 M .

DESIGN LOAD VS TIP ELEVATION

NOTE : Skin friction disregarded above bottom of marsh deposit.

SHEAR STRENGTH DESIGN DATA
Applied factors of safety: .75 in compression and 2.0 in tension.
Applied conjugate stress ratios-K:1,00 in compression and O.7 in tension.
(S) Strength in cloys: ¢ =23°,¢=0,(Q) & (S) strengths in sands: ¢ =33°,c=0.
{Q) Strengths in clays are as shown in soil sections

20

-40

PLEISTOCENE

PILE TIP ELEVATIONS

T T

RECENT

-56

— 20
m\% — 0 ;
¥=40 =
¥220 Bottom of marsh deposit—, N E
7755 —-20 &
=
[CH)  ¥=40 (@ ¢ =0°,¢= 0.2 T/S.F N 5
—1-40 g
E
= <
(CH) %45 (Q)$=0°,c=0.25 T/S.F F
—-60 @
TEPIFC HEY
(CH) =50 {Q) $ =0° ¢= 0.35 T/S.F —
" 777777777 g

STA. 99+50 TO 108+00

DESIGN LOAD IN TONS

20

30 40 50 60

L] ol

(CH) —l

(CH]

LAKE PONTCHARTRAIN, LA, AND VICINITY
LAKE PONTCHARTRAIN BARRIER PLAN
DESIGN MEMORANDUM NO.2 - GENERAL DESIGN
ADVANCE SUPPLEMENT

INNER HARBOR NAVIGATION CANAL,WEST LEVEE
FLORIDA AVE. TO IHNC LOCK

PILE DESIGN LOAD VS TIP ELEVATION
(Q) AND (S) CASES FOR I2 x 12" SQUARE
PRESTRESSED CONCRETE PILES

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

FEBRUARY (967 FILE no. H-2-23909
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ELEVATIONS IN FEET — M.S.L.

WATER CONTENT,"W"
(Percent dry weight)

39-wWU
STA. 45+ 20
13'L.5.€ wall
10— 4-5 April 1966

Ground El. 4.66

ySo, Wd, Gr 130
faismarigaie: o
M oe— -
§o?§|§,ﬂ— rBdGr PL. (199) (158} NN
r

'

285
So, 5I5,fT_ dBr
So,rt

W

EANNNIRANNRRNNNY

(PERCENT)

o] 20 40 60 80 100 120
80 T

]

INDEX
I
v
L ]
L

> 40 it
[ - '\
E B " // I T
LINE
2 //
a 20 //
Fd
0 1 £ I 1 1
LIQUID LIMIT

PLASTICITY CHART

SHEAR STRENGTH, "C"
(Pounds / sq. ft.)

WET DENSITY,"»"
(Pounds / cu. ft.)

2000 2500 80 90

NORMAL STRESS,"s"
(Tons / sq. ft.)

0.

LOAD "B t.s.f.

0.5 1.0 5.0 10.0
Ce=1.50
EL-II.7
"*--.._‘*'--\_\‘ Gz 117 3.0
.-..___‘_- B
Cc=.92
E1.-19.6 ‘""‘°\
\
“»
\ E =)
a5
=
2.0
a
\\ o
N -
=—(CH)
—— (CHO) \

RN

STRENGTH, t.s.f.

= /Qf'?’

3.2

s
|
=

e =
-
~1 ~<F—{S)pesign (CH]

SHEAR

| 1 |

NORMAL STRESS, t.s.f.

o] 0.5 1.0 1.5
[TTTT[TTT T[T TTT[T]
N,
~\
\
\
\
\
\ =
\.,‘__,Pc
|
h
}\
\)’O.B
\
\\
\
\
\\'
\
\
\
\
b
N
\
\
LY
Lo bl
ENVELOPE STRENGTH [
TYPE - A
No. | El. ¢ | (ts.f) S
I |-12.4 014 |CH
2 |-22.0 047 |cH
3 |-er7 013 |cH
o | o
4 [327 0.21 |cH
5 1383 ol8 | cH
6 |-42.0 034 |cH
7 |283 22 004 |cnH
s
8 |-527 30 000 |sP

STRENGTH  DATA

CONSOLIDATION

See Plate A for soil boring legend.
See Plate IO -1 for detail shear test data.
See Plate I -3 for soil boring location.

GENERAL NOTES

e UC — Unconfined compression shear
. @—- Unconsolidated undrained triaxial shear
o ®— Consolidated undrained friaxial shear
o @-— Consolidated drained direct shear

@— Consolidation test

w — Natural water content

LL— Liguid limit

P.L~ Plastic limit

¢ — Unit cohesion

# — Angle of friction

¥y = Unit weight of soil - water system
& — Normal stress
0.B—~ Overburden

B, — Preconsolidation pressure

e — Void ratio

C.— Compression index

INNER HARBOR NAVIGATION CANAL,WEST LEVEE

FEBRUARY [967 FILE No. H-2-23909

LAKE PONTCHARTRAIN,LA. AND VICINITY
LAKE PONTCHARTRAIN BARRIER PLAN

DESIGN MEMORANDUM NO.2- GENERAL DESIGN
ADVANCE SUPPLEMENT

FLORIDA AVE. TO IHNC LOCK
UNDISTURBED BORING
39-WU DATA

U.S. ARMY ENGINEER DISTRICT, MNEW ORLEANS
CORPS OF ENGINEERS

PLATE II- 6



ELEVATIONS IN FEET- M.S.L.

=10

=50

-60

INDEX

PLASTICITY

(Percent dry weight) (Pounds/ sq. ft.) (Pounds/ cu. ft) (Tons/sq. ft.) LOAD "B " tsf
46-WU (o} 40 80 120 0 500 1000 1500 2000 2500 80 100 120 o} 1.0 0.l 0.5 1.0 5.0 10.0
STA. 6l1+45 T T T 1T 7] L L L B | L R B eLcial S|
37'C.S.€ Wall Ce= 1120~— \'
I-12 April 1966 N
3 | “‘\
Ground E1.-1.03 ELTN T —— \\
T T @
= =0.960—
So,Wd | : \\ e Ce \vu...\ i \‘
) b | \ : N N
@ Ig_vSo,wd_rf %:m ™ F \ Be @ EL(-36.7)
© 7, = Gr B d6r gt | o 1 \ i C.=0.797— N
Eg_ vSo,rl la #=12° A \ (=] '-——-.._\
@ I ;fj.‘*" ¢'-I?°I'n ate \\ . E g [~
©— @{ag jasveraty Y L% 3 0.8. e eLca08 | AT~ R
l :ii d6r & "i};tu» i?‘ \// o ST \\\3‘\
S s S t \ S 15 A3
1] & [ o ¢=3|=!"|‘ : _al \ >
v —‘I—
| | \
le @ \
Gr &dG Py
So r BdGr gi‘ = i \ 5 1.3 > ™% !
a$=iste g e \ \
= g:ér . s: 4 L il \\ ¢ \
%ﬁ GradGr |l o -1 ! \ \
— gé=33 E \ kil N
8l - Gr_ = T
1 i:,_": nGr e a? N- EE o E‘n';e \\ \—-Ell.{-BG.T'I
alf rt ar o $=31° o] \\ %}\ ‘
cs,Si } \ 0.9
M 1Br = @
=301 CONSOLIDATION DATA
L I L I | ! I | I L T
PERCENT
sl 20 40 60 80 100 120 080 0.2 0.4 0.6 0.8 1.0 1.2 1.4
T T ] T 1 1 . T T T I ] ] |
J . - 1 ENVELOPE | o SYRENGIH
i 7] L | 1§ A7 . No. | EL P (rs.f) . :
. ] 12 B & 8 See Plate A for soil boring legend
@ o . / = / ////‘{ ] —ﬁ 0 0.10 CH See Plate -6 for general notes
60 . L < 06 T L Z 2 | -159 o 0.0e CH See Plate III-12 for detail shear test data
. $ T / 3 |-18.2 0 0.08 |CH See Plate I¥~ 3 for soil boring location
st (ML), (sM) (SP =3 1
= = L E = 4 |-
® : : 2 LKA B
= = ; ;
s ~ £ os A TERHERE
waily 3 AL et v
i /<" Line 1 4 N / ,4;5// // ] 8 | -39 iz | o0l CH
/ x A & 7 9 |-233] R | 35| ois [sm
i, ) < - —Z — 15 10 |-16.2 19 [ oo CH
/ f; ’ rS—ts) Design (CH) 4y :Ia __22'7; :Ia g’g; :t LAKE PONTCHARTRAIN,LA. AND VICINITY
L. / i == e | - - LAKE PONTCHARTRAIN BARRIER PLAN
- = 2637 ;l 13 (393 o [19 [ oi0 [cH DESIGN MEMORANDUM NO.2 - GENERAL DESIGN
0 L ) L L . o i L L L 1 i | 14 |-455 33| 008 |sm ADVANCE SUPPLEMENT
15 |-478 19 0.14 CH
LIQUID LIMIT NORMAL STRESS, t.s.f. 16 | -529 3| 007 |sm INNER HARBOR NAVIGATION CANAL,WEST LEVEE
17 | -582 30| 008 |sMm FLORIDA AVE.TO IHNC LOCK
SHEAR STRENGTH DATA

WATER CONTENT,"wW"

SHEAR STRENGTH, "c"

WET DENSITY,"»"

PLASTICITY CHART

NORMAL STRESS, "&#"

UNDISTURBED BORING
46-WU DATA

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

FEBRUARY (967 FILE NO. H-2-23309
— e = e

PLATE -7



IN FEET - M.S.L.

ELEVATIONS

INDEX

PLASTICITY

WATER CONTENT,"wW" SHEAR STRENGTH, “C" WET DENSITY,"»" NORMAL STRESS,"s"

(Percent dry weight) (Pounds /sq. ft.) (Pounds/cu. ft.) (Tons /sq. ft.)
' 0 40 80 120 o] 500 1000 1500 2000 2500 80 100 120 (o] 0.5 1.0 1.5
50-WU I I I I I | _| I T I T ] T I i I Ll [ l T I I I | | TR I L | LI I } e
23" L.S5.€ wall
5-6 April 1966 0. 05 1.0 50 100
Ground EI O.36 ‘
: : Y 1.8 | 9
s . \ ~L | | B
8 : \\ EL(-13.6) AP \/
(13910140) .,.m& :o } ,‘| o .__‘_EE:S.OT) c{;es‘, \I\& s
wss ey f L t Pe - Pl EL(-399)
= =il b2z & \\ - 0 “\:\\{\ Nl¢e-089
5 ] \ - N =
o | 8| \ : .:Ei.d ~ T4 -;ﬂ
. ! \os 28 AINN =
3 °| \ a N <&
8]9 ! e o 2 N AN g 6 =
8 | \ > en-sesl | W = o
:.e o \ Cc=0.55 L N \ 5
B=2p° . — |
o] | o . o: \ "--u-....,,,_:\ \\ g
f L \ \o
; N

L " 1O < \ &“ 5
1 i | \ _— :cm \\\ \ \'\E
— Ao ! —— (PT)

o " | \ . 0.8 N P i

Sis glo la \ > \

—as [ | = \ “-\
7 | e ! \ "
ﬁ I | \\ 06 3
ORI s . T2 o \ CONSOLIDATION DATA
]

[
F \
$=25° g
8@, i : ol
@ i /G_n'_a Br a E_ f L] . \\
I
\
’J L - S e R [ R g | T I TR ) ) e o A
- 1
PERCENT
800 ! 20 : 40 : 60 . 80 100 120 I 20 0.2 0.4 0.6 0.8 1.0 1.2 .4
T 1 . T T
T T '[ T T ' T ENVELOPE TYPE fTRENG:H ik
1 A B (S) Design P - No. | ElI. $ {1.5.1)
& I 1 1-8.6 0.03 CH
@ % » tML}.{SM}.hP}—-\ 4 7 2 |-186 0.09 | CH
<l o™ r e 99 - 5 3 |-328 0.20 | cH
. 2o 4 [-407[ o | o | ©.20 |CH
S g il 4 L a2 T2 . 5 |-485 0.27 | cH
) LA » ,_'bé o> 6 [-536 0.26 | cCL
40 « "o A bl Vs - 8 7 |-es3 0.95 |cL
T3 E o6 — / 8 |-70.1 0.64 | cL
5 » // 5 -14.3 Z3 | 0.1 [ PT
F o > rHELE i o - / = ] '1? '_?,g-{ S g; g?: ‘(::E LAKE PONTGHARTRAIN, LA, AND VICINITY
/ W 4 B i i ' ' LAKE PONTCHARTRAIN BARRIER PLAN
20 // 01_} 0.3 — 56 DESIGN MEMORANDUM NO.2 - GENERAL DESIGN
./ T ] ‘..%34 ADVANCE SUPPLEMENT
L | = — |
’ // See Plate A for soil boring legend JIINNER HARBOR NAVIGATION CANAL,WEST LEVEE
o 1 £ i . . o/a.l ; : : : : i See Plate TI-6 for general notes | FLORIDA AVE. TO IHNC LOCK
See Plate TI-13 for detail sheor test dota
LiQuip LimIT NORMAL STRESS, ts.f See Plote TZ-4 for soil boring location UNDISs-BU\?JﬁEgA'BrgR]NG
PLASTICITY CHART SHEAR STRENGTH DATA
U.5. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
FEBRUARY 1967 FILE no. H=2-23909
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IN FEET - M.S.L.

EIEVATION S

INDEX

PLASTICITY

80

60

40

20

WATER CONTENT, "wW"
55-WU

(Percent dry weight)
STA. 98+57
7' LS. € wall
7-8B April 1966 (o] 40 BO 120

Ground EI. 3.0

G, . Br
dGr
/ GrBdGr
/¢ Grga R
A M, Gr & dGr
4 L hr B Br
Gr BdGr - tizn

e

S
dGr s T 155

" S
! i
4 So *
B T
3 dGr
Gr—
B dGr wh
—_—
B dGr R
|+ I J. P L:
dGr
3 Gr

PERCENT
60

40

120

-
-
L . Ha" LINE i

LIQUID LIMIT
PLASTICITY CHART

SHEAR STRENGTH, "C" WET DENSITY,"»" NORMAL STRESS,"s"
(Pounds/sgq. ft.) (Pounds / cu. ft) (Tons/sq. ft.)
0 : 500 I 1000 1500 t 2000 2500 BO ; 100 120 o] 0.5 1.0 15
I
| | : l ' | ' ' | | il LOAD “"p ", tLsf.
0.1 0.5 1.0 5.0 10.0
| s EL{-10.1)
| \ o
i _Fe=0.
3 T : \ 1.7 == “")-- i 23
| . \ = : ~ EI(-38) )
°8 -1 | P e RN €, =0962
e 1 “,\ \D\\/Pceo‘el
I
e | \ i 1 # 22
I I .\ e EL{-22) N
L 3 \ = C.=0.498 N B
gl 1 \—o0.8 & P05l N 2
o = 1.4 N 2.l =
Ei.ﬁ,‘é:]a " El[a \\ g \\ \ 9o
., . = "'--..._‘ =1
| \ T ] \ < |
| o0 §° @« |
e i \ o~ /T \‘\\‘ i B 20 %
s o N > EL(-31.2) | [\ =t
|- o| C.=0624 S Y o~
S \ £.=0.74 N >
o o ¢ N
i \ \
1 : \ 1.l AN 1.9
~— e \ \
g ° ) \ \
~-
1 1 \ \\ N\ 1.8
o I T
S ' —— \\ » \“ LEL(-312)
@ ¢=35° 28, \
g s ° |L \ 0.8 L7
g - = \ |
| \ CONSOLIDATION DATA
I 1 1 l I 1 ] 1 1 |_lJ_ 11 l [ | | | N e |
o]} 0.2 0.4 0.6 0.8 1.0 1.2 1.4
k2 : : J : [ "o bz ! ENVELOPE | ype STRENG:H 3
- / . No. LB #] s See Plate A for soil boring legend.
e A 1 |-95 0.12 CH See Platelll6 for general nofes.
3, 0.9 = 2 2 |-23.8 0.14 CH See PlatellFl4for detail shear test data,
z (NEISL)} PSGI;F?SPF i : :gég gg E: See Plate IL-5 for soil boring location
= = 339 o —1 =1 - 5 307 o | o 0.21 CcH
$=33%¢c=0 e 6 l43s 0.24 |[cH
€ o6 = 7 494 026 |cL
= N 8 |-654 0.37 |CcH
o - 9 |64 0.9l CH
« B 1 (51 Design (CH) N 10 |-198 34 0 ML LAKE PONTCHARTRAIN,LA. AND VICINITY
:‘J 0.3 P ~ e I|!a :gg‘g s gg g'gg f‘t LAKE PONTCHARTRAIN BARRIER PLAN
= S e s 3 Le2s 35 | 008 |sm DESIGN MEMORANDUM NO.2 - GENERAL DESIGN
(1] = — 485 . A
— 3, 4 ADVANCE SUPPLEMENT
7 | INNER HARBOR NAVIGATION CANAL,WEST LEVEE
0 | | | 1 | 1 FLORIDA AVE. TO IHNC LOCK

NORMAL STRESS, t.s.f-
SHEAR STRENGTH DATA

UNDISTURBED BORING
55-WU DATA

U.5. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

FEBRUARY 19867 FILE NO. H-2-23909
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IN FEET = M. S.L.

ELEVATIONS

|
o

1
n
o

8

-60

PLASTICITY INDEX

WATER CONTENT, "w"

-W
STA.592351L-100 (Percent dry weight)
45'CS. BAL
" 18 Nov. 1965 0 40 80 120

Ground EI.O-75

P.L. I b
(165}
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fi7el  (381) (a20
-—o—=e 432
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o}
o]

AN NN
b

===
—
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ENNANNZANNNN
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0 20 40 60 80 100 120
80 T T T T T T
e | .7
60 —
— . . -
40 @ 1 ‘A" Line
® /
20 ’/
//
[ r 2l
o ] 1 1 | i

LIQUID LIMIT
PLASTICITY CHART

SHEAR STRENGTH, "C"
(Pounds/sq- ft.)

WET DENSITY,"r"
(Pounds/ cu. ft.)

NORMAL STRESS,"s"
(Tons /sq.ft.)

500 1000 1500 2000 2500 B8O 100 120 0 05 1.0 1.5
T | T T T T ==t 1 | f T T T 1 i i i T TEERE A Y [ R B A
LOAD "B ts.f.
0.1 0.5 1.0 5 10
Cc=3.7
/EI -i23
e 2.0 ¥ g
—
\ s
st . o \ ]
\ 1.8 .
. e 'l\ (—-'P'c = \ "‘--\ .
o \ = \ ™~ Cc=.93
Be=ig° a \ Q2 N \~</ Sty _
\ - Tl1.6 60
0.8 ; o % §
- ) o AY &
X > .4
e ° SL H \ (CH) \l \
\= — — (cHO) \\
1!
e5 " \ 1.2 Y ~ 5
osL o N )
\ ks !
\ \
$=36° ° & N 1.0 N\
o (0] \ \
\
\ \
N 9
“ TA
| | | | | 1 | | | | L | oy iy g ling o o il yog ey il CONSOLIDATION DA
080 02 0.4 0.6 0.8 1.0 1.2
X T T T T T T
=
ENVELOPE TYPE f RENG:H |
I = No. | EI 7| (1s.f) See Plate A for soil boring legend
fc 5 See Platell-6 for general notes
Z o6 Y s A | See PlateT-3for detail sheor test data
z - - 2 |-ne| a 0 0.10 PT Boring station refers to abandoned alternate
'5 L 5 ) - route, for location see plan map Plate T~
= 3 |-324 0.22 CH
w 4
/
r o4 = 4 |72 9| 0.0 |ecH
i / ::
[ 4 i / = 5 [-51.9 36 0.12 | sP
5 0.2 = = 2
& — LAKE PONTCHARTRAIN, LA. AND VICINITY
== Iy LAKE PONTCHARTRAIN BARRIER PLAN
DESIGN MEMORANDUM NO.2 -GENERAL DESIGN
0 1 1 | | 1 L ADVANCE SUPPLEMENT

NORMAL STRESS, !.s.

F

SHEAR STRENGTH DATA

|INNER HARBOR NAVIGATION CANAL WEST LEVEE
FLORIDA AVE. TO IHNC LOCK

UNDISTURBED BORING
59-WU DATA

U.5. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

FEBRUARY 1967 FILE NO. H-2-23909
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SECTION IV - STRUCTURAL DESIGN

CRITERIA FOR STRUCTURAL DESIGN

1. General. Structural design has been accomplished in
accordance with standard engineering practice and criteria set forth
in Engineering Manuals for Civil Works Construction published by the
Office, Chief of Engineers. Agreements reached in a conference on
design problems held in the New Orleans District on 13-1L December
1966 provided the bases for certain design procedures and decisions.
Procedures for the preparation of this design memorandum were
reviewed at this conference, which was attended by OCE, LMVD, and
NOD representatives. Minutes of the conference were forwarded to
IMVD by LMNED-DD letter dated 30 December 1966, "Lake Pontchartrain,
La. and Vicinity - Inner Harbor Navigation Canal (IHNC) - Floodwall
Conference," copy of which is inecluded in appendix I.

2. Basic data. Basic data relevant to the design of the
protective works are shown in the following table:

Elevations

a. Water elevations.
Project flow line (surge
elevation from design hurricane) 13.0
Landside of floodwall 0.0
b. Floodwall grades.
Net grade (one foot freeboard over

project flow line) 1k.0
Top of wall, I-type wall in
levee (as constructed) 15.0
Top of wall, I-type wall in
natural ground (as constructed) 1L4.5
Top of wall, T-type wall (as
constructed) 1k.0
Top of access gates (as
constructed) 1k4.0
c. Unit weights.
Item Lb.per cu.ft.
Water 62.5
Concrete 150
Steel 490
Earth See plates III-2

through III-10
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d. Design loads.

(1) Earth pressures (lateral). See figures L-1

through 4-7.
(2) Water loads.
(a) No wave forces will occur:
(b) One (1) foot freeboard. Water at elevation
1k.0.
(c) Design water elevations as follows:
Protected
Flood side side
1. I-wall in levee 1k.s5 0
2. I-wall in
nat. ground 14.0 0
3. T-wall 1k.0 0

(3) Wind loads.
(a) On walls 30 p.s.f.
(b) On overhead besams 50 p.s.f.

3. Allowable working stresses. The allowable working
stresses for concrete and structural steel are in accordance with
those recommended in "Working Stresses for Structural Design," EM
1110-1-2101, of 6 January 1958, revised August 1963. Concrete
will be designated by basic minimum strength 3,000 p.s.i. concrete,
except for prestressed concrete piling which shall be designated
5,000 p.s.i. concrete. Steel sheet piling meeting the requirements
of ASTM A328-5k, "Standard Specifications for Steel Sheet Piling,"
will be used. For convenient reference, pertinent allowable
stresses are tabulated below:
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Stress
Reinforced concrete p.s.i.
f'c 3,000
S 1,050
v (without web reinforcement) 60
v (with web reinforcement) 27h
by 20,000
s
Minimum tensile steel 0.0025 bd
Shrinkage and tempersture steel 0.0020 bt
Structural steel (ASTM A-36)
Basic stress 18,000

DESIGN OF STRUCTURES

L, Location and alignment. The floodwall will be constructed
along the west benk of the IHNC from Florida Avenue to the IHNC lock.
The area includes industrial plants, wharves, railroad tracks,
barge and truck loading facilities, machine shops, warehouses, an
overhead bridge, and a U. S. Coast Guard Station. Beginning at
Florida Avenue, the floodwall will extend along the existing levee
for spproximetely 900 feet, then pass between the Florida Avenue
Wharf and the Chase Bag Company site, thence across the Lone Star
Cement Company site, thence east through the north side of the Jones
and Laughlin Steel Company warehouse, thence south to the south end
of the Galvez Street Wharf, thence east along the south end of the
wharf,thence south passing under the Claiborne Avenue Bridge, thence
along the west side of the U. S. Coast Guard Station, thence east
through the Coast Guard Station to the IHNC lock. The alignment is
shown on plates IV-1 through IV-6 and, in greater detail, on plates
IV-9 through IV-18. Stationing in this section refers to floodwall
centerline unless otherwise stated.

5. A large rock storage bin belonging to the Lone Star Cement
Company is located between stations 56+54 to 57+70. The design of
protective works in this reach will be contained in the supplement
covering the remainder of the protective works on the IHNC.

6. Between the Galvez Street Wharf and the IHNC lock,
various floodwall alignments were investigated. These investigstions
established that economies could be effected by adopting the
dogleg east in the alignment at the south end of the Galvez Street
Wharf, rather than continuing south generally parallel to the canal
from this point, and locating the alignment south from the dogleg
so as to skirt the U. S, Coast Guard Station. This would reduce
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the required railroad gap closures, provide adequate horizontal
clearance of the North Clalborne Avenue bridge piers, eliminate a
very large gate near the IHNC lock (or track relocation in lieu
thereof), and reduce real estate requirements.

T. Between Florida Avenue and North Roman Street, an
alternate alignment 1,200 to 1,400 feet landward of the IHNC
also was investigated. This alignment was not adopted for a
number of reasons, including: greater length of wall; lower
average ground surface resulting in a higher wall; and failure
to provide protection to industries located along the IHNC,

8. Foundation. The results of subsurface explorations,
soils tests, and foundation studies are presented in Section III.
Logs for the general-type borings are plotted on plates IV-T and
IV-8. The undisturbed boring data are shown on plates III-6
through III-10.

9. Selection of wall type. The type of wall to be con-
structed will depend on the height of wall required which, in tumn,
will depend on the elevation of the ground surface. In the area
covered by this supplement, the ground surface varies from eleva-
tion 1.5 to 5.0, except that the crown of an emergency levee south
of the Galvez Street Wharf is at elevation 12.5. A cantilever
I-type wall will be constructed where floodwall heights above
ground surface are not in excess of 10 feet and deflection of the
wall will not be a problem. Two types of I-walls will be used--
one will be a conventional I-type wall and the other located in
the crown of a levee and designated as an "I-type wall in levee."

10. Investigations were made of a number of types of floodwalls
to be used where the height of the wall will exceed 10 feet.
Included in these investigations were bearing-pile supported T-
type and L-type walls, strutted I-type walls, prestressed concrete
cylinder pile walls, and sand-filled steel sheet pile cofferdams.
These investigations indicated that the bearing-pile supported
T-type wall would be the most suitable and economical.

11. I-type wall in levee. TFrom stations 34495 to 38+65 and
stations 39+75 to L4412, the floodwall will consist of I-type wall
constructed in an existing levee which will be reshaped. Design
analysis of the floodwall is shown on figure 4-1. Bending moments
and deflections for structural design are based on a factor of
safety of 1.0 applied to the soils since the structural steel has an
inherent safety factor of about 2.0. Plan and profile of the wall are
shown on plates IV-2 and IV-3, a design section on plate IV-19, and
details on plate IV-21. The strength of the wall was checked for the
case with water at the top of the wall, as initially constructed,
and found to be adequate as shown on figure U4-1. Where possible,
expansion joints in I-type walls will be spaced 30 feet apart.
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12. I-type wall. Except for the gate monoliths (gates k4
through 8), an I-type wall will be constructed between stations
49+68 and 65+39.75 and stations 106+77 and 108+01. The plan and
profile of the wall are shown on plates IV-3, IV-L4, and IV-6,
sections on plates IV-19 and IV-20, and details on plate IV-21.

13. The design analysis for the section of the wall between
the Chase Bag Company and the Florida Avenue Wharf (stations L9o+68
to 51+07) is shown on figure L4-2. A reverse earth and surcharge
loading condition is shown on figure L-3.

14, Figures 4-2, b-l, and 4-5 show the design analysis for
the I-wall in the Ione Star Cement Plant (stations 51+67.75 to

'52494.75, 53+41 to 55+Th, 56+19 to 56+54, 5T+T0 to 58+25.75, and

58+69.75 to 59+30). A tied-back concrete sheet pile bulkhead is
presently located along the eastern side of the plant at the edge of
a turning basin, from which barges are loaded. In certain locations
it will be necessary to cut the tie rods before the sheet piling is
driven, then splice them back together. The floodwall will pass
through a small concrete block building, a portion of which will
have to be rebuilt. It will also be necessary to dismantle and
reassemble a conveyor line and small cover shed to drive the sheet
piling. Between stations 58+86 to 59+20, the sheet piling will be
MA-22 instead of Z-27 because of the small clearance between a chimney
foundation and the tie rod anchor blocks as shown on the section on
plate 1IV-19.

15. From station 59+30 to 65+39.75, the floodwall is located on
property leased to the Jones and Laughlin Steel Company. At
station 59+6L4 the floodwall will enter the warehouse, cross a rail-
road track (gate 8), then turn east and run parallel to the north
side of the warehouse. Figures U-6 and k-7 show the design analysis
of the I-type wall in this reach. The height of the wall is approxi-
mately 10 feet above ground surface. The sheet piling ranges in
length from 34 feet to 41 feet. The overhead clearance inside the
warehouse is 19.8 feet at crane girders (spaced 80 feet on centers)
and 26.6 feet to the skylight between these girders. To avoid
splicing each pile, a 20-foot section of the roof will be removed
and replaced with corrugated metal sheeting for the entire length
of the building. Theoretical analyses indicate that the wall would
deflect 4 to 4-1/2 inches. To reduce this deflection, creosoted
timber kicker piles will be located 6 feet on centers at the bottom
of the I-type wall as shown in plan on plate IV-13. Design sections
are shown on plates IV-19 and IV-20 and details on plate IV-21,
The deflection of the I-type wall will produce a lateral displace-
ment at the Jjunction of gate posts and I-type walls. A special seal
located in a notch in the I-type wall will prevent water from
passing through the expansion joints when the wall is deflected. The
seal detail is shown on plate IV-21.
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16. Five 80-foot bays are located in the Jones and Laughlin
Steel warehouse between stations 60+06 and 64+06. Steel plates
and rods will be transported over the wall using existing overhead
cranes to load and unload railroad cars. The track on which the
cars travel is located 16 feet north of the wall. 1In the first
four bays, the top 3 feet of the wall will consist of a hinged metal
flap which can be lowered to provide the necessary clearance. The
last bay is located adjacent to a barge loading platform and will
require a 5'-8" hinged metal flap (gate 9). All of the flaps will
be raised with "jib" cranes fastened to the building columns.
Plans and details of the hinged flaps are shown on plate IV-29.

17. In the vicinity of the IHNC lock, a conventional I-type
wall will be constructed between stations 106+7T7 and 10T+87.
Figure 4-T7 shows the analysis of this wall. Between station
107+87 and station 108+01 tie-in between the I-wall and the
existing lock levee will be effected by continuation of the steel
sheet piling of the standard I-type wall. The top of the sheet
piling will, however, be below the top of the levee and the
concrete portion will, accordingly, be omitted. The plan and
profile are shown on plate IV-6, section and elevations on plate
IV-20, and details on plate IV-21.

18. T-type wall.

a. General. Between stations LL+12 to 45S+Th, U6+62.25
to 49+68, and 65+39.25 to 106+7T7, a bearing pile supported T-type
floodwall will be constructed. Gates 10 through 15, located
between these stations, are discussed in paragraph 25. Plan and
profile for these reaches are shown on plates IV-2 through IV-6,
sections on plates IV-19 and IV-20, and details on plate IV-21.

An emergency levee was constructed south of the Galvez Street
Wharf during the past hurricane season by the Orleans Levee
District. This levee, located between stations 90+hk2 and
95+30.25, will be degraded to elevation 5.0 and a T-type floodwall
built in its place. Even though portions of the floodwall between
stations 89+06 to 95+30.5 are less than 10 feet above ground,
excessive deflections prevent the use of an I-type wall.

b. Type of piling. Factors considered in the selection
of the type of piling include availability, economy, resistance to
decay, resistance to corrosive soil and water conditions, and
fitness for driving. In general, the above considerations indicate
12-inch by 12-inch square precast prestressed concrete piles to be
the most suitable. The prestressed concrete piles will meet the
requirements of the Joint AASHO and PCI Committee Standard
Specifications for "Square Concrete Prestressed Piles." Overhead
clearances 1imit the lengths of pile that can be driven in one
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piece under the Claiborne Avenue bridge. Standard steel pipe
pile, 12 inches in diameter and filled with concrete, will be used
in this location. Such piling can be driven in short lengths and
readily spliced. The steel piles will be protected against
corrosion by coal tar epoxy coating and by cathodic protection.

C. Allowable pile loads. Allowable pile loads for
various reaches are shown on plate III-5. The required lengths to
develop these loads will be determined from test piles.

d. Test piles. Data pertaining to the test piles are
presented in Section III, paragraph 17.

e. Design of T-type wall. The T-type floodwalls were
designed for the following conditions:

Case I - Water at elevation 14.0 on flood side and
water at elevation 0.0 on protected side. Sheet pile cutoff
pervious. Uplift varies uniformly from full head on flood side to
tailwater on the protected sigde.

Case II ~ Same as Case I except sheet pile cutoff
impervious. Uplift full head on flood side of cutoff and tailwater
on protected side.

Case III - Water at elevation 10.0 on flood side and
water at elevation 0.0 on protected side. Pervious cutoff. Uplift
as in Cese I.

Case IV - Same as Case III except cutoff impervious
and uplift as in Case IT.

Case V - Water at elevation 7.5 on flood side and
water at elevation 0.0 on protected side. Pervious cutoff. Uplift
as in Case I.

Case VI - Same as Case V except cutoff impervious and
uplift as in Case II.

In all cases, the earth pressure was assumed to be balanced.

19. The top of the T-type walls is at elevation 14.0. The top
of the base is at elevation 2.75 from station LLU+12 to station LS+Th
and station U6+62.25 to station L4L9+68; elevation 1.0 from station
65+39.25 to station 106+10; and elevation 2.0 from station 106+10
to station 106+77. In some areas between station 65+39.25 and
station 106+55, the ground surface is at elevation 1.5 (6 inches
above the base), but since this section of wall is in a highly
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industrialized area and because the mean water level in the canal
is at elevation 0.5, it is considered unlikely that the ground
surface will ever be lower than elevation 1.0. A maximum ground
surface elevation of 5.0 will exist from stations 89406 to
95+30.25.

20. The base width will be 8 feet throughout. After
analyzing the wall with the stem at various locations on the
base, it was determined that the centerline of the stem should be
5'-9" from the flood side edge of the base to minimize the number
of piles required to support the floodwalls.

21. Various pile foundations were investigated including a
layout consisting of two piles battered in opposite directions and
two layouts with one vertical and two batter piles. Three methods
of analysis were used to check the pile foundations as follows:

a. '"Analysis of Pile Foundations with Batter Piles," by
A. Hrennikoff, Transactions, ASCE Vol. 115 (1950). (Used for
checking all layouts.)

b. '"Design of Pile Foundations," by G. Vetter,
Transactions, ASCE Vol. 104 (1939). (Used for checking the layout
with two batter piles.)

c. "Culmann's method for the Design of Pile Foundations"
from "Theoretical Soil Mechanics" by K. Terzaghi. (Used for
checking the two layouts with one vertical and two batter piles.)

22, These studies indicate that a foundation consisting of
two piles battered in opposite directions is the most suitable
and economical for the T-type walls. Where the floodwall changes
direction, certain piles will be driven either vertically or at
angles to the wall as required for driving clearances and to
resist horizontal forces acting in more than one direction.

23. Figures L-8 through L-19 show computations for the
design of the T-type wall between stations 99+84 and 106+10.
These computations are typical also for the other reaches of
T-type wall vhere different conditions obtain; i.e., when the
allowable pile loads are different; when the top of the base is not
at elevation 1.0; or when the modulus of soil reaction (K) is not
135 p.s.i. as shown on figure 4-11. Figures L4-8 and L4-9 show the
loading conditions, the horizontal and vertical loads, and the
moments obtained for the 6 cases described in paragraph 18 of this
section. Figure U4-10 shows the pile loads obtained using
Hrennikoff's method. Case II produced maximum axisl pile loads
and Case III maximum transverse pile loads. Determination of the
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allowable transverse loads is shown on figure U4-11. 1In this
determination, the soil was considered to have a constant modulus

of subgrade reaction (K) with depth. Curves of actual and allowable
transverse loads and deflections for various values of K are shown
on figure 4-12. A comparison of these curves indicates that, for
soils having a K value greater than 50 p.s.i., the actual axial

end transverse loads and transverse deflections are considerably
less than the allowable values and do not govern the design of the
pile foundation. An approximate graphical solution using Vetter's
method is shown on figure U4-13 for Cases I and II. The small
eccentricity obtained indicates that the two pile layout is
satisfactory. Figure U-1h shows two arrangements, "A" and "B,"

of a three pile foundation analyzed in accordance with Hrennikoff's
method. In both arrangements, a number of different locations for
the interior pile were evaluated. The graphical analysis of the
three pile foundation using the Culmann's method is shown on figures
4-15 and 4-16. Arrangement "B" shows that the interior pile will
carry a very small load, thereby indicating that a two pile layout
is sufficient. Concrete and reinforcement requirements are deter-
mined on figures 4-17 through 4-19. Transverse and longitudinal
reinforcement will be provided to distribute the concentrated forces
and moments induced by gate posts, irregular pile spacing, and
changes in direction of the wall. Where possible, expansion joints
in the T-type wall will be spaced 60 feet apart.

2k, Figures L4-20 and L-21 show computations for the allowable
pile loads used in the design of the T-type walls not covered in the
above paragraph. Figure 4-21 lists a tabulation of the spacing,
transverse and axial loads, and transverse deflection of the piles
supporting all of the T-type floodwall.

25. Gates.

a. General. Fifteen gaps will be left in the wall at
street, loading platform, and railroad crossings. Gates stored at the
site will be used to close the gaps. Two major requirements governed
the design of the gates: (1) the need for rapid closure of the
gates; and (2) the need for closure of the gates without special
equipment; i.e., cranes or 1lift trucks. To meet these requirements,
it was determined that either overhead roller or swing-type gates
should be employed. The bases of railroad gaps are designed to
distribute the surcharge load resulting from a Cooper E-60 loading
at railroad crossings and H-20 loading for street and platform
crossings. To resist water forces when the gates are closed, the
bases will be supported, in general, by piles having a maximum
spacing equal to that shown on figure L4-21 plus an additional row of
piles at each gate post. The gates are shown in plan and profile on
plates IV-2 through IV-6 and in plan only on plates IV-9 through IV-18.
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b. Overhead roller gates. Eleven overhead roller gates
will be constructed where storage areas adjacent to the gaps are
available. Nine gates will be used to close street openings and
two to close gaps at railroad crossings. The overhead beam and
rail of the street gates will be removable to provide unlimited
vertical clearance with the gates open. The clear opening of the
overhead gates will vary from 15 feet to 30 feet horizontally.
Design of the 30-foot gate (gate 10) located at Galvez Street is
shown on figures L-22 through 4-31. A plan, elevation, and
section of this gate are shown on plate IV-23. A typical plan,
elevation, section, and gate schedule for all other overhead gates
are shown on plate IV-24, Detalls of the overhead roller gate,
ineluding the type of trolley used and the bottom and side seals,
are shown on plate IV-25,

C. Swing gates. Three swing gates will be constructed
at railroad crossings located where the floodwall makes a right
angle turn and where gate storage adjacent to the wall is not
practicable. The gates, in the closed position, will be slightly
tilted towards the protected side to provide additional clearance
between the railroad tracks and the bottom of the gates when opening
and closing the gates. Adjustment of the gates in a vertical
direction will be made by raising or lowering the hinges and
adjusting the tie rods. Provisions will be made for adjusting the
vertical seal and block in a horizontal direction and the bottom
seal in a vertical direction. The design of a typical swing gate
is shown on figures 4-33 through 4-38. Typical plan, elevation,
section, and gate schedule are shown on plate IV-26. Swing gate
and hinge details are shown on plates IV-2T7 and IV-28.

4. Flap gate. A 5'-8" hinged flap gate (gate 9) will
be constructed at the loading platform in the Jones and Laughlin
Steel Company warehouse. Design of gate 9 is shown on figures h-39
through 4-41. Plan and details are shown on plate IV-29.

26. Utility crossings. Details of water, sewer, gas pipelines,
and cable crossings are shown on plate IV-22.

27. Protective measures against corrosion.

a. General. Based on instructions contained in 24
Indorsement to IMNED-PP letter dated 1 November 1966 subject
"Lake Pontchartrain, La. & Vieinity, General Design Memorandum No.
3, Chalmette Area Plan,”" all steel piling in contact with backfill
or new levee fill will be coated with 20 mils of coal tar epoxy.
This includes the steel sheet piling of the cantilever I-type
floodwall, and the steel sheet pile cutoff of the T-type floodwall.
Inasmuch as investigations required to establish the need for
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cathodic protection would, if undertaken now, delay construction in
the critical area covered in this supplement, provision has been
made in the design of the protective works covered herein for adding
such cathodic protection as may be found necessary at a later date.
These provisions are described in subsequent paragraphs. The
studies required to establish the nature and extent of cathodic
protection required will be initiated at an early date, and a detail
design memorandum covering corrosion protection in general will be
prepared. Inasmuch as subterranean electrical measurements sub-
sequent to the construction of the walls are considered to be an
essential element of the above studies, the detail design memorandum
cannot be completed until the protective works have been constructed.

b. Interim provisions to cathodic protection.

(1) I-type floodwall. The sheet piles will be
electrically bonded together with a No. 6 reinforcing bar welded to
the piles near the top. Flexible jumpers will be provided at intervals
of 120 feet.

(2) T-type floodwall. In addition to the electrical
bonding described above, No. 6 reinforcing bars welded to the sheet
piles at 100-foot intervals will be brought up through the concrete
to elevation 6.0. The bars will terminate in 6-inch diameter
ferrules, set in the concrete wall, and equipped with screw-type
brass closure plugs. The ferrules will be set at intervals of 100
feet, and adjacent ferrules will be located on opposite sides of the
wall, providing connection points at intervals of 200 feet on either
side of the wall.

(3) Steel pipe piles. The steel pipe piles supporting
the T-type floodwall under the North Claiborne Avenue bridge will be
coated with 20 mils of coal tar epoxy and bonded to the sheet pile
cutoff with No. 6 reinforcing bars.

(4) The above provisions will permit the installa-
tion of sacrificial anode cathodic protection as found necessary st
a later date. They will also permit future installation of low
resistance metallic paths and drainage anodes for return, to its
source, of stray direct current resulting from operation of direct
current equipment at existing or future installations in the
industrial complex.
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IHNC -West Side - Fla. Ave. to Lock Sh. 20t /2
Inverted T-Type Floodwall Jan. 67
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Sub- fofals 246074 6.71875 3536797 0:
Uplift ® | - Vox 8x T5%.0625 -1,8750 | 83 |- 5000 %
Case &) Totals . 2.46094 | 4.84315 30.36797
Uplift @ | -4x 7.5x.0625 - 1875 | 2.0 |-375 <
Case @ Totals 246094 | 4.64375 3061797




LAKE PONTCHARTRAIN, LA. € VICINITY

IHNC- West Side - Fla. Ave. to L ock Sh. 3 of 12
Inverted T-Type Floodwall Jan. 67
(STA. 99+84 1O S7A. 106 +10) CWR
Moments and forces for 159.5' of wall:
Case Moment Vert, Horiz,
/ 9,938.349" 837.375%| |186.281"
2 10,310.5/2 837,375 1186.281
3 6205.049 797.50 647. 969
4 6,470.883 79750 47969
5 4,843.69/ 772.578 | 39252
G 5043.066 772.578 392,52

For tersion piles at 725°ctrs. and compression piles at
5.5 ctrs, a wall length of /59.5 "' was vsed in
order to compute pile loads on a whole number
of 22 tension and 29 compression pjles, Pile
loads were computed by the Hrennikoff Method *
of analysis of pile foundations with batter piles,
utilizing a G.E.225 data processing system and
program no. 4/-Gl-Z5-002 with minor mod/¥ications.

Design Data for 12°¢12" prestressed concrete piles:

Tension Load =46" Compression Load = 70*

Min. penetration fo £l -c4.0

Assumed pinned end and friction type piles
Modulus of subgrade soil reaction (K) =/35psi

PILE LOADS
TENSION | COMPRESSION

CASEll AXIAL TRANSVERSE AXIAL TRANSVERSE

NO. FORCE FORCE DEFL , _FORCE. FORCE DEFL. |}
I |- 42.55] - 1.68| 0.205 67809 - 170 | o0.207"
2 -45791-0.72"| 0.0871 70.14"|- 085 | 0079
3 |- 000" -1 71 0.208"|| 39507 - 1.76"| 9214
4 || -1232" -102") 0125\ 41./18% - 101" 0.123"
5 Wl 1.51%|-0.62" 0075 || 287! | - 0.58%} 0.071 "
6 ||-0.22%|-0.10~ |0012" || 2996*| - 0.021 0.003"

x Faper No. 2401 of A.S.C.E Transactions - "Analysis of Pile
Foundations with Batter Files” by A. Hrennikoff.

FiG 4-10



LAKE PONCHARTRAIN, LA. ¢ VICINITY CrR
IHNC - West Side -Fla. Ave. to Lock Sh.4 of /2
Inverted T-Type Floodwall Jan. 67

STA. 99+84 TO STA. 106+/0)
DETERMINE ALLOWABLE TRANSVERSE LORAD ON PILE NEAP:

/27 x12" Std Frestressed Conc.Files f. < & 000 psi
f.=.35f, = [7psi  w2S0Yexr  Max. Pile Loads = 70 Comy,
~
Ref: 1. AcCI Bidg.Code (ACI 318-63) F4c" Ten,

2. Std. Prestressed Cenc. Files (/0 “t 24 "Syucre) Design Sheat by
. Joint Commilfe of AASHO ¢ PCI

3 Journs *3509 May 63, of Soil Mechanes and Fdons. Div. of AS.CE
“Laterally Looded P//es /n a Layered Soil/ System” by
M. T Davisson ¢ H L. Gi//

fa + fp <) rmodulus of suéyude soil reaction
Fa F Min, Prestress affer Josses = 700psi } Ref, 2
EFf Prestress affer lfosies = 840psi

A=12x12= 144y" 1= Ag's 40D 1728 ;.3 |
E- (w—)% 33VFf = (/50)%(33)\/—5,00 =429 x10%s¢ (/?ef 1)

R-EE - (et « 56,0627

k =135psi

Ten, Piles : Comp. Piles
£= ;; < _‘&-‘222 319.44ps< £ = %. ..’.77‘.’4_4& 486. 1 psi
Fo= T00ps.

Fa= 1750- 840 = 7/0,::5
Max. Mom, Coef =0.50 ( Ref, 3)
M=, 50RQ =.5%x86.0829Q ""x /000 » 43,041 456" *

R:= M‘x Transverse LocJ opplied o/ pite /;ua’ n kps
S=& Vs LQ%Q = 2&8 /n
fors %= 2IALLHE0 -

Fb = 700P5l:

1494495Q ps.
sz 9/o/os't'

317.44+ H?«?SQ & I

TW% Q; YAk4 - 283e”

Defl of Pile Head Y- _g_-f_@_li

Y= %%%?: 18.3184x1073@° (Ref 3)
Yc=o:3-§_£”

486G/ %4744956! < |

Y-,» = Oo 301"

FiG 4-11
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>\ kgllow yT' ;
Actual Max, %
. B _ e F e 1
Actual Max. e = %
50 100 150 200
K (in psi)

Sh 5of /2
Jan. 67

///L/-);E PONTCHARTRAIN, LA. ¢ VICINITY

IHNC -West Side -Fla. Ave. to Lock
| Inverted T-Type Floodwall
(STA. 99+84 TO STA. 106+10)

Curves showing agflowable and
actual transverse loads and
deflections for pile heads vs.
modulus of subgracle soil
reaction (K).

Note:Case I produced

the maximum zcrual
transverse /oads and de-
-flections.

FiG. 4-12
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Jan. 67
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CWR

LAKE PONTCHARTRAIN, LA. ¢ VICINITY

IHNC - West Side - Fla. Ave. to Lock Sh. 7of Iz
Inverted T-Type Floodwall Jan. &7
Alternate 8'Base With 3 Pile Rows :
( STA. 99+84 TO STA.106+I0)  K=135psi

- ,_(ﬂ, . N
....b 1 ¢Q.,.q..§ ’ \
&'é H
~.
3
L ; ' ;
N 15 1.5 % 15,
s P y ' AR N
,— e SR | O
i 551
e / \ Z{ 2 Yz
, \ S  Q
g N
H

Arrangement A

Allow, Ten.:

P=46"
Allow. COmp.'. P=70%

Q= 2.546"
Q=:2.836"

Arrangement B

Y=0.301"
Y=0.336"

RuUN CASE|[|MAX.PILE LOADS/LF WALL|]l MAX. PILE SPACING
D
NO, NO.| Row I [ROw 2[Row 3||Row | [ROW 2]ROW 3
’ I | +10.16% ] - 13.48" 6.88' | 34!
EE I 475 2 +10.57% : 6.62'
% > | 551 - 9.84" (1329) | 4.68’
Sl & 2 [+4498* +12.24* || 14,06 5.72°
N
N 3. les | -qo2"| (4.93)| 5.10°
<|2|e 2 [+3.92" t12.65" 17.8¢" 5.53"
Q g 1 [ -e2s" 7.37° (/&00’* |
| L1252 | T{+za7 5.66
g 3 t .04~ 67.22’
Y '
g A 0 |-eq2x 7.16
S12.15.5] 2 +12,35 (7.94)] 5.67
qk: 3 +1.67% 41.79°

Note: Pik spacings in parentheses above were
max. allow. transverse defl,

defermined b

of pile head. “Al/ other spacings were
_‘ dq}‘erm/hed by max. allow. axial loads on
piles,

FiG. 4-14




H,= H,= 7438"

| By: cwr  Sh. 8 of 12
U= .25 LAKE PONTCHARTRAIN, LA. ¢ VICINITY
Vy= 8.094
AN IHNC - West Side - Fla. Ave. to Lock
Inverted T-Type Floodwall
( Sta. 99+ 84 to Sta 106+I0)
Jan. 67

Alternate 8 Base With 3 Pile Rows

[SH. FPILE

\ I Graphic Analysis of Pile Loads
/ T\ by Culman Method
\
& \
S Ae
O

_—

o

Arrangement A

I”= 21

LOCA.| CASE PILE LOADS/LF WALL || MAX. PILE SPACING
NO. | No. [Row A [ROW B [Row C || Row A[ROW B [ROwW C
I [-5.36%| - 306" [+15.34" || 858 | 14.56 | —

I 2 |[-341%| -249"|+15.60] — | — | 4.49

-6.03" | - 2,68 |+I553"| 7.63|17.16' | —
-2392"] -2.09{+15,75" ] e | — | 4.44°

-6.60"| -2.22"|+1552"| 6.97'| 2072 | —
- 4,38 | - 1.87%|+15.90°] — — | 440

| —| -

FiG. 4-15




BY: CKR. Sh. 7of /2
H, = Hg < 7438 LAKE PONTCHAR TRAIN, LA. ¢ VICINITY
Vis Vg 5.257 THINC -West Side -Fla Avwe. fo Lock
Inverted T-Type Floodwall

(s7a. 79+84 10 5TA. 106+/0)

Jan. 67

Alternate 8 Base With 3 Pile Rows
Graphic Analysis of Pile Loads by
Culmaon Method

\lt
;o S|
/ S N
t « | | ,
1.5'4‘ 3 | I-
D APY- 20 .

T
o
O
¥
Y
Q

A B: (B,
Arrangement B
/=2

LOCA{CASEll PILE LOADS/L.F WALL || MAX. PILE SPACING

NO. | NO.[Row AR OW B[ROW C|[Row AlROW B|ROWC'| < \\
[ | -11.00"|+ 6.33"|+10.70" | 4.18' | 11.06 | —

I 2 -840" |+ 2.62" |¥l2.077|| — — | 5,80 s

[ bl =540 |- 180" |ris7i|| — |2sse| s |
2 ||-6.10°|-060" |+13.26%|| 7.54'| — | —

FlG. <4 -6




LAKE PONTCHARAIN, LA. § VICINITY cwk

IHNC -West Side- Fla Aye to Lock Sh.i0 of /2
, Jan. 67
Inverted T-Type Floodwall
Conc. Design: (Sta. 99+84 to Sta. 106 +10)
. ™
' ) g
N S
N x
@ ©
;o\ i
<< W
¥ 3
" ¥
A— EL+I.0g 1,09 a7 Reink.

5.28" 22.87"7.¢

Note: See sh. | for applied
\. Joads ¢ dimensions.

SHEAR & MOMENT AT SEC. A-B FOR | LE OF WALL:

ITEM COMPUTATION Y < M
PILE NET VERT, COMRE /725’ G.10" | 35 | 21.3¢6'"
WATER SxiI3X.0625 4,06 2.5 10.16
CONC. 5x25x.15 .88 2.5 4.67
SUB-TOTALS W/o UPLIFT 12,04" 36.21"
UPLIFT @ -6.75 X §5X.0625 -2 |25 | -527
" - Y% x 8,75 x 5x.0625 -137 | '/ | -4.%
TOTALS W/UPLIFT ® 8.56"} 26.38"
UPLIFT @ -4x 14 x .0625 -350 | 3.0 -10.50
» - 5X1.5X.,0625 041 | 25 | - 147
TOTALS W/UuPLIFT ® 8.07T"| 24.54"

O0.70 u" REINF PER L.F.

Fla. 4-17



LAKE PONTCHARTRAIN, LA. ¢ VICINITY

OWR
IHNC -West Side-Fla. Ave. to Lock  Sh. /I of /2
Inverted T Type Floodwall Jan. 67
(STA. 99+84 TO STA.106+I0)
Conc. Design(Cont): f.-3000psi £.=0.35f™/050psi
Yert. Stem Reinf. fs=20kse n=9.2
At Top of Base,

d=15" V=528% M=22.87% bwz*
arspy— = 29,3050 < 60 OK.
fo@ 2"

Shear
Reint:

As= 1.00a/ Z20:3.57
m =25 <0051

k=Vmi+2m -m = 0,273
2Mm j=0.707
f;:A;j = 20.145 kst = 20 QK.

f- flmeoe - 821,50 < (050 OK.

U= ?}F= Ml pse < 233 OK-

o

At 1-2” Above Top of 5053) d= 14.4¢"
Shear
Reinf:

V=438% M=17.26"
gy = 25.2p5i <GO OK.

@ 24" £ *6@ 12" As=0%Md)h  Zo=4.137/

m =28 20,0498 kVmitem -m =027

j=0.9/
fs‘;’,:ﬁ = /6.7 ks < 20 9K,

‘£:= 0aS) 22 = 672P:¢: < /050 ©OJ<.

u=glg - 806psi <233 oK.

v Add *6® /2 above conslr ‘/'a/‘nf £ out of £ half
of *Fbars @ 29" above base (& +2:3" for splice)

Al 3~ 6 ‘Above Top of Base,

d-13.38" V=282% ~N-893"7%
Shear ~713= 17.6 psi < 60 O.K.
Reinf: *6@12" As=094c’ Zo=2.367
m= B2l - 00252 k«(m™2m-m =020 j= 0933
= A/?;jd :

19.5] wsi <20

fo—fp21002 533 550 <i050 ok,

u =£%cj‘ 9.6;’7,9:[( 35/

0. K.

O,

o Cut off Balance of "9 bars @ 4-8"absve bgce (3 6'+1°7)
For Vert Bars in fand face — Min. A =.002bd

ot base, d=/5"
Use *6@ 12"

M, As=0.36 Y/
Ase O.44 07

Temp. Steel/=,002 6D

at base, d=18" A~ 0.435207
Uise *4 @12 ca. face

For Horiz. Bars

FlG. 4-18



LAKE PONTCHARTRAIN, LA. € VICINITY cwh
IHNC - West Side- Fla. Ave. to Lock Sh 12 of 12
Inverted T-Type Floodwall Jan. 67
(s7A.99+84 TO STA 106+10)
Conc. Design (C’on/.). Base Reinf

At sec. A-B: V=856% M= 238"
d=25" Try "6 @74" Ac+0705) Z0o-3.8Y
me s 22x07 . 0021967 k= 0.18¢9 j=0.9377
fis ’2,’"= /9.3 kst < 20 OK,

f= fs b xio00 = 482 ps. <1050 oK.
Shear xu—-%&= 28,5550 <60 O K
Bond w-= zon = F6,lpsl < 248 O. I

L4

wUse "6 @7%" ctrs.

Long//ud/na/ Reint (Ten. Piles @ 7,25 c#rs.)

NMax, V=856x4%x725=3,03"
Max. M= 75x%8.56(7.25)" = 37.49'%

d=255" Assume b=36" ¢ ;=,92
Regd. A= ’2:,4 0.96 a”

PerACI Code 3/8-63, Sec. 9/1, increase As -
As=0.96 x % = 1.28 o”

Use *c@ 12" ctrs, fog géa#om
Ten. Pile Anchorage:  Max. Pile Load in Tensions 46"
Eeq'J. /q‘ = 4%0 = 2'30°~
Use 4 - ‘750&9 W/Sf/. Hooks As = 240a

Compression File An chorage::
Use 4- ‘7 Bars w/o //oakJ

FIG. 4-19



LAKE PONTCHARTRAIN, LA. £ VICINITY cwR
IHNC - West Side -Fla. Ave. +o L ock Sh.l of 2

Inverted T-Type Floodwall Jan.67
Allowable Transverse [oads and Deflections for
Pile Heads: % +% < % f.2

Y= 1375 QR3

EI

Constant K Ffor Sta. 42+00 to Sta. 99 +50

K+ 90psi A-/44a” I:1728 n? EF+429%10%ps:
1
R VG = (a22x4gzexo)™ - 95,2664 ¢

. 3
M= 0.5RQ  S=288in, 526

- R A . 3 - -
f,= £t 165.393 Q y= 3250826 g o 100 3002 xi073Q

Fa=F,= 700psi for Tension Files
Fo= Fy= 910 psi for Compression Files

=

+ _/\51 = 25x95.2664Q, ,,%

For Sta. 42+00 toSita 59 roo
Max. Allow. File Loads: 37 Tension ¢ 76* Compression

Ten, Piles: Comp. Prles:
fo= 22222 = 256.94 psi fur LES2- = 521778 psi
256.94+165.3930 ¢ | 527.778+165.393Q &
) 10
Qre202:25804 - 5 g9~ Qe LLL:52LTT8 < 2.3%
Y€ 0.430" Ye= 0.371"

For Sta. 66+00 to Sta 97+50
Max. Allow. Pile loads: 44" Tension ¢ 70" Compression

Ten. Piles Comp. Piles
7‘;:%—29—0—=305.56F:é ﬁ;=_'z_Q;34ﬂ= 486. 1/ pse
30556+165,393 & <« I 486.11¢ 165.393 Q o |
700 /0
Qr = 77555 = 2.385" Q¢ P7Eases = 2.563"
Yr = 0.382" Ye=O0.4/11"

Flg. 4-20



LAKE PONTCHARTRAIN, LA. € VICINITY
[HNC.- West Side-Fla Ave. to Lock
Inverfed T-Type Floodwall

CWR

Sh. 2of 2

Jan. 67

Allow. Loads & Transverse Detlections for Pile Heads:

g . Tension Compression
__3 ta 7‘/0/75 Py Xt l Vr o o Ve
42100 & 5700 | 37" 2.677"|0430" 176" |2.3// |0.37/"
GGHOO 1o 99+50 | 44" 2.385710.382" ||170" (2.5¢63~ 0.4/"
79+50 tolO8¥CO; 46" |2.546"|0.301" ||70"|2.836"| 0.336"

File Spacing

and C ompufed Max. Pile Loads

TOP| PILE |CRIT MAX, PILE LOADS
SLT/':T;? SN BASE| SPACING [cAasell TENSION COMPRESSION
EL.] TENJCoMR| No.| P A | Y ﬁLP Q y
44 +12 TO , A -1.671.276 -1 U" | 282"
sq+e8  [275175 16015 307" 56.51
65+39.25 TO ’ |2 |l-44.21% 70.14" :
86+19.25 +.0 70 55 3 -1.67".276" -175% 288"
89+06 To ! | 2 |[-4343" 68.81"
95 +30.25 +HO|775|50 3 ~078] 129" 077 .127"
95+6725 TO . 42 f-<4.21F 70.14"
99+39 +0|7.05.5 3 -1.67% 276" -1.75" . 288"
99+84 TO g 2 |-4579" 70.14%
+ . ’ . - -
106 +1C 10725 5.5 3 -7 ") .208 -176%.214"
106 +55 TO / N2 |-4579" 7014*
106+ 77 t2.0(7.25 5.5 3 -1.71'9 208" |-/.7e“ 2047

Fic 4-2I



| LAxe PoyTcrARTRAIN LA & Vic Sheet \ ol
THNC WeseT Sioe Fua AVE TO LOCK  Caputed by lLn

GATE_ = \0 //’!}17 ‘o ?
Checked by L7 7).

1]
— e s o . £ - et i E'
u s &
. (N
‘ 12.14 =
N N
ow IS.3
'//.'
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| & 1 m :
0 (| N q NG
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[AKE PonTCwrARTRAIN LA £ViC

THNC WEST S\DE FLA AVE. TO LOCx

Sheet 2 of |l
(’”lfU/eJy Hel

/

‘/6”. !

Use 24 wF 76 1= 2096 .4

¢

3

A =_,013 (2.418x3.08) 373
(3ox\03\ 20% 0 . 4
A = .31 n
lkﬁ_km.p_\s.t:_:

i

Use 5/&': PLate

I=.083 , $=.,28

. w . ,,
GATE 'O Cheked 6{7 .
- ' E\.W40

'
0,
025 ¥ ?
B ;o Ny ¢.94
/R = 2,4+\8%"

vese | Y N R 3 % 3

(o= _ B o= 4,8 A1

@ i .94

~ A | = 2,4\8

AN .

_ " YE\ \.56
77 8% FGT
Teoe 4 Bottarm Girdevs A//PW'T'-Be,,‘;/.'nj 20, oo /L
Sean 31.0% Load 2.,4\8*'" o 2.418%"
Mmo\x = _‘.Vu\_‘-
Mmzy - _2.4\8 (3\.Qﬁ§2'
&
- 2‘1\.‘1(0"
S= ZQL.s_u_é_AOL = 1715\ & o

Figure 4-23



LAkE PoONTCHARTRAWN LA §WV\C
T HNC

Sheek 38 ok |
WEST SIDE , FLA AVE To Lok Computed by H 15
GATE ¥ \O Jaon. &

Checked by W17/
Skinplate :

AI/OWTBeN(//'nd" 2&,000‘/‘:"
Max Load = (\z44-.67)62.5 = 736%/,

Mmax int. = L (735 = .28 (2:2,5‘&0\
*= 7. 60
L=2.77

Mmuye,ﬁ\ = 1 (7363 L = 28 (ZOIOObL
(Do 2.
12= ¢£.38
- 2.53

e

o 1@ 2n % o
' 3=
Tur vom, = 736 \2-4 R Lhs 3et (12)

' = 15,47l
25

Evns Vom + 730(2.+al§‘f=4.24-« L= 424 (2N - g, (T
10 2%

Figure 4-24



[LAkE PoNTcHARTRAIN LA § Vic.

GATE % \0

T

ey, 7.1 .

N
Ny
9
|
N
S
Y

€k¢e+ 4.8

THNC WEST SIDE ; FLA AVE To O / ,wfa/z:, Hib
47,
C'Aecfér/éj 'Uj
P 1T : Py of Zero Shear
. 241% 5,4 /_(\c -ﬁ-ini— = 2,4\
304
i N*277.3
/ wd Y
[ Y= 8.%
Ly
e Mpmar = L6 (321).067 -727 (4,83
{ 3
e = 447@ -\, 170
e 2418 s ,
/73‘ 1 501 = 3,308
778 _
Shear ciagram
S vacive oF LoweEwrR Vesticart & 243

Muyay = 3,308 (2.43) = 8,038'"

i

5.36

& %o

18, 000

%

’l

SpaciNG

M= 302 x A-Zga < 4.5
3

S:

T

hé—5‘a X 5’/‘6

5": ér‘%
T =20.96
g 2L ¥

289 3x\2- =

18,000
L":/tu

1

Lo24xahx A
Ss2 2/ind
L=4.29 n*

Allow =

1%, 000 ¥/2*

fb=803gx\2  -\5735

A

A

o\D

= ,0O\3 X 3 02 X243 x 83.'5!
Jox\0” ¢ 20.90

A04 N

o Urpew VYerTicary (& 2.43

= L1774 WA= L 1e (243
= 2,853\“
\.a0\@ Allsu Q= \%,000":/::"
fo= 2253012 < i544pal
2.2l
3
A > _,o\R3x V172 x §&
Box 0 x4.29
_A B ,035'w\



Lace PONTCWARTRAIN LA 4 ViC. Sheet § ot ||
THNC WEST Sine Fua. Ave To Lock Computed b H LB
GATE *10 Jarr. ¢F

CXéc‘.é&/éJ V4

10 183

I (C®.317 151,045
to(5.0) 483= 241.9%

10 ( 8.2) L.4= 569.1

2 C3,90) 13,5 tos. 8

e+ h'® 5.0 °fs 2 (1) 33.15 = 5,1%0.0
(tgo) 21,5 = £670.0
(5.0)31.5- IS5

(24) 2082961

13,215,

Wow o

4'10"
2

| lLL__ ' 24 W 7L 1,04 SH(S38) = 506220
u 24l sQ2) = 270.5
569.1(3n0) = 1,821
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PERTINENT NOTES

WATER CONTENTS shown ore bosed on  weight of oven
dry soils.

STRATUM CHANGES are ossumed fo oceur of an sleva—
tion holfwoy between elevotions of saomples shown,
unless otherwise indicaoted.

Surface soil somples for borings no. 36 WT, 38 WT, 40 W,
43W,45W 4TW,49W,5IW,54 WT. 56 W, and 57 W were
taken with o 4" Dio post hole auger.

Soil somples in sond  stratum  borings no, &1 W, 42 W

44 W ond 60 WA,63 WA were faken with a | 3/8" 1.0.,2"0.0.
split  spoon sompler using o 140 Ib. hommer and a 30" drop

Al other somples for borings no. 36 WT, 38 WT,40W, 45 W,

47 W, 48 W, 49W, 51 W,54W,.56 W,58 WA, and 60 WA,65 WA were
token with o | 7/8" core barrel sompler

See oplote A4 for sol  boring legend,

For lucation of berings see plates I¥-], TW-5 & I¥-6
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SECTION V - MECHANICAL

1. Overhead roller gates. Overhead roller gates will be
operated with geared-type manually operated trolleys as shown on
plate IV-25, These trolleys will be equal to the Yale and Towne
Mfg. Co., Models T-Geared Type.

2. Flap gates. Flap gates will be operated with wall bracket
Jib cranes equipped with manually operated trolley hoists, as shown
on plate IV-29. The Jib cranes will be equal to Detroit Hoist and
Machine Co. Model D-1900, and the trolley hoists will be equal to
Harnischleger Mfg. Co. catalog No. 135-Plain.



SECTION VI - RELOCATIONS AND MODIFICATIONS

1. General. Under the authorizing law, local interests are
responsible for the accomplishment of all "...necessary alterations
and relocations to roads, railroads, pipelines, cables, wharves,
drainage structures and other facilities required by the construction
of the project;..." Because of the complex coordination of con-
struction and relocation work engendered by the highly congested
conditions in the area, it is considered essential that the con-
struction and relocation (except for drainage rectification) work
be accomplished as a single coordinated Job., Ordinarily, this would
require a local interest contribution prior to starting construction.
In the instant case, however, all work is to be accomplished under
‘the auspices of the Orleans Levee Distriect, local sponsor for the
project, and all construction funds for the work will be made
available by that agency, subject to credit toward the overall con-
tribution required of local interests. The Orleans Levee District
is undertaking the construction in the absence of Federal funds as a
means of expediting the realization of protection in a critical area.

2. Included in the required relocations are utilities,
concrete ramps, railways, electrical raceways, modification to two
industrial plants, and drainage rectification work.

3. Utility modifications. The following utility crossings
will be modified to pass through the floodwall as shown on plate
IV-22. The locations of the crossings are shown in plan on plates
IV-9 through IV-18 and in profile on plates IV-2 through IV-6.

Station Utility

36+06 54" sewer force main

36+17 48" water main

45+80 8" water main

45498 Telephone cable

51+53 8" water main

53+90 3" diesel pipeline

54+11 3" pipeline

54+80 6" water pipeline

55+41 3" air pipeline

55+41 2" water pipeline

55+95 3" water pipeline

58+46 6" water pipeline

58+46 3" drain pipeline

T73+82 12" water pipeline crossing
88+35 8" water main

98+80 6" pipe containing telephone cable
99+75 16" gas pipeline
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Par 3

In addition to the above, approximately 700 linear feet of 12"
diameter water main and 400 linear feet of 42" diemeter sewer
force main in the vicinity of the U, S. Coast Guard Station will
have to be relocated. The treatment shown on plate IV-22 will
permit the maximum anticipated differential movement between the
wall and the crossing utility to occur without damage to the
utility or loss of the seal. The congested nature of the area,
the excessive cost involved, and vehement objection by the utility
owners all combine to make routing of the utilities over the
floodwall impracticable.

L, Ramps. Three concrete ramps as described below will be
removed and reconstructed. :

Location Description
Florida Avenue Wharf Concrete slab, 8" thick, covering
1,470 sq.ft.
Chase Bag Company Concrete slab, 8" thick, covering
6!790 sq' ft.
North Galvez Street Concrete slab, 8" thick, covering
crossing 400 sq.ft.

5. Railways. Approximately 1,420 linear feet of railroad '
track will be relocated and 3,100 linear feet removed, as shown on
plates IV-10 through IV-18. Track relocations will require the
acquisition of 0.06 acre of additional rights-of-way.

6. Lone Star Cement Company Plant. Construction of the
floodwall inside the plant will require removal and partial (one-
half) reconstruction of a concrete block building with a floor ares
of 625 square feet, and dismantling and reassembly of belt conveyor
facilities, including housing. In addition, 31 tie rods for an
existing bulkhead will have to be individually cut to permit
driving the sheet pile in a reach approximately 350 feet in
length. A section of each rod will be removed after first being
isolated by attaching a "C" type clamp. The section will then be
removed, the piling driven, and the severed rod rejoined by passing
a new section of rod through a hole burned in the sheet pile and
welding this new section to the existing rod.

T. Jones and Laughlin steel warehouse. In order to drive
the sheet piling inside the warehouse, it will be necessary to
remove approximately 3,650 square feet of Robinson "Q-Deck" roofing
covered with composition material. This section will be replaced,
after the piling is driven, with corrugated sheet metal. In
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Par 7

addition, a 500-square foot section of the warehouse north wall,
where the floodwall is to pass through, will have to be removed

and subsequently replaced. The plan for protection in this area was
closely coordinated with the Jones and Laughlin Company and bears
théir approval.

8. Drainage rectification. The floodwall adjacent to the
Galvez Street Wharf will intercept the drainage of an ares east of
the wall of about 1.7 acres. The intercepted drainage will be
accommodated by installing a subsurface collector system and pump-
ing station discharging into the IHNC at the north end of the wharf,
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SECTION VII - BEAUTIFICATION

1. General. The construction of the protective works covered
herein will alter the existing terrain only to the extent of super-
imposing a floodwall and levee upon it. No borrow is to be taken
from the area and all fill removed from existing levees will be
hauled away and disposed of elsewhere. Levee work will be sodded in
accordance with standard levee practice. Further opportunity for
enhancing the appearance of the area is limited to measures involving
the wall itself. In connection with the above, consideration was
given to planting of shrubbery or vine-like plants or ivy for wall
cover, or alternatively, providing a textured wall surface by use
of exposed aggregate or other means. None of the above was, however,
deemed worthy of adoption for the reasons outlined below.

2. The area in question is occupied by an industrial complex,
and it is considered that the optimum esthetic effect will result
from harmonizing the project works involved with their surroundings
to the maximum extent practicable. It is considered that the
unadorned concrete wall, which is suggestive of massive strength and
functionality, will actually creaste a motif with which the existing
structural elements can cohere to produce an overall effect which is
both appropriate and pleasing. In time, painting the wall, as is
the practice of local interests on other floodwalls in the area,
may become desirable.
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SECTION VIII - REAL ESTATE REQUIREMENTS
General. All rights-of-way will be acquired by the local

agencies involved and furnished without cost to the United States.
There will be no acquisition by the United States.
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SECTION IX - ESTIMATE OF COST

1. Estimate of cost. The total estimated first cost of
the authorized project, based on December 1966 price levels, is
$3,240,000, of which $2,270,000 is Federal cost and $970,000 is
non~-Federal cost. A summary of first cost is shown in table IX-1l.
The apportionment of cost between Federal and non-Federal interests
is shown in table IX-2. A detail estimate of first cost is shown
in table IX-3.

TABLE IX-1

Summary of First Cost -
(Dec 1966 price level)

Total cost

Item (Conting. ,E&D,S&A)
" Levee and floodwalls $ 2,667,000
Lands 181,500
Relocations 391,500
Total first cost $ 3,240,000

TABLE IX-2

Estimate of Apportionment of Costs Between
Federal and non-Federal Interests

Project first cost

Levees and floodwalls $ 2,667,000
Lands, damages, and relocations 573,000
Amount to be apportioned 3,240,000
Apportionment of costs Federal Non-Federal
T0% 30%

First cost $2,270,000 $ 970,000
Less lands, damages, and

relocations i 573,000
Cash contribution $ 397,000
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TABLE IX-3

Detall Estimate of First Cost

Lévees send floodwalls

Estimated Unit Estimated
Item Description quantity Unit price amount

1 Structure excavation 23,100 c.y. $ 1.50 $ 34,650

2 12"¢ prest.conc.piling 113,830 1.f. 5.50 626,065

3 MA-22 st'l sheet piling 98,667 s.f. 3.00 296,001

b Z-27 st'l sheet piling 63,420 s.f. . 3.25 206,115

5 Concrete 8,400 c.y. 50.00 420,000

6 Portland cement 11,500 bbl. 5.00 57,500

7 Reinforcing steel 973,700 1b. 0.1k 136,318

8 Neoprene rubber gate

seals 977 1.f. 5.00 4,885

9 Water stops 2,600 1.f. 4.00 10,400

10 Structural steel 114,000 1b. 0.40 45,600

11 Trolley, plain (2-ton) 15 ea. 150.00 2,250

12 Trolley, plain (3-ton) 2 ea. 300.00 600

13 Trolley, plain (5-ton) 1 ea. 400.00 koo

14 Trolley, geared (2-ton) 10 ea. 300.00 3,000

15 Trolley, geared (S5-ton) 1 ea. 600,00 600

16 Chain hoist (2-ton) 5 ea. 1,200.00 6,000

17 Chain hoist (3-ton) 2 ea. 1,500.00 3,000

18 Jib crane (2-tomn) 5 ea. 1,000.00 5,000

19 Jib crane (3-ton) 2 ea. 1,000.00 2,000
20 Miscl. metal, imbedded

metal, hardware, etc. 20,000 1b. 0.65 13,000

21 Cathodic protection Lump sum L.S. 50,000.00 50,000

22 Backfill 16,300 c.y. 1.50 2L, 450
23 Coal tar epoxy coating

on Z-2T7 sheet piling 34,500 s.f. 0.40 13,800

24 Treated timber piles 5,000 1.f. 2.75 13,750

25 Test piling Lump sum - Jjob 50,000.00 50,000

Subtotal $2,025,38L

15% contingencies 299,816

Total construction cost §2,325,200

7.8% E&D 181,400

Subtotal §2,503,300

6.4% S&A 160,400

Total cost $2,667,000
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TABLE IX-3 (cont'd)

Lands and damages

Unit Total
Item R Quantity Unit price price
Floodwall R/W 4,11 acres  $40,000  $16L,400
Total $16L ,400 -
Improvements None
Severance None
Total land value $164 ,400
Contingencies, 10% 16,500
Real estate hired labor cost (3 tracts) 75
Acquisition cost by others (3 tracts) 525
Total cost $181,500
Relocations
Estimated Unit Estimated
Item Description quantity Unit price amount
1 Florida Ave. wharf
a. Remove concrete ramps
(8" thick) 1,470 s.f. $ 1.00 $ 1,470
b. Replace ramp
Concrete 18 e.y. 30.00 540
Cement 25 bbl. 5.00 125
Reinforcing steel 1,800 1b. 0.15 270
Subtotal $ 2,405
2 Chase Bag Cbmpany
a. Break out 8" concrete
pavement and roadway 6,790 s.f. 1.00 6,790
b. Replace pavement and
roadway .
Concrete 168 c.y. 30.00 5,040
Cement 232 bbl. 5.00 1,160
Reinforcing steel 16,800 1b. 0.15 2,520
Subtotal §15,510
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TABLE IX-3 (cont'd)

Relocations (cont'd)

Estimated Unit Estimated
Item Description quantity = Unit price smount
3 Lone Star Cement Company
a. Remove conc.block
bldg. 625 s.f. $ 3.00 $ 1,875
b. Rebuild conc.block :
bldg. 625 s.f. 15.00 9,375
c. Remove buried concrete
foundation 75 c.y. 50.00 3,750
d. Remove and replace 24"
belt conveyor and
housing 15 1.f. 270.00 L ,050
e. Cut and splice bulkhead
tie rods Lump sum L.S. 27,050.00 27,050
Subtotal $46,100
4 J & L Steel Company ,
a. Remove roof 13,650 s.f. 0.50 6,825
b. Replace roof and new
roofing 14,500 s.f. 1.00 1k,500
¢. Remove exterior wall 500 s.f. i.OO 1,000
d. Replace wall 500 s.f. .00 2,000
' " Subtotal $21,325
5 Galvez Street Wharf
a. Break out 8" thick
concrete ramp 400 s.f. 1.00 400
b. Replace ramp ‘
Concrete 10 c.y. 30.00 300
Cement 1k bbl. 5.00 70
Reinforecing steel 1,000 1bv. 0.15 150
Subtotal $ 920
6 New Orleans Public Belt Railroad
a. Relocate tracks Lump sum L.S. T70,000.00 70,000
b. Additional property 0.06 ac. 50,000.00 3,000
c. Building alterations 1 Job  8,000.00 8,000
Subtotal $81,000
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Relocations (cont'd)

TABLE IX-3 (cont'd)

Estimated Unit Estimated
Item Description quantity Unit price amount
T Interior drainage
rectification work
between floodwall
and Galvez St. wharf
(drain lines, man-
holes, catch basins,
and pumping plant) L.S. 70,000.00 $ 70,000
Subtotal $ 70,000
8 54" sewer force main 1 ea. 5,000.00 5,000
9 48" water main 1 ea. 5,000.00 5,000
10 8" water line 3 ea. 1,000.00 3,000
11 Telephone cable 1 ea, 200.00 200
12 12" water main crossing 1 ea. 1,200.00 1,200
13 12" water main
relocation 700 1.f. 12.00 8,400
14 6" pipe containing
telephone cable 1 ea, 500.00 500
15 16" H.P. gas line 1 ea. 2,000.00 2,000
16 42" concrete sewer
force main
relocation 400 1.f. 70.00 28,000
17 6" water line 2 ea. 900.00 1,800
18 3" pipeline (water
air, diesel) 5 ea. 300.00 1,500
19 2" water line 1 ea. 200.00 200
Subtotal $ 56,800
Subtotal relocations $297,060
15% contingencies bl , 340
Subtotal $341,400
7.8% E&D 26,600
Subtotal $368,000
6.4% sS&A 23,500

Total relocations

$391,500



Par 2

2., Comparison of cost estimates. The estimate of $3,240,000
is an increase of $1,710,000 over the corresponding cost included in
the PB-3 dated July 1966. Inasmuch as the cost for the portion
of the floodwall from the lock to Florida Avenue is not shown as
a separate cost in the project document or the PB-3 dated July
1966, it was necessary to compute this cost by proportioning the
length of the floodwall in question to the total length of the
floodwall along the west side of the IHNC and applying the result-
ing ratio to the total cost shown in the project document and the
PB-3 dated July 1966. Comparisons of the project document, PB-3
and Supplement No. 1 estimates, are shown on table IX-4., The reasons
for the increase are as follows:

a. Levees and floodwalls. The increase of $1,207,800
reflects the added cost for constructing the protective works to
a higher net grade resulting from hydraulic studies utilizing more
severe parameters for the Standard Project Hurricane which were
furnished by the U. S. Weather Bureau subsequent to project
authorization; an increase in average floodwall height above
natural ground of about one foot resulting from releveling in
the area by the U. S. Coast and Geodetic Survey which in 1965
disclosed that ground surfaces in the project area were about
one foot lower than they were considered to be when the cost
estimates appearing in the project document were made; for re-
placing the "sheet piling wall with concrete cap" provided in the
survey report with inverted "T"-type floodwall or "I'"-type flood-
wall, as appropriate; and for increase in price levels.

b. Engineering and design. The increase of $94,200
reflects the added E&D on the increased construction cost.

c. Supervision and administration. The increase of
$83,300 reflects the added S&A on the increased construction
cost.

d. Lands and damages. The decrease of $66,800
reflects a reduction in rights-of-way area for the revised align-
ment as compared with the alignment presented in the project
document.

e. Relocations. The increase of $391,500 is the
total relocations cost for the protective works covered in this
supplement. The project document plan did not recognize the
need for any relocations on the IHNC.
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SECTION X - OPERATION AND MAINTENANCE

General. As specified in the authorizing act, local interests
are to maintain and operate all completed works in accordance with
regulations prescribed by the Secretary of the Army (except the
navigation lock at the Rigolets, for which operation and maintenance
they will provide a cash contribution equal to the capitalized value
of the estimated annual cost of operation and maintenance of the
lock). Maintenance of the levees and floodwalls covered in this
supplement is estimated to cost $1,100 annually. Operation and
meintenance of the 15 gap closures and the four hinged flaps in the
Jones and Laughlin Company building is estimated to cost a total of
$3,820 annually; further, it is estimated that replacement of these
gates and flaps will be necessary at 30-year intervals. The annual
charge for these replacements is $3,830. The total estimated annual
cost to local interests for operation and maintenance and replacement
of the features covered in this supplement is, accordingly, $8,750.



SECTION XI - RECOMMENDATIONS

Recommendations. The plan of protection presented herein for
the protective works on the west bank of the IHNC between Florida
Avenue and the IHNC lock, except for the reach in the vicinity of
the Lone Star Cement Company rock storage bin, which is to be covered
in a subsequent supplement, consists basically of I-type and inverted
T-type floodwall. Eleven overhead roller gates and three swing gates
are provided at vehicular and railroad crossings to preserve access
during nonhurricane periods and permit rapid closure when hurricanes
impend. In the Jones and Laughlin Steel Company warehouse, the
concrete floodwall will be topped by a hinged flap gate, which, in
its lowered position, will permit normal loading operations. The
plan is considered to be the optimum one for accomplishing the proj-
ect purposes, and is, accordingly, recommended for approval.
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U. S. ARMY ENGINEER DISTRICT, NEW ORLEANS

CORPS OF ENGINEERS
FOOT OF PRYTANIA STREET
ADDRESS REPLY 7o NEW ORLEANS. LOUISIANA

DISTRICT ENGINEER

U. S. ARMY ENGINEER DISTRICT, NEW ORLEANS
P. O. BOX 60267

‘ ‘ORLEANS, LA. 70160

REFER YO FILE

LMNED-PP 7 October 1965

SUBJECT: Outline of Proposed Planning Procedures for Proposed "Lake
Pontchartrain, La. and Vicinity," Project

TO: Division Engineer
U. S. Army Engineer Division
Lower Mississippi Valley
ATTH: LMVED-TD

1. Reference is made to the following:

a. LMNED letter "Review of Possible Engineering and Design
Overload" dated 17 August 1965, and 1lst Indorsement thereto.

b. Record of telecon between Messrs. Dement, LMVD, and Chatry,
NOD, dated 15 September 1965, relative to subject project.

c. DIVR 1110-2-9.

2. The occurrence of hurricane "Betsy' has exerted a distinct
influence on the course that should be followed in initiating planning of
the subject project. TFirst, it has introduced a requirement for increased
tidal hydraulics coverage in the design process; second, it has generated
substantial pressure for so arranging the planning that construction may be
initiated at the earliest practicable date; and finally, it has preempted,
for other purposes, the services of District engineering personnel required
for participation in the overall planning effort.

3. We propose to respond to the peculiar requirements imposed by
the above-described conditions by utilizing the following planning pro-
cedure. In the descriptions, please refer to inclosed map (incl 1):

a. A design memorandum (No. 1) on tidal hydraulics will be
prepared in-house with maximum use of overtime when effective. Based on
the project being funded on or before 15 October 1965, this memorandum
would be forwarded for approval in January 1966. This submission date
presupposes that studies now being made by the U. S. Weather Bureau will not
result in a change in any of the parameters of the design hurricane. The
scheduling of other design memoranda also is influenced by this
presupposition.



LMNED-PP 7 October 1965
SUBJECT: Outline of Proposed Planning Procedures for Proposed "Lake
Pontchartrain, La. and Vicinity," Project

b. Preparation of a general design memorandum (No. 2) on the
barrier complex; i.e., the system of levees and structures required to
exclude storm tides from Lake Pontchartrain, will be initiated con-
currently with the memorandum on tidal hydraulics. Preparation of this
memorandum would be by an A-E contractor with a local office. This memoran-
dum will involve extensive coordination with various local entities, and for
this reason is not considered suitable for accomplishment by another Corps
office. Work would continue into fiscal year 1967 with submission date
esgimated to be March 1967, assuming initial funds are available by 15 October
1965.

¢. Preparation of a general design memorandum (No. 3) on the
Chalmette area also will be initiated concurrently with the memorandum on
tidal hydraulies, utilizing an A-E contractor with a local office. For the
reason cited in subparagraph b. above, this memorandum is not considered
suitable for accomplishment by another Corps office. Work would continue
into fiscal year 1967 and the memorandum would be submitted in November
1966, assuming initial funds are available by 15 October 1965.

d. In order to permit the earliest practicable start of con-
struction, a single memorandum (No. 2A) supplementary to both the above
GDM's, covering all levees along the Inner Harbor Navigation Canal, will
be prepared in-house and submitted in advance of the GDM's. The existing
Inner Harbor Navigation Canal levees proved to be very vulnerable during
"Betsy." Further, the existing levee system, which will, in effect, pro-
vide the base for the project improvements, is under the exclusive control
of the Orleans Levee Board, which agency is most anxious to cooperate. In
addition, the entire project levee along the west bank of the canal, and
that part of the project levee on the east bank of the canal which is
north of the Gulf Intracoastal Waterway, will be integral parts of the
barrier system, which system will produce more widespread benefits than
any other project feature. Assuming that funds are available by 15 October
1965 and maximum use of overtime when effective, the advance supplement
would be submitted in May 1966. With normal review time and allowing
eight months, after submission of the advance supplement, for preparation
of plans and specifications, review, advertisement, etc., construction could
be initiated by January 1967.

e. A combination general and detailed design memorandum (No. 3
of the Mississippi River-Gulf Outlet series) for the Seabrook Lock will be
prepared by another Corps office or by A-E contractor,using Mississippi
River-Gulf Outlet funds. Assuming that funds are available by 15 October
1965, this memorandum would be submitted in July 1966.



LMNED-PP 7 October 1965
SUBJECT: Outline of Proposed Planning Procedures for Proposed '"Lake
Pontchartrain, La. and Vieinity," Project

k, CPM schedules and estimated planning and construction costs
(including E&D and S&A) for the features described above are shown on
inclosure 3. The funds required for fiscal year 1966, assuming A-FE
accomplishment of the barrier and Chalmette general design memoranda,
exclusive of the $180,000 of Mississippi River-Gulf Outlet funds required
for Seabrook Lock (preparation by A-E), are indicated to be in excess of
$450,000 which is the amount expected to be made available. A request for
additional funds will, however, be deferred until negotiations with A-E
contractors are complete and a more positive requirement for additional
funds exists.

5. Reference a. (1st Indorsement) indicated that our request for
engineering assistance should be deferred until receipt of definite
information that initial funds will be made available. We consider that
receipt of initial funds in the amount of $450,000 for the subject project
is, for all practical purposes, now assured. Accordingly, it is requested
that we be authorized to proceed with arrangements to have the design
memoranda for the barrier and the Chalmette area prepared by an A-E con-
tractor. It is further requested that you arrange for preparation of the
design memorandum on Seabrook Lock by another Corps office, or that we be
authorized to arrange for its preparation by an A-E contractor.

6. Twelve copies of plates 3 and 9 from the survey report on the
project are furnished herewith for use in briefing other Corps offices on
the Seabrook Lock. Additional copies will be made available on request.

T. Approval of the procedure outlined in paragraphs 3-5 is

requested. TFurther information on planning subsequent to that described
will be the subject of future correspondence.

Hharoon. ) Donriom

L Inci a THOMAS J. BOWEN
1. Map H-2-22077, plate 3 Colonel, CE"
(12 cys) Distiict Engineer
2. Map H-2-22077, plate 9
(12 cys)

3. CPM - 1 sheet (12 cys)
L. CPM - 8 sheets (trip)



LMVED-TD (7 Oct 65) lst Ind
SUBJECT: Outline of Proposed Planning Procedures for Proposed '"Lake
Pontchartrain, La. and Vicinity," Project

DA, Lower Miss, Valley Div, CE, Vicksburg, Miss. 3918l 9 Dec 65
TO: District Engineer, New Orleans District, ATTN: LMNED-PP

1. Returned for terminal filing.

2. Action on basic letter was correlated with that taken on
your letter, LMVED-PP, 5 November 1965, subject: Revised Outline
of Planning Procedures for "Lake Pontchartrain, La. and Vicinity,"

Project, by LMVED-TD lst indorsement dated 8 December 1965,

FOR THE DIVISION ENGINEER:

4 Incl
wd 1 cy ea Chief, Engineering Division



DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS

P. O. BOX 60267
NEW ORLEANS, LOUISIANA 70160

IN REPLY REFER TO

LMNED-PP 5 November 1965

SUBJECT: Revised Outline of Planning Procedures for '"Lake Pontchartrain,
La. and Vicinity," Project

TO: Division Engineer
Lower Mississippi Valley Division
ATTN: LMVED

1. Reference is made to letter LMNED-PP dated 7 October 1965
subject "Outline of Planning Procedures for Proposed 'Lake Pontchartrain,
La. and Vicinity,' Project."

2. Continuing consideration of the subject planning procedures
reveals that certain revisions in the procedures outlined in the referenced
letter are desirable. A discussion of proposed procedural changes
follows in subsequent paragraphs.

3. It is understood that your office is opposed to the combined
general and detail memorandum on Seabrook Lock. Accordingly, both an
abbreviated general design memorandum establishing the general fesgtures of
the lock and its precise location and a detail design memorandum will be
prepared. Preliminary discussions have already been held with the Buffalo
District and WES, and it has been determined that both memoranda will be
prepared by Buffalo with assistance from WES on soils, foundations, and
geology. Buffalo and WES have agreed to furnish estimates of time and —
cost for preparation of the two memoranda in the near future. We shall
schedule the memoranda after receipt of the above data.

, In order to reduce the time required to begin construction of
elements covered in the general design memorandum for the barrier (see
par. 3.b. of referenced letter), we now propose to prepare a general design
memorandum for the entire Lake Pontchartrain barrier plan, with full design
memorandum scope coverage limited to the two barrier structure complexes
and a section of the Citrus back levee extending from the Inner Harbor
Navigation Canal to near Michoud. The remainder of the plan would be given
only brief coverage using survey report data with cost estimates and benefits
updated. Segments of the plan given brief coverage in the general design
memorandum will be developed further in a series of supplements.



LMNED-PP 5 November 1965
SUBJECT: Revised Outline of Planning Procedures for "Lake Pontchartrain,
La. and Vicinity," Project

5. Preparation of the above-mentioned general design memorandum and
plans and specifications for the section of levee detailed therein would be
by A-E contractor. A schedule for the work and government estimate of cost
(incl 1 & 2) are inclosed.

6. We plan to leave unchanged our prior proposals on design memoran-
da coverage for the tidal hydraulics, Inner Harbor Navigation Canal levee,
and the Chalmette area. The schedules previously furnished for these
memoranda are ohsolete as to date and will be resubmitted.

T. A government cost estimate for the general design memorandum for
the Chalmette area, which is also to be prepared by the A-E contractor,
will be forwarded at an early date.

8. A list of proposed design memoranda covering the entire project
is inclosed (incl 3).

9. Approval of the revised procedure discussed in paragraphs 3-7 is
requested.

10. Approval of the government estimate of cost for the A-E contract
for the general design memorandum on the Lake Pontchartrain barrier plan
and authority to proceed with contract negotiations are requested.

/]
13 ’A‘*‘"\\\\\
3 Incl (dupe) THOMAS J. BOWEN
1. Schedule Colonel, CE
2. Gov't est. District Engineer

3. List of DM's



LMVED-TD (NOD 5 Nov 65) 1st Ind
SUBJECT: Revised Outline of Planning Procedures for "Lake Pontchartrain,
La. and Vicinity," Project

DA, Lower Miss, Valley Div, CE, Vicksburg, Miss. 39181 8 Dec 65
TO: District Engineer, New Orleans District, ATTN: LMNED-PP

1. In addition to letter, LMNED-PP, NOD, 7 Oct 65, cited in par 1
of basic communication, the following correspondence is pertinent to the
contents of this indorsement:

a. Letter, LMNED-PP, NOD, 19 Oct 65, subject: Lake Pontchartrain,
Louisiana and Viecinity, Dual-Purpose Control Structure at Seabrook
(Seabrook Lock), and 1st Ind, LMVED-PH/LMVED-TD, LMVD, 17 Nov 65, thereon.

b. Letter, ENGCW~EY, OCE, 12 Nov 65, subject: Engineering
Assistance for the New Orleans District, and 1lst Ind, LMVED-PH, LMVD,
23 Nov 65, to NOD.

¢. Letter, LMVED-TV, LMVD, 24 Nov 65, to OCE, subject: Request
for Engineering Assistance for the New Orleans District, lst Ind, ENGCW-EZ,
OCE, 29 Nov 65, thereon, and 24 Ind, LMVED-T, LMVD, 3 Dec 65,

2. This indorsement is in response to both basic communication and
your letter of 7 Oct 65 referred to in par 1 hereof. Your proposed
planning on this project provides for use of Architect-Engineer services
for preparation of general design memoranda on the Barrier Complex and
on the Chalmette Area, for the use of the Buffalo District for
preparation of both the GDM and FDM on Seabrook Lock and for the
in-house preparation of design memoranda on tidal hydraulics and
the Inner Harbor Navigation Canal levees. Reference 1lb above authorized ———
the use of A-E services subject to the conditions stated in par 2
thereof. Transfer of the planning work on Seabrook Lock to the Buffalo
District was authorized by lst Ind, ENGCW-EZ, OCE, 29 Nov 65 (see
reference lc above, copy inclosed).

3. Revised planning procedure discussed in par 3 through 7 of basic
letter is approved subject to the comments in par 5 below. Government
estimate of cost for A-E contract (Incl 2) is approved. You are authorized
to proceed with contract negotiations which should be conducted in
accordance with par 2 of reference 1lb above,

4, In reference la above, you were authorized to design Seabrook
Lock on a controlling elevation of 7.2 ft msl., Recent review of the
authorization contained in the Flood Control Act of 1965 has raised the
question as to whether this modification in the controlling elevation
is within the discretionary powers of the Chief of Engineers. In view
of this uncertainty, it is desired that you proceed with definite project
studies to a stage where a firm controlling elevation can be established



LMVED-TD (NOD 5 Nov 65) 1st Ind 8 Dec 65
SUBJECT: Revised Outline of Planning Procedures for '"Lake Pontchartrain,
La, and Vicinity," Project

for the lock. Upon either confirmation of elevation 7.2 ft msl or the
establishment of a new controlling elevation, it is further desired
that a letter report be prepared covering this modification in the
project. The letter report will be forwarded to the Chief of Engineers
for approval pursuant to par 10, EM 1110-2-1150.

5. The following comments are furnished for consideration in
firming up your planning schedules:

a. Your understanding in par 3 of basic letter that we are
opposed to a combined GDM and FDM on Seabrook Lock is correct. Confirming
par 3 of 1lst Ind, LMVED-PH/LMVED-TD, LMVD, 17 Nov 65 (reference la above),
separate general design and feature design memoranda are desired.

b. The schedule for preparation of GDM No. 2 provides very
little slack time. Following the notice to proceed, the schedule
requires a number of various field and design operations to proceed
concurrently. This apparently will require a fair size staff of
experienced engineers available to proceed with the work shortly after
the notice to proceed is given. It may be difficult to find an A-E
with this capability on short notice. The time scheduled may not make
sufficient allowance for the various contingencies.

c. Normally, it is desirable to firm up the general requirements
and types of structures to be built in the GDM. If the time scheduled
does not permit a study of alternate types of structures, then the
structures in the GDM could be based on previous structures of similar
nature developed only in sufficient detail to serve as a basis for cost
estimating. In this case the study of types of structures would either
be covered in the FDM or in a letter report submitted for review prior
to starting the FDM.

d. The furnishing of satisfactory assurances by local interests
is prerequisite to construction. In view of the large non~-Federal costs
involved (a contribution of $19,021,000 for the Lake Pontchartrain Area



LMVED-TD (NOD 5 Nov 65) 1st Ind 8 Dec 65
SUBJECT: Revised Outline of Planning Procedures for "Lake Pontchartrain,
La. and Vicinity," Project

and $3,644,000 for the Chalmette Area, plus the costs of rights-of-way
and relocations), it may be a distinct advantage in working out your
planning schedule to ascertain from responsible local interests their
attitude toward the project and their ability to provide the necessary
cooperation. This action, if successful, may dictate changes in your
schedule which would permit planning to progress in parallel with the
activities of non-Federal interests. Under the present authorization,
which includes the recommendation of the Secretary of the Army that the
cost of Seabrook Lock be shared equally between hurricane protection and
navigation, assurances from local interests must be obtained for the
Lake Pontchartrain Area before construction of Seabrook Lock can be
initiated.

FOR THE DIVISION ENGINEER:

/yvﬁféfgxé;hﬁ*“
“ ~ A. J. DAVIS
¢’ Chief, Engineering Division

4 Inecl
wd 1 cy ea incl 1-3
Added 1 incl
4. Ltr, LMVD, 2u4 Nov 65,
w/lst & 2d Ind



DEPARTMENT OF THE ARMY

NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 60267
NEW ORLEANB, LOUIBIANA 70160

IN REPLY REIFER YO

LMNED-PP 8 November 1966

SUBJECT: Lake Pontchartrain, La. and Vicinity - Revised Approach to
Advance Supplement on Inner Harbor Navigation Canal Levees

TO: Acting Division Engineer, Lower Mississippi Valley
ATTN: LMVED-TD

1. The advance supplement on the Inner Harbor Navigation Canal
(IHNC) levees is presently scheduled for submission on 31 December
1966. As you know, this supplement is being prepared as a means of
accelerating construction in an area proven to be critical by the
passage of hurricane "Betsy" in September 1965. Preparation of the
supplement has proceeded on the basis of having it cover all of the IHNC
levees except those on the east bank between the IHNC lock and Florida
Avenue, which segment is included in the GDM for the Chalmette area
plan submitted to you under date of 1 November 1966 (see incl). As
planning has progressed, it has become apparent that certain alignment
and design problems would not permit coverage of some areas in sufficient
detail for preparation of plans and specifications to follow directly
from the advance supplement, and that additional design reports of a
detailed nature would be required. Coverage in the advance supplement
for such areas (which include the siphon crossings at Florida Avenue, all
work on the west bank between the IHNC lock and Florida Avenue, and
work on both banks in the vicinity of Interstate Highway 10 and U. S.
Highway 90) was, accordingly, to have been limited to survey report
scope, with detail design memoranda to follow as required.

2. On 24 October 1966, Mr. Armand Willoz, Chief Engineer of the
Orleans Levee District, local cooperators for the project, expressed
grave concern over the fact that current schedules would not result in
Federal construction on the west bank of the Canal between the IHNC lock
and Florida Avenue prior to the next hurriceane season. Mr. Willoz
explained that construction by the Orleans levee District since "Betsy"
has resulted in a significant increase in the degree of protection in
all other areas which proved to be critical in "Betsy," and pointed out
the technical factors which render impracticable an interim approach to
providing protection such as has been applied in other areas. He also
described the difficulties experienced and the disruption involved in
providing emergency protection in the area by makeshift means during the
hurricane season Jjust past.




LMNED-PP 8 November 1966
SUBJECT: Lake Pontchartrain, La. and Vicinity - Revised Approach to
Advance Supplement on Inner Harbor Navigation Canal Levees

3. We pointed out to Mr. Willoz that, if our planning were
revised to emphasize work in the subject area and all preconstruction
planning completed in time to permit start of construction prior to
next hurricane season, the fiscal outlook was such that construction
funds in the amount required might not be available. Mr. Willoz
indicated that the Levee District would be happy to undertake the con-
struction with their own funds (subject to credit as in the case of the
interim work already done by them), provided we gave them authority to
do so. He further offered to have the necessary engineering done by
architect-engineers if such action would expedite the production of
approved plans.

b, In view of the above, we propose to modify our present
planning schedules as follows:

a. The advance supplement will be modified so as to cover
only that portion of the Canal between IHNC lock and Florida Avenue on
the west bank. Coverage will be in sufficient detail to permit preparation
of plans and specifications directly from the advance supplement.

b. Available in-house capability in the structural design
area will be concentrated on preparation of the modified advance supple-
ment. We expect that, under these conditions, the advance supplement
can be submitted on or before 15 February 1967. Assuming normal review
time, an approved set of plans and specifications for the work could be
available by 15 June 1967.

c. Two additional supplements to the GDM for the barrier plan
will be prepared for other segments of the IHNC levees. One would cover
the Florida Avenue siphon crossings, and the other the remainder of the
work on the Canal.

d. The emphasis placed on completing the advance supplement
will result in slippage of the present schedule for the GDM for the
barrier plan. However, this memorandum will cover in detail only the
levee on the north bank of the Mississippi River-Gulf Outlet between
the IHNC and Michoud. This levee has been raised to elevation 13 feet
m.s.l. by the Levee District and currently affords a very high degree
of protection. We plan to submit, at an early date, and prior to com-
pletion of the barrier plan GDM, a letter report on evaluation of
alternate barrier locations, approval of which will permit site selection
studies for the barrier structures to proceed without delay. Thus,
progress on planning for these structures, which are crucial to the
project, will not be delayed by slippage of the barrier plan GDM. We
expect that this GDM, presently scheduled for submission on 31 January
1967, can be submitted on or before 1 September 1967. In view of the
above, it is considered that this delay can be tolerated.

2



LMNED~PP 8 November 1966
SUBJECT: Lake Pontchartrain, La. and Vicinity - Revised Approach to
Advance Supplement on Inner Harbor Navigation Canal Levees

5. Based on the foregoing, it is recommended that the advance
supplement for the Inner Harbor Navigation Canal levees presently
scheduled for submission on 31 December 1966 cover only the work between
the IHNC lock and Florida Avenue on the west bank of the Canal, and
that revised submission dates of 15 February 1967 and 1 September 1967,
respectively, for this supplement and the GDM for the barrier plan, be

approved.
1 Incl THOMAS J. BOWEN
Mosaic fwad sep Colonel, CE

District Engineer

B



LMVED-TD (NOD 8 Nov 66) 1st Ind
SUBJECT: Lake Pontchartrain, La. and Vicinity - Revised Approach to
Advance Supplement on Inner Harbor Navigation Canal Levees

DA, Lower Miss. Valley Div, CE, Vicksburg, Miss. 39180 18 Nov 66
TO: District Engineer, New Orleans District, ATTN: LMNED
1. Recommendation in para 5 of basic communication is approved.

2. Confirming telephone conversation between Messrs. A. J. Davis
and George Hudson 17 Nov 66, tentative agreement has been reached with
Chief, Engineering Division, OCE, for concurrent review of the design
memorandum followed by a field conference about 10 days after receipt
of DM in OCE. When preparation of the DM has progressed to a stage
where a firm submission date can be established advise us promptly in
order that arrangements may be made with OCE for the field conference.

3. In order to advance work on this project in an expeditious
manner, it is desired that the design memorandum, when approved by OCE,
be furnished the Orleans Levee District for preparation of contract
drawings and specifications and for construction. Contract drawings and
specifications prepared by the Orleans Levee District will be reviewed
by NOD and submitted to LMVD for review and approval prior to advertising
for bids.

4, In view of the reduction in work allowance for FY 67 from
$1,600,000 to $850,000, the above procedure will encourage the use of
local funds for the work between the IHNC lock and Florida Avenue and
permit use of available Federal funds at other locations, thereby
further advancing the project.

5. We suggest that all references to '"supplement" be changed to
"part" in identifying portions of GDM No. 2 for the Barrier Plan as was
done with Design Memorandum No. 1, Tidal Hydraulics. All future design
memoranda or parts thereof should contain a flyleaf map similar to those
prepared as project maps for the purpose of showing the entire project
and the relation of the work covered by a specific DM to the overall
project. Once the map is prepared, it can be used in all DM's by
delineating thereon the work covered by the DM being submitted.

FOR THE ACTING DIVISION ENGINEER:
(PP

A. A, DAVIS

Chief, Engineering Division

wd all incl
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LMNED-DD 30 December 1966

SUBJECT: Lake Pontchartrain, La. and Vicinity - Inner Harbor
Navigation Canal (IHNC) - Floodwall Conference

TO: Division Engineer, Lower Mississippi Valley
ATTN: LMVED-G & LMVED-T

1. Forwarded herewith for transmittal to OCE are Minutes of
Floodwall Conference which was held in the New Orleans District
on 13-1Lk December 1966. The floodwall on the west side of the
JHNC from Florida Avenue to the IHNC Lock and the interim flood-
wall from Lake Pontchartrain to U. S. Highway 90 were discussed
at this conference.

2. Inclosures 1 thru 3 to the Minutes of the Conference were
forwarded to IMVD by letter IMNED-DD dated 23 December 1966,
subject, "Lake Pontchartrain, La. and Vicinity, IHNC-Florida Avenue
to IHNC Lock." Inclosure 4 to the Minutes of the Conference was
forwarded to OCE by letter LMNED-PP dated 15 December 1966,
subject, "Lake Pontchartrain, La. and Vicinity - Interim Floodwall
Construction on the IHNC."

1 Incl (trip) GEORGE H. HUDSON
as Acting District Engineer
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LMVED-TD (NOD 30 Dec 66) 1st Ind
SUBJECT: Lsake Pontchartrain, La. and Vicinity - Inner Harbor Navigation
Canal (IHNC) - Floodwall Conference

DA, Lower Miss. Valley Div, CE, Vicksburg, Miss. 39180 18 January 1967
TO: Chief of Engineers, ATTN: ENGCW-ES/ENGCW-ED

1. Minutes of conference in New Orleans District, 13-14 December,
and forwarded for your review and approval. Approval is recommended,
subject to the following comment.

2. Reference is made to para 4b. In regard to the second sentence
of the second subparagraph, it was suggested that pile tests be performed
at representative sites to determine the required pile lengths for T-type
floodwalls.

FOR THE DIVISION ENGINEER:

1 Incl (dupe) A. J. DAVIS
wd 1l cy Chief, Engineering Division



LAKE PONTCHARTRAIN, LA. & VICINITY
RESUME OF MEETING
13-14 [ECEMBER 1966

NEW ORLEANS DISTRICT, COBPS OF ENGINEERS

SUBJECT: Hurricane Flood Protection Along the Inner Harbdor
Navigation Canal (IHNC)

1. Present. The foliowing conferees atiended:

Mr. R. A. Barron OCE Soils Branch

Mr. H. W, Goodhue OCE Structursl Branch

Mr. W. B, Best IMYD Chief, Design Branch

Mr. R, I, Ksufman IMVD Chief, Geology, Soils &
Materials Branch

Mr, H. A. Huescann ROD Chief, Foundation &
Materials Branch

Mr. K. J. Cannon §OD Foundation & Materials
Branch

Mr. P, M. Chatry oD Projects Planning Branch

Mr. Rixby Hexdy NCD Projects Planning Branch

Mr. R. J. Franklin NOD Chief, Design Branch

Mr. B, Ussing HOD Design Branch

Mr. J, §. Henderson ROD Design Branch

2. Purpose of Conference. The purpose of the conference was to
review procedures for preparation of a part of GIM No. 2, Barrier Plan
covering the floodwall on the west side of the IHNC from Florida Avenue
to the IHNC Lock. Also discussed were LMVD comments of the design
analysis and plans and specifications for interim floodwall coastruction
on the west and east sides of the IHNC from Lake Pontchartrain to the
Chef Menteur Highway (U. S. Hwy. 90). In lst Indorsement to NOD letter
21 Oct 66, subject "Lake Pontchartrain, La. and Vieinity - Interim
Floodwvall Construction on the Inner Harbor Nevigation Canal,” IMVD
requested that material covering the interim floodwall construction be
furnished to OCE conferees and carried back to Washington with them for
review and approval. After reviewing IMVD comments the material was
forwarded to OCE as an inclosure to NOD letter dated 15 Dec 66.

3. Narrative. Mr. FPranklin opened the meeiing by indicating the
need for expediting hurricane protection along the IHNC. bMr. Henderson
displayed an aerial mogaic of the entire IHNC, pointing out the following:

a. The sections where the Orleans Levee District (OLD) has
constructed interim hurricane protection.

(1) Steel sheet pile floodwall from Florida Avemue to the
IBRC Lock on the east side of the IHNC,



(2) Steel sheet pile floodwall fror the LA&NRR bridge to
within 1,000 feet of Florida Avenue,

(3) 1,500 feet of levee parallel to and 1,000 feet north
of Florida Avenue.

(4) 1,000 feet of steel sheet pile paralleling the IHNC
to Florida Avenue.

(Sg Rawping France Road in 2 locations. (Construction to
begin 21 Dec 66).

b. The sections where NOD proposes to construct interim protec-
tion floodwalls. (Same interim floodwall construction referred to in

par. 2).

(1) sSteel sheet pile floodwall from Lake Pontchertraln to
U, 5. Hwy. 90 on vest side of THNC.

(2) Steel sheet pile floodwall from Lake Pontchartrain to
Dwyer Road on east side of IHKC.

¢, The gections where the OLD has requested flood protection be
constructed prior to the 1967 hurricane season sufficient to resist a hurrie
cane of Betsy's intensity.

{1) From U. 5. Hwy. 90 to the Mississippi River-Gulf Outlet
(MR-GO) and from the MR-GO to the IHNC Lock on the east side of the IHNC.

(2) Froe U. S. Hwy. 90 to the IHNC Lock on the west side of
the IHKRC.

It was brought out that except for the section fros Florida Avenue to
the IHWC Lock on the vest side, the OLD will complete all of the interin
protection that will be practical to build before the 1967 hurricane
season. The OLD has also indicated that it has sufficient funds to
construct the remaining section. Mr. Chatry discussed the overall IHNC
hurricane protection plan inecluding commitments made to local interests
regarding interir protection,

An serlal mosaic of the Florida Avemue crossing was displayed next.
The alternate plans for crossing the drainage cansl or siphon (which run
parallel to Florida Averue) were discussed briefly. BHext an aerial wosaic
of the gection from Florida Avenue to the IHNC Lock on the west side of
the IHNC was viewed. The floodwall alignment wae pointed out including the
location of road and railway gaps.

L. IMNC - Weat Side - Floride Avenue to IHNC Lock. Discussion of
the alignment and type of floodwall as shown on drawings, File No. H-4-24062,
engued as follows:




a. Beginning at Florids Avenue, the protection +i1l consist of
an I-wall in a levee from Station 34+95 to Etation Lik+0% and will include
e 20=-foot road gap.

b. & besring pile supported inverted T-Lype floodwall will be
constructed pelween Statlion L4+00 and Statlon 49+66 end will include a
20-foot rosd gap and a 17-foot railrosd gap. BOD will recoruiend the use
of prestressed concrete piling in lieu of creosoted tisber plling because
the suppliers of the tinber piling have indicated that they cannot
furnish the piles in tixe bto complete the floodwall before the 1907
nurricsne season. Mr. Best concurred. Mr. Willoz, Chief Engineer of OLD,
hag stated that his district will purchase piles approved by the Corps
of Engineers in advance of letting s construction coutract. This appears
to be the only way that a floodwall can e construcied in thie sectioun
prior to the next hurricane season.

Testing of vearing piles was discuzsed next. Mr. Kaufuan suggested
that piles ve tested in areas where the soil strenglh or gtreta vary.
Mr. Huesmann stated that piles will be tested in compression and tension
at three {3) sites. Three (3) piles of different lengths will be tested
at each site. It was decided to contaet OLD regarding its capability to
tesl the piles in accordance with NOD specifications.

The factore of safety to be applied to the values obteined from the
test piles were recommended by Mr. Ksufmen, as follows:

Compregaion F.S. =  1.75
Teunsion F.5. = 2.0

Messrs. Goodhue and Best stated that the allowalle stresses ligted
in the Engineering Mamuals for Hydraulic Structures should be used and
no increase allowed for short term loading or wind forces.

¢. Frox Station 49+66 to Station 56+31, an I-type wzll will be
built including two 20wfoot road gaps snd a 20-foot combined road and
rallroad gap. Mr. Ksufman recommended that the wall be checked for earth
load and surcharge on the land side from Station 49+66 to Station 51+0Q.
The last 364 feet of this section parsllels a concrete sheet pile bulkhead
at the Lome Star Cement Plant. Tie rods, 10-foot on centers, anchor the
tulikhead to 2 Geadsan approximately 200 feet from the vulkhead. The tie
rods will have to be cut %o drive the sheet pile section of the I-wall.
Mr. Goodbue indicated that a temporary tie back should be installed to
hold the tulihead before each tie rod is cut.

4. From Station 564+31 to Station 5T+49, HOD recommended that
a grout curtain ve installed around the canal edge of the rock storage
bin belonging o Lone Star Cement; the bin and the grout curiain would
then form a floodwall. Messrs. Barron, Kaufman, Goodhue, and Best
objected to this plan stating that since the storage bin walls were
supported vy vertical piles, no lateral resistance could be obtained if

3



the rock were resmoved from ingide of the bin.

e. Fron Station 57+49 to Station 59422, an IL-type wall will oe
constructed including a 15-foot access gap. A 36-foot section of this
wall passes between a chimney footing and the concrete Lulkhead deadman
at the Lone Star Cement Plant. MA-Z22 steel sheet piling will be used
becsusge of the limited clesrance between the footing and the deadman.

f. From Station 59+22 to Station 65+20, an I-type wall with
four 2-foot by 65-foot long steel flep gates and one 5Y-foot by 78-foot long
steel flap gate will be installed in the Jonees & Laughlin Steel Plant,
including & 17~foot railroad gap. The getes will be hinged at the top of
the wall and will be rsised and lowered with revolving "jib” cranes
fastened to building columns.

Sirce the height of the I-wall in this gectlon is approxirately
10 feet above ground surface, the wall will deflect 2 inches or more when
the maxizur flood water stage iz reached. Mr. Goodhue suggasted that
cicker piles be used to reduece the deflection of the wall. Messrs. Goodhue
and Best recoumended that a seal sirip be located at the junction of I-wall:-. o
gate post or T-wall to sllow for differential sovement.

HOD will recormend thet the roof of the Jones & Laughlin Steel Plant
be recoved in preference to splicing the sheet piling. This was agreed
to by all conferees. '

g. Prom Stations 65+20 to 59468 and 71+48 to BE+k0, s T-type
wall (similar to subpar. "b" above) will be constructed including &
30-foot road gap. 7This section will parallel the Galve:z Sireet Wharf
and will be located along a line now occupied by a railroad track.

h. Prom Btation 69+68 to Station T1+h8, KOD planned to use
presiregsed concrete cylinder piles in place of steel zheet pile for ihe
lower section of an I-wall for the following reasons:

(1) The height of the wall would exceed 10 feet preventing
the use of & conventionsl I-wall.

(2) The batter piles of a Tewall would be driven under an ex-
isting building.

Messrs. Barron, Kaufman, Goodhue, and Best expressed doubts as to ihe
structural integrity of this type of wall, stated that difficult driving
proviems would be encountered, and objected to the higher cost of the wall.
Mr. Goodhue stated that this type of wall might not be capable of raasisting
lateral losds due to the very poor soil conditions. Mr, Best recommended
that another type of wall be constructed. Mr. Kaufman suggested that a
T-type wall be consiructed and that damege to the adjacent building which
oecurg during construction of the wall be repsired.



i. From Statlon 88+40 to Station 89+35, a 17-foot rallroad gap
and a 20-foot road gap will be constructed.

J. From Station 89+35 to Station 90+65, NOD plansed to
construct a prestressed concrete cylinder pile supported I-wall along the
south edge of the Galvez Street Wharf. Because of the objection
(indicated in subpar. "h" above) to the use of this type of wall, a
T-type floodwall will be investigeted. The wall will be located far
enough from the wharf to allow the reguired batter piles to be driven.

k. From Station 90+65 to Station 101+50, a T-type wall will be
constructed similar to "b" above, including a 17-foot railroad gap and a
20-foot road gap.

1. From Station 101+50 to Station 105+66, a prestressed concrete
cylinder pile supporied I-wall was recommended, similar to the wall in
subpar. "h" sbove. BSince OCE and LMVD conferees disapproved of the type
of wall, HOD will redesign the flcodwall along the U. 8. Coast Guard
Station. The design will include the cost of relocating adjacent railroad
tracks and removing, or modifying, the Coast Guard machine shop so that
a T-wall can ve congtructed. Also an alignment west of the existing raile
road tracks previocusly investigated will be reviewed.

m. From Station 105+06 to Station 106+90, a T-type wall will be
constructed including a 20-foot roadway gate.

n. From Stetion 106+90 to Station 108+15, an I-type wall tieing
into the levee sdjacent to the IRNC Lock will be built.

o. The type of gates which MOD proposes to include in the GIM
were discussed next. An overhead roller-type gate similar to the gates
designed by the Louisville District for the Jeffersonville, Indiana,
flocodwall will be used where storege of the gute adjesent to the wall is
permissible. Swing gates will be used where storage space is not avail-
able. Details of the gates proposed are shown on the last 2 drawings.

Mr. Goodhue recommended thai provisions be made to edjust the swing
gates should objectionsble deflection or settlexent ocvur. He and
Mr. Best indicated that spread footings should be constructed across the
base of the gates to preveant differential settlement.

P. Mr. Ussing suggested that ladder rungs be installed in case
anyone should get trapped in the unprotected ares after the gates are
closed,



q. Mr. Henderson indicated that provisions would be nade to
install cathodic protection of the sheet pile cut-off under T-walls if
tests indicate corrosion will take place. Cathodic protection will not
be installed when the wall is constructed nor will the sheet piling
be coated. A continuous reinforcing bar will be welded to the top of
the sheet plling of Y-walls so that cathodic protection can oe added if
required.

. IHNC-W:st Side - Lake Pontchartrain to U. 8. Hwy. 90 - IHNC -
Engt Side - Lake Pontchartrain to Dwyer Road.

o . —

IMVD commerte on lnclosures furnished with letter, IMNED-FP, KOD,
21 October 1966, subject: "Lake Pontchartrain, La. and Vicinity - Interiz
Floodwall Construction on the Inuer Harbor Navigation Canal” vere dis-
cusged. It was decided 1o send changes of design snalysis and revised
plans and specifications to IMVD after OCE reviews design and IMVD cocments.

6. Field Trip. Visiting conferees and mesbers of the District Office
spent the morning of Wednesday, 13 December 1966, on a Iield inspection
of the section along the west side of the IHRC from Florida Avemue to the
IHNC Lock.

b Incl {previously furnished)

1. IHNC - Florids Avenue to IHNC Lock ~ Aerial Mosaic,
Pile No. 9-17 (shest 4)

2. JHEC - West Side - Plorids Avenue to IHNC Lock,
Pile No., H-U-2U4062 (14 sheets)

3. IHNC - West Side - Florida Averus to IHKC Lock,
Tabulation listing type of wall from station to station

4, IHMC - Interiz Floodwall Construction - IMVED-TD lst ind
dtd 25 Hov 66 to IMMED.PP ltr dtd 21 Oct 66, subjeet,
"lake Pontchartrain, La. and Vicinity - Interir Floodwall
Construction on the IHNC” with inclosures



