E A o 1849
o i . E# m} ‘JHJ

|

14

TC202
N46L3P6
no.2
suppl.8
1968

Propert,, of the United States Governmen®

U. S. ARMY, CORPS OF ENGINEERS

LAKE PONTCHARTRAIN, LA. AND VICINITY
LAKE PONTCHARTRAIN BARRIER PLAN

New Ovlesns = 83
Spanigh Ford - @

DESIGN MEMORANDUM NO. 2 - GENERAL
SUPPLEMENT NO. 8
INNER HARBOR NAVIGATION CANAL REMAINING LEVEES

IE,2E, 3E ,4€, CET, TEL, BE, BT, 96 96, (OE4,
& 1Ze7; fZEAJTMG, [SE 178 1L 2Ty 3w Gl SuT
Fuy AW, (0w 120 12wT; (4L I5WT; LB, 248, 318, L8,

SL8, 16w, 1 1L (BWT; 14WT; 20w, 2 |W) 221, 231, 24WTT
?_SL‘JJ 17L«JLJ} 25@.},24’&}?: 3o, 33{_“7,—Ir G1,62,63

RESEARCH CENTER LIBRARY
\ { US' ARMY ENG.MEER WAT ERWAYS EXPERIMENT STATION
VICKSBURG, MISSISSIPPI

1k 6%

s,

Prepared in the Office of the District Engineer
New Orleans District, Corps of Engineers
New Orleans, Louisiana

February 1968

INCL 2



© April 1°96¢

DEPARTHENT OF THE ARMNY
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Vicksburg,‘Hississippl 391890

COMMENTS OF SUPPLEHENT NO, 8 GDI NG, 2, IHNC, REMAINING LEVEES,
LAKE PONTCHARTRAIN BARRIEP PLAM.

l. Seec, III, Para 19, Pape 1II-16. The stability of all the I-walls
should be checked using the @ shear strength in addition to the S shear
strength, if this has not been done. If the ¢ condition has been checked
and found not to be eritical, appropriate stoLerentu to this effect should
be included,

©2, 3ec, III, Para 23, Page III-19, The last sentence of this paragraph
indicates that approximately G.5 and 2.0 feet of settlement will occur
beneath the road ramps on the west side near Hwy 90 and at Jourdan Fcad
on the east side, respectively. As indicated on Plate IV-7, the road ramp
on the west side near Hwy 90 closely parallels the I-wall for a distance
of about 500 feet. As a result of this, the new ramp fill load will also
cause time-dependent settlerent of the adjacent I-walls, A similar condition
exists at the Jourdan Poad ramp on the east side. The settlements along the
walls will tend to be differential in nature, due tc the varying fill height,
which complicates *he problemr of providing a finished wall to the design
grade prior to the time when consclidation of the ramp is essentially
complete, It is noted in paragﬂaph 28 of Sec, III that fill for road rarps
will be placed azhead of the tie-in walls to reduce ultirate settlement of
the wall., 1In view cf the difficulties which may be encountered 1n the above
areas, the DM should be s‘ec1F1c 2s to the propcsed tlre interval allowed
between fill placement and wall completion,

©3, Sec, III, Para 25, Page III-20, and Plate I17-60. The details of the
proposed borrow pit in Lake Pontchartrain indicate that about 5 to 10 feet
of soft lake bottom deposits rmay have to be rermoved in order to obtain the
desired Pleistocene matcrial, Such an operation, combined with the distance
from the project site, would be expensive. The DM should indicate wha
studies have been made to locate sources of sultable material and the
comparative economics involved in selecting the proposed pit,

. Plate T11- ll A 16 gage corfugated metal pipe is considered too thin -
or use as the collector pipe., This pipe should be 14 gage,

5, FPlate III-15 &nd Fig, b-4, The propesed I-wall 1n the reach from

stas 117+50 te 118+85 is retaining the Hwy 90 approach embankment teo the

Chef Menteur bridre over the IHNC. . This wall retzins abcut 9 feet of exrth <

«néd has a computed deflection of about 4 inches, Under these conditicus,
long-terr adequacy of an I-type wall in this area is questioneble. -

.




It appears that a T-type wall would be more approvrlate and should be
‘considered further. Also sce Comment No. 13 bnlow.

06, Plates ITI-16 and III-17, 1In the reach from stas 115465 to 117+50

the required tip elevation of the sheet pile is indicated to be about 15
feet deeper than the design value. This is also the case in the reach L
from stas 119+59 to 132+00 where the required penetration is about 9 feet
deeper than the design value. Since the borings in these zreas do not
indicate any pervicus zones which would require a cutoff below the design
tip elevation, the reasons for providing the additional pile peretration
should be indicated. Such reasons should also be indicated for similar
‘conditions shown on Plates I11I-33 and TII-3u,

O7. Plates I1I-24, III-25, III-26, and III-28, With the exception of the
stability analysis from stas i48+00 to 210410 on Plate III-26, the basis
for the selection cf the design shear strengths used is not apparent. In
much of the area covered by these analyses no undisturbed borings are
availablej .and where such undisturbed borings are located in the immadiate ////
vicinity, the design shear strengths do not conform to those indicated by
data from these borings. Tor example, in the analysis at sta 211463 on
Plate III-28 the design shear strengths are higher than those at Boring
31-YUT which is about 400 feet from the section, see Plate IV-15, In view
of the above, the DM should clearly indicate the basis for selecting design
shear strengths for each reach or secticn analyzed,

8, Plate III-42, Ga, In the stability anelysis from stas 130+81 to 136407
a design shear strength of ¢ = 500 psf is used for the levee foundation

down to el -12.0., However, since the shear strength data from Boring 12-EU,
shows ‘shear strengths from unconfined tests as low as 200 to 300 psf, the
basis for the selection of the de51pn shear strength is not apparent and
should be reevaluated, . ' :

b. Title block is in error., This plate contains analyses out51de the
reach from Lake Pontchartraln to CHeF Hwy .,

9, Section IV, Para 8, Page IV-4, This paragreph indicates that "I" type

walls are to be used where exposed heights do not exceed 10 feet, Based
on the results of the analysis of an 8-foot wall (Fig, 4-3), it appears
that a 10-foot wall may result in excessive deﬂectLOd.

10, Section IV, Paras lle and llf, Page IV-5, The difference between the
water surface elevations for casss 3 and 5 seems toc small to warrant an
investigation of Case 5 If Case 5 is intended to check the effect of an
intermediate stage on the lateral loading of the piles, it would appear that
a lower level than *h;- indlcate? would be more critical,

11, Plate IV~5, The adesquacy of *he MA-22 piling between sta 80+98 and £1+23




to support an "I" type wall without excessive deflection is questicned,
A "T" type wall will probably be required,

\}2. Plates TV-S and IV-6, Fefer to the wall reach from sta 81423 to 31+G0,
The penetration ratic rer this reach is 21/8.25 = 2,55, Tigure U4~3 indicates
a penetration ratio of 3 for a wall with only a 7.5-foot loacded height, The
wall should be checked,

’

13, Plate IV-8, The profile indicates the erbankment frade at highway 90

to be at least ? feet above the wzll, This supcests that the wall alignrent =7
need not be ofiset as far es indicated on the plan to reach zn erbankment

level adequate for the wall connection, end that & reduction in the length

of the wall at both sides of the embankrent is possible,

14,
DELETED

015{/;:;te IV-17, a, 'It'may be more econcmical to cut off and salvace the
existing Z-27 piling rather than driving to the deeper penetratien,

®b. It is not apparent why a T-wall is proposed between stas 226+60
and 235+77. The reasons for providing such a wall ir this ares should be
presented. If it is desired to utilize the existing Z-27 sheet piling -
along the proposed alignment, consideration should be given to the
feasibility of constructing a 3- to U4-foot high levee fill and incorpeorating
the existing piling as an I-wall through the embankrment, In addition,
consideration should be given to the econcmics of abandoning the existing
sheet piling and censtructing a levee to the required grade on an alignrent
further away from the cenal if necessary for stability of the canal and
levee, ' : - '

s

16. Plate IV-22, - a, Sta 83+45.5 to 85¢07. This wall .is subjected to an
earth lcading on ‘the flood side as well as the water loading,

.b. Sta 85+u4u to 85+90+, This reach should be indicated tc be z "T"
wall on the profile,

apparently subjected to an earth

~c. Sta 85+ul +o 86+66. This wall i
’T

loading on the land side frer the ramp
‘/éi "I" Wall Beginning at Stz 87+41. Tha porticn of the wall in the end

slope of the levee it consicerad +00 Nigh for an "I" wall ané should be
checked. '

17, Plate IV-2Z, Sta 94419 to 9346%,75, This wall is a special design,
not an "I wall as indicated.
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. Plates IV-23 and IV-43, Driving concrete piles adjacent to existing
circulating water tunnels may cause high lateral earth pressures and
damage the tunnels. Consider either requiring prebored holes or steel
H-piling. '

_19. Plate IV-25, Consider minor revision in alignment es indicated in
" red, '

20, Plate 1V-27, An alignment as indicated in red would result in a
considerable savings provided a gate design for about a u6-foot clear
opening can be developed,

bZ{L Plates IV-35, IV-36, and iV-3l. The ground surface adfacent to the

wall should be shaped to turn surface drainage away from the wall,

v
22, Plate IV-38. Reference is made to the design section from stas
T105+60 to 112403 (Cwens-Ill, glass building)., This section is not
sufficient to indicate the geometry and acequacy cf the existing

" "floodwall," or the intended function of the new work, The DM should

present a clearer picture of the existing and new work together with
design assumptions,

23, Plate IV-39, The reinforcerent extending from the piles into the base
should be conventional reinforcement bars placed to supplement the prastressed
reinforcement. Since the pile lozd analysis is based on the piles being
pinned at the base, the amount of supplementzl reinforcement should be
sufficient to prevent excessive cracking of the -piles assuming some moment
develops. Refer to comments marked in rad,

24, Plate IV;EE, The need to grout beneath the existing tunnel to fill
possible voids should be considered, .

25, Plate IV-u46, New batter piles should be spaced to clear existing piles,
26, Plate'IV-47, The.gate sills should be checked for torsion,

27, Fig, 4-14, The top of the levee is at elevation 4.83 at stz 87+u41 and
slopes up to elevation 9 in zbout 15 feet. The design is not conservative
for the portion of the wall in the sleping £i11 and should be rechecked for
an average lower ground surface, '

- 28. Fig,4-53, a.. The unit weight of the rccok material appears to represent
——E 7Y . e . ]
an everage of the weights of drained znd saturated materiazl; however,
considering the nature of other assurptions, ~efinement in the analysis is

. not warranted,

~ b. In view of the paved area belirnl *tre wall, a drain should be provide?d
_to prevent any build ur of sseTage Bhatt

29, Fig, 4=54, A valus of ¢ =
rcck. Based on this value of 4
0.17 for a level backfill to 0,7




wall, however, may not yield enough for the active pressure to develop if
- the plles are driven into a sand stratumof subutantial thickness as '
indicated in some boring logs. For a nonyielding wall, "at rest" pressure
would develop for which the ccefficient would vary from about 0,5 for a
level backfill, to about 0.95 for a sloping backfill, The valué of 0.95
is based on'the procedure set forth in para 3¢ of EIf lllO~2n?SO2 fer an
effective § = 20° and assumres the backfill slope equal to § , Based on
the above, the value of k = 1.0 assured for design appears to represent
an "at rest'" value for the sloping fill and not the active condition.

Fig, 4-55, The Indicated length of 64 fect nay be excessive for a
12-1n. square concrete lee and gFould be checked for possible difficulties
in handling and driving

L.
—_——

31,) Fig., 4-56. For the "active" condition, the earth load would be kwh2
where k = ,7. The dlrcctlon of the force would be parallel to the sur*ace
of the fill, For the "at rest" condition, the value of k would be about
0.95., The direction of the forge woulcd be at an angle of 20° to correspond
to the value of the ef;ectlve 2

é/ Flc. 4-57. a. The procedure is correct only where k is assumed equal
to 1, “and the direction of the force is assuwed horizontal, = For other valuzs
of k and vhere the ecrth force is applied at an inclined directien, the
water pressure and ecrth pressures should be computed separately
taking into account the buoyancy of the water in reducing the earth load,

b. The wall should be checked for the effect of possible variations in
earth loadings as discussed above,
33. Fig, u4- =77, The design shculd be checked assuming the vertical stems at
each 51de, and between the tunnels, to be wide supports.,

34, Fig., 4-79, Due to the width of the portion of the stem supporting the
.wall spanning the culverts, stresses will concentrate ¢t each side at the
base., Buttresses may be desirable to prevent high stresses at these points
of concentration, and the use thereof should be considered,

35. Fig. 4-83. The weight of earth over the footing has been omitted in
the moment and shear calculations. The calculations should bs revised.
Refer to comment narked in red. ' '

36, Section IX, a, Page IXii.,,(l) Rcinfcfcing steel at lu4¢ is from
1 to 2 cents per lb, low, '

(2) Unit price for relief well riser pipe and. well screen is considered
too high and should be checked,

w




b, Page IX-u, (1) The cost of $90,000 per ramp is congldercd
. excessive and ohould be explained, C .

(2) Pile tests at $12,000 each is excessive and should be explained,

(3) S&A percentage is almost 2% below curve; and should be checked,

¢, Page IX~5. The E€D percentege on page IX-3 as well as S&A on
pages IX-U and 1X-5 are considered low and should be checked,

37. Refer to annotations in red on Papes III-1, III-17, IX—M, Plates III-27,
Iv-1, IV-25, IV-27, IV-37, IV-38, IV-39, IV-t1, IV-45, IV-49, IV-52, Fig, U~ -4,
4-10, 4-16, and 4-83 ' : : '




DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P. O. BOX 60267
NEW ORLEANS, LOUISIANA 70160

LMNED-PP 22 December 1969

SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - IHNC Remaining Levees

Division Engineer, Lower Mississippi Valley
ATTN: LMVED-TD

1. Reference is made to LMNED-PP letter dated 28 Feb 68, subject as

above, and indorsements thereto, and specifically to the following
comments: paragraphs 15a and 15b of incl 2 (LMVD comments), 1lst Ind;
paragraph 4 of the 2d Ind; paragraph 2 of the 3d Ind; and paragraph la (15)
of the 4th Ind.

2. By letter dated 9 Oct 68, the Board of Levee Commissioners of the
Orleans Levee District [the local agency officially designated by
Executive Order of the State of Louisiana to provide the required

local cooperation on the Lake Pontchartrain, La. and Vicinity Hurricane
Protection Project in Orleans, Jefferson, St. Charles, and St. Tammany
Parishes] forwarded a request (see incl 1) by the Board of Commissioners
of the Port of New Orleans for an adjustment to the alignment of the
protective works on the west bank of the IHNC just north of Florida
Avenue. The Board of Levee Commissioners of the Orleans Levee District
indorsed this new alignment and requested that consideration be given
thereto.

3. The following factors are important to the evaluation of the request
by local interests:

a. The plan of protection as covered in the project document for
the inner harbor area consisted of raising the existing levee "by construc-
tion of a sheet piling wall with concrete cap at elevation 13 feet in the
crown of the existing levee." The requested alignment change returns the
alignment to that presented in the project document, i.e., parallel to
France Road and thence easterly toward the IHNC parallel to the Florida
Avenue Canal. See plate E-2, Appendix E, Interim Survey Report, Lake
Pontchartrain, Louisiana and Vicinity, dated 21 Nov 62.




hl

LMNED-PP 22 December 1969

SUBJECT: Lake Pontchartrain, ILa. and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - IHNC Remaining Levees

b. The proposed marine terminal development in the area in question
consists of containerized shipping facilities estimated to cost about
$6,000,000. A contract to initiate construction of these facilities was
let recently.

4. Forwarded herewith for review and approval is the supplemental
design information, incl 2, for the protective works on the project
document alignment. ILocal interests are in agreement with this
alignment and, in addition, this plan of protection is the most
economical means of providing the required protection. Approval of
the supplemental design information is recommended.

FOR THE DISTRICT ENGINEER:

2 Incl ROME C. BAE
1. Ltr Chief, Engineering Division
2. Design info (16 cys)



LMVED-TD (NOD 22 Dec 69) 1st Ind

SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - IHNC Remaining Levees

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss, 39180 28 January 1970

TO: Chief of Engineers, ATTN: ENGCW-E/ENGCW-V
1, Pursuant to para 20, ER 1110-2-1150, supplemental design information

to subject design memorandum (describing proposed alignment change)
is forwarded for review and approval. Approval is recommended subject

.to the following comments.

2, Parall, a. Table 2, Page 6. A contingency factor of 25% should be used,
and the Cost Estimate should identify Federal and non-Federal costs,

b. A separate "Comparison of Cost Estimate' should be furnished comparing
this estimate and: (1) the latest approved PB-3; (2) Design Memorandum
No. 2, General - Supplement No, 8; and (3) the project document, Each
comparison should specify the increase attributed to price level separate
from changes for other reasonms,

This comparison will be used to substantiate the statement in para 4, basic
letter, that the plan presented is the most economical means of providing
the required protection,

3. Plate 9, The relatively large design sheetpile penetration in this
reach suggests that deflection of the wall could be excessive, To help -
limit such deflection, consideration should be given to constructing the
levee in the reach along Florida Avenue Drainage Canal to el +9.0 instead

of +8,0 as recommended, if this does not significantly complicate the
overall stability of thelevee and wall section, Based on the analysis

shown on Plate 12, it does not appear that this would be a problem,

4. Plates 10 through 13, a. The shear strength data presented from the
four undisturbed borings do not justify the 400 psf Q shear strength

used above el -5,0, The only Q test performed on material in this zone
was made on a sample from Boring 2-WUC at about el 0,0, and this test
indicates a shear strength of only about 120 psf., The Q shear strength

of this zone is particularly critical for Q stability design of the
cantilever I-wall, and should be adequately verified, Additional Q tests
should be performed to verify the validity of the assumed Q shear strength
above el ~5,0, This may require additional shallow undisturbed borincs,




LMVED-TD (NOD 22 Dec 69) 1st Ind 28 Jan 70

SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No, 2, feneral - Supplement
No. 8 - IbNC Remaining Levees

b. The section shown on Plate 10 from sta 223+73,08 to sta 237+42,51
indicates el 3 for the toe of the recommended levee on the protected side,
Plates 12 and IV-36A indicate elevation 4,0 for the toe. This discrepancy
should be resolved,

5. Plate 13, The piling arrangement shown on Plates IV-36A and IV-47 result
in a wall which depends on the lateral resistance of the piling to resist
the moment of resultant wall loads eccentric about the elastic center of

the piling, The strata of weak soil indicated on Plate 13 may result in a
very low lateral pile resistance, In fact the net load diagram for the "Q"
case for Station 219+06.29 to 220+70.54 indicates that the earth rather

than laterally supporting the piling may actually be supported by the sheet
piling and bearing piling acting together. Such loading will tend to

rotate the wall in a counterclockwise direction and may produce high bending
stresses in the bearing piling. A pile arrangement in which the moment due
to eccentric lomads is resisted by axial pile loads may be desirable.

6. Plate IV-17A. The proposed levee crown elevation shown on the profile should
be 8 instead of 9.

7. Plate IV-36A. The existing ground surface shown on the design section

from sta 223+73.,08 to sta 237+42.51 differs from that shown on Plates 10

and 12 for this reach. In the sections on Plates 10 and 12, the wall apnears
to be located at the south edge of the existing levee, whereas, on Plate I1V-36A
the wall is located on the north side of the existing levee, This apparent
discrepancy in typical section should be clarified. If the section shown

on Plate IV-36A between the above stations is typical, consider locating the
new levee ¢ and wall farther south to take better advantage of the existing
levee,

FOR THE DIVISION ENGINEER:

2 Incl A, J. DAVIS

wd 2 cy incl 2 Chief, Engineering Division
CF:

NOD-LMNED-PP



ENGCW-EZ (IMNED-PP, 22 Dec 69) 2nd Ind

SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - IHNC Remaining Levees

DA, Office of the Chief of Engineers, Washington, D.C. 20314 11 March 1970
TO: Division Engineer, Lower Mississippi Valley

The supplemental design information to the subject design memorandum is
approved, subject to the comments of the Division Engineer in the 1lst
indorsement.

FOR THE CHIEF OF ENGINEERS:

% Sy /,"' L
j/_ Pl /‘S i‘/’l-,-' A ¥
wd all incls WENDELL E, JOHNSON

/~  Chief, Engineering Division
Civil Works



LMVED-TD (NOD 22 Dec 69) 3d Ind
SUBJECT: Lake Pontchartrain, La., and Vieinitv, Lake Pontchartrain

Barrier Plan, Design Memorandum MNo. 2, Ceneral - Supplement Mo, 8 -
IENC Pemaining Levees

DA, Lower Mississippi Valley Divisfon, Corps of Enpgineers, Vickshurg,
Miss, 39180 18 Mar 70

-TO: District Engineer, New Orleans, ATTN: LMNED-PP

RPeferred to note approval,

FOR THE DIVISION ENCINFER:

AL oD

NAVIS
*nief, Engineering Division




LMNED-PP (NOD 22 Dec 69) 4th Ind

SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - IHNC Remaining Levees

DA, New Orleans District, Corps of Engineers, PO Box 60267, New Orleans, La.
70160 14 May 70

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

1. The proposed disposition of comments in the lst Ind of this chain
of correspondence is as follows (paragraph numbers refer to like-numbered
paragraphs of the lst Ind):

2. Par 2a.

a. As stated in the current PB-3, a 20 percent contingency factor
is allocated for all construction in the Lake Pontchartrain, La. and
Vicinity project, and we feel that construction of this reach will
pose no unique problems upon which an increased contingency factor
would be justified.

b. This reach comprises an inseparable portion of the IHNC Remaining
Levees feature of the Lake Pontchartrain hurricane protection project;
consequently, a Federal--Non-Federal apportionment of costs is not
appropriate. However, the following breakdown for this reach is presented
in response to your regquest:

Federal cost (70%) Non-Federal cost (30%)
$648,000.00 $278,000.00
Lands, damages, &
- relocations -142,000.00
$648,000. 00 Cash contribution $136,000.00

3. Par 2b. The cost in the latest approved PB-3 is based on the
alignment and type of construction presented in GDM No. 2, Supp. No.

8. Additionally, the protective works and alignment presented herein

as the recommended plan are the same as described in the project document
plan, with the exception that I-wall is used in lieu of concrete capping
of the steel sheet pile for reasons stated in GDM No. 2, Supp. No. 8.
Recent studies performed by NOD have disclosed that an earthen levee
cannot be constructed along the project document alignment (recommended
alignment) because of rail, wharf, and structural facilities of the
containerization complex now under construction. Therefore, the plan
recommended is considered to be the most practical plan for the reach.

A comparison of cost for the plan presented in GDM No. 2, Supp. No. 8
(same as PB-3), and for the plan recommended (same as project document
plan except I-wall is used in lieu of concrete capping) herein follows
(prices shown are to January 1970 price levels):



LMNED-PP (NOD 22 Dec 69) 4th Ind 14 May 70

SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - IHNC Remaining Levees

COMPARISON OF COSTS
IHNC REMAINING LEVEES
Sta. 210+75 to sta. 237+44.51

Recommended

Plan -

GDM No. 2 Recommended GDM No. 2
Feature Supp.No. 8 Plan Supp.No. 8

$ $ $

11 Levees & floodwalls 641,000 642,000 +1,000
30 Engineering & design 73,000 73,000 0
31 Supervision & administration 69,000 69,000 0
01 Lands & damages 320,000 110,000 -210,000
02 Relocations 69,000 32,000 -37,300
Total 1,172,000. 926,000 -246,300

4. Par 3. The sheet piling from station 223+73.08 to station 237+42.51
extends to elevation -20.0 to cut off the organic clay layer from
elevation -5.0 to elevation -17.0 (see plate 9). Being adjacent to

the canal, this stratum presents a potential drainage path beneath

the proposed levee if not cut off. Sheet pile design on the opposite
side of the canal (refer to Lake Pontchartrain, La. and Vicinity,

GDM No. 2, Advance Supplement, Inner Harbor Navigation Canal West

Levee, Florida Avenue to IHNC Lock, approved 31 May 1967), which is
nearly identical to this design, indicates that predicted deflection

of the piling is not excessive.

5. Par 4a. Two additional (Q) tests were performed on the soil above
elevation -5.0 with the following results:

Boring Elevation Cohesion @ Angle
1-wucC 3.2 m.s.l. 0.65 TSF = 1300 p.s.f. o°
2-WUuC ' 5.2 m.s.l. 0.38 TSF = 760 p.s.f. 0°

Based on these strengths, the design strength of 400 p.s.f. is acceptable.

6. Par 4b. Plate 10 is in error. The toe elevation on the protected
side should be 4.0 as shown on plates 4 and 12.



LMNED-PP (NOD 22 Dec 69) 4th Ind 14 May 70

SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - TIHNC Remaining Levees

7. Par 5. Based on guidance from LMVD personnel, the net pressure
diagram for the sheet pile cutoff was modified in accordance with
the following procedure:

Hypothesis. The horizontal resistance due to shear (Rg) should
be distributed along the length of the sheet pile cutoff, rather than
applying it as a line force at the tip of the sheet pile. Accordingly,
the net pressure diagram along the sheet pile cutoff utilizing the
distribution of Ry was determined as follows:

a. Conventional stability analysis by the method of planes, utilizing
a factor of safety of 1.3 incorporated in the soil strength parameters,
was performed to determine the stability against rotational failure.
The use of a factor of safety of 1.3 is also recommended by Mr. Gregory
P. Tschebotarioff in Chapter 5 of Foundation Engineering, edited by
G. A. Leonards and dated 1962. The analysis was performed at l-foot
intervals with the active wedge located at the flood side edge of
the structure and the passive wedge located at the protected side
edge of the structure.

b. The assumption was made that the value of (Rg) at the bottom
of the base of the structure was zero.

c. For each analysis the net driving force, i.e., (Dp - Dp) -
(RA + Rg + Rp) was determined. The value of Da included the weight
of water between the tailwater elevation and the stillwater elevation
located above the active wedge.

d. The assumption was made that the net driving force above the
bottom of the base of the structure was carried by the structure.

e. Considering the driving force (Dp) positive and all resisting
forces (Dp, Rp, Ry, & Rp) negative, in the expression ID = Dp - Dp -
Rp = Rg ~ Ry, using the method of planes stability analyses, the ID
was determined by assuming failure at the bottom of the base of the
structure and at each foot in depth thereafter. The value of the
algebraic difference in ID, between l-foot intervals, was used to
develop the pressure diagram. If the incremental difference is negative,
the pressure diagram indicates an available horizontal resistance
in excess of that required; and if the incremental difference is positive,
the pressure diagram indicates an unbalanced horizontal pressure in
excess of the available soil resistance. It is considered that such
an excess must be carried by the sheet pile cutoff. The shear in
the sheet pile at the base of the structure should be considered as



LMNED-PP (NOD 22 Dec 69) 4th Ind 14 May 70

SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - IHNC Remaining Levees

an additional lateral load to be carried by the bearing piles. Inclosure 3
is the modified sheet pile pressure diagram for this reach and indicates
that there are no unbalanced forces acting on the sheet pile cutoff.
Therefore, the pile arrangement originally submitted is adequate.

8. Par 6. Concur.

9. Par 7. The existing levee runs parallel to and slightly north

of the floodwall centerline from station 223+73 to approximately station
232+00. At station 232400 it veers slightly to the south. The section
shown on plate IV-36A was cut beyond station 232+00 and reflects the
levee and an existing roadbed adjacent to the levee. The sections

on plates 10 and 12 reflect ground conditions along the alignment west
of station 232+00. The variation in cross sections through the area
will be clearly illustrated on the contract plans by showing ground
surface elevaticas on the plan view and plotted cross sections at
200-foot intervals.

10. Approval of the proposed disposition of comments presented herein
is recommended.

FOR THE DISTRICT ENGINEER:

]

L RAYMOND J. FRANKLIN
Acting Chief, Engineering Division

1l Incl
Added incl 3
3. Diagram (16 cys)
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LMVED-TD (NOD 22 Dec 69) 5th Ind

SUBJECT: Lake Pontchartrain, La., and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No, 2, General - Supplement
No, 8 - TINC Remaining Levees

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss., 39180 16 Jun 70

TO: District Engineer, New Orleans, ATTN: LMNED-PP

1. The explanations offered and actions proposed in the 4th Ind to
satisfy comments in previous indorsements are satisfactory, except as
indicated helow,

2, Para 3., A comparison of the cost estimate prepared in GDM 2,

Supplement No, 8ywith the latest approved PB-3 (effective 1 Jul 69), and

with the project document should be furnished in accordance with ER 1110-2-1150,
Appendix 1, para lu,

3. Para 4, We have no objection to extending the tip of the sheetpile to

el -20,0 from sta 223+73,08 to sta 237+42.5 in order to cut off the organic
clay layer as indicated., However, the sheetpile design presented on Plate 9
of the supplemental design information submitted with the basic letter indicates
that the design tip elevation of the sheetpile in this reach is -20.04 to
provide the design factor of safety of 1,50, This indicates that the pile tip
elevation of -20.0 is required for stability, and not merely extended to this
elevation to cut off the organic clay layer as is indicated. With this the
case, thedeflection of the wall in this reach would probably be approaching

an excessive value, as we previously indicated in para 3, 1st Ind, In regard
to the sheet pile design on the opposite side of the Florida Avenue Canal,

it is not apparent which design is considered '"nearly identical" to the

design in question. If the reference is to the I-wall design for that portion
of the protection south of and parallel to the Florida Avenue Canal, the two
designs are not identical, The I-wall south of the canal is designed sor a
levee grade of +9.0 instead of +8,0 and has a design tip elevationdf -8,5 in
lieu of -20,0, The predicted deflection of the wall with the tip at el -8.5
would be much less than the wall with a tip at -20,0, In our comments on the
[-wall designs in other areas of the protection south of Florida Avenue Canal,
the possibility of excess deflection was pointed out for designs reauiring
pile tip elevations of -20 or lower, In view of the above, the reply to our
comment in the lst Ind is not considered adequate, The levee along the
Florida Avenue Canal should be constructed to el +9,0 as was the levee on

the south side of the canal to help limit deflections.

4. Para 5, The two additional Q tests performed on the soil above el -5.0
are not representative of most of the material in this zone based on water
content and consistencies shown on the borings and consequently do not furnish
verification of the 400 psf () strength used. The tests from both borings

11



LMVED=-TD (NOD 22 Dec 69) S5th Ind 16 Jun 70

SUBJECT: Lake Pontchartrain, La, and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - IHNC Remaining Levees

1-WUC and 2-WUC were performed on stiff and medium consistencyclays in the
dried crust zone very near the ground surface. However, the borings indicate
that most of the material above el -5.0 is soft and very soft., With a
design Q shear strength of only 200 psf from el -5,0 to about el -20, it is
most important that the Q shear strength of the material above el -5.0 be
adequately determined. If the actual Q shear strength of the material above
el -5.0 is in the order of 200-250 psf, an I-type floodwall may not be
feasible. Therefore, efforts to obtain and justify the Q shear strength

of the material above el -5,0, even if this requires additional shallow
undisturbed borings, should be continued,

FOR THE DIVISION ENGINEER:

Ot
wd incl ~  GEOR . DAVIS

Acting Chief, Engineering Division

12



IMNED-PP (NOD 22 Dec 69) 6th Ind !
SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain Barrier

Plan, Design Memorandum No. 2, General - Supplement No. 8 -

THNC Remaining Levees’

DA, New Orleans District, Corps of Engineers, PO Box 60267, New Orleans, La.
70160 30 Sept 70

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

1. The proposed disposition of comments in the 5th Ind of this chain of
correspondence is as follows (referenced paragraphs refer to those of the
5th Ind):

a. Par 2. A comparison of the GDM, PB-3, and project document cost
estimates for that portion of the subject levee alignmment located in the
vicinity of the proposed containerized shipping facility is shown on
inclosure 4.

b. Par 3. The stability of the cantilever sheet pile floodwall

between stations 223+73.08 and 237+42.50 was reanalyzed based on the levee
crown at elevation 9.0 and the revised stratification and shear strengths
shown on inclosures 5 and 6. The revised analyses for the (Q) and (S)

cases are shown on inclosures 7 and 8, respectively. The computed deflection
of the wall, based on the (S) case pressure diagram with the pile tip

located at elevation -9.71, is 0.65 inches. However, the sheet pile will
extend to elevation -20.0 in order to cut off the organic clay layer.

c. Par 4. Two additional (Q) tests were performed on the soil above
elevation -5.0 with the following results:

Boring Elevation Cohesion @ Angle
1-WucC 0.2 200 p.s.f. 0°
2-WUC -2.6 240 p.s.f. 0°

Based on these test results, the stratification and design shear strengths
were revised as shown on inclosures 5 and 6. The revised (Q) stability
analysis of the levee, based on the levee crown at elevation 9.0 and the
revised design shear strengths, is shown on inclosure 9.

13



IMNED-PP (NOD 22 Dec 69) 6th Ind 30 Sept 70

SUBJECT: Lake Pontchartrain, La. and Vicinity, Lake Pontchartrain Barrier
Plan, Design Memorandum No. 2, General - Supplement No. 8
IHNC Remaining Levees

2. As a result of the aforementioned analyses, plates IV-16A, IV-17A, and
IV-36A of the supplemental design were also revised and the revised plates
are inclosed herewith (incl 10, 11, & 12, respectively).

£ bk

9 Incl (16 cys) ROME C. BAEHR

4. Comparison of estimates Chief, Engineering Division
5. Revised plate 3

6. Revised plate 4

7. Revised (Q) case floodwall stability analysis

8 . " ( S ) " " " n

9. " (Qy " levee stability analysis

10-12 Revised plates IV-16A, IV-17A, IV-36A

FOR THE DISTRICT ENGINEER:

14
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LMVED=TD (NOD 22 Dec 69) 7th Ind

SUBJECT: Lake Pontchartrain, La, and Vicinity, Lake Pontchartrain Barrier
Plan, Design Momorandum No, 2, General - Supplement No., 8 =
IHNC Remaining Levees

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss, 39180 6 Nov 70

TO: District Engineer, New Orleans, ATTN: LMNED-PP
The disposition of comments presented in 6th Ind is considered satisfactory,

FOR THE DIVISION ENGINEER:

wd all incl A, J. DAVIS
Chief, Engineering Division

15



LMVED-TD (NOD 28 Feb 68) 1st Ind

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain Barrier
Plan, Design Memorandum No, 2 - General, Supplement No, 8 -
IHNC Remaining Levees

DA, Lower Mississippi Valley Division, Corps of Fngineers, Vicksburg,
Miss, 39180 4 Apr 68

TO: Chief of Engineers,ATTN: ENGCW-V/ENGCW~F
Subject supplement is forwarded for review and approval pursuant to
para 17a ER 1110-2-1150, Approval is recommended subject to the attached

comments,

FOR THE DIVISION ENGINEER:

: s

- o 4 . . e e s
Rdded 1 imcl Chief, Engineering Division
2, Comments

CE: * ‘oree: - I

NOD~LMNED~pp



ENGCW-EZ (IMNED-PP, 28 Feb 68) 2nd Ind

SUBJECT: Lake Pontchartrain, La, & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2 - General Supplement
No. 8 - THNC Remaining Levees

DA, Office of the Chief of Engineers, Washington, D.C. 20315 6 June 1968
TO: Division Engineer, Lower Mississippi Valley

1. Approved, subject to the comments of the Division Engineer and the
following comments.,

2. Plates III-13 and III-15. 1In those cases where the distance between
required pile tip and the top of sand is only 1 to 3 feet (such as between
Station 61 + 00 and 69 + 90), piles should be founded on sand.

3. Results of the studies outlined in paragraphs 2, 3, 6, 7, 8a, and 15b
of the Mississippi River Commission review comments should be sent to this
office before completion of plans and specifications.

4. Paragraph 15b, Mississippi River Commission comments. If the T-wall was
proposed by local interests, the proposed change from the project document

plan should be judged by the criterion of total over-all cost, Federal and
non-Federal, for the proposal, and the costs allocated to local interests
should be maintained on the basis of the authorized items of local cooperation,
This is a general statement of the policy that has been followed by this

office for many years. It is necessary to carefully consider all requested
changes to be sure that such changes result in the smallest over-all cost and
are not based on reservation of land for other purposes at the expense of
Federal construction costs. In all cases, the District Engineer should be
certain that the values assigned to the rights-of-way and the estimated
construction costs are realistic. Appropriate amounts should be included in
the estimates for engineering and supervision and administration on the PR
Federal side, and for acquisition costs of the local side. If the modification
proposed by local interests does not result in the smallest total over-all
cost, Federal and non-Federal, all costs of the requested modification in
excess of the Federal cost of the comparable plan having the smallest total
over-all cost will be charged to local interests.

FOR THE CHIEF OF ENGINEERS

£ 5. o

wd all incls AutpELLE. JomnsoN
Chief, Engineering Division
Civil Works



LMVED-TD (NOD 28 Feb 68) 3d Ind

SUBJECT: Lake Pontghartrain, La, & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No., 2 - General, Supplement
No., 8 - IHNC Remaining Levees

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss. 39180 11 Jun 68

TO: District Engineer, New Orleans, ATTN: LMNED-PP
l. Referred for necessary action,

2, Refer to the last sentence of para 4, 2d Indorsement, When a
modification is desired by local interests that results in a more
expensive plan being adopted, the Federal cost will be limited to the
estimated Federal share of the least costly plan, and all other costs
should be borne by local interests, Only the estimated local interests
costs of the least costly plan should be credited to the required local
contribution for the project,

FOR THE DIVISION ENGINEER:

(2D

« DAVIS
Chief, Engineering Division




LMNED-PP (NOD 28 Feb 68) 4th Ind

SUBJECT: Lake Pontchartrain, La. & Viecinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 -~ IHNC Remaining Levees

DA, New Orleans District, Corps of Engineers, PO Box 60267, New Orleans, La.
70160 6 Nov 68 Koo Lot

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

1. Proposed disposition of comments in the 1st, 2d, and 3d indorsements
of this chain of correspondence is as follows:

a. lst Ind, incl 2.

(1) Par. 1. Sufficient (Q) stability analyses were performed to confirm
that the (S) case governed for design; however, these analyses using the (Q)
shear strengths were not presented in the report.

(2) Par. 2. A minimum of 1 year will be required between completion
of the France Road ramp on the west side of the IHNC near Highway 90 (to
include driving of the sheet piling on each side of the ramp) and commencing
construction of the concrete wall between stations 102+46 and 109+81.5
(refer to plate IV-7 of the GDM). A minimum of 1 year will also be required
between completion of the Jourdan Road ramp on the east side of the IHNC (to
include the T-wall and driving of sheet piling on each side of the ramp) and
commencing construction of the concrete wall between stations 82+96 and
86+66 (refer to plate IV-22 of the GNM). These time intervals will reduce
ultimate settlement of the adjacent concrete walls.

(3) Par. 3. A study of the availability of suitable borrow for this
work disclosed that the only sources of suitable material are the Mississippi
River batture, the Bonnet Carre' Spillway, and the bottom of Lake Pontchartrain.
Comparable cost estimates revealed that the Lake Pontchartrain source would
be the most economical if the quantities of borrow to be excavated and hauled
were large. The studies also revealed that if the quantities to be hauled
were relatively small, as is the case for this project, the Bonnet Carre'
Spillway would be the most advantageous source, and comsequently the Bonnet
Carre' is recommended as the borrow source. Data relative to this pit are
shown on inclosure 3 (drawing file H-4-24530).

(4) Par. 4. The required thickness of the corrugated metal collector
pipe will be increased from 16 gage to 14 gage.

(5) Par. 5. The I-wall stability between stations 113+00 and 118+85

has been reanalyzed for degraded ramp backfill conditions and the results
are shown on inclosure 4.



LMNED-PP (NOD 28 Feb 68) 4th Ind 6 Nov 68

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - THNC Remaining Levees

(6) Par. 6.

(a) Plates III-16 & III-17, sta. 115+65 to 117+50. This reach of
wall has been reanalyzed in conjunction with the reach cited in comment
relative to paragraph 5 above.

Sta. 119459 to 1324+00. As shown in plan on plates IV-8 and IV-9
of the GDM, a railroad spur track closely parallels the proposed wall,
and as shown by note on plate III-17 of the GDM, the wall is also subject to
acting as a retaining wall for the shell stockpile on the flood side. The
factor of safety cited by notation on plate III-17 of the GDM was for a
condition with the top of the shell stockpile level with the top of the wall,
under hurricane head conditions, with the sheet pile to the required pene-
tration as shown on the stability section. In view of the foregoing and
the indeterminate loading conditions the wall may be subjected to in its
useful life, the design tip elevation was extended to that shown on plate
III-17 of the GDM.

(b) Plates III-33 & III-34. The sheet pile tips in these reaches were
extended to the elevations shown to provide positive cutoff in the silty and
sandy strata and the organic layer in the area.

(7) Par. 7.

(a) Plate ITI-24. For the levee reach between stations 91+00 and 106401,
the sheet piling was installed under a previous contract. The strengths

shown on the section were based on the test data shown for boring 13-WUT, —
plate III-46 of the GDM.

(b) Plate III-25. The strengths shown for the levee reach between
stations 137+72 and 143+76 were conservatively assigned from test data for
the 3-inch diameter Shelby tube boring No. G-6 shown on plate IV-33 of the
GDM.

(c) Plate III-26. The strengths shown for this levee reach were assigned
from the shear test and consistency data shown for borings 20-WI and 21-WT on
plate IV-33 of the GDM.

(d) Plate I1I-28, sta. 106+40.5. The strengths shown on this section
were assigned from test data for boring 14-W shown on plate IV-32 of the GDM.

Sta. 145+57. Refer to above comment relative to plate III-26.



LMNED-PP (NOD 28 Feb 68) 4th Ind 6 Nov 68

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - THNC Remaining Levees

Sta. 211+463. The strengths shown on this section were assigned
from the test data for borings 31-WU and 31-WUT as shown on plate 1I1I-50
of the GDM. This ramp was constructed with compacted shell by the Orleans
Levee District, as shown on plate IV-42.

(8) Par. 8a. The foundation strength used in this predominantly lean
clay material was assigned from the (Q) test data for boring 12-EU, as shown
on plate III-55 of the GDM. It was concluded that, under stage con-
struction conditions, the (Q) strength data were more indicative of the
strength conditions.

(9) Par. 8b. This comment is concurred in. The title block should read .

"I.ake Pontchartrain to Citrus Back Levee."
(10) Par. 9. The exposed height will be limited to 8 feet.

(11) Par. 10. This comment is concurred in. A test case was run with
no waterload and was found to be critical. The test indicated a 6.98%
overstress in certain compression piling due to transverse loading. There
was no overstressing of the tension piling. However, it is not considered
necessary to rearrange the piling.

(12) Par. 11. Reference is made to 1MVD 1st Ind, dated 7 May 1968, for
Lake Pontchartrain, La. and Vicinity {Hurricane Protection) Imnner Harbor
Navigation Canal West Levee Floodwall P&S (Hayne Blvd. to U.S. Hwy. 90 and
Almonaster Ave. to Florida Ave.) comment h. Z-27 steel sheet piling will
be driven beside the existing MA-22 steel sheet piling and the base of the
concrete wall modified to include both sheet pile walls.  Also on plate
IV-22 of the GDM between stations 85+44 and 86+20 additional Z-27 steel
sheet piling will be driven in the same manner and the concrete wall base
modified.

(13) Par. 12. As shown on the net pressure diagram for stations 80+98
to 91400 on plate III-15 of the GDM, there is a sand layer above elevation
0.0, while the net pressure diagram for stations 106+84.5 to 115+65 shown on
plate III-16 of the GDM indicates that the foundation consists of clay.
Therefore, the greater resistance to induced stress afforded by the sand over
that afforded by the clay reduces the ratio of penetration of sheet pile to
headwater.

(14) Par. 13. Refer to above comments relative to paragraph 5.



LMNED-PP (NOD 28 Feb 68) 4th Ind 6 Nov 68

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - THNC Remaining Levees

(15) Par. 15a & b. In view of current problems with local interests
concerning the levee alignment in the vicinity of a proposed containerized
shipping facility on the west side of the IHNC just north of Florida
Avenue, the disposition of these comments will be forwarded at the earliest
practicable date. Local interests have been advised that any alignment
other than that presented in the project document would require approval by
higher authority and further, all costs of a modification proposed by local
interests in excess of the Federal cost for the levee alignment presented
in the project document will be borne by the local interests.

(16) Par. 1l6a. This comment is concurred in. This is shown on plate
Iv-37.

(17) Par. 16b. On the west side of Jourdan Road, the wall is an I-wall.

On the east side of Jourdan Road, the wall continues as a T-wall (refer to
plate IV-37).

(18) Par.l6c. This I-wall has earth loading on both sides as shown on
plate 1IV-37.

(19) Par.16d. This comment is concurred in. The T~wall ending at
station 87+00 B/L (87+41 C/L wall) will be constructed farther into the
levee.

(20) Par. 17. This comment is concurred in. The P&S drawings will
indicate special designs.

(21) Par. 18. Steel H-piles will be used adjacent to existing water
tunnels.

(22) Par. 19. Relocating the floodwall, as indicated in red on plate
IV-25, would allow the soil on the flood side of the wall to be washed
away. This would cause the floodwall to support the embankment and con-
sequently produce excessive deflection in the floodwall. It is recommended
that the floodwall be allowed to remain on its present alignment,

(23) Par. 20. In a conference including representatives of the Orleams
Levee District and the Corps of Engineers, it was pointed out that local
interests had requested large gates in several areas and that these requests
had been refused on the basis that the gates exceeded the size considered
functional and economical for the project. Persons at the conference gave
consideration to the effect that a large gate at L&N RR crossing would have
on these local interests. In subsequent action, plans and estimates of
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cost were prepared for an alternate alignment including a gate with a
48-foot clear opening at the L&N RR, and it was determined that this new
alignment would cost $3,680.00 more than the configuration originally
proposed (see inclosures 5, 6, & 7). It is therefore recommended that the
plan, as presented in the GDM, bz approved.

(24) Par. 21. This comment is concurred in. The ground surface will
be sloped away from the wall.

(25) Par. 22. The design section detailing the intersection of the new
floodwall with the existing floodwall at Owens-Illinois glass building is
given on inclosure 8. The design of the existing floodwall, constructed
by local interests at this location, was coordinated with this office.

(26) Par. 23. The reinforcement extending into the T-wall base from
the concrete piles will consist of four No. 8 bars and the reinforcing
in the bottom of the T-wall base will be No. 8 bars, 12" on center.

(27) Par. 24. 1In view of the fact that the bottom of the tunnel is at
the same elevation as the sheet pile tip, it is our opinion that grout is
not required beneath the existing tunnels. '

(28) Par. 25. The new batter piies will be spaced to clear existing
piles.

(29) Par. 26. This comment is concurred in. All gates are being checked
for torsion and the designs modified accordingly. (Refer to inclosure 9.)

(30) Par. 27. Refer to above comment relative to paragraph 16d.
(31) Par. 28a. This comment is concurred in.

(32) Par. 28b. It is assumed that due to the nature of the rock material,
a drain would become obstructed and thus be ineffective in preventing a
build-up of seepage pressure under the wall. Consequently, the wall was
designed for 1007 uplift pressure across its entire width.

(33) Par. 29. It was assumed that movement in the wall would be insuffi-
cient to develop full active pressure; however, sufficient movement would
occur to reduce the at-rest pressure. Therefore, in order to arrive at a
reasonable earth pressure between that of active and at rest, a factor of
safety of two was applied to @, (available) of 45° yielding a @ (developed)
of 27°. Since analytical formulae for the determination of earth pressures
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were not suited to cases where the slope of the backfill (45°) exceeds fp
(27°), Engesser's Graphical Solution of the sliding wedge analysis was
applied. Where the backfill was level, the analytical solution presented
in EM 1110-2-2502 was applied. See inclosure 10 for application of these
principles.

(34) Par. 30. Steel H-piles will be used in lieu of 12-inch square
concrete piles.

(35) Par. 31. Since an earth pressure value between "at rest" and
"fully active" was used, an angle of Pp/y of 13.5° was used for the
direction of the force relative to the horizontal.

(36) Par. 32a. This comment is concurred in. Refer to design
assumptions shown on inclosure 10.

(37) Par. 32b. This comment is concurred in. Refer to design
assumptions shown on inclosure 10. It should be noted that the T-wall has
been moved 52.5 feet closer to the IHNC (see plate IV-46A, inclosure 11}.
The length of I-wall was thus reduced by over 100 feet resulting in a cost
savings.

(38) Par. 33 & 34. Buttresses willi be provided on each side of the
tunneis to preclude high stress concentration at these points.

(39) Par. 35. Figures 4-83 and 4-84 have been revised to include the
weight of earth over the footing. This did not change the steel used in the
base slab. The statement "Cl-1 is more severe for toe design" (marked in
red on figure 4-83) is incorrect since the pile load indicated as critical
is for compression pile row 1. Row 2 is the exterior compression pile row
in question. Therefore, the calculations as shown are for the critical
case. Inclosed are revised computation sheets, figures 4-83 and 4-84 (refer
to inclosures 12 & 13.)

(40) Par. 36a.

(a) The average low bid for two recent floodwall contracts was $0.ll
=4
per 1b.

{b) The average low bid for the same two recent contracts was $57.00
for the relief well riser and $59.25 for the relief well screen.

10
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SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
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(41) Par, 36b.
(a) The cost of each ramp should be $45,000 instead of $90,000.

(b) The last pile test for the floodwall from Florida Avenue to the
THNC lock consisted of three pile test sites and cost $37,600. Using
this figure, the cost for one pile test site was estimated at $12,000.

(¢) The S&A percentage will be changed to 10.8%. The 10.8% value was
taken from the S&I and overhead curves and includes a 20% increase.

(42) Par. 36c. The E&D percentages will be increased to 11.47% (comprises
the curve value plus a 207% increase) and the S&A percentages will be
increased to 10.87% as described above.

(43) In addition to the above disposition of comments relative to para-
graph 36, the following comments are offered:

(a) Page IX-3. Your attention is called to comment above relative to
paragraph 32b. This new alignment of the floodwall through the rock storage
bin resulted in a savings of $9,760; however, the cost of additional sheet
piling required, as stated in comment relative to paragraph 11 above,
resulted in a reduced savings of only $6,440. These changes as well as
those mentioned in comment relative to paragraph 36 above are shown on
inclosure 14.

(b) Page IX-6. A review of the comparison of estimates revealed that
an error was made in the breakdown for the project document. A value equal
to twice the cost (§937,600) of the IHNC floodwall from the IHNC lock to
Florida Avenue was erroneously deducted from item 11, Levees and Floodwalls.
Item 11 should be $5,444,000 instead of $4,366,000. Items 30 and 31 are
reduced accordingly. The cost of lands and damages for the floodwall along
the IHNC from the IHNC lock to Florida Avenue was not deducted. This value
should be $1,085,000 instead of $1,218,000. These changes are shown on ’
inclosure 14,

(44) Par. 37.

(a) Plate IV-41. Revised plate is submitted as inclosure 15.

(b) Plate 1IV-45. The questioned items (in red) in sections A-A and B-B
are parts of the existing intake structure. The only items concerned with

flood protection are the new flood closure gate and those items related to
seating thig gate. The gate clearance will be reduced.

11



LMNED-PP (NOD 28 Feb 68) 4th Ind 6 Nov 68

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2, General - Supplement
No. 8 - THNC Remaining Levees

b. 24 Ind.

(1) Par. 2. 1In accordance with LMVED-G letter dated 14 June 1968,
subject as above, this paragraph need not be complied with, as piling for
the reach in question have already been driven to a design penetration
which should prove adequate.

(2) Par. 3. The disposition of comments referred to in this paragraph

is contained in paragraph a. above.

(3) Par. 4. Refer to comment in paragraph a(l5) above relative to
Mississippi River Commission comment 15b.

c. 3d Ind, par. 2. This paragraph is concurred in and will be complied
with. “

2. Approval of the disposition of comments presented herein is recommended.
Further, it is requested that preparation of plans and specifications, except
for the levee and floodwall in the vicinity of the proposed containerized
shipping facility (refer to paragraph la(l5) above), be allowed to proceed

at the earliest practicable date in order to expedite comstruction of the
flood protective works along the Inner Harbor Navigation Canal.

13 Incl (16 cys) fwd sep HERBERT R. HAAR, JR. . T
3. Dwg file H-4-24530 Colonel, CE

4. GDM wall stationing District Engineer
5. Cost estimate

6. Dwg file H-2-24111, plate IV-27A

7. " " " plate IV-47A

8. " " " plate IV-38A

9. Plan of gate opening & pile layout

10. Design assumptions

11. Dwg file H-2-24111, plate IV-46A

12. Computation sheet, fig. 4-83

13. " " fig. 4-84

14, Section IX - Estimate of Cost

15. Dwg file H-2-24111, plate IV-41
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LMVED-TD (NOD 28 Feb 68) 5th Ind

SUBJECT: Lake Pontchartrain, La, & Vicinity, Lake Pontchartrain
Barrier Plan, Desisn Memorandum No. 2 - General, Supplement
No. 8 = IHNC Remaining Levees

DA, Lower Mississippi Valley Division, Corps of Enrineers, Vicksburg,
Miss, 39180 12 Dec 68

TO: District Engineer, New Orleans, ATTN: LMNED-PP

1. The proposed disposition of comments presented in the 4th Ind is
satisfactory, subject to the following comments,

2., Para la(6)(a)., Reference is made to para 4 of 2d Ind and para 2

of 3d Ind of this chain of correspondence. The notation on Plate III-17
of the subject supplement for the sheet pile analysis from Sta 119+59

to 132400 indicates a factor of safety of 2,60 with water and shell
stockpiling at elevation 14,0 on the floodside and the pile tip at
elevation -8,0. Informal discussions with NOD personnel indicate

that this desipn has been proposed due to uncertainties as to the

height to which the shell may be placed against the wall, i,e,, shell
may be placed higher than the top of the wall, It is the position of
LMVD that any design which produces a factor of safety greater than 1.5
with waterload only should be considered as a betterment and the
additional cost of a wall constructed to higher standards should be
borne by local interests. You should, therefore, thoroughly investigate
stockpiling conditions which could ocecur, design a floodwall to
withstand such a load and inform local interests of their obligation
therefor,

3. Para la(ll). A stage between elevation 11 and no waterload would
probably produce a greater eccentricity about the elastic center, thereby
producing greater transverse loading in the piles, Since greater
transverse loads will result in higher bending stresses, the effect of
intermediate water levels should be checked.

4, Para la(l?), Additional Z-27 piling may not be required for the
full reach from Sta 85+u44 to 86+20 since the existing piling is Z-32
for part of this reach,

5. Para 1a(lu), This comment is not clear. It is possible that the
original comment was not understood. As shown on Plate IV-8, the wall
is turned 90 degrees at each side of the bridge abutment to tie into
the fill at the end of the bridge. The grade of the hishway embankment
is about 2 feet above the top of the wall, indicating that the wall
could connect with the highway embankment landward of the end of the
bridge rather than at the end of the bridge abutment.

13



LMVED-TD (NOD 28 Feb 68) 5th Ind 12 Dec 68

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No, 2 - General, Supplement
No, 8 - IHNC Remaining lLevees

6. Para la(22), Cost estimates should be prepared comparing the cost
of constructing the wall along the alignment we suppested, with erosion
protection provided for the fill, with the cost of constructing the
wall along your pronosed alignment. The least costly alignment should
be used,

7. Para la(32), The existing pavement should be checked for
vulnerability to being lifted by excessive seepage pressure. If a
drain is required, the collector pipe should discharpe at each side of
the storage bin.

8. Para 19(33), reference sheets 12 and 13 of Incl 10, IH is in error
since passive pressure will be mobilized only to the extent required
to balance the active forces,

9. Inel 10, a. A rough check of pile loads for Cases 1, 2, and 10
was made using the elastic center method (lateral resistance of piles
neglected). The results for Cases 2 and 10 are within reasonable
agreement with the results shown on Sheet 20, The results for Case 1
indicate a maximum load of 184K in compression, which is 47 percent
greater than the allowable. This overload is due primarily to the
large moment of the resultant wall load about the elastic center,
Since the lateral pile load to balance this moment is high (18k per
pile), the case should be checked,

b. In addition, the possible effect of rock fill below the top -
of the wall should be checked, For example, a fill sloping up from e
about half the height of the stem would produce a resultant load on
the wall with a larger eccentricity about the elastic center, The
resultant moment could result in higher loads in certain piles,

10, Inecl 15, The details "10" 4 H,P,G. and 10 "0il Line Thru Steel
Sheet Piling'" should be deleted and the connection shown for "Typical
Pipe Thru Steel Sheet Piling" should be used in all cases,

FOR THE DIVISION ENGINEER:

13 Incl A, ;; DAVIS
wd 1 cy ea Incl 3-15 Ch4ef, Engineering Division
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LMNED-PP (NOD 28 Feb 68) 6th Ind

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2 - General, Supplement
No. 8 - IHNC Remaining Levees

DA, New Orleans District, Corps of Engineers, PO Box 60267, New Orleans, La.
70160 24 Mar 69

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

1. Proposed disposition of comments in the 5th Ind of this chain of
correspondence is as follows: (Please note that all elevations herein are
in feet and refer to mean sea level datum.)

2. Par. 2. As shown on inclosure 16, three possible alignments were
considered for this reach. After full consideration of these alternatives,
alignment 3, which passes through an existing shell stockpile, was
recommended. Using this alignment with the sheet pile to elevation =-8.0
resulted in a minimum savings of $150,000. The design computations for

the shell stockpile against the I-wall are shown on inclosure 17. The
2-foot setback of the stockpile toe is required to prevent spillage over
the top of the wall onto the railroad tracks. The factor of safety for the
shell stockpile as indicated is 1,50. We recommend approval of this
floodwall alignment with the sheet pile tip elevation to -8.0.

3. Par. 3. As shown on inclosure 18, the pile loads were checked with

flood side water elevations of 14.0, 11.0, 10.0, 8.75, 7.5, 5.0, 3.0, and
0.0. Water elevation on the protected side was constant at elevation 0.0.
The critical loading case occurred with water on the flood side at elevation
0.0 and with a cracked earth section on both sides, resulting in no hori-
zontal loading. These pile loads had been checked previously and resulted
in a 6.98 percent overstress in the transverse load on the compression

piles as explained in paragraph la(ll) of the 4th Ind. The eccentricity
increases slightly as the flood side water elevation decreases, but the e —
magnitude of the resultant decreases so that maximum axial pile loads are
obtained with flood side water elevation 14.0. Allowable transverse loads
increase as axial loads decrease and critical transverse loads are obtained
only with flood side water elevation 0.0 and no horizontal loading.

4. Par. 4. This comment is concurred in.

5. Par. 5. This comment is concurred in. The floodwall will be changed
to tie into the highway embankment approximately 40 feet landward of the
present alignment.

6. Par. 6. The information shown on the plan and profile of plate IV-25
is insufficient to make a good appraisal of the existing condition.
Inclosures 19 through 24 show the highway embankment and three alignments
considered for a tie-in. Alignment 1 was selected because it will be

15



LMNED-PP (NOD 28 Feb 68) 6th Ind 24 Mar 69

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2 - General, Supplement
No. 8 - THNC Remaining Levees

easier to construct (alignments 2 and 3 closely parallel the highway); it
will not occupy as much of the highway shoulder; and it will eliminate

the need for fill and riprap on the flood side of the I-wall. Calculations
indicate little difference in the cost for alignments 1 and 2 but show an
increased cost in alignment 3. It is recommended that alignment 1 as
presented in the DM be approved.

7. Par. 7. Reference is made to inclosure 25 which shows a section through
the rock storage bin. This bin is completely inclosed by a high retaining
wall through which the proposed T-wall will be built. The original floor
slab was constructed in 1926 on pile supports. Severe loading conditions
caused a differential settlement and many of the piles punched through the
slab. Repairs were made in 1953 and a new 4-inch floor slab was added
which "floats" on top of a sandfill over the original slab. Neither of

the two slabs are structurally connected to the adjacent retaining walls.
Openings, 3 feet square, exist in the slabs at 8'-4" 0.C. down the middle
of the bin. For floodwaters to reach the flood side of the new T-wall,
they must push under the high retaining walls and pass through the openings
in the floor slabs or around their edges. In the process uplift pressures
might develop under the flood side floor slabs. These pressures would
certainly be greater than seepage pressures which might develop under the
protected side slabs. In no case would the stability of the floodwall be
affected by the uplift pressures since the floodwall was designed for
maximum uplift pressure and the floor slab will be structurally independent
of the floodwall. Furthermore, c¢racks in the slab do not adversely affect
the operation of the storage bin and would be of no concern to local
interests.

8. Par. 8. IH was corrected and made equal to zero. The corrected
loads were put through the Hrennikoff program and were found to be not
critical to the pile spacing.

9. Par. 9a. The calculated loads from load case 1 were rechecked and
put through the Hrennikoff program for computing pile loads. The results
indicated a maximum compressive load of 93K and a maximum tensile load of
39K, both well within the allowables of 123X compression and 65K tension.
A further check was made using the method of elastic centers which also
indicated pile loads within the allowables. The elastic centers solution
is shown on inclosure 26.

10. Par. 9b. New load cases 12 through 17 were investigated to study the
effect of fill sloping up from the mid-height of the T-wall stem (see

inclosure 27). As a consequence, the pile spacing was reduced from

16
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LMNED-PP (NOD 28 Feb 68) 6th Ind 24 Mar 69

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2 ~ General, Supplement
No. 8 - IHNC Remaining Levees

6' 0.C. to 4' 0.C. for the center row. The spacing on the other two rows
was not affected. Overstresses of 5 percent for case 14 and 14 percent for
case 17 were judged to be within reasonable tolerances considering the
loading conditions.

11. Par. 10. The details for 10" H.P.G. and 10" 0il Line through Steel
Sheet Piling have been requested by New Orleans Public Service, Inc. It
is necessary to insulate the gas and o0il lines from the sheet pile to
prevent possible pitting of the pipe due to galvanic action between sheet
pile and pipe. The "Typical Pipe Thru Sheet Piling" detail will be used,
except that the pipes will be insulated with a 1 1/2" concrete coating.

12. Sixteen copies of inclosures 3-15 of the 4th Ind hereto are reforwarded
herewith for inclusion in your copies of the DM. Please note that neces-
sary revisions have been made and revised sheets inserted in the inclosures.

13. Approval of the disposition of comments presented herein is recommended.

FOR THE DISTRICT ENGINEER:

e i A
25 Incl (16 cys) fwd sep /“ "JEROME C. BAEHR
3-15 of 4th Ind w/revisions Chief, Engineering Division
Added 12 incl
16. Alternate alignments sta. 119+59 to 132+00
17. I-wall stability analysis, sta. 119+59 to 132+00
18. T-wall analysis - elastic center method
19-24. Alternate I-wall alignments @ U.S. Hwy 90 bridge
25. Section through rock storage bin
26. Elastic center solution - Case 1
27. New loading cases 12 through 17

17



LMVED-TD (NOD 28 Feb 68) 7th Ind

SUBJECT: Lake Pontchartrain, La. § Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No, 2 - General, Supplement
No. 8 - IHNC Remaining Levees

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss. 39180 19 May 69

TO: Chief of Engineers, ATTN: ENGCW-EZ

1, Forwarded in compliance with request contained in para 3 of
2d Indorsement,

2. The actions taken and explanations furnished to satisfy comments
in previous indorsements are considered satisfactory, and approval is
recommended,

3. The detailed stability analysis for the I-wall to retain the shell
stockpile shown on Incl 17 is furnished with LMNED-PP letter, 28 Apr 69,
subject as above, and copy inclosed herewith as Incl 28. The analysis
submitted is considered satisfactory and the recommended sheet pile

embedment is concurred in, We concur in the District Engineer's recommendation
that Alignment No, 3 be approved,

FOR THE ACTING DIVISION ENGINEER:

A, 7 DAVIS

26 Incl (14 cy) _
wd 2 cy ea incl 3-27 /ﬁhief, Engineering Division
Added 1 incl -

26, NOD 1tr 4/28/69

CF:
NOD-LMNED-PP

18



ENGCW-EZ (IMNED-PP, 28 Feb 68) 8th Ind

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2 - General, Supplement
No. 8 - THNC Remaining Levees

DA, Office of the Chief of Engineers, Washington, D, C. 20315, 7 July 1969
TO: Division Engineer, Lower Mississippi Valley

The actions indicated and the information furnished by the District Engineer
in the 4th and 6th indorsements are satisfactory, subject to the comments of

the Division Engineer in the 5th and 7th indorsements.

FOR THE CHIEF OF ENGINEERS:

/3. MY

WENDELL E, JOHNSON
Chief, Engineering Division
Civil Works

wd all incl

15



LMVED-TD (NOD 28 Feb 68) 9th Ind

SUBJECT: Lake Pontchartrain, La., & Vicinitv, Take Pontchartrain
Barrier Plan, Design Memorandum No., 2 - fGeneral, Supplement
No. 8 - IHNC Remaining Levees

DA, Lower Mississippi Valley Division, Corps of FEnpineers, Vicksbhurg,
Miss. 39180 11 Jul 69

TO: District Enpineer, New Orleans, ATTN: ILMNFED-PP
Referred to note approval.

FOR THE DIVISION ENGINEER:

/Z?Z . ///3 (6%‘7 "‘;7’

G B. DAVIS
Acting Chief, Engineering Division

.
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DEPARTMENT OF THE ARMY

NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P. 0. HOX 60267
NEW ORLEANS, LOUISIANA 70160

N REPLY REFER YO

1LMNED-PP 28 February 1968

SUBJECT: Lake Pontchartrain, La. & Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 2 - General, Supplement
No. 8 - IHNC Remaining Levees

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

1. The subject Supplement No. 8 is submitted herewith for
review and approval in accordance with the provisions of ER 1110-2-1150
dated 1 July 1966.

3. Approval of Supplement No. 8 is recommended.

1 Incl (16 cys) THOMAS J.
Supp. No. 8 Colonel, CE
District Engineer
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY

DESIGN MEMORANDUM NO. 2 - GENERAL

SUPPLEMENT NO. 8

INNER HARBOR NAVIGATION CANAL REMAINING LEVEES

Design Memo No.

1

STATUS OF DESIGN MEMORANDA

Title

Hydrology and Hydrsulic Analysis
Part I - Chalmette
Part II - Barrier
Part III - Lakeshore
Part IV - Chalmette Extension

Lake Pontchartrain Barrier Plan,
GDM, Advance Supplement,
Inner Harbor Navigation Canal
Levees :

Lake Pontchartrain Barrier Plan,
GDM, Citrus Back Levee

Lake Pontchartrain Barrier Plan,
GDM, Supplement No., 1, Lake
Pontchartrain Barrier, Rigolets
Control Structure, Closure Dam,
and Adjoining Levees

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 2, Lake
Pontchartrain Barrier, Rigolets
Lock and Adjoining Levees

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 3, Lake
Pontchartrain Barrier, Chef
Menteur Complex

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. L4, New
Orleans East Back Levees

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 5, Orleans
Parish Lakefront Levees

Status

Approved 27 Oct 66
Approved 18 Oct 67
Scheduled Jul 68
Approved 1 Dec 67

Approved 31 May 67

Approved 29 Dec 67

Scheduled Apr 68

Scheduled Apr 68

Scheduled Apr 68

Scheduled Jul 68

Scheduled Apr T0



STATUS OF DESIGN MEMORANDA (cont'd)

Design Memo No. Title Status
2 Lake Pontchartrain Barrier Plan, 4
GDM, Supplement No. 6, St.
Charles Parish Lakefront Levees Scheduled Dec 68
2 Lake Pontchartrain Barrier Plan,

GDM, Supplement No. 7, St.
Tarmany Parish, Mandeville

Seawall Scheduled Feb T1
2 Lake Pontchartrain Barrier Plan,

GDM, Supplement Ne. 8, IHNC

Remaining Levees Submitted Feb 68
2 Lake Pontchartrain Barrier Plan,

GDM, Supplement No. 9, New
Orleans Fast Levee From
South Point to GIW Scheduled Mar 69

3 Chalmette Area Plan, GDM Approved 31 Jan 67

3 Chalmette Area Plan
GDM, Supplement No. 1,
Chalmette Extension . Scheduled Arp 68

L Lake Pontchartrain Barrier Plan
& Chalmette Area Plan, GDM
Florida Avenue Complex, IHNC Not scheduled

5 Chalmette Area Plan, DDM,
Bayous Bienvenue and Dupre Scheduled Mar 68

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

7 Lake Pontchartrain Barrier Plan,
DDM, Chef Menteur Control
Structure and Closure Scheduled Feb 69

8 Lake Pontchartrain Barrier Plan,
DDM, Rigolets Lock Submitted Feb 69

9 Lake Pontchartrain Barrier Plan,
DDM, Chef Menteur Navigation
.+ Structure . Scheduled Jan 69



STATUS OF DESIGN MEMORANDA (cont'd)

Design Memo. No. Title
10 Lake Pontchartrain Barrier Plan,

11

12

13

14

DDM, Gantry Crane - Chef
Menteur Control Structure

Lake Pontchartrain Barrier Plan,
DDM, St. Charles Parish
Drainage Structure

Scurce of Construction Materials

Lake Pontchartrain Barrier Plan,
DDM, Gantry Crane -~ Rigolets
Control Structure

Beautification

Lake Pontchartrain, La. and
Vieinity, and Mississippi River-
Gulf Outlet, La., GDM,
Seabroock Lock

Lake Pontchartrain, La. and

Vicinity, and Mississippi River-

Gulf Outlet, La., DDM,
Seabrook Lock

Status

Scheduled Jan T0

Scheduled Jan 70

Approved 30 Aug 66

Scheduled Jul 70

Not scheduled

Scheduled Mar 68

Scheduled Aug 68



LAKE PONTCHARTRAIN, LA. AND VICINITY
LAKE PONTCHARTRAIN BARRIER PLAN
DESIGN MEMORANDUM NO. 2 - GENERAL
SUPPLEMENT NO. 8
INNER HARBOR NAVIGATION CANAL REMAINING LEVEES
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PERTINENT DATA

Location of project Southeastern Louisiana,
Orleans Parish, IHNC

Hydrologic data

Temperature: Maximum monthly 87.1° F.
Minimum monthly 43.0° F.
Average annual 69.7° F.
Annual precipitation: Maximum 85.73 inches
Minimun 31.07 inches
Average 60.58 inches

~

Hydrauiic design criteria - tidal
Design hurricane - Standard project hurricane (SPH)

Frequency 1 in 200 yrs.
Central pressure index (CPI) 27.6 inches of mercury
Maximum 5-min. average wind 100 m.p.h.
Protective works - Levee and Floodwall Net grade
Seabrook Lock to L&N RR Bridge 13.0 - 1k.0
L&N RR Bridge to Mississippi River 14,0
Rights~of-way 55.2 acres
Estimated first cost
Levees and Floodwalls : $5,923,000
Engineering and Design $ LT1,000
Supervision and Administration $ 436,000
Relocations $ 183,000
Lands and Damages $ 987,000

Total $8, 000,000



LAKE PONTCHARTRAIN, LA. AND VICINITY
LAKE PONTCHARTRATN BARRIER PLAN
DESIGN MEMORANDUM NO. 2 - GENERAL
SUPPLEMENT NO. 8
INNER HARBOR NAVIGATION CANAL REMAINING LEVEES

SECTION I - GENERAL

1. Project location and description. The "Lake Pontchartrain,
La. and Vieinity," hurricane protection project comprises two independent
units--the Lake Pontchartrain Barrier Plan and the modified Chalmette
Area Plan--and is located in southeast Louisiana in the parishes of St.
Tammany, Orleans, St. Bernard, Jefferson, and St. Charles. The fea-
tures of the project, as authorized, are shown on the flyleaf map File
No. H-2-23693. 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 Pontchar-
train 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 strengthen-
ing 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 Pontchartrain,
Louisiana and Vicinity," hurricane protection project, substantially
in accordance with the recommendations of the Chief of Engineers in
House Document No. 231, 89th Congress, lst 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 196L
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:

"...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 eastermmost levee to high ground 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 a new lakeside levee in St. Charles
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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 L4.l-mile lakefront, and construction of a
concrete-capped sheet-pile wall along the levee west of the
Inner Harbor Canal in New Orleans; raising the rock dikes
and landward gate bay of the planned Seabrook Lock; con-
struction of a new levee lakeward 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 In-
tracoastal Waterway and the New Orleans Airport...."

b, 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....I concur in the recom-
mendation of the Board of Engineers for Rivers and Harbors."

5. Purpose and scope. This supplement presents the esgential
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) extending from Florida Avenue to approxi-
mately 400 feet south of Hayne Boulevard and on the east bank of the
THNC extending from the west terminus of the Citrus back levee to approxi-
mately 400 feet south of Hayne Boulevard (see plates IV-2 through IV-31).
Advance submission of a supplement covering the entire protective system
for the IHNC was proposed by LMNED-PP letter dated 7 October 1965 subject
"Outline of Proposed Planning Procedures for Proposed 'Lake Pontchartrain,
La. and Vicinity,' Project,”" and approved by lst indorsement dated
8 December 1965 to IMNED-PP letter dated 5 November 1965 subject "Revised
Outline of Planning Procedures for 'Lake Pontchartrain, La. and Viecinity,'
Project." Subsequently, based on a request by the Orleans Levee Distriect,
local sponsors of the project, the supplement coverage was reduced to
further expedite construction. The reduction in coverage was proposed
in IMNED-PP letter dated 8 November 1966 subject "Lake Pontchartrain, La.
and Vicinity - Revised Approach to Advance Supplement on Inner Harbor
Navigation Canal Levees," and approved by lst indorsement thereto dated
18 November 1966. Design Memorandum No. 2, General, Advance Supplement,
Inner Harbor Navigation Canal West Levee, Florida Avenue to IHNC Lock,
was submitted 13 March 1967 and approved 31 May 1967. A feature design
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memorandum will be prepared covering the protective works on both
banks of the canal in the vicinity of the Florida Avenue siphon crossing.
Copies of the above-referenced correspondence are included herein as
Appendix A.

6. The project, "Mississippi River-Gulf Outlet, La.," a tide-
water navigation channel from New Orleans, La. to the Gulf of Mexico,
was authorized by the River and Harbor Act of 1956. The channel, com-
pleted in 1965, is connected to the Mississippi River by a portion of
the Inner Harbor Navigation Canal with a navigation lock in the east bank
of the Mississippi River at mile 92.6 above Head of Passes. The
authorizing legislation provided for construction of a new or replace-
ment ship lock, with suitable connections, when justified by obsolescence
of the existing lock or by increased traffic. A report titled
"Mississippi River, Baton Rouge to the Gulf of Mexico, Mississippi
River-Gulf Outlet, Report on Need for New Ship Lock," which established
the need for a new ship lock, was approved on 13 December 1966, and
authority was granted to prepare a general design memorandum thereon.
Detail planning of the new ship lock is presently underway and is being
coordinated with the "Lake Pontchartrain, La. and Vicinity," hurricane
protection project.

7. 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 assur-
ances 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?‘ﬁﬁﬁfgzher facilities made necessary by the con-
struction works;"

"(3) Hold and save the United States free from damages
due to the construction works;"
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"(L) 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
$1L,38L4,000 for the barrier plan and $3,644,000 for the
Chalmette plan, to be paid either in a lump sum prior to
initiation of construction or in installments at least
annuglly in proportion to the Federal appropriation prior to
start of pertinent work items, in accordance with construc-
tion schedules as required by the Chief of Engineers, or, as
a substitute for any part of the cash contribution, accomplish
in accordance with approved construction schedules items of
work of equivalent value as determined by the Chief of Engi-
neers, the final apportionment of costs 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 $h,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) Maintain and operate all features of the works in
accordance with regulations prescribed by the Secretary of the
Army, including 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...."
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8. Investigations.

a. 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 information which was available
from previous reports and existing projects in the area; extensive
research in history and records of hurricanes; damage and characteristics
of hurricanes; extensive tidal hydraulics investigations involving both
offices and model studies relating to the ecological impact of the project
on Lakes Pontchartrain and Borgne; 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.

b. Subsequent to project authorization, detailed investi-
gations were undertaken as follows:

(1) Aerial and topographic surveys of the IHNC levee
between Florida Avenue and Seabrook Bridge on the west side and between
Seabrook Bridge and the MR-GO on the east side.

(2) Soils investigations including general and undis-
turbed type borings and associated laboratory evaluations;

(3) Detailed design studies for levee, I-type and
inverted T-type floodwall, and gap closures including levee section
stability determinations;

() mTidal hydraulics studies required for establish-
ing design grades for protective works based on revised hurricane
parameters furnished subsequent to project authorization by the U. S.
Weather Bureau;

(5) Real estate requirements and appraisals;

(6) Cost estimates for levees, floodwalls, gap closures,
and relocations.

9. Status of local cooperation. The conditions of local cooper-
ation as specified by the authorizing law are quoted in paragraph 7.
Essentially local interests must:

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

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

10. 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. and Viecinity, 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 currently
responsible for the fulfillment of the conditions of local cooperation
are as follows:

Mr. Leon Gary, Director

State of Louisiana
Department of Public Works
Baton Rouge, Louisiana 70804
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Mr. Milton E. Dupuy, President

Board of Levee Commissioners

Orleans Levee District

Room 200, Wild Life and Fisheries Building
400 Royal Street

New Orleans, Louisiana T0130

11. Views of local interests. The Board of Levee Commissioners
of the Orleans Levee 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 intention and capability
of the local sponsor to provide the required non-Federal contribution
have been amply demonstrated; in fact, considerable work which ultimately will
be incorporated into the overall project has already been accomplished
by the sponsor.

12. Coordination with other agencies. The approval of the plan of
protection by 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 Pontchar-
train Barrier Plan was accomplished in connection with the preparation of
the general design memorandum for that plan, and the results of
such coordination were reported on in that memorandum.

13. Protective works. The plan presented herein covers all of
project works along the IHNC between Florida Avenue and approximately
400 feet south of Hayne Boulevard on the west side and between the
west terminus of the Citrus back levee and approximately LOO feet
south of Hayne Boulevard on the east side consisting of levee flood-
walls, ramps, and gap closures.

1L. Departures from project document plan. The plan presented
herein is generally the same as that presented in the authorizing
document. The following changes, which are considered to be within
the discretionary authority of the Chief of Engineers, have been
incorporated into the plan.

a. The net grades of the protective works presented
herein were revised upward in accordance with the results of tidal
hydraulic studies utilizing more severe hurricane parameters developed
by the U. 8. Weather Bureau subsequent to project authorization.
Results of these studies relative to the protective works described
herein are contained in "Design Memorandum No. 1, Hydrology and
Hydraulic Analysis, Part I - Chalmette,”" dated 18 August 1966 and
approved 27 October 1966. The revised net grade of the protective
works along the IHNC varies from el. 13.0 ft. mean sea levelll

(1) Elevations in this memorandum are in feet referred to mean
sea level unless otherwise noted
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at Seabrook to el. 14.0 at the L&N RR and is at el. 1L4.0 from the L&N RR
to the THNC Lock.

b. Engineering investigations and designs during the
planning stage show that the use of the 'sheet piling wall with con-
crete cap'" provided in the project document plan is impracticable
since the required height of the wall above the ground is in excess
of 6 feet. Accordingly, an I-type floodwall was adopted where the
height above ground is less than 10 feet and a bearing pile supported
concrete inverted T-type floodwall where the height above ground is
greater than 10 feet. 1In addition to its structural inadequacy for the
instant case, the exposed steel of the concrete capped sheet pile wall
would be subject to rapid corrosion due to the highly saline water in
the THNC.

15. Costs. Based on December 1967 price levels the estimated
first cost of the improvements covered herein is $8,000,000. This estimate
consists of $987,000 for Lands and Damages, $183,000 for Relocations,
$5,923,000 for Levees and Floodwalls,$y71,000 for Engineering and Design
and $436,000 for Supervision and Administration. Detailed estimates of
first cost are shown in Table IX-1.

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 is included in Lake
Pontchartrain Barrier Plan, Design Memorandum No. 2, General, Citrus
Back Levee, dated 21 August 1967 and approved 29 December 1967. The
additional costs of the portion of the IHNC protective works presented
in this memorandum over that shown in GDM No. 2 will not significantly
increase the approved benefit cost ratio for the Lake Pontchartrain
Barrier Plan.
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SECTION II - HYDROLOGY AND HYDRAULICS

1. General. The hydrology and hydraulic analysis and design
for the THNC levees covered herein are presented in Design Memorandum
No. 1, "Hydrology and Hydraulic Analysis, Part I - Chalmette,"
approved 27 October 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 5-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 maximum wind
tide levels along the IHNC resulting from the design hurricane and net
grade elevations are as follows:

WTL Runup Net grade

Location ft.m.,s.1. feet ft.m.s.l.

Seabrook to L&N RR Bridge 11.4-12.9 0 13.0-14.0
L&N RR Bridge to Mississippi River 12.9-13.0 0 1k4.0



SECTION ITI - FOUNDATION INVESTIGATIONS

GEOLOGY

(2)

1. Physiography. The project area is located within the
Central Gulf Coastal Plain, or more specifically, on the eastern flank
of the Mississippi River Deltaic Plain. Dominant physiographic features
are marshes, natural levees, and abandoned distributaries., Relief
in the area is very slight with a maximum of 4 feet between the remnant
alluvial ridge marking the location of an ancient distributary of the
Mississippi River and the adjacent lowlands. Maximum elevations of
2 feet are found toward the southern end of the project area along the
remnant alluvial ridge located between U. S. Highway 90 and Interstate
Highway No. 10 (I-10). Minimum elevations of -L feet are found in
drained marsh areas near the north or Lake Pontchartrain end of the
project.

2. General geology. Only the geologic history since the end of
the Pleistocene periocd is significant for this project. At that time,
with sea level about 450 feet below its present level, the project area
was a flat, highland plain bordering on the northeast side 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 began to migrate
laterally back and forth across the alluvial valley. Approximately L4500
to 4000 years ago, the first Recent deltaic and alluvial sediments were
carried into the project area when the Mississippi River occupied the
Cocodrie Course. About 3500 years ago, the Mississippi River shifted
its course over to the western part of the delta and occupied the Teche
Course until approximately 2800 years ago. During this period, the
project area was subjected to erosion and subsidence., The river then
shifted eastward again about 2800 years ago*ﬂﬁéﬁhe La Loutre or St.
Bernard Course and sediments were once again carried into the area.

A major distributary at this time was Bayou Metairie, trending east-
northeast 4hrough through New Orleans. The remnant alluvial ridge from
this distributary transverses the project area between U. S. Highway 90
and I-10. About 1500 years ago, the Mississippi River abandoned the

La Loutre course and occupied the Lafourche course to the west. The
project area was not subject to a heavy influx of sediments again until
approximately 1200 years ago when the Mississippi shifted its course back
into the study area and occupied the present Plaquemine course. Con-
struction of levees along the Mississippi River has eliminated flood
waters from the region and at present no sediments are being introduced
into the project area. '

(2) The term "pI‘OjeCt" as used in this section refers only to the
portion of the overall project covered bY this supplement
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3. Subsidence. Progressive subsidence and dowr.warping of the
region in the vicinity of the project area have been occurring since the
end of the Pleistocene Epoch. The Pleistocene surface has been down-
warped towards the south and west from zero at the Pleistocene outecrop
north of Lake Pontchartrain to a maximum of about 500 feet near the
edge of the Continental Shelf, about 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, large settlements of the ground
surface have occurred in the marsh and swampland area that have been
reclaimed and drained, as a result of the shrinking of the highly
organic surface soils after drainage.

L.  Investigations performed. Sufficient general type and un-
disturbed borings were made in connection with this project. In
addition, borings and geologic information from other sources were
avallable for the interpretation of the physiography, subsurface,
and foundation conditions of the area.

5. Foundation conditions. Foundation conditions on the east
and west sides of the Inner Harbor Navigation Canal are generally
the same. The subsurface, as shown on Plates III-1, ILI-2, and
III-3 consists of Recent Deposits varying in thickness from about 50 feet
at the north or Lake Pontchartrain end of the project on both sides of
the Inner Harbor Navigation Canal, to about 70 feet near Florida Avenue
along the west levee. Exceptions to this are in the viecinity of Station
130+00 along the east levee and Station 126+00 along the west levee
where the ancient Bayou Metairie Distributary has incised into the
Pleistocene surface, and south of Station 133+00 on the east levee and
Station 165+00 on the west levee where an ancient reentrant exists on
the Pleistocene surface. The Recent deposits are underlain by Pleistocene
(Prairie Formation) deposits. Generally, the Recent at the northern
end of the project consists of a discontinuous layer of very soft marsh
clays with organic matter and peat, and soft to stiff natural levee
clays with lenses and layers of silt, underlain by a thick sequence
of buried beach sands with shells and shell fragments that overline a
thin medium to stiff pro-delta clays. South of Station 80+00 along the
east and west levees to the vicinity of Station 126+50 along the east
levee and Station 124+00 along the west levee, a wedge of very soft to
soft interdistributary clays with lenses and layers of silt and sand
exists between the upper marsh and natural levee deposits and the under-
lying buried beach sands.  In the vicinity of Station 133+00 on the
east levee and Station 165+00 on the west levee an abandoned distributary,
consisting of silt and silty sands with layers of clay exists to a depth
of at least 100 feet. South of the abandoned distributary deposit, the
Recent consists of a discontinuous layer of marsh and natural levee
deposits underlain by a thick sequence of interdistributary deposits
and estuarine clays, silts, and sands with shells and shell fragments.
The fill material, marsh, natural levee, interdistributary, abandoned
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distributary, buried beach, prodelta, and estuarine deposits are under-
lain by Pleistocene deposits along the entire east and west levees.

6. Mineral resources. 0il and gas production are not found in
the immediate vicinity of the projeet. However, future exploration
and production of these natural resources may take place in the area,
but this will nct be adversely affected by the project.

T. Sources of construction materials. Design Memorandum No. 12
"Lake Pontchartrain Hurricane Protection, Sources of Construction
Materials," dated 27 June 1966 and approved 30 August 1966 lists the
sources of sand, gravel, shell, and rocks.

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,
particularly along the southern portion of the project. In addition,
due to the existence of large sand deposits and silt layers and their
proximity to the surface, particularly near the north end of the
project, conditions are conducive to seepage and uplift problems.

SOILS AND FOUNDATIONS DESIGN

9. General. This section covers the soils and foundation
investigations and design for the project between Seabrook Bridge at
Lake Pontchartrain and Florida Avenue along the west levee; and
between Seabrook Bridge and the CitrusBack Levee along the east
levee.

10. Tield Investigation. Ten 5-inch diameter undisturbed soil
borings were made along the west levee alignment and nine were made
along the east alignment. Twenty-eight 1-7/8-inch ID general-type (GT)
soil borings were made on the west side of which twenty-six were made
along the levee alignment and two on an abandoned alignment. Twenty-
three general-type borings were made on the east side of which sixteen
were made along the levee alignment, three on an abandoned alignment
and four on the Chalmette side of the Mississippi River-Gulf Outlet.
Eighteen 1-7/8~inch GT borings were made in a borrow ares along the
north shore in Lake Pontchartrain. The locations of these borings
and generalized geologic sections derived therefrom are shown on Plate
III-60.

11. Borings were made generally along the project alignment at
intervals varying from 350 to 1,500 feet through existing levees, at
the toe of the levees at selected locations, and along the centerline
of protection works between existing levees. The borings extended
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in depth to elevations -15.0 to -98.0. The locations of the borings
are shown on plates IV-1 through IV-31 and the logs are shown on
plates III-46 through III-56 and IV-32 through IV-3k,

12. Three piezometers were installed, in the buried beach sands,
along each of four ranges extending from the canal to landside of the
levees. The locations of the ranges are at baseline stations 38400 and
T6+00 on the west levee and baseline stations LL+00 and T6+00 on the
east levee. The piezometers were read at frequent intervals to determine
existing piezometric conditions in the buried beach sand (see plates
III-4 through ITI-9).

13. Laboratory tests. Visual classifications were made on all
samples obtained from the soil borings. Water content determinations
were made on all cohesive soil samples. Consolidation (C) tests, un-
confined compression (UC), unconsolidated-undrained (Q), consolidated-
undrained (R), and consolidated-drained (S) shear tests were performed
on representative soil samples encountered in the undisturbed borings.
Six permeability tests were performed on three undisturbed buried
beach sand samples; one vertically and one horizontally on each sample.
Tiquid and plastic limits were determined for all cohesive samples on
which consolidation and shear tests were performed. Grain size
gradation tests were performed on representative foundation sand samples.
The locations and results of the soils tests are shown on Plates III-L6
through I1I-59 and IV-32 through IV-3L.

14, TFoundation conditions. The subsurface along the project con-
sists generally of 6 to 10 feet of artificial fill overlying 40 to 50
feet of Recent deposits of sands, silts, and clays which are underlain
by the Pleistocene soils. The top of the Pleistocene was encountered
at approximate elevation -50 at the lake end of the project, and -T0
at various locations along the alignment except for ancient entrench-
ments incised deeper into the Pleistocene. Generalized soil and geology
profiles are shown on plates III-1 through III-3.

15. The portion of the subsurface soils above the Pleistocene
deposit, which directly affect the foundation design for this project
consists generally of the following:

a. Station 31+00 (lake end of the project) to station
85+00 (on both east and west side of IHNC). There is predominantly
fine sand fill which extends to elevations varying from O to -10,
underlain by a 5 to 10-foot layer of organic clay which overlies a3
buried beach sand extending to elevations varying from -35 to -50
where a 5 to 20-foot layer of fat clay exists overlying the Pleistocene
soils.
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b. Station 85+00 to station 140+00 (on both sides of IHNC).
There is predominantly fat clay fill which extends to elevations
varying from 4 to 0 overlying a 5 to 10-foot layer of natural levee
clay, which in turn is underlain by fat clays with lenses and layers of
lean clay and silt extending down to approximate elevation -L4O where
a stratified layer of silt, sand and clay overlies the Pleistocene
soils.

c. Station 140+00 to 180+00 (on both sides of IHNC) and
‘from station 180+00 along the west side of IHNC to Florida Avenue.
There is predominantly fat clay fill which extends to elevations varying
from 10 to 4 overlying a 2 to 20-foot layer of natural levee clay,
underlain by organic clays extending to elevations varying from
-15 to -20. Beneath the organic clay is a 20 to 30-foot layer of fat
clay with lenses and areas of silt and lean clay overlying a 4 to 30-
foot stratified layer of sands, silts, and clays overlying the
Pleistocene soils.

d. Water contents of soils. The clays in the fill material
have water contents varying from about 35 to 40 percent. The clays
in the natural levee deposits have water contents varying from sbout
40 to 45 percent. The water contents of the organic clays vary from
about 70 to 375 percent, depending on the organic content. The Recent
clays below approximate elevation -25 have water contents varying from
about 45 to 65 percent. The Pleistocene clays have water contents of
about 40 percent or less.

16. Design and construction problems. The following were the
principal design and construction problems on this project:

a. Type of protection.
b. Location of protection.
C. Levee, wall, and ramp stability.

d. Seepage control, hydrostatic uplift relief, and
relief well discharge collection and disposal.

e. Pile capacities for the T-walls and gated structures.

f. Settlement.

g. Erosion protection.
h. Sources of fill material.

i. Methods of construction.
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1T. Type of protection. Because of the limited space available
due to the nearness of dwellings, roads, railroads, and industrial
plant facilities; the necessity to cut off seepage in the sandy levee
fill in the buried beach area; and the economical advantage of walls
over the cost of right-of-way for the large levees and berms required,
the protection will consist predominantly of a cantilever I-type
floodwall of steel sheet piling driven through existing levees, and/or
fill, and capped with a concrete wall. T-type floodwalls supported by
bearing piles will provide the protection in the more congested areas
in the vicinity of road and railroad crossings. Conventional earthen
levees will be used in the less congested areas.

18. Location of protection. The protection is located so that
it will preserve and not interfere with, insofar as possible, existing
"~ dwellings, roads, railroads, power and telephone lines, and industrial
plant facilities. The protection alignment is shown on plates IV-2
through IV-31. Specific data relative to location and type of pro-
tection are listed in Tables III-1 and III-2.
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19. Stability.

a. Cantilever I-type floodwall. The stability and required
penetration of the steel sheet pile below the earth surface were deter-
mined by the method of planes using the (S) shear strengths shown on
the stability plates. A factor of safety of 1.5 was applied to the
design shear strengths as follows: (C = 0); @ developed = tan -1
(tan ¢ available )

(factor of safety). Using the resulting shear strengths, net lateral
water and earth pressure diagrams were determined for movement toward
each side of the sheet pile. Using these distributions of pressure,

the summation of horizontal forces was equated to zero for various tip
penetrations. At these penetrations, summations of overturning moments
about the bottom of t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>