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

LMNED-PP 26 March 1969

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 10, Corrosion Protection

Division Engineer, Lower Mississippi Valley
ATTN: LMVED-TD

1. The subject design memorandum is submitted herewith for review and

approval in accordance with the provisions of ER 1110-2-1150 dated
1 July 1966.

2. Approval of Design Memorandum No. 10 is recommended.

NAM /Jw/l .

1 Incl (16 cys) J HERBERT R. HAAR,
DM No. 10 Colonel, CE
District Engineer
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SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 10, Corrosion Protection

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss. 39180 25 Apr 69

TO: Chief of Engineers, ATIN: W#ENGCW-E

1, Pursuant to para 17a, ER 1110-2-1150, the subJect design memorandum
is forwarded forreview and approval, Approval is recommended, subject
to the following comments,

2, Para 13, page 6., a. Change the first sentence to read as follows:
"The major portion of the steel piling being driven for the Lake
Pontchartrain Barrier Plan is located in existing levees 10 or more
years old and in undisturbed soil,

b, In the last sentence after the third "and" change to "this
exposed portlon of the p111ng not in undisturbed soil will be coated to
obtain maximum protection.”

3. Para 15, page 7. A paragraph should be added to indicate that piling
on the east siae of the IHNC between Lake Pontchartrain and the Citrus

back levee will not be coated, Also, since the soil from Sta., 34+05 to
Sta, 45+00 and Sta, 65+50 to Sta, 72+50 is high resistivity sand or silt,
there is no possibility of serious corrosion, and the bonding should be
deleted.

4, Para 15a(3), page 7, Add at the beginning of the paragraph "Except
for bonding,."

5. Plate 4, The Station 25+00 on the east side of the canal apparently
should be station 35+00,

FOR THE DIVISION ENGINEER:

6220*4L49x5*7=:i ﬁ:2L¢L7LVY\4b'r~/

1 Incl A, J. DAVIS

wd 11 cy Chief, Engineering Division
CF:

NOD-LMNED-PP



ENGCW -EZ (LNNED-PP, 26 Mar 69) 2nd Ind
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 10, Corrosion Protection

DA, Office of the Chief of Engineers, Washington, D.C. 20315 21 May 1969
TO: Division Engineer, Lower Mississippi Valley

1. Design Memorandum No. 10 is approved, subject to the comments of the
Division Engineer in the lst indorsement and to the following comments.

2. Paragraph 15a. 1n the contract specifications, consideration should be
given to omitting the paint coats within the interlocks. Not only are these
difficult to clean and prepare for painting, but the paint coat will require
close attention to obtain adequate coverage and will be subject to damage
during driving. The corrosion protection will be adequate without painting
these areas since they will be a small percentage of the total surface.

3. Plate ll. Consideration should be given to using flexible cable for
CP-3 connection along the top of sheet piling to avoid problems due to

piling irregularity.

FOR THE CHIEF OF ENGINEERS:

~ (™ ,
C..E SVay o
1 Incl WENDELL E. JOHNSO

wd Chief, Engineering\Division

Civil Works



LMVED-TD (NOD 26 Mar 69) 3d Ind
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 10, Corrosion Protection

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss, 39180 26 May 69

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

Referred to note approval, subject to the comments in the 1lst and
2d Indorsements,

FOR THE ACTING DIVISION ENGINEER:

YOI,

. DAVIS
ef, Engineering Division




LMNED-PP (NOD 26 Mar 69) 4th Ind
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 10, Corrosion Protection

DA, New Orleans District, Corps of Engineers, PO Box 60267, New Orleans, La.
70160 25 Jun 69

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

1. The proposed disposition of comments in the lst & 2d indorsements
of this chain of correspondence is as follows:

a. lst Ind.

(1) Paragraphs 2a and 2b. These comments are concurred in.

(2) Paragraph 3. The first sentence of paragraph 3 is concurred in.
The sheet pile between stations 34+05 and 45+00 and stations 65+50 and
72+50 has been bonded and a concrete cap installed by previous construction
contracts.

(3) Paragraphs 4 and 5. These comments are concurred in.

b. 24 Ind.
(1) Paragraph 2. These comments are concurred in.

(2) Paragraph 3. To date, no difficulties have been encountered
due to piling irregularity while using the No. 6 reinforcing bar for
bonding purposes. In addition, substitution of flexible cable would
result in more costly corrosion protection systems. Therefore, it is
recommended that No. 6 reinforcing bars be used for the CP-3 connection
along the top of the sheet piling as presented in the subject design
memorandum.

2. Approval of the disposition of comments presented herein is
recommended. '

FOR THE DISTRICT ENGINEER:

i)
AT
S o o
/"‘461@ C. BAEHR

Chief, Engineering Division



LMVED-TD (NOD 26 Mar 69) 5th Ind
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, Lake Pontchartrain
Barrier Plan, Design Memorandum No. 10, Corrosion Protection

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss, 39180 31 Jul 69

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

1. Disposition of comments in the 1st and 2d Indorsements is
approved subject to the following comment,

2. Para 1b(2) of 4th Ind, In the contract specifications, consideration
shou € given to permitting the Contractor, at his option, to locate
the No. 6 bonding bar against the vertical face of the steel sheet

piling if any irregularity in top of piling is encountered.

FOR THE ACTING DIVISION ENGINEER:

(il i

A..J, DAVIS
Chief, Engineering Division



LAKE PONTCHARTRAIN, LA. AND VICINITY

IAKE PONTCHARTRAIN BARRIER PLAN
DESIGN MEMORANDUM NO. 10
CORROSION PROTECTION

STATUS OF DESIGN MEMORANDA

Design
Memo
No. Title

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

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

2 Lake Pontchartrain Barrier Plan,
GDM, Citrus Back Levee

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

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

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

2 Lake Pontchartrain Barrier Plan
GDM, Supplement No. 4,New
Orleans East Back Levees

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

Status

Approved 27 Oct 66
Approved 18 Oct 67
Submitted 30 Sep 68
Approved 1 Dec 67

Approved 31 May 67

Approved 29 Dec 67

To be rescheduled
subsequent to A-E
contract modificatien

Scheduled Apr 69

Scheduled May 69

Scheduled Aug 69

Scheduled Apr 70



Design
Memo

No.

STATUS OF DESIGN MEMORANDA (cont'd)

Title

Lake Pontchartrain Barrier Plan.
GDM, Supplement No. 6, St.
Charles Parish Lakefront Levees

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 7, St. Tammany
Parish, Mandeville Seawall

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 8, IHNC
Remaining Levees

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 9, New Orleans
East Levee from South Point to GIW

Chalmette Area Plan, GDM

Chalmette Area Plan, GDM, Supplement
No. 1, Chalmette Extension

Lake Pontchartrain Barrier Plan and
Chalmette Area Plan, GDM,
Florida Avenue Complex, IHNC

Chalmette Area Plan, DDM, Bayous
Bienvenue and Dupre

Lake Pontchartrain Barrier Plan,
DDM, Rigolets Control Structure
and Closure

Lake Pontchartrain Barrier Plan,
DDM, Chef Menteur Control Structure
and Closure

Lake Pontchartrain Barrier Plan,
DDM, Rigolets Lock

Lake Pontchartrain Barrier Plan,
- DDM, Chef Menteur Navigation
Structure

Status

Scheduled Aug 69

Scheduled Feb 71

Approved 6 Jun 68

Scheduled Mar 69

Approved 31 Jan 67

Submitted 21 Oct 68

Not scheduled
Submitted 25 Jun 68
Will be rescheduled

subsequent to A-E
contract modification

Scheduled 30 Jan 70

Scheduled 31 Mar 70

Scheduled 30 Jan 70



STATUS OF DESIGN MEMORANDA (cont'd)

Design
Memo
No. Title Status
10 Lake Pontchartrain Barrier Plan
Corrosion Protection Submitted 26 Mar 69
11 Beautification Not scheduled
12 Source of Construction Materials Approved 30 Aug 66
1 Lake Pontchartrain, La., and
Vicinity, and Mississippi River-
Gulf Outlet, La., GDM, Seabrook
Lock Submitted 6 Feb 69
2 Lake Pontchartrain, La., and

Vicinity, and Mississippi River-
Gulf Outlet, La., DDM, Seabrook
Lock Scheduled Jul 69
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
LAKE PONTCHARTRAIN BARRIER PLAN
DESIGN MEMORANDUM NO. 10
CORROSION PROTECTION

GENERAL

1. Authority. 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.

2. Purpose. This design memorandum presents complete basic
information concerning the corrosive nature of the soils for that por-
tion of the Lake Pontchartrain Barrier Plan covered in paragraphs
3a. through 3c¢. following. It was prepared for the purpose of
developing a corrosion protection system and for facilitating review
of the recommendations regarding the protection of ferrous components
of minor structures subject to corrosive action. Corrosion protec-
tion of major structures are to be covered in the individual feature
memorandums .

3. Previous reports. For general information and basic data
concerning the project, reference is made to the following design
memoranda:

a. Lake Pontchartrain Barrier Plan, Design Memorandum No.
2 - General, Advance Supplement, Inner Harbor Navigation Canal West
Levee, Florida Avenue to IHNC Lock, approved 31 May 1967.

b. Lake Pontchartrain Barrier Plan, Design Memorandum No.
2 - General, Supplement No. 8, IHNC Remaining Levees, approved 6
June 1968.

c. Lake Pontchartrain Barrier Plan, Design Memorandum No.
2 - General Design, Citrus Back Levee, approved 29 December 1967.

4. Location. The corrosion protection analysis presented in
this memorandum covers the project areas described in paragraphs 3a.
through 3c. above. These project areas are also outlined on flyleaf
map, file No. H-2-23693. Corrosion studies for the project features
of the Barrier Plan not included in this report will be contained in
respective project design memoranda.



Par 5

5. Description of protective works. The portion of the Lake
Pontchartrain Barrier Plan covered in this memorandum is a series
of levees and floodwalls along the IENC (Inner Harbor Navigation
Canal), Mississippi River-Gulf Outlet, and the Gulf Intracoastal
Waterway in the New Orleans area. The protective works consist of
levees, "I"-Type floodwalls comprised of steel sheet piling capped
with reinforced concrete in those areas where the height of the wall
is less than 8 feet above the ground surface, and "T"-Type concrete
floodwalls with steel sheet pile cutoffs and prestressed concrete
bearing piles in those areas where the height of the wall exceeds
8 feet above the ground surface. Gap closures at points of ingress
and egress are steel roller gates or swing gates as storage space
permits. The net grade of the protective works for the project
varies from elevation 14.0* to elevation 18.0. References presented
in paragraphs 3a. through 3 c., above, contain a detailed description
of the protective works covered in this memorandum. General loca-
tions of the protective works are shown on plates 1 through 5.

SOIL CHARACTERISTICS

6. General. The soils data and results of field investiga-
tions for the indicated segments of the Lake Pontchartrain Barrier
Plan, as contained in the approved design memoranda, are presented in
the following paragraphs.

7. Inner Harbor Navigation Canal West Levee, Florida Avenue
to IHNC Lock. Subsurface soil conditions along this project segment
consist generally of 6 to 16 feet of artificial fill overlying 60
to 70 feet of Recent deposits of clays, silts, and sands which are
underlain by the Pleistocene soils that were encountered at eleva-
tions =75 at the north end and -65 at the south end. A generalized
soil and geologic profile along the baseline is shown on plate 6.
The portion of the subsurface soils above the Pleistocene deposit
which directly affects the design of this project feature consists
generally of the following: (Stationing referred to is along the
floodwall centerline,)

a. Station 34+95 (Florida Avenue end of the project
feature) to station 70+00. Predominantly clay fill exists down to
elevations varying from -5 to -10 underlain by a 3- to 9-foot layer

*All elevations are in feet and refer to m.s.1l. (mean sea level)
datum unless otherwise noted.



Par 7a

of organic clay extending down to elevations varying from -15 to
-20. Beneath the organic clay is a 22- to 30-foot layer of fat clay
with some silt strata near its top. The fat clay is underlain by

a fine sand deposit extending from about elevation -40 to elevation
-75, where the top of the Pleistocene formation is encountered.

b. Station 7C+00 to station 100+00. Clay predominates
down to elevations varying from -3 to -10 underlain by a 3- to 8-
foot layer of organic clay extending down to elevations varying
from -15 to -20. Beneath the organic clay there is a 26- to 40-foot
layer of fat clay, with some silt strata near its top, extending down
to approximate elevation -45. The fat clay layer is underlain by a
deposit containing layers of fat and lean clays and fine sands ex-
tending down to approximate elevations -65 to -75, where the top of
the Pleistocene formation is encountered.

c. Station 100+00 to station 108+00 (lock end of project
feature). Except for a 3- to 4-foot surface layer of silty sand,
clay predominates down to approximate elevation -18 where a 3- to
4-foot layer of silt overlies a clay layer extending down to approx-
imate elevation -48. The clay layer is underlain by a clay deposit
containing a 2- to 3-foot layer of fine sands at its top and extends
down to approximate elevations -68 to -75, where the top of the
Pleistocene formation is encountered.

8. Inner Harbor Navigation Canal Remaining Levees. Subsur-
face soil conditions along the project feature consist 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 is encountered at
approximate elevation -50 at the lake end of the project, and -70
at various locations along the alignment except for ancient entrench-
ments incised deeper into the Pleistocene. Generalized soil and
geologic profiles are shown on plates 7 through 9. The portion of
the subsurface soils above the Pleistocene deposit, which directly
affects the design of this project feature, consists generally of
the following:

a. Station 31400 (lake end of the project feature) to
station 85+00 (on both east and west side of IHNC). This reach is
predominately fine sand fill which extends to elevations varying
from 0 to -10, underlain by a 5- to 10-foot layer of organic clay
which overlies a buried beach sand extending to elevations varying
from -35 to -50 where a 5= to 20-foot layer of fat clay overlies the
Pleistocene formation.

b. Station 85+00 to station 140+00 (on both sides of
IHNC). This reach is predominately fat clay fill which extends to
elevations varying from 4 to O overlying a 5- to 10-foot layer of
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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 -40 where a stratified layer of silt, sand, and clay over-
lies the Pleistocene formation.

c. Station 140+00 to station 180+00 (on both sides of
IHNC) and from station 180+C0 along the west side of IHNC to Florida
Avenue. This reach is predominately 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 eleva-
tions 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 formation.

9. Citrus Back Levee. Subsurface soil conditions along this
project segment consist generally of 10 to 15 feet of artificial
levee fill overlying 45 to 60 feet of Recent deposits of clays,
silts, and sands which are underlain by a Pleistocene deposit
encountered at elevations -50 at the west end of the project and -60
at the east end of the project. A generalized soil and geologic
profile is shown on plate 10. The portion of the subsurface soils
above the Pleistocene deposit, which directly affects the design of
this project, consists generally of the following:

a. Station 176+75.87 (west end of the project) to station
415400 (vicinity of Paris Road). This reach is predominately soft
to stiff clay fill down to elevations varying from -5 to -8 under-
lain by a 5- to 10-foot layer of soft organic clay which overlies
soft to medium clays extending down to elevations varying from -40
to -45 where a 5- to 15~foot layer of fine'sand overlies the Pleisto-
cene deposit.

b. Station 415400 to station 481+00. This reach is
predominately soft to stiff clay fill down to approximate elevation
=3 underlain by a 10- to 20-foot layer of soft to medium fat clay
which overlies a stratified layer of silts and lean clays extending
down to varying elevations of -30 to -40 where a 7- to 20-foot
stratified layer of fine sands and medium clays overlies the Pleisto-
cene formation.

c. Station 481+00 to station 495+00. This reach is pre-
dominately medium to stiff clay fill down to approximate elevation
0.0 underlain by a 1l0-foot layer of soft to medium organic clay which
overlies an abandoned distributary of silts and sands overlying the
Pleistocene formation.
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d. Station 495+C0 to station 550+00. This reach is
predominately soft to medium clay fill down to approximate eleva-
tion -3 underlain by a 5- to 10-foot layer of soft to medium
organiz clay which owverlies a stratified layer of silts and soft to
medium clays extending down to the top of the Pleistocene formation.

e. Station 550+00 to station 580+00. This reach is
predominately soft to medium clay fill down to approximate elevation
-3. Below the clay fill is a 10-foot layer of soft organic clay
which overlies a 10-foot layer of soft to medium . fat clay. Below
the layer of fat clay is a 1l0-foot layer of fine sand overlying a
medium clay layer extending down to the top of the Pleistocene
formation. :

f. Station 580400 to station 650+00. This reach is
predominately soft to medium clay fill down to approximate elevation
-4.0. Below the clay fill is an 8-foot layer of soft to medium
organic clay underlain by 10 feet of stratified layers of silts and
lean clays. Below the layers of silts and lean clays is a 5~ to
10-foot layer of fine sand which overlies a medium fat clay layer
extending to the top of the Pleistocene formation.

g. Station 650+00 to station 664+73.3 (east end of
project feature). From the surface to elevation 0.0, this reach
consists of a medium to stiff clay fill underlain by a l0foot medium
fat clay layer. Below the fat clay layer is 10 feet of stratified
layers of silts and lean clays which overlies soft to stiff clays
extending to the top of the Pleistocene formation.

10. Field investigations. Soil resistivity measurements using
the 4-pin method were made every 200 to 500 feet along the floodwall
alignment. Electrode spacings of 5 and 10 feet were used at each
location to obtain the average resistivity of the soil to 5- and
10-foot depths. At each location where the above measurements were
made, a soil sample was obtained near the ground surface (3 to 12

inches in depth) and the following laboratory tests were performed on
the sample:

a. Visual classification.
b. Determination of pH.
c. Electrical soil resistivity using the soil box method.

d. The scil temperatures at the times of the tests.

The data obtained in the shove survey and tests are shown in appendix
a.
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11. 1In the project areas, there is only one section along which
sheet piling have been previously installed. These piling were in-
stalled by the Orleans Levee Board in 1966 along the west side of the
IHNC. Since an original testing program was not undertaken for these
piling, there is no basis for definitive comparison with tests that
might be taken now. Further, none of these piling have been pulled
to date for examination, and it is doubtful that the elapsed time
has been sufficient so that corrosion effects could be detected.

EVALUATION OF OVERALL CORROSION PROBLEMS

12. General. The major cause of corrosion of iron and steel
structures in soil can be attributed to moisture and the nonuniform
distribution of oxygen on the surface of these structures. The
National Bureau of Standards Monograph No. 58, April 1962, "Corrosion
of Steel Pilings in Soils" states that when driven into natural un-
disturbed soil, steel piling does not corrode at a rate sufficient to
significantly affect strength or useful life. The absence of signi-
ficant corrosion on the piling inspected by the Bureau at eleven
different locations is attributable to the probability that there is
not enough oxygen available either originally or by replenishment to
support corrosion on the underground sections. The conditions at the
test sites varied widely and even though the soil properties and
characteristics did indicate a corrosive environment at many of the
sites, the data obtained indicate that sufficient oxygen is not avail-
able a short distance below the ground line, and especially below the
water table to promote corrosion by differential aeration or other
causes.

13. The major portion of the steel piling being driven for the
Lake Pontchartrain Barrier Plan is located in old existing levees and
undisturbed fill. Wwhile soil samples obtained from these areas do
indicate an environment which may be suspect from a corrosion stand-
point, it is anticipated that sufficient oxygen will not be available
to promote corrosion both below the ground line and below the water
table. In those areas where the levee is to be raised or relocated
and the piling is exposed to new fill and disturbed soil, corrosion
damage is anticipated and coated piling will be utilized to obtain
maximum protection.

14. Utility companies in this area have not encountered any
corrosion problems on their gas, water, and sewer mains which can be
attributed to stray currents. Therefore, stray current corrosion is
not anticipated to present a problem at this time. However, since the
project area is essentially an industrial area, stray current corro-
sion must be considered-as a possible future problem.
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CORROSION PROTECTIVE MEASURES

15. Steel piling.

a. Painting. BAll steel piling in contact with backfill or
new levee fill will be coated with 20 mils of coal tar epoxy. This
includes the steel sheet piling of the I-type floodwall, the steel
sheet pile cutoff of the T-type floodwall, and the steel pipe piles
supporting the T-type floodwall under the North Claiborne Avenue
Bridge, and the gates and the kicker pile wall through the Jones and
Laughlin warehouse. Piling to be coated are as follows:

(1) Inner Harbor Navigation Canal West Levee, Florida
Avenue to IHNC Lock. Sheet pile approximate station 34+95 to 38+58;
elevation 2.5 to elevation 7.5. Sheet pile approximate station
39+78.5 to 44+34; elevation 2.5 to elevation 7.5. Pipe pile approx-
imate station 59+45 to 65+42; upper 12 feet coated from 6 inches
below the top of the sheet piling. Pipe pile approximate station
94+53 to 95+78; upper 12 feet coated from 6 inches below the top of
the sheet piling.

(2) Inner Harbor Navigation Canal Remaining Levees.
(on west side of IHNC). Sheet pile approximate station 132+10 to
135+46; elevation -2.0 to elevation 10.0.

(3) Citrus Back Levee. No corrosion protection
measures are proposed for this reach since any piling that would have
to be driven would be installed in old existing levees where protec-
tion is not needed.

b. Bonding. All steel sheet piling and all pipe piling
coated and uncoated will be bonded together to obtain electrical
continuity and provide for installation of cathodic protection if the
need arises in the future. These provisions are shown on plate 11
and are as follows:

(1) I-Type Floodwall. The piles will be bonded to-
gether with a No. 6 reinforcing bar welded to each of the piles near
the top. Flexible jumpers insulated with cross-linked polyethelene
will be welded or brazed to adjacent sheet piles at the monolith
joints 3 inches below the bottom of the concrete.

(2) T-Type Floodwall. In addition to the electrical
bonding described above, No. 6 reinforcing bars welded to the sheet
piles at 100-foot intervals will be brought up through the concrete
to a ferrule located 18 inches below the ground line. The ferrules
will be set at 100 feet, and adjacent ferrules will be located on
opposite sides of the wall providing connection points at intervals
of 200 feet on either side of the wall.
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(3) Steel Pipe Piles. The steel piles supporting the
T-type floodwall will be coated with 20 mils of coal tar epoxy and
bonded to the sheet pile cutoff with No. 6 reinforcing bars.

16. Gates. The éwing gates, roller gates, flap gates, trolleys,
"I" beams, corner plates and all ferrous metal components which are not
galvanized or stainless steel will be coated with a 5-coat vinyl paint
system.

ESTIMATES OF COST

17. Estimates of cost. Estimated costs for corrosion protection
and painting are included in the referenced design memorandums (see
paragraph 3). The cost of painting is included in the item painted;
bonding rods are covered under Steel Reinforcement and Ferrules;
covers and jumpers are covered under Miscellaneous Metal Work.

RECOMMENDATION

18. Recommendation. The plan for corrosion protection included
herein, consisting of coating piling and painting miscellaneous
ferrous metal components which are not galvanized or stainless steel,
is considered to be the most practical plan and is recommended for
approval.
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CORPS OF ENGINEERS U.S. ARMY

UNIFIED SOIL CLASSIFICATION

LETTER [SYM NOTES:
MAJOR DIVISION | TYPE TYPICAL NAMES
SYMBOL [BoL FIGURES TO LEFT OF BORING UNDER COLUMN "W OR Djg
5 see | SR |GW 25| GRAVEL,Well Graded, gravel- sand mixtures, little or no fines Are naturol water contents in percent dry weight
" o - E 9 T . . 5 i i i
=5 |33 s | GP ’i| GRAVEL,Poorly Graded, gravel-sond mixtures, little or no fines When underlined denotes Do size in mm *
- c 2 g : 5 = B " " " L]
B | R e o M I SILTY GRAVEL, grovel-sand -silt mixtures FIGURES TO LEFT OF BORING UNDER COLUMNS “LL" AND “PL
o 3 & |9 ¢f 52 (Appreciobie A% . Are liquid and plostic limits, respectively
w 8 - £ 85 3| Amount of GC 4 CLAYEY GRAVEL, gravel -sand - clay mixtures SYMBOLS TO LEFT OF BORING
o [ TCLEAN oto ND. - \vi
& N ‘Gz‘g SAND SW 253 SAND, Well - Groded, gravelly sands Ground - water surfoce ond date observed
I 38 T2 |iLirtia or B = r Ily sands
0 g 8 § .88 g[No Fines] SP SAND, Poorly - Graded, gravelly @ Denotes location of consolidation test **
E 22 |2 255 SANDS | GM [EE SILTY SAND, sond-silt mixtures
S§s $§2 |t SC GCLAYEY SAND, sand-clay mixtures @ Denotes location of consolidated - drained direct shear test ® ¥
2£ | 2§53 |Amounto ; -cloy
= ; Z o : = Denotes locati f consolidated - ined triaxial i wi
22, sirs ano| ML H SILT & very fine sand, silty or clayey fine sond or clayey silt with sight plasticity ® enotes location of consolidated -undrained triaxial compression test
? E% lL'zuL‘:LSm“ CL % LEAN CLAY; Sondy Clay; Silty Clay; of low to medium plasticity @ Denotes location of unconsolidated-undrained trioxiol compression test **
E Ef <50 oL E:i ORGANIC SILTS and organic silty clays of low plasticity @ D;zng:es I:cuth:: of :amplef suhbjecfid 'lc*cgnsolidutian test and each
A M - - —— - — of the obove three types of sheor tests
g Ca g sis ano| MH SILT, fine sandy or silty soil with high plasticity FW Denotes free water encountered in boring or sample
2= CLAYS : = 3 =
LEs . wesimit| CH WA FAT CLAY, inorganic clay of high plosticity FIGURES TO RIGHT OF BORING
% g‘,’ . = 50) OH Y/ orcanic GLAYS of medium fo high plasticity, organic silts aAre values of cohesion in Ibs./sq.ft. from unconfined compression tests
o . : ; i ] In parenthesis are driving resistances in blows per foot determined with o
HIGHLY ORGANIC SOILS Pt PEAT, ond other highly organic soil standard split spoon sampler (12" 1D, 2"0.D.) and o 140 Ib. driving hammer
7 with o 30" dro
WoOoD wd wOooD i :
v = — Where underlined with o solid line denotes laboratory permeability in centimeters
SHELLS Si 2% SHELLS per second of undisturbed sample
Where underlined with a doshed line denotes loboratory permeability in centimeters
NO SAMPLE
per second of sample remoulded to the estimated naturoal void ratio
* The Dyg size of a soil is the grain diometer in millimeters of which 10% of the soil
is finer, and 90% coarser than size Dyg.
s 10
#%Results of these tests are ovailable for inspection in the U.S, Army Engineer District
Office, if these symbols appeor beside the boring logs on the drowings.

NOTE: Soils possessing charocteristics of two groups are designated by combinations of group symbols

DESCRIPTIVE SYMBOLS
GENERAL NOTES:

GOLOR —— CONSISTENCY MODIFICATIONS While the borings ore representative of subsurface conditions ot their respective locations
GOLOR SYMBOL FOR COHESIVE SOILS MODIFICATION _|SYMBOL and for their respective vertical reaches, local variations characteristic of the sub-
TAN T COHESION IN LBS./SQ.FT. FROM Traces Tr- surface materials of the region ore onticipated and, if encountered, such variations will not
CONSISTENGCY SYMBOL || — .
YELLOW Y UNCONFINED GOMPRESSION TEST Fine F be considered as differing moterially within the purview of clause 4 of the contract.
RED R VERY SOFT < 250 vSo Medium Ground-water elevations shown on the boring logs represent ground-water surfaces encounter-
BLACK BK SOFT 250 - 500 So Coarse C ed on the dates shown. Absence of water surfoce daota on certain borings implies tho! no
GRAY Gr MEDIUM 500 - 1000 M Concretions cc ground-water data is avaoiloble, but does not necessarily mean that ground water will not be
LIGHT GRAY Iér_ STIFF 1000 - 2000 st Rootlets ot encountered at the locotions or within the verficol reaches of these borings.
DARK GRAY dGr VERY STIFF 2000 - 4000 v 5t Lignite frogments Ig consistency of cohesive soils shown on the boring logs is based on driller's log ond visual
BROWN sr || HARD =~ 4000 H Shale frogments sh examination and is approximate, except within those verticol reaches of the borings where
LIGHT BROWN 1Br e — Sondstone fragments sds shear strengths from unconfined compression tests are shown.
DARK BROWN dBr = 80 Shell fragments sif
BROWNISH-GRAY | br Gr a Organic matter 0
GRAYISH - BROWN | gyBr = Clay strota or lenses | GS
GREENISH -GRAY | gnGr t 40 Silt stroto or lenses sSis
GRAYISH - GREEN | gyGn o Sond strato or lenses | S5
GREEN Gn 5 Sandy s
BLUE Bl < Gravelly G
120 -
BLUE- GREEN BIGN o Boulders B SOIL BORING LEGEND
WHITE Wh 5 Slickensides SL
MOTTLED Mot o Wood wd
0 Oxidized ox
L. L. — LIQUID LIMIT 2 G- 8-64 SYMBOL FW, NOTE REVISED EE:;EZ‘
PLASTICITY CHART L e tf:"";&?”?ﬁﬁ U.S. ARMY E”gé,lepi“ oD;S;:{I;;‘;,E;I:: ORLEANS
For classification of fine - groined soils e CESCHIPTION sy | FILE NO. H-2-21800

PLATE A
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