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Pyburn & Odom, Inc.

Suite A

8178 GSRI Avenue

Baton Rouge, Louisiana 70820

Attention Mr. Raul Gonzalez

Gentlemen:

Geotechnical Investigation
France Road Terminal
Flood Protection

New Qrleans, Louisiana

Transmitted are three copies of our revised engineering report covering a
geotechnical investigation for the subject project.

Thank you for asking us to perform these services.
Yours very truly,
EUSTIS ENGINEERING COMPANY, INC.
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JOHN R. EUSTIS, P.E.
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GEQTECHNICAL INVESTIGATION
FRANCE ROAD TERMINAL
FLOOD PROTECTION
NEW ORI.EANS., LOUISTANA

INTRODUCTION

1.  This report contains the results of a geotechnical investigation
performed for the proposed flood protection at France Road Terminal in New
Orleans, Louisiana. The investigation was performed in accordance with Eustis
Engineering Company, Inc.’s letters of proposal dated 29 October 1990 and 30 June
1993 and subsequent verbal revisions. The proposal letters and revisions were
verbally accepted by Mr. Lyn Denton representing Berger, Barnard & Thomas,
Inc., (presently Barnard & Thomas, Inc., a Subsidiary of Pyburn & Odom, Inc.)

consulting engineers for the project.

2. This report has been prepared in accordance with generally accepted
geotechnical engineering practice for the exclusive use of Barnard & Thomas, Inc.,
for specific application to the subject project. In the event that any changes in the
nature, design, or location of the proposed floodwall are planned, the conclusions
and recommendations contained in this report shall not be considered valid unless
the changes are reviewed and the conclusions of this report are modified or verified
in writing. Should these data be used by anyone other than Barnard and Thomas,
Inc., they should contact Eustis Engineering for interpretation of data and to secure

other information that may be pertinent to this project.
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3. The analyses and recommendations contained in this report are based
in part on data obtained from the soil borings. The nature and extent of variations
in the subsoil conditions that may exist between and away from the boring locations
may not become evident until construction. If variations then appear, it will be

necessary to reevaluate the recommendations contained in this report.

4.  Recommendations and conclusions contained in this report are to some
degree subjective and should not be included in the contract plans and
specifications. However, the results of the soil borings and laboratory tests
contained in the Appendix of this report may be included in the plans and

specifications.

SCOPE

5. The investigation included the drilling of undisturbed sample type soil
test borings to determine subsoil conditions and stratification, and to obtain samples
of the various strata encountered. Soil mechanics laboratory tests were performed
on samples obtained from the borings to evaluate their physical properties.
Engineering analyses were made to evaluate a cofferdam at Slip No. 3, cantilever
I-type floodwalls, allowable pile load capacities for T-wall and gate structures, slope

stability, estimates of settlement, and other pertinent requirements.
SOIL BORINGS

6. A total of nine undisturbed sample type soil test borings, designated 19
through 27 were drilled during the periods 6-7 July 1992 and 27 August to 2
September 1993 at the locations shown on Figure 1. Borings 1 through 18 were

-2
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drilled between 23 April and 2 May 1990 for a previous investigation. The borings
were drilled using a truck mounted rotary type drill rig, each to a depth of 70 feet
below the existing ground or water surface. Borings 21 and 22 were drilled from
a barge in Slip No. 4 and Slip No. 3, respectively. The results of the borings are

shown in both tabular and graphical form on the detailed descriptive logs in the

Appendix.

7. Undisturbed samples of cohesive or semi-cohesive subsoils were
obtained at close intervals or changes in stratum using a 3-in. diameter thinwall
Shelby tube sampling barrel. The samples were extruded in the field, inspected,
and visually classified by Eustis Engineering’s soil technician. Representative

portions of the samples were placed in moisture proof containers for preservation.

8.  Cohesionless soils were sampled during the performance of in situ
Standard Penetration Tests. This test consists of driving a 2-in. diameter splitspoon
sampler into the soil using blows of a 140-1b weight dropped 30 inches. The
number of blows required to drive the sampler 1 foot after it is first seated 6 inches
is recorded on the boring logs under the column heading "SPT." This test gives an
indication of the relative density of cohesionless soils. Samples obtained during the

tests were placed in glass jars for preservation.

LABORATORY TESTS

9. Soil mechanics laboratory tests consisting of natural water content, unit
weight, and either unconfined compression shear or unconsolidated undrained
triaxial compression shear were performed on undisturbed samples obtained from

the borings. The results of these laboratory tests are summarized in tabular form

-3-
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on the boring logs. A grain size analysis was performed on a sample of the shell
fill and the results are shown graphically in the form of a grain size distribution

curve in the Appendix.
DESCRIPTION OF SUBSOIL. CONDITIONS

10.  Fill materials were encountered at all seven of the land borings and
extended to depths ranging from 9 to 26 feet below the existing ground surface.
The fill consists mainly of very loose to very dense gray and white shells and sand
which contain miscellaneous materials such as limestone, concrete and wood. The
water depth at the two borings drilled in the slips was 18 feet. At Boring 21 in Slip

No. 4, the mud bottom consisted of 9 feet of shells.

11. Beneath the fill is a stratum of very soft to medium stiff gray clay that
extends to depths ranging from 42 to 51.5 feet below the existing ground or water
surface. Following this is a stratum of soft to stiff gray, greenish-gray or gray and
tan clay and sandy clay that extends to depths ranging from 51.5 to 67 feet. This,
in turn, is underlain by a stratum of loose to dense gray silty sand and clayey sand
and loose to medium compact gray clayey silt and sandy silt. Except for Boring 19,
this stratum extends to the bottom of the borings which terminate at the 70-ft depth.
At Boring 19, this étratufn extends to the 64-ft depth and is underlain by soft gray

clay to the 70-ft depth.

Ground Water Conditions

12. In order to determine ground water conditions at the time of the field

exploration, an auger hole was drilled without the use of water during the drilling

-4-



process at a location approximately 25 feet south of Boring 19. Ground water was
first encountered at the 6-ft depth. A measurement made six hours after completion
of drilling operations indicated ground water had risen to the 4-ft depth. The depth
to ground water will vary with the water level in the Inner Harbor Navigation
Canal, climatic/seasonal conditions, drainage improvements, and other factors. If
important to construction, the depth to ground water should be established by the

contractor immediately prior to initiation of the work.
PREVIOUS INVESTIGATION

13. Eustis Engineering has previously performed a geotechnical
investigation at the site for a secondary floodwall intended to protect only property
of the Board of Commissioners of the Port of New Orleans (Dock Board). The
results of this previous investigation are contained in our report entitled,
"Geotechnical Investigation, France Road Terminal, Flood Protection, New
Orleans, Louisiana,"” dated 22 June 1990. For convenience, detailed descriptive
logs of 17 borings drilled for this investigation are included in the Appendix of this

report. The borings are designated as 1 through 7 and 9 through 18. Several

attempts were made to drill Boring 8 but were not successful due to the presence of

miscellaneous fill material including pieces of steel and concrete. The locations of

these borings are shown on Figure 1.
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FOUNDATION ANALYSES

Soil Parameters

14.  Four soil reaches have been assigned for performance of geotechnical
engineering analyses. The soil parameters assigned for each soil reach are shown
graphically on Figures 2 through 5 along with the borings on which they are based.
It should be noted that Reach IV applies only to the circular cofferdam across Slip
No. 3. It should also be noted that soil parameters for Reach II assume shells
extend from the ground surface and varies in depth from el -20 to -33 NGVD. An
angle of internal friction of 30° and a saturated unit weight of 105 pcf is assigned
to the shells. Below the shells, soil parameters for Reach II are the same as Reach

L.

Cofferdam at Slip No. 3

15. Design Conditions. A cross-section of the proposed cofferdam closure

- of Slip No. 3 is shown on Figure 6 along with relevant elevations. Also shown are

the assigned Reach IV soil stratification and parameters used for the computations.

16. Analyses. Cofferdam analyses were based on methods described in
the NAVFAC DM-7.2 Design Manual. Based on the results of the computations,
Eustis Engineering recommends a minimum 36-ft diameter circular-type cellular
cofferdam utilizing 45° connecting arcs. In order to provide adequate bearing
support, penetration of the steel sheetpiles forming the cofferdam should be at least
el -65 resulting in 80-ft long sheetpiles. Straight web steel sheetpiles with an

ultimate interlock tension capacity of at least 3.5 kips per linear inch should be

-6 -



used. Results of both external and internal stability analyses are shown on Figure
6 as factors of safety against various modes of failure. The recommended factors
of safety are also shown. A copy of the detailed computations can be furnished
upon request. The maximum bulging of cells occurs at approximately one-fourth
of the height above the mud bottom and the cells tilt approximately 0.02 to 0.03

radians due to the difference in lateral loads on the outboard and inboard phases.

17. Fill. Fill material within the cells should consist of locally available
pumped river sand. Specifications should require this material to be free of wood,
roots, clay lumps, organic matter and debris, and not contain more than 10% by
weight of material passing a U.S. Standard No. 200 sieve. Sand fill placed below
the water level may be dumped into place. The remaining fill above the water level
should be placed in uniform lifts not exceeding 3 feet in thickness. Compaction of
the fill above the water level beyond that which occurs during placement and

spreading is not necessary.

18. Settlement. It is estimated the ultimate settlement of the fill surface
may be on the order of 8 to 10 feet. This estimate assumes there will be periodic
additions of fill throughout the life of the structure. It is recommended that fill be
added when the surface settles to el 13 in order to maintain the design grade of el
15. It is further estimated settlement of the sheetpiles may be on the order of 1 to

3 inches.

19. Corrosion. When cofferdams are used as permanent structures,
corrosion occurs from the top of the splash zone to a point just below mean low

water level. Unless the effects of corrosion are included in the design of the



sheetpiles, the use of protective coating, corrosion resistance steel, and/or cathodic

protection is recommended.

20. Drainage. Considering the short term duration of the high water

condition, we do not believe that installation of weep holes on the inboard sheeting

is necessary to drain the fill within the cells.

21. Construction. It is important the contractor selected be experienced

in the field of cofferdam installation. Close field supervision should be maintained
throughout construction by qualified and experienced personnel to ensure that
proper construction procedures are followed. It is important the integrity of the
interlocks are maintained throughout the entire length of the sheetpiles in order to

ensure a stable cofferdam.

22.  Other Considerations. An earthen access ramp was proposed adjacent

to the cofferdam. However, analyses indicated the proximity of the ramp to Slip

No. 4 would result in an unstable bank. Therefore, the use of an earth ramp was

eliminated from the project and other means will be utilized to gain access to the

cofferdam.

Slope Stability

23. Typical Cross-Section. Slope stability analyses were performed using

the Corps of Engineers’ computer program "Uplift." Stability analyses were
perfonned with respect to the Inner Harbor Navigation Canal for Reaches I, IT and
III soil parameters. Stability analyses were also performed with respect to Slip Nos.

3 and 4 based on Reaches I and II soil parameters. Reach III soil parameters are

-8-
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not applicable at these slips since they are based on the results of Borings 19 and
20 only which are located at the north end of the project. The purpose of the
stability computations were to determine a recommended typical cross-section to
provide a minimum factor of safety of 1.3 against a potential slope stability failure.
Additionally, computations were made to determine the recommended distances

from the proposed floodwall for various surcharge loads.

24. Inner Harbor Navigation Canal. The results of the slope stability
computations are shown on Figures 7 through 9, along with the locations of the
critical active and passive wedges. It should be noted the typical cross-section for

Reaches I and II are the same.

25. It is the intent the recommended typical cross-section be used as a
template to determine the required cut and fill at each cross-section taken along the
floodwall alignment throughout the soil reach. The control point for the template
is the floodwall. Using Reaches I and II to illustrate, this can be accomplished by
superimposing the typical cross-section template on the existing profile so that the
typical floodwall location coincides with the desired floodwall location. Above el -
5, the existing profile that is higher than the typical cross-section must be degraded.
However, if the existing profile is lower than the typical cross-section, filling is not
necessary. Below el -5, the existing profile that is lower than the typical cross-
section must be filled. However, if the existing profile is higher than the typical
cross-section, degrading is not necessary. This procedure is illustrated on Figure

10 wherein the typical cross-section is superimposed on the existing profile "GG."
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26. It is understood a 36-in. diameter storm water drain pipe is located
within one segment of the Reach I soil parameters. It is desirable to shift the
location of the proposed floodwall closer to the Inner Harbor Navigation Canal than
that indicated by the typical cross-section in order to avoid having to relocate this
existing drain pipe. In this regard, stability analyses were made for the furnished

cross-section at Station N4 and the results of the computations are shown on Figure

11.

27. Stability at Slip No. 3. Computations were made to determine the
recommended degrading of the bank adjacent to Slip No. 3 to provide a minimum
factor of safety of 1.3 against a potential slope stability failure. The results of the
computations are shown on Figure 12 along with the locations of the critical active
and passive wedges. The computations indicate the side slope of the slip should not
be steeper than 1 vertical on 3 horizontal. Further, the top of the bank should be
degraded to el 0.0 for horizontal distance of 36 feet from the top of the side slope.
The analyses on Figure 12 are based on Reach I soil conditions. Previous slope
stability analyses show that Reach II soil conditions do not govern slope stability.
Degrading operations must begin at the highest elevation and proceed down toward
the lowest elevation. Spoil material must not be stockpiled and instead should be

immediately removed from the site.

28. Stability at Slip No. 4. Furnished drawings indicate dredging will be

required in Slip No. 4 to accommodate a ramp barge and seagoing notch barge.
Computations were made to determine a typical cross-section that will provide a
minimum factor of safety of 1.3 against a potential slope stability failure into the

dredged slip. The results of the computations are shown on Figure 13 along with

-10 -



the locations of the critical active and passive wedges. Based on the computations,

the recommended horizontal distances measured from the centerline of the slip are:

. 50 feet maximum to the toe of the slope,
o 115 feet minimum to the top of the bank,
. 165 feet minimum to the floodwall, and

J 210 feet minimum to the edge of a 500 psf surcharge loading.

The side slope should not be steeper than 1 vertical on 3.25 horizonal and the
ground surface should not be higher than el 5 between the top of the bank and the

toe of the floodwall berm.

[-Type Floodwall

29. Design Conditions. Computations to determine the required sheetpile

penetration for an I-type floodwall were based on the following Corps of Engineers’
criteria. Case 1 conditions include a factor of safety of 1.5 applied to the soil shear

strengths for the still water level (SWL) load condition. Case 2 conditions include

a factor of safety of 1 applied to the SWL plus 2 feet of freeboard load condition.

Also, a minimum "penetration to head" ratio of 3 to 1 is required where the head
is the water depth at the fl“oodwatll based on the SWL. All floodwall analyses were
performed using the Corps of Engineers’ computer program "CWALSHT" using
the net design grade and not the construction grade which includes a 6-in.
overbuild. ‘Computer printouts for the various loading cases can be furnished upon

request.

-11 -
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30. Berm. The computations assume that a berm will be constructed to
provide additional support for the sheetpiles except in the vicinity of the Area 1
pump stations. We recommend, where possible, the crown of the berm be
constructed to a uniform elevation throughout the project to minimize variations in
sheetpile embedment. According to the furnished "design and cost estimate"
drawings, the crown of the berm will be constructed to a uniform grade of el 8. To
satisfy slope stability requirements at Station N4, the crown of the berm will be
lowered to el 6.5 as shown on Figure 11. Furnished drawings also show the
average existing ground surface along the floodwall alignment typically ranges from
el 3to el 6. Ground water was assumed to be at the ground surface for the purpose

of the computations.

31. Analyses. The results of the computations based on Reach I soil
parameters are shown graphically on Figures 14 through 16. Since the minimum
penetration to head ratio of 3 to 1 governs, the required embedment for Reach I also
applies to Reach III where shear strength of the upper strata are higher than Reach
I. Asshown on Figures 14 and 15, a sheetpile penetration to el -7 is required based
on the crown of the berm at el 8. The lateral pressure diagram shown on Figure 14

should be used to determine the shear, moment, and deflection diagrams.

32. The use of a supporting berm will be eliminated for the 20 to 30-ft long
segments of floodwall across the front of the Area 1 pump stations to reduce
differential settlement between these two facilities. Furnished drawings indicate the
average existing ground surface is typically at el 6 at these locations. The results
of the computations for this condition are shown on Figure 16. A sheetpile
penetration to el -15 is required, and the lateral pressure diagram shown should be

used to determine the shear, moment, and deflection diagrams.

-12-
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33. The results of the computations for the berm lowered to el 6.5 at
Station N4 are shown on Figure 17. A sheetpile penetration to el -17.75 is required
and the lateral pressure diagram shown should be used to determine the shear,

moment, and deflection diagrams.

34. The results of the computations for Reach II soil parameters are shown
on Figures 18 and 19. A sheetpile penetration to el -24 is required to satisfy
seepage analyses based on ground surface at el 3. Seepage analyses were
performed using the Harr method described in "Ground Water and Seepage by M.
E. Harr." The lateral pressure diagram shown on Figure 19 should be used to

determine the shear, moment and deflection diagrams.

35. Installation. Itisbelieved steel sheetpiles should penetrate the deposits
of sand and shell fill without excessive hard driving. Considering the history of the
site, as well as the types and amounts of miscellaneous fill materials that have been
encountered, interference during sheetpile installation by near surface and

subsurface obstructions should be expected. We believe excavation of a 3-ft wide,

/

_ﬁ:ﬁ\deep inspection trench made along the floodwall alignment should uncover a

majority of shallow obstructions.

36. As previously mentioned, several attempts to drill Boring 8 were
unsuccessful due to the probable presence of large pieces of steel or concrete.
Based on these attempts, we believe the tops of the obstructions are within a few
feet of the ground surface but may extend laterally 50 feet or more from Boring 8.
The depths of the obstructions are unknown. It is possible a large segment of the
floodwall alignment adjacent to the scrap metal yard area may be underlain by steel

or other obstructions. Excavation of a series of trenches may be necessary to
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determine the extent of obstructions between the locations of Borings 6 and 9
around Slip No. 3 adjacent to the yard area. These trenches should be spaced

parallel and perpendicular to the floodwall alignment.

37. The purpose of all trench excavations is to uncover the nature, depth,
and extent of obstructions in order to determine if the obstruction can be removed
by an open excavation. If the presence of obstructions are suspected at depths
below the inspection trenches, seismic methods or probe borings should be
employed. Also, seismic methods and/or probe borings may be used initially to
locate suspicious areas where a series of trenches can subsequently be excavated.
We recommend inspection trenches, seismic methods, and probe borings to uncover
obstructions, and excavation operations to remove obstructions be performed under
a separate work contract prior to initiation of construction at the floodwall. Where
the nature, depth, or extent of an obstruction makes removal by excavation

impractical, it may be necessary to reroute the floodwall.

38. Backfill for the 2-ft wide, 6~ft deep inspection trench along the

floodwall alignment should be a compacted cohesive soil. Specifications should

| require cohesive backfill to have a liquid limit (LL) between 40 and 60% and a

plasticity index (PI) between 15% and 30%. Backfill should be placed in 10 to 12-
in. thick lifts and each lift compacted to at least 95% of the maximum dry density
at optimum water content in accordance with ASTM D 698. It is the intent all
sheetpiles forming the floodwall be driven through a 2~-ft wide by 6~ft deep plug of
relatively impervious soil. Beyond this, in situ soils may be used for backfill. In
situ backfill should be placed in 10 to 12-in. thick lifts and compacted to a density

equal to or greater than the adjacent soils.
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Sheetpile Cutoff Walls

39. Penetration. Analyses have been made to determine the recommended
tip penetration for sheetpile cutoff walls located beneath proposed T-wall and
floodgate structures. The computations utilized Lanes Weighted Creep Ratio
method of seepage analyses wherein the length of the flow path is compared to the
differential hydrostatic head. Acceptable values of creep ratio are 4.0 and 6.5 for
the organic clays of Reach I and the sandy shells of Reach II, respectively. The
results of the computations indicate minimum tip penetrations of el -15.5 in Reaches

I and III, and el -28 in Reach II.

40. Surcharge Load. Stability analyses were made to determine the factor
of safety against a potential deep seated failure beneath the base of T-wall and
floodgate structures. In Reaches I and III, the factor of safety exceeds the minimum
acceptable value of 1.3. Therefore, the sheetpile cutoff wall will not impose a

lateral surcharge load on structures located in the Reaches I and III soil parameters.

41. In ReachII, the factor of safety against a deep seated stability failure

is less than 1.3. Therefore, the sheetpile cutoff must provide the additional

resistance necessary to improve the factor of safety to 1.3. The portion of the
resistance developed by the cutoff wall will be transferred to the structure as a
lateral surcharge load. The magnitude of the load is 22 plf which is imposed at the

base of the structure.

42.  Typical cross-sections along with the applicable stability, sheetpiles,

and seepage analyses are shown on Figure 20 for Reaches I and III and Figure 21
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Reach II. Recommendations pertaining to the installation of sheetpiles for I-walls

also apply to cutoff walls.

Pile Foundations

43. Furnished Information. —Square, precast concrete piles will be used

to support T-walls and floodgates.

44. Ultdmate Pile Toad Capacity. Computations to determine the

estimated ultimate compressive and tensile pile capacities for vertical piles were
made using a computer program developed by Eustis Engineering. The results of
the computations are shown in tabular form on Figures 22 through 24. The
estimated pile load capacities in this report are based on a soil-pile relationship only.
Therefore, the structural capacity of the piles and their connections to transmit the
loads must be determined by a structural engineer. All lateral loads must be
resisted by batter piles. The axial capacity and horizontal component of batter piles

can be determined with the formula shown on Figure 25.

45. For planning purposes, a factor of safety of 2 may be applied to the
value shown on Figures 22 through 24. Use of a factor of safety of 2 for planning
assumes a pile load test will be performed to verify the design load. If a pile load
test will not be performed, a factor of safety of 3 must be used to determine the

design capacity.

46. Pile Embedments Below Bottom of Boring. Furnished information

subsequent to drilling operations indicates an allowable pile load capacity of 70 tons

is required for precast concrete piles. This allowable capacity requires a pile
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embedment below the bottom of the borings. To assist Barnard & Thomas, Inc.,
in development of prelimin\ary design plans, conservative computations for pile
embedments below the bottom of the borings were made assuming a cohesive soil
with a cohesion of 1,000 psf. Therefore, it is important estimated pile load
capacities for embedments deeper than el -65 are verified by test piles and a pile

load test and/or additional borings prior to selection of final pile lengths.

47. Soil Modulus. The modulus of horizontal subgrade reaction "K,"
versus elevation is plotted on Figure 26 for Reaches I, II, and III. Since it is
possible some piles may penetrate only 1 to 3 feet into the sand, we recommend the

curve of the overlying clay be extended down below el -60 for conservative

purposes.

48. Pile Groups. The single pile load capacity should be reduced for the
effective group action when piles are driven in rows or groups. In this regard, the
capacity of a group or row of piles should be evaluated on the basis of group
perimeter shear by the formula shown on Figure 27. This reduction should apply

to all piles except for compressive piles firmly seated in dense sand with a tip

‘embedment of approximately -65 as shown on Figures 22 through 24. The

minimum center to center spacing between piles in a row or group should be

determined in accordance with Figure 27 but should not be less 3 feet.

49. Estimated Settlement. Since pile loads and layouts are not available
at this time, we have assumed piles will be driven in single rows spaced at least 7
feet between rows or in small groups in which the largest dimension of the group
is less than 20% of the pile length. We have also assumed individual pile groups

will have a center to center spacing no closer than twice the largest group
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dimension. Eustis Engineering should be notified to determine the need for

additional analyses if the actual pile layouts do not conform to these assumptions.

50. Based on these assumptions and a minimum pile embedment to el -55,
settlement of pile supported foundations should be small and not exceed %4 to 34
inch. This estimate is based on consolidation of the subsoils and does not include
elastic deformation of the piles. The elastic deformation can be estimated at 67%

to 75% of the column strain.

51. Pile Driving. Precast concrete piles should be driven with a single
acting air hammer developing 19,500 ft-Ibs of energy per blow. Also, precast
concrete piles should be driven using an air hammer in which the ram weight is one-
half to two-thirds of the pile weight and the drop of the ram does not exceed 3 feet.
Once the pile type, size, length, and installation equipment have been established,
a dynamic analysis, "WEAP," can be performed to estimate driving stresses and to
evaluate driveability. This analysis may be supplemented by a dynamic pile test
using a pile driving analyzer to monitor test piles and/or selected job piles during

installation. Data accumulated by the pile driving analyzer may be used to

‘determine actual driving stresses and to evaluate the integrity and capacity of the job

piles. The pile driving analyzer can alsc evaluate driving efficiency by determining

energy transferred to the pile.

52.  Jetting. It is difficult to predict the driving resistance of concrete
batter piles during penetration of the loose sandy shells of Reach II soil conditions.
The need for jetting must be determined by a test pile program. If required, jetting
should be accomplished through PVC tubes cast into the pile using water pumped

from the adjacent canal and should terminate 2 to 3 feet above the bottom of the
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shells. The water pressure should be varied to prevent the blow count from falling
below 8 to 12 blows per foot while driving through the shells to minimize the
possibility of damage to the concrete piles due to tension waves. Jetting operations
should be performed under the supervision of an experienced individual
knowledgeable in jetting/pile installation techniques. Jetting should not be

permitted for installation of piles in Reaches I and III soil conditions.

53. Test Piles and Pile L.oad Tests. A comprehensive test pile program
should be implemented to develop more definitive information regarding proper pile
driving equipment, anticipated driving resistance, requirements for jetting, exact
pile lengths, effects of vibrations, and to verify the estimated pile load capacities.
Test piles should be driven using the same equipment and techniques that will be
used to drive the job piles. After all test piles have been installed, several of each
type that will be used for construction should be selected for performance of a pile
load test to failure in accordance with the Orleans Parish Building Code. The
loading procedure should not begin earlier than 21 days after all reaction piles are

installed.

Vibrations

54. Sheetpile installation and pile driving operations, as well as other
construction operations, will cause vibrations which may affect nearby structures,
pavements, and underground utilities. All adjacent facilities should be carefully
inspected by a registered structural engineer prior to these various construction
operations. Inspection should include photographic or videotaped documentation

of the exteriors and, if possible, the interiors of adjacent structures.
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55. Eustis Engineering recommends the magnitude of vibrations be
monitored with a seismograph and recorded during all pile driving operations.
These measurements will provide useful information in assessing the need for
changes or adjustments in driving operations that may be necessary to minimize

vibrations to adjacent facilities.

56. Peak particle velocities of 0.25 in./sec as measured by the seismograph
at adjacent facilities are generally regarded as a vibration level uncomfortable to
human perception. Also, peak particle velocities of 0.25 in./sec may densify near
surface cohensionless soils. Structures founded in or above such soils may settle
as a result of this densification. Peak particle velocities in excess of 0.5 in./sec may
induce damage to nearby adjacent facilities. For sustained peak particle velocities
in excess of 0.25 in./sec measured at any structure of concern, pile driving
operations should be terminated and Eustis Engineering consulted to determine if
modifications to pile driving procedures are necessary to reduce the intensity of

vibrations.

Earth Work

57. Cutand Fill. Where degrading of the existing cross-section is required
for slope stability purposes, this operation should begin at the highest elevation and
proceed down the slope. Where backfilling is required for stability, this operation

should begin at the lowest elevation and proceed up the slope.

58. Materials for Backfill. Backfill placed beneath el -5 should consist of

crushed limestone meeting the requirements for stone bedding contained in Section
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1003.3(d) of the Louisiana \Standard Specifications for Roads and Bridges, 1992
edition (LSSRB).

59. Berm. The supporting berm for the floodwall should consist of locally
available pumped river sand. Specifications should require this material to be free
of wood, roots, clay lumps, organic matter, and debris. Pumped river sand should
be placed in 10 to 12-in. loose layers and each layer should be compacted to at least
98% of the maximum dry density at optimum water content in accordance with
ASTM D 698. The crown of the berm should be slightly raised at the floodwall to
facilitate drainage of surface water. The side slopes should not be steeper than 1
vertical on 3 horizontal. The crown and side slopes must be protected against

erosion by seeding, sodding, asphalt treatment, or other appropriate means.

60. As an alternative to the sand berm, consideration may be given to the
use of a compacted clay berm. The clay fill should conform with the material
requirements given in Paragraph 38 for backfilling the inspection trenches along the
floodwall alignment. The clay fill should be placed in loose lift thicknesses not

exceeding 12 inches and compacted to 95% of the maximum dry density using

'ASTM D 698. The moisture range can vary from 3% below to 5% above optimum

moisture content.

61. Subgrade Preparation. The existing ground surface beneath the berm
should be stripped of all vegetation, loose topsoil, debris, organic matter, and any
other deleterious materials to the minimum depth necessary to remove these
materials. Clearing operations should not be attempted when the site is wet or

during periods of rainy weather.
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62. Settlement of Fill. Computations were made to determine estimates

of settlement due to the weight of the berm. The results indicate settlement should
be negligible at a distance of 15 feet from the toe of the longitudinal slope at the end
of the berm. Therefore, fill for the berm should not be closer than 15 feet from the
discharge pipe or other facilities of the pump station where it is desirable to reduce
differential settlement. Estimates of settlement at several locations on the berm are

shown on Figure 28.

63. It should be noted that some differential settlement will occur between
the floodwall and pump station due to ongoing aerial subsidence at the site. Normal
fluctuations in the ground water level and possible lowering of the ground water
level due to improved drainage conditions will also contribute to differential
settlement. Therefore, design plans must include some provisions for long term

post construction differential settlement.

64. Estimated settlement due to ground water lowering may be on the order
of 1 inch per foot of permanent lowering of the ground water level. Estimated
settlement due to aerial subsidence will depend mainly on the thickness of fill
materials over the site. Except for the shells used to fill portions of Slip Nos. 3 and
4, the thickness of fill generally ranges between 10 and 16 feet. We estimate
ultimate settlement may be approximately 50% to 60% of the fill thickness or about
5to 10 feet. However, much of this settlement will be deep seated and only a
portion will contribute to differential settlement between the floodwall and pump
station. Further, a substantial amount of the ultimate settlement has occurred and

the remaining settlement should occur slowly over a long period of time.
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ADDITIONAL GEOTECHNICAL SERVICES

65. To provide continuity between the investigation, design, and
construction phases, Eustis Engineering should be retained to provide additional
services which may include inplace density tests, inspection of piles, measuring
vibrations, logging the driving of test piles and job piles, performance of pile load
tests, concrete testing and inspection, and any other soil and materials testing
services which will provide quality control during construction and conformance to

design specifications.

66. Eustis Engineering can provide consulting services regarding
development of a pile load program and evaluate driveability of job piles prior to
the test pile program. Eustis Engineering can provide dynamic pile test services as

discussed under "Pile Driving."

67. In summary, Eustis Engineering should be retained to monitor all
geotechnical related work performed by the contractor. This permits the
geotechnical engineer to be available quickly, evaluate unanticipated conditions,
conduct additional tests, if required, and formulate alternative solutions to problems
when necessary. This is recommended to avoid construction cost overruns or

disputes on the project.
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® 45 88109 64264 | 1.37
\ ’ 4 -60 144360 | 89392 1.61

NOTE : SEE FIGURE 7 FOR ANALYSES OF SURCHARGE
LOADS, SOIL PARAMETERS 8 LEGEND

STABILLITY ANALYSES AT IHNC
STA. 160+00 & STA. N4
REACH I

FRANCE ROAD TERMINAL
FLOOD PROTECTION

NEW ORLEANS, LOUISIANA
EUSTIS ENGINEERING COMPANY, INC,

FIGURE I}



REACH! & I

40
SLIP NO.3
o .
3
2
N N O OO,
- == ANANER
W . NN
w EL. -20.0. NN
NAZNZ4 A
z NN
2 AN ®
2 -40 \lL d P EL. -450
< 7
i R v EL. -60.0
o @
-80
STABILITY ANALYSIS *
SLIP
SURF ACE ELEV. =R =0 FS
@ @ -20 a2 23417 1.36
-36 60433 46583 .30
© @© -45 76313 57889 132
© @ -60 124122 78000 1.59

EUSTIS ENGINEERING COMPANY, INC,

* ANALYSES ARE BASED ON REACH I SOIL CONDITIONS,
PREVYIOUS SLOPE STABILITY ANALYSES SHOW THAT
REACH 11 SOIL CONDITIONS DO NOT GOVERN.,

NOTE : SEE FIGURE 7 FOR SOIL. PARAMETERS 8 LEGEND

SLOPE STABILITY AT SLIP No. 3

FRANCE ROAD TERMINAL
FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

FIGURE ]2



DISTANCE FROM FILOCOWALL - FEET

200 100 - o] 10Q 180
1 1 1 L )|
R SLIP No. 4 FLOCOWALL - 1 45" (4N
; ' o eol)‘ AR CHARGE
a =980 EL. 8.0 _ - _ e T e, St R e
> . ELS50 . — ~. > = e
] — LWL EL00 T VA ) A0 | . /e, 0,0
- ' AN AN NN 3.25 . S 7 77 7 L R 2 v . EeL-s0
b Y N\ N » 7 7 7 re ra > 7 L g 7 1 7 rd
u..n N Y J I ’ ’ s , R4 s 7 / 4 s
r _\A “n \\ Ee 450+ . \\ /’, // . ///// /// /, /7~ P i ,// e @\@ ,’, ol // il EL. 50
z AN PN ORI ) W 7 TS T T T @ s EL -20.0
g \\ \\/ﬁ -26.0 \\ ~ ® 7 7 S S i //’ // i R Pz
2 N © NN @ - s , D . 7 / 2, ’ D 7 s e
% N i = \\\{‘ Yl v '// ,’/ pad @;}” ’s 7 ®®v’/ /L // EL. -36.0
L4 d / o g /
i \\ \\@ \\\ \\\© :/// /,’ @,/ // @L’/ /// @@// yd £L_-450
‘\\ \\ ,/ /f /,’ /'
. S N ’ 8 7 4 ®
\@ \\\@ @// 1 // @,’/ @ P &L.-60.0
STABILITY ANALYSES
SLIP ,
| supFace | ELEV. =R =0 FS
MO@A | -20 26458 | 1g607 1.35
@O | -20 32742 | 19915 1.64
20 | -36 45978 | 34497 1.33
= @0 | -3 62223 | 42245 1.47
@& | 45 65053 | 46653 1.39 LEGEND
RE | -as gesg2 | 57885 1.51
W@ | -60 104454 | 65184 1.60 ELEV. x=  ELEVATION IN FEET - NGVD
OIG) 60 146112 | 80302 1.82 SD = SUMMATION OF DRIVING FORCES IN LBS.
)@ | -20 36247 | 27038 1.34
. @@ 220 42531 27346 1.57 =R = SUMMATION OF RESISTING FORCES IN LBS,
©© | -3 64401 44894 1.43 FS = FACTOR OF SAFTEY = 3R/ =D
®0® | -36 80646 | 52642 1.53
@DE | -45 82130 | s3s54 1.53
@DE | -45 103969 | 64586 1.61
- ®@©@ | -60 136863 | 76584 1.79
®FH | -60 178521 | 91702 1.95
@@ | -20 48868 | 36148 1.35
90 | -36 86192 | 62195 1.39 NOTE : SEE FIGURE 7 FOR SOIL PARAMETERS
iDE) | -45 108875 | 75343 1.45
2@Q) | -60 175378 | 99894 1.76
3@ | -20 64866 | 49838 1.30
Ga9© | -36 113400 | 83914 1.35
96 | -45 142380 | 101573 1.40
----- ©Q | -0 226379 | 133688 | 1.69 STABILITY ANALYSES AT SLIP No, 4
' REACHI 8 II
- FRANCE ROAD TERMINAL

FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

EUSTIS ENGINEERING COMPANY, INC. FIGURE 13



%

C 11 SOIL. PARAMETERS

CASE l: SWL & F.S. s LS
EL. 150
15 ELBO0
SWL EL. 13.0 v
= /]
/
/ FLOODWALL
10 / / CLAY OR
/ SAND BERM
3125 PsF P .30, ¥= 120
ja] \\
3 . >
2 i ™
- 5 ~
w ~
w ~
u. N 524 s
1 L < N7\ l
z AN ELEV. VARIES
g \ €94 PSF
Y LATERAL PRESSURE -
g o DIAGRAM -
w4 L—
v - EL..L0 cv FOR GROUND AT EL. 6.0
—
—
76 PSF < — | _EL.-35 cv FOR GROUND AT EL. 3.0
-5
€L.-7.0 REOD ELEVATION
—— """ FOR 3 : [RATIO > GOVERNS
CV = COMPUTED VALUE
-0

FLOODWALL ANALYSIS

FRANCE ROAD TERMINAL
FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

EUSTIS ENGINEERING COMPANY, INC, FIGURE 14



REACH | 8 JII SOIL PARAMETERS

CASE Il: SWL «FB. 8 FS,.=10

SWL + F.B. EL. 15.0

15 A2
/FLOODWALL
[0)
EL. 8.0
(@]
o 3 CLAY OR )
< 5 J SAND BERM <1
o $ .30 §I20
w
[T
< N\ \7 N\ \ 7
5 ELEV. VARIES
}_.
g o
w EL.-L0 cv FOR GROUND AT EL. 6.0
w
EL.-40 cv FOR GROUND AT EL. 3.0
-5
SEE ENCL. 14 FLOODWALL ANALYSIS
-10 FRANCE ROAD TERMINAL

FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

EUSTIS ENGINEERING COMPANY, INC, FIGURE 15



REACHI & 1l

SOIL PARAMETERS

CASE 1 EL.15.0 @
CASE JEL.130 o
/ *\\FLOODWALL
/
/
/
/
437 P3F / EL. GO \v4
T 30 PSF [\ N7 -
\
\
\
\ 495 PSF
LATERAL |
PRESSURE
DIAGRAM |
370 PSF J
e
|
L | EL-35 cv FORCASE!
EL. -0 cv FOR CASE II
EL.-50 REOD FOR
EBo AT > GOVERNS
NO BERM B GROUND AT EL. 6.0 OR ABOVE

5
1 10
i
} 5
(=]
: >
| -
‘ - O
uJ
T3]
| B
k =
z
o
o
5 > "5
o >
-
} 171 ]
} -0
3
; "5
B
" -20
-
¥
2
/’\
7
1
]

EUSTIS ENGINEERING COMPANY, INC,

FLOODWALL ANALYSIS

FRANCE ROAD TERMINAL
FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

FIGURE 16.



15
Q
3

2 s
]
f
L}
[V
z
2

g 5
F—-
$
e
-
ul

15

-25

EUSTIS ENGINEERING COMPANY, INC,

..mqnm\m*LwJMm-‘TMmM.‘mﬂdwwv
REACH ] SOIL PARAMETERS
STATION N4
CASE 11 EL.150 v
CASEl SWL EL.I30 ¥ pad CLAY OR
= P s SAND BERM
P # =30 ¥ =20
7
53L3 PSF .2, P _&5'5 s
= Av/
253 PSF <z v \\"NL‘—‘;
I ~d.

‘N, 140 PSF

S 249 PSF

\ 400 PSF

\
\
\
\
LATERAL PRESSURE \-
DIAGRAM . €55 PSF
\ _ —|— TEL.-13.0 FoR 31 RATIO
— /_El.._m.ﬁ_
— -
eorpsF. == __ _CASEl T | EL. 775 CAsEn

pomreed

LI TN

FLOODWALL ANALYSES

FRANCE ROAD TERMINAL
FLOOD PROTECTION

NEW ORLEANS, LOUISIANA

FIGURE I7



wnm-&) w««

ELEVATION IN FEET NGVD

-15

-25

REACH 1l SOIL PARAMETERS

CASE I

SWL B FS. sLS

EL. 15O FLOODWALL
SWLEL.I3O0 o / CLAY OR
= SAND BERM
I 30; J's= 120
. EL. 80
el

R 7R T
ELEV. VARES

EL. -240

HARR ANALYSIS:

S=27 T= 42, 3{-0.64; hm = 5

Ie () - 0571 = 0J06
e« L . oes

FS. » I;ﬁ = 64 > 60 OK

EL. -40 cv FOR GROUND AT EL. 3.0

EL. -89 c<v FOR GROUND AT EL. 6.0

REOD FOR
sEEpaGe > COVERNS

LEGEND
S = SHEETPILE PENETRATION BELOW GROUND SURFACE
T = THICKNESS OF PERVIOUS STRATUM
Ie = EXIT GRADIENT
Ich = CRITICAL GRADIENT
hm = DIFFERENTIAL HYDROSTATIC HEAD
FS = FACTOR OF SAFETY

EUSTIS ENGINEERING COMPANY, INC.

FLOODWALL ANALYSIS

FRANCE ROAD TERMINAL

FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

FIGURE 18



[y

srmend

REACH 1l SOIL PARAMENTERS

5 SWL + FB.EL.I50 ¥

vd
7

CASE II: SWL . FB.AFS.« O

s /FLOODWALL

4375 psF o7

~—

= _| 2orsF \—L‘L

R v A
a CLAY OR SAND/ Ssgsopse AT T
S BERM Y 417 PSF VARIE.S
2 % . 30; ¥«120 /
- / .
w /348 P3¢
ul N
u. cv FOR GROUND AT EL. 3.0 EL.-45 ~
Z -5 - | . €88 PSF
e N R
g 24spPsF \_ ] EL -85 cv FOR GROUND AT EL. 6.0
< /
>
u LATERAL
w PRESSURE
-15 DIAGRAM

-25

EUSTIS ENGINEERING COMPANY, INC,

EL. -240 CASE | GOVERNS

(SEE FIG. 18)

FLOODWALL ANALYSIS

FRANCE ROAD TERMINAL
FLOOD PROTECTION
NEW ORLEANS, LOUISIANA
FIGURE 19



[ Lot

20

} 10’
3 EL. 5.0
P~ . —_—
swL. EL.d30 ©
o 10
NET LATERAL PROPOSED T-WALL
e |/ PRESSURE ~—"
g DIAGRAM
’ ]
i -
73] 750 PSF EL.30 ) v
wd NV NN -
3 L @
i z O 50 PSF
2 (@) _e. -0 / \
9]
- =
i <
5 > k——’—t\t BATTER PLLES
-
oo
2 0 ®
i USHEETPILE CUTOFF
i @ EL. -I55
-20
LANE'S WEIGHTED CREEP RATIO METHOD
o~
} SEEPAGE AnaLYSl: L _ 2 (3 + 15.5) + 10/3 _ 4 43 oK
H 13-3
STABILITY ANALYSIS:
} L. *p — X=R" - Fu AFy
. -l 5619 7000 -138i -
} -5 B8II7 11308 -39 -i1810
- R 14363 27200 -12837 -9646
; -20 . 17488 31200 S37Ne -875
I3
4 *INCLUDES F.S. = L3 APPLED TO SOLL
} NO SURCHARGE ON STRUCTURE FROM CUTOFF
. TOTAL FORCE ON STRUCTURE
B Fr»05(750) 12 + 4 (50) = 4700 %(F
LEGEND
=D & =R = SEE FIGURE 7 T-WALL AND FLOODGATE ANALYSES
Fy = NET FORCE REACHI & I
- = CHANGE IN NET FORCE / FT. DEPTH
3 Afy = CHAN & & FRANCE ROAD TERMINAL

FLOOD PROTECTION
1 NEW ORLEANS, LOUISIANA

- EUSTIS ENGINEERING COMPANY, INC. FIGURE 20



Wi

20

K
{ EL. 5.0
S SWL EL.130 ¥
b 10 NET LATERAL
| PRESSURE
_' DIAGRAM
} g 780 PSF g __EL30
]
'E N O 4onpse F EL. -LO L -50
[TV}
w [
w ¢ BATTER PILES - 7 145.5 PSF
- z ———
i 0 215 PSF ) 3lOPSF
; z
2 10
g NET LATERAL PRESSURE FOR
o DESIGN OF SHEETPILES ’
-LO
o S (ASSUME HINGE AT EL. -L

SHEETPILE
CUTOFF T M, 43() - 145.5(xX2 + B3 )2 0

.20 « = 045" BELOW EL. -3.0

EL. -28.0

-30
STABILITY ANALYSIS:

i
|
I
l‘ EL 3D - SR = py A Puz 2H
i
1
1
|
]
L

N
-1 5618 1419 4199 —
-3 6867 2625 4242 +43 2.5 PSF
-5 8lle 4165 395 -29 (-) 1455 PSF

=7 9365 6034 3331 -820 (-) 310.0 PSF
H=2)

* INCLUDES F.S. = .3 APPLIED TO SOIL

SHEETPILE ANALYSIS:
. SURCHARGE LOAD ON WALL FROM SHEETPILE CUTOFF
= 2 (2L5) - 0145 (145.5) = 22 PLF
LANE'S WEIGHTED CREEP RATIO METHOD

SEEPAGE ANALYSIS: 2427 2<

= - hd hd A .

i 3.3 6.53 OK
TOTAL FORCE ON STRUCTURE

Fr»05 (750) 12 + 05 (750 « 325) 4 + 22 = 6672 ¥{F

LEGEND

=D 8 3R = SEE FIGURE 7 T-WALL AND FLOODGATE ANALYSES
Fy = NET FORCE REACH Ii
1 AR, = CHANGE IN NET FORCE / FT.
3 FRANCE ROAD TERMINAL
| FLOOD PROTECTION
] NEW ORLEANS, LOUISIANA
- EUSTIS ENGINEERING COMPANY, INC, FIGURE 21



FRANCE ROAD TERMINAL

FLOOD PROTECTION

NEW ORLEANS, LOUISIANA

REACH I
ESTIMATED ULTIMATE SINGLE
PILE LOAD CAPACITY
TYPE AND ELI.)EI‘,I\‘/I::AEE)N IN TONS
SIZE OF PILE FACTOR OF SAFETY =1
NGVD
COMPRESSION TENSION
-55 44 28
-65 9Q** 47
12-In. Square Precast Concrete -75% 92 61
-85% 112 75
-95* 130 88
-55 51 33
-65 110%* 55
14-In. Square Precast Concrete -75% 108 71
-85% 131 87
-95% 152 102
-55 67 43
-65 153** 70
18-In. Square Precast Concrete -75% 141 92
' -85% 171 112
-95% 198 131
* Computations for pile embedments below the bottom of the borings assume a cohesive
stratum with a cohesion of 1,000 psf.
** Assumes pile tip firmly seated in dense sand.
EUSTIS ENGINEERING COMPANY, INC. FIGURE 22



Dvesnd i ol ‘T Nowed  (Predei

b

Sy

FRANCE ROAD TERMINAL

FLOOD PROTECTION

NEW ORLEANS, LOUISIANA

REACH II
ESTIMATED ULTIMATE
SINGLE PILE LOAD CAPACITY
TYPE AND ELI,)I:E,I{/iTT%gN IN TONS
SIZE OF PILE FACTOR OF SAFETY =1
NGVD
COMPRESSION TENSION
-55 42 27
-65 90** 46
12-In. Square Precast Concrete -75* 90 60
-85%* 110 74
-95% 128 86
-55 49 32
-65 109** 53
14-In. Square Precast Concrete -75% 106 70
-85* 129 86
-95% 150 101
-55 65 41
-65 153** 69
18-In. Square Precast Concrete -75% 138 90
-85* 168 111
-95% 195 130
* Computations for pile embedments below the bottom of the borings assume a cohesive
stratum with a cohesion of 1,000 psf.
** Assumes pile tip firmly seated in dense sand.
EUSTIS ENGINEERING COMPANY, INC. FIGURE 23



[ T

I FRANCE ROAD TERMINAL
FLOOD PROTECTION
} NEW ORLEANS, LOUISIANA
5 REACH III
} ESTIMATED ULTIMATE SINGLE
> PILE TIP PILE LOAD CAPACITY - TONS
I TYPE AND ELEVATION FACTOR OF SAFETY = 1
SIZE OF PILE NGVD
- COMPRESSION TENSION
I -55 55 36
-65 70 45
},—\ 12-In. CSg;:;:t:recast 5% 90 59
-85% 110 73
-95% 130 87
f -55 65 42
-65 82 53
} 14-In. ggrt:::eetel’recast 5% 105 69
-85% 129 86
-95% 152 102
R .
! -55 85 55
-65 108 68
18-In. (Sjg;g:t:recast 5% 138 89
J). -85* 168 110
: -95% 198 131
¥ * Computations for pile embedments below the bottom of the borings assume a cohesive
stratum with a cohesion of 1,000 psf.
1
L
EUSTIS ENGINEERING COMPANY, INC. FIGURE 24
3
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AXIAL AND HORIZONTAL RESISTANCE OF BATTER PLES

ESTIMATED FROM ALLOWABLE VERTICAL LOAD CAPACITY

J— FHER
)

L = VERTICAL COMPONENT
‘ OF BATTER PILE
e EMBEDMENT LENGTH.

N7\ # N7
V 2 ESTIMATED ALLOWABLE

- SINGLE PILE LLOAD

CAPACITY OF A PLE /

! DR’{"{-lENMvBEE%TICALLY A / v

e wi E MENT

LENGTH, L. // {TENSION)

H

VECTOR DIAGRAM
FOR TENSION PILE
= BATTER OF PLE A L
EXPRESSED AS A RATIO
OF VERTICAL DISTANCE B Y
TO ONE FOOT HORIZONTAL
DISTANCE.

o]

BATTER
PLE

y

14

A A
IMATED
AS FOLLOWS: / {COMPRESSION)
Vv VERTICAL

) \
________ __L VECTOR DIAGRAM

H FOR COMPRESSION
PLE

lowed ol oo

A = ALLOWABLE AXIAL PLE LOAD
CAPACITY OF A SINGLE
BATTER PILE ESTMATED AS
FOLLOWS:

A -\/ vt (h_!'!i)

\

NOTE: THE AXIAL LOAD RESISTANCE OF A VERTICAL PRLE,V, IS
DEPENDENT ON THE TYPE OF LOADING--TENSION OR
COMPRESSION. CAUTION SHOULD BE EXERCISED TO INSURE
THAT THE CORRECT VERTICAL CAPACITY IS USED,

THE AXIAL CAPACITY OF BATTERED PILES SHOULD BE
LIMITED TO THE VERTICAL COMPONENT.

.
\einetind

(

)M

:i
]

EUSTIS ENGINEERING COMPANY, INC. _ FIGURE 25
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The maximum

In Which:

Q.

w
b
A

(FSF)

(FSB)

© CAPACITY OF PILE GR

lowable load carryin acity of a pile group is no greater than the sum of the single pile load
capacities, but may be limited to a Jower value if so indicated by the result of the following formula.

w
26 1+02 94
_Pxlxc 2 ( b)

(FSF) (FSB)

Q

Allowable load carrying capacity of pile group, 1b
Perimeter distance of pile group, ft
Length of pile, ft

Average (weighted) cohesion or shear strength of material between surface and depth of
pile tip, psf

Average unconfined compressive strength of material in the zone immediately below pile
tips, psf

(unconfined compressive strength = cohesion x 2)

Width of base of pile group, ft

Length of base of pile group, ft

Base area of pile group, sq ft

Factor of safety for the friction area = 2

Factor of safety for the base area = 3

The values of ¢ and q, used in this formula should be based on applicable soil data shown on the Log of Boring and

Test Results for this report. In the application of this formula, the weight of the piles, pile caps and mats, considering
the effect of buoyancy, should be included.

SPACING WITHIN PILE GROUPS
0.05 (Ly) + 0.025 (L, + 0.0125 (L,

Center to center of piles, feet

Pile penetration up to 100 feet

Pile penetration from 101 to 200 feet
Pile penetration beyond 200 feet

NOTE: Minimum pile spacing = 3 feet or 3 pile diameters, whichever is greater

EUSTIS ENGINEERING COMPANY, INC. FIGURE 27
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LEGEND AND NOTES FOR
LOG OF BORING AND TEST RESULTS

PP Pocket penetrometer resistance in tons per square foot
TV Torvane shear strength in tons per square foot
SPT Standard Penetration Test. Number of blows of a 140-ib. hammer dropped 30 inches required to drive

2-in 0.D., 1.4-in. 1.D. sampler a distance of one foot into the soil, after first seating it 6 inches

SPLR Type of Sampling l Shelby E SPT m Auger D No Sample

SYMBOL Clay Silt Sand Humus Pred.on.winant type shown heavy;
U:m E Modifying type shown light
DENSITY Unit weight in pounds per cubic foot
usc Unified Soil Classification
TYPE uc Unconfined compression shear
OB Unconsolidated undrained triaxial compression

shear on one specimen confined at the approximate
overburden pressure

uu Unconsolidated undrained triaxial compression shear
cu Consolidated undrained triaxial compression shear
DS Direct shear
CON Consolidation
PD Particle size distribution
k Coefficient of permeability in centimeters per second
SP Swelling pressure in pounds per square foot

p Angle of internal friction in degrees

c Cohesion in pounds per square foot

Other laboratory test results reported on separate figure
Ground Water Measurements W Initial <z Final
GENERAL NOTES

(1) Atthe time the borings were made, ground water levels were measured below existing ground surface. These
observations are shown on the boring logs. However, ground water levels may vary due to seasonal and other
factors. If important to construction, the depth to ground water should be determined by those persons
responsible for construction, immediately prior to beginning work.

(2) While the individual logs of borings are considered to be representative of subsurface conditions at their
respective locations on the dates shown, it is not warranted that they are representative of subsurface
conditions at other |ocations and times.



EUSTIS ENGINEERING

France Road Terminal,

Flood Protection,

LOG OF BORING AND TEST RESULTS

New Orleans, Louisiana

NN | - -t )...,,---'J

(Sheet 1 of 2)

Ground Eev.: 6.0 oawm: NGVD or. Water Depth:  See Text Job No: 11031 pats prieg:  5/01/90 Boring: 1 Raler To **Legends & Notes*
Scale Water Dansity Shear Tesls Atterbarg
e, Sampls ODspth Limit Other
Fl.n.l pp SPT ] Symbel Visual Classification usc Number In Fost (;::l:::: By ] Wit TVI"I ’ l c = ] :le - Tosts
i ff‘“' Miscellaneous fill w/sand, gravel, 1 0-2
FItt shells & wood
| 7 7/ Soft gray clay w/sand, shells & CH 2 2-3.5
. VA wood (fill)
5_ ?,?,7| loose gray shells GP
N > 2 2 3 4-6
Very soft to soft gray clay CH
1 w/wood & organic matter
1 0.40 4 8-9 60 65 104 | OC ~— 240 | 93 25 68
10_]
] w/sandy silt lenses & .
| 0.40 l____ aorganic matter 5 11-12 69 60 101 | uc — 280 -
B Very soft gray clay w/organic (o3
_ / matter & roots
15 0.25 6 14-15 98 46 91 | ©C - 130138 30 108
.
Very soft black organic clay H
3 w/much wood
20ﬂ 7 19-20 384
i Very soft gray clay w/silt lenses (o2
25_ | 8 24-25 68 61 101 | ©C —-— 195
30_| / / w/sandy silt lenses 9 | 29-30 75 | 57 99 [ xc — 150
- Pu
_{ Soft gray clay w/silt lenses ™
35_] 10 | 3¢-35 | 73 | 57 99 | it — 265
n
40_| n 39-40 60 64 103 oc —_ 245 79 20 59
45_—_ A 12 44-45 67 60 100 uc — 335
- '/
4 Medium stiff gray clay w/silty sand (o}
- layers & pockets
50 | 7/ 13 | 49-50 64 | 62 101l o — g

Nl Soive-




“

EUSTIS ENGINEERING

LOG OF BORING AND TEST RESULTS

-

[reR—-—

France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Bav.: 6.0 pawm: NGVD Gr. Water Dapth: See Text Job No: 11031 Dats bried:  5/01/90 boring: 1 Rafer To “*Legends & Notes''

Scals Samphs Dapth Water Danstty Shear Tests *'cll":‘"ﬂ Other
Fl.ﬂ'I L SPT &1 Symbol Visual Classitication USC | Number In Fast g::lcl::: oy T W "”] ; l p . anle = Tosts

_ g’ '/f{ Medium stiff gray clay w/silty sand o

- o20 ¢ (\__layers & pockets A

. *.*.*.| Very loose gray sand w/shell Sp

] %’ fragments & trace of clay
58 | tanle 14 54-55

. 15 %e*e’s| Medium dense gray sand SP 15 55-56 .4

- .-.\.o

— ....:.

i 21 Nlelele 16 | 57.5-59
60| .

_ [ ]

. 34 Dense gray sand sp 17 61-62.4

- L ]

- e &
65——- * S

- 33 LR 18 65-66

. le[b|Je| Medium dense gray silty sand w/clay sM

4 2 E.zp layers

- o o
7 19 4 [ 19 aB.5-70

Illll]llIlllLllJllllllJLll|l




EUSTIS ENGINEERING

France Road Terminal,

Flood Protection,

LOG OF BORING AND TEST RESl;ILTS

New Orleans, Louisiana

(Sheet 1 of 2)

ool

)

Ground Elav.: 4.4 pawm: NGVD Gr. Watsr Dapih: See Text Job No: 11031 Date Drilled: 5/02/90 Boring: 2 Refer To ““Legands & Notas™
Scle Water Densiy Shaar Tesis Ahsrbecg
' Sampl Depth oih
F'.':' P SPT ivm'bil' Visual Classiication usc | gombe P gz:\cl::: BT W] T I P L : = Lu;n‘m & 1:,::
N 3¢, *,.| Medium dense gray sand w/roots, SP
-] 15 *.*2*.| clay pockets & shells (f£ill) 1l 1-2
. egie|
. 18 ofs’e 2 3-4
5 *ara’a
N / f7/| Soft gray clay w/trace of arganic [6 ]
u 3 matter & silt lenses 3 6-7 44
] o0.20 w/roots & shell fragments 4| 89 57 | 67 105| bc — 405
10 Pa
- / Very soft to soft gray clay CH
s 0.10 w/organic matter, roots & silty S 1n-12 72 58 00| W — 305| %4 24 70
] clay layers
15 - 6 | 14-15 | 68
- w/organic matter, roots,
. N concrete & shells
. Very soft gray & brown organic clay oH
4 0.05 w/much wood & humus 7 18~19 185 27 78| OC ~ 1551 190 44 146
204
N Soft brown humus w/organic clay Pt
5] 0.05 & wood 8 23-24 350
2
] Very soft gray clay w/silty clay CH
4 0.05 layers & wood 9 28-29 70 60 101| ©C — 170
30 /
. /7 |
. Soft gray clay w/trace of organic CH
5_—} 0.05 %, matter 10 33-34 59 67 106 UC —_ 280
3
: 0.10 w/silt lenses 1n 38-39 70 60 102| UC —_— 370
40|
j 0,10 / 12 43-44 66 62 103 ©C — 450
45 ] P,
Medium stiff gray clay w/sand [7]
1 layers
7 o.a / 13 48-49| 73| 57 100 w — 510
L1

i
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EUSTIS ENGINEERING 1.OG OF BORING AND TEST n:sbu's

France Road Terminal, Flood Protection, WNew Orleans, Louisiana (Sheet 2 of 2)
Ground Elnv.: 4.4 Datum:  NGVD Gr. Water Depth: See Text JobNe: 11031 Dale Drilied: 5/02/90 Boring: 2 Reler To '‘Legends & Notes'
Scale Water Density Shear Tasts Atterberg o
= Sample Dapth Umit: or
F'onnl PP SPT ~ Symbol Visua! Classiticstion usc Numbsr In Feet g:,":::: o ] Wi Tyes | ’ | c m T :ILII - Tests
N plarala Loose gray clayey sand w/silty sC
] sand layers & shells
4 X 14 52-53 28 94 121 o8B — 245
4 ] Dense tan & gray silty sand w/few M
58 | 32 4 shells 15 54-55
4 o M| Dense tan silty sand M
. ..b.lb
jo{ I |of
- o o 1™
jol M o
- LE.) -
60 34 X.:b:.: 16 59-60
- -.b .'
n *Le"b [ .
] / /7] Soft gray sandy clay CL
65 | 9 ‘ / ’ 17 64-65 35
] 7/
. s Soft gray clay w/sandy clay CH
. layers & shells
4 0.25 / 18 68-69 39 83 16| uc — 350
70 /]
N i
]
N
]
]




EUSTIS ENGINEERING

France Road Terminal,

Flood Protection,

LOG OF BORING AND TEST RESULTS

z

New Orleans, Louisiana

(Sheet 1 of 2)

...-cw«n) W tose

Ground Elev.: 5.4 Datum: NGVD or. Water Doptn:  See Text Job No: 11031 Date Driisg:  5/01-02/90 Boring: 3 Refer To **Legends & Notes'
Scate Water Denshty Shear Tests Atterberg Oiher
Ssmplo Depth Content Limi o
Fl.n“ PP SPT Iz Symbol Visual Classitication usc Numbar In Fosl Gontant oy ] W 1"7’ ’ ] c m :lth - Tests
4 "> %> 7] Canpact light gray shells GP
_ 5 WX/ /A Medium stiff gray sandy clay CL 1 1-2 31
- A -w/shells & roots
5 Medium stiff gray & tan clay CH
4 0.50 / 2 5-6 35
4 Loose light gray shells w/clay & GP
4 L . some roots
_ N 3 8-9 21
10| oo bl | Loose gray silty sand w/clay M
._ o Hp pockets & shells & wood
] M~ Fi - 4 1-12 32
- W Wood w/organic clay layers wd
_1
15|
] 5 | 18-19
20 ] /
] !
. Very soft gray clay w/silty sand H
layers
4 o0.15 744 6 23-24 67 60 101 ] wc — 160
25_] | /
4 0.10 7 28~29 57 67 106 | ©C — 235
3 - /
: ‘%
j Soft gray clay CH
4 0.10 8 33-34 65 61 101 | uc — 275
35 I
: 0.10 9 38-39 62 63 102 ] —_ 400
40__] I
: 0.10 / 10 43-44 64 62 101 | c —_ 355
45_ | y.
N Medium stiff gray clay w/silty CH
N ’ sand lenses & clayey sand layers
-
-4 0.20 / n 48-49 52 71 108 | o8B — 620
50
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EUSTIS ENGINEERING

France Road Terminal,

Flood Protection,

LOG OF BORING AND TEST RESULTS

B

New Orleans, Louisiana

Gemersit | PESPE

(Sheet 2 of 2)

homn

carracond

Ground Elev.: 5,4 Datum:  NGVD Gr. Water Depth:  See Text Job No: 11031 Dats Driled:  5/01-02/90 Boring: 3 Asler To “‘Legends & Notes™
Scals Samphs Depth Walst Density Sheat Tests Altsrbatg Other
M PP SPT  Symbol Visual Classification use | gomtie | e Gontant T W] e | s J . = ]u:imT . .
CAAA Medivm stiff gray clay w/silty sand 3!
j lenses & clayey sand layers
. Very soft gray clay w/silty sand ™
4 0.20 / & clayey sand lenses & layers 12 53-54 64 62 101 | ©C — 225
55 7 ,
n y.
- // // Soft gray sandy clay CcL
1 0.20 / / 13 | 58-59 32 | 1 121 e — 450
60— &G4
— b Medium dense gray clayey sand sC
- 2 w/sandy clay layers
L)
4 0.15 7, 14 | 63-64 24 (103 127 o8 — 1060
65— s
8, L)
Loose gray silty sand M
15 68~-69

7
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EUST'S ENGINEER'NG - LOG OF BORINQ AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana
Ground Elev.: 7.0 Dstum:  NGVD Gr. Waler Depth:  See Text JobNo: 11031 Date Orited:  4/30 & 5/01/9080ring: 4 Rafer To *'Logands & Notes'’
Scale Water Density Shear Tests Aftarberg oth
o Sampl Depth [
F‘c"ﬂ P SPT g Symbol Visual Clussitication use “'"'"".' In Feot g::‘é:ﬁ: Dry | Wet Typs l [ L c L ]u;»n:” [w Tasts
. :':':0 Medium dense tan sandy shells GP
han | x......
— 30 ...‘.. l 2"3
* @& o
S 28 X.:.:.: 2 4-5
_ ]
. 8 > o 5| Loose tan crushed shells GP 3 6-7
. > 4 8-9
10— > g
_J 2 A
. 5 > ) 6 11-12
N 225 /
15— 6 ? 5 ' 7 14-15
- b > > 16-17
- 2 X 5 8 18-19
20
- S > 5 20-21
. > B 23-24
25
. Z; > > .
-] 8 9 26-27
n >
30 55 o 29~-30
: >
] 33-34
35 22>
“1 >
- >332
40 10 39-40
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EUSTIS ‘ENGINEERING LOQ OF BORING AND TEST RESULTS

France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 1 of 2)

Ground Elev.: 6.3 Datum:  NGVD Gr. Water Depth:  See Text Job No: 11031 Date Drined:  4/30/90 Boring: 5 Rafer To “‘Legends & Netes''
Scals 4 Sampl Oepth Water Density Shear Tesis A'E'I'Dn"l Other
Fl'n.l PP SPT i Symbot Visual ClassHication USC | Nymber in Fosl g::'cl::: By T W | Toee | § | ¢ . :‘L‘ K Tosts

- ‘:‘:': Medium dense tan sand w/shells sp
® o @
-1 LK
i 28 Z°g°,°: f 1 2-3
e & @
-4 ......
5 o o o
i 17 Z‘.’.'. 2 5-6
| .-.o.o
N ;’3‘:5":'* Very dense gray sdndy shells
10 50=2" ~;’§§§§ Hcmshed shells GP 3 8-9
- Soft 'gray clay w/wood, humus & (o3
- roots ; 4 11-12
..1
157 5 14-15 66 109 28 81
4 6 18-19
20 //
- p.
- Very soft gray clay w/wood, humus
u & silt layers :
4 7 | 23-24 50
25— [
- Soft gray clay w/silty sand lenses
- 0.30 8 28-29 56 68 107 310
30
-4 0.30 9 33-34 67 61 102 430 81 24 57
35
4 0.35 10 38-39 61 65 104 380
40—
-1 0.40 n 43-44 71 58 100 375
45 /
i /)
- Medium stiff dark gray clay
] 0.5 / 12 | 48-49 | 70 | 57 98 600
50 /




EUSTIS ENGINEERING

LOG OF BORING AND TEST RESULTS

Veritvingd

e i

France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2) ’
Ground Elev.: 6,3 daum:  NGVD Gr. Water Dapth: ~ See Text Job No: 11031 Dale Diies:  4/30/90 Boring: O Reler To “"Legands & Notes'
Scals Water Density Shear Tests Atterberg
[ PP sp = Sample Depth Limit Other
F.n.| i F Symbol Visual Classification usc Number In Fost (;::lcl::: ™ [ ot Tyoe r ¢ 1 ¢ lltﬁ—‘_D Tosts
Y. {4 Medium stiff dark gray clay CH -
/%] Medium dense gray clayey sand sC
— (%8 o W/Shells
- 0.50 o 13 53-54 27 96 122 oB — 700
] . /ZA
. 7//] vedium stiff gray sandy clay cL
-ﬁ w/shell fragments
- 0.40 14 58-59 33
60— /7
- 0.35 A & silty sand layers 15 63-64 36 85 16| o8 -~ 565
> 7/
s Y,
— K¢ Medium dense gray clayey sand w/clay | SC
] 2 layers
-1 0.50 0 ¢ 16 68-69 29 97 125 B — 720
70 /AN

lllliAILJJ_Lll_l{ll[JlLlliIlJll




EUSTIS ENGINEERING

Flood Protection,

LOG OF BORING AND TEST RESULTS
France Road Terminal,

New Orleans, Louisiana

(Sheet 1 of 2)

Ground Eov.: 4.0 dawm: NGVD Gr. Water Depth: See Text Job No: 11031 Data Drillad: 4/23/90 Boring: 6 Refer To "‘Legends & Noles™
Scals Water Dansity Shaar Tosts Atsrberg
<) Sample Dapth Limit Other
FI.u'l PP SPT = Symbol Visual Classification usc Numbsr In Fast g::icl::: i | Wit T""l ‘ ] c m ] :ILS| = Tals
A 2 | Miscellaneous fill
- (.V"
_-_ p Medium stiff gray & tan clay CH
5__| w/shells & wood
] 7 1| s-6 a1
i / Soft gray silty clay w/wood & CL
i hums layers
] 2 8-9 60
10__|] “ Wood w/humus & same clay wd
15_
: 1l
_ Extremely soft to very soft gray CH
] clay w/silty sand layers, wood &
20 0.05 / organic matter -3 19-20 53 69 105 | OC — 110
: 0.05 w/silty sand layers & wood 4 23-24 43 79 n2| uw — 155 | 50 20 30
25
&
i 7/ .
] Soft gray clay w/silty clay layers CH
| 0.15 5 28-29 42 79 12| oc — 290
30|
-
: 0.15 6 33-34 44 77 1| w —_ 360
35 -
1 o.20 7 | 38-39 64 | 63 103| uc — 425
40_] /
. /)
: Medium stiff gray clay H
1:0.20 8 43-44 74 57 9 oc _ 525
45 /
— /7
: / A/ Medium stiff gray sandy clay CL
| 0.25 w/clayey sand pockets & layers 9 48-49 30 90 117 | o8 — 505
50 s
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EUSTIS:‘VE’NGINEERING 1.OG OF BORING AND TEST RESULTS

France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Eiev.: 4.0 patym:  NGVD Gr. Water Depth: See Text Job Np: 11031 Date Diied;  4/23/90 Soring: 6 Reter To ‘Legends & Notes"’
Scale Water Dentity Shear Tests Attarberg
L Sample Deplh Limis Otner
[ [ t
Fl.n" SP1 K] Symbol Visual Classification usc Number in Fest P::‘c‘::| By | Wor Trpe l T 1 ¢ m ] o ] a Tosts
- ///7  Medium stiff gray sandy clay CcL

- 4/ /| v/clayey sand pockets & shells
4 0.40 YA 10 53-54 | 36| 84 114 0B — 540

7

Medium stiff gray clay w/silty sand H

: pockets & layers
4 0.30 AN 1 58-59 39 82 114 wC — 705
60|
] /7
- *e®e%s| Loose gray sand - SP
4 Telete 12 | 62-63
N .t'i'i
651 43 .:,:.: Dense gray sand SP 13 64-65
i 35 Noeseos 14 | 66-67
......
* ¢ @
- * & @
70 13 ata’a? 15 £9=70
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EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 1 of 2)
Ground Elsv.: B.1 paum:  NGVD Gr. Water Depth:  See Text Job Ne: 11031 vats oritea: ~ 4/23/90 Bortng: 7 Refer To *'Legands & Noles'’
Scals Water Dansity Shear Tasis Atterberg
Jee! Sampts Depth Umtt Other
'I'n.| 44 SPT & Symbol Visua! Classitication usc Number In Feet g::lcl::: By ] W Type L ¥ l ¢ m ] P"‘T‘_l 7 Tosts
1 .a‘sc' Miscellaneous fill
- f‘VV
5_‘ / Soft dark gray clay w/shells, CH
4 0.30 o concrete & wooxd 1 5-6 78
i g loose dark gray clayey silt w/some ML
N "V wood, clay & organic matter
4 0.25 v 2 8-9 48 72 107 | OB - 415
104 A
. Loose brown humus w/very soft Pt
- gray clay layers & wood 3 11-12 254
- L/
" / Very soft gray clay w/wood, humus (o3 .
15§ 0.05 & organic clay layers 4 14-15 103 43 88| OC — 215
] Soft dark gray clay w/humus layers CH
] 0.10 & roots & wood 5 18-19 149 32 80 | UC _ 405
20| /
] 7
4 7 / Very soft gray clay w/silty fine (o3
- 0.10 sand lenses & layers & few roots 6 23-24 59 66 104 C — 175
25_ )
] Soft gray clay CH
1 0.0 7 | 28-29 | 67 [ 60 100| oc — 205
30_
] o.10 8 | 33-34 55 | 68 106 |k — 265| 60 21 39 oo
3H
] 0.5 9 | 3839 | 67 [ 61 100| w — 295
40|
]
4 :0.15 / w/few silty fine sand 10 43-44 80 53 96 oc — 250
45 /j lenses
] %/%/%/| Loose gray clayey sand w/shells s
. A .} 11 48-49 29 92 119
50 L4 4)
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EUST|S;ENG|NEER|NG LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Elev.: 8.1 pastum:  NGVD Gr. Waler Depth:  See Text JobNo: 11031 oate Drlied:  4/23/90 Boring: 7 Refer To "'Legends & Notes'
Scale - Sample Depth Waler Density Shear Tests M('J'"ﬁ"' Othar
F"ncl PP sPT 3 Symbol Visuat Classification usc Number in Fast g:::::: o | et Tyes | g l c m [ :\Ll_[ = Tests
. / ’/ /A Soft gray sandy clay w/shells & CL
. 7/ clayey sand layers
1 0.35 77 12 | s3-54 | 49 | 72 107 .8 — 430
55_ 727%
: Y Soft gray clay w/sandy clay & sand CcH
4 pockets & layers
4 0.30 d 13 58-59 41 80 120 | wC — 475
60
: Loose to medium dense gray silty ™
i sand 14 | 62-63 )
65| n 15 | 64-65
] 13 16 | 66-67
-y
70 ] 12 7/// Mediim gtiff gray clay CH 12 £9-=70
]
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France Road Terminal,

Flood Protection,

LOG OF BORING AND TEST REQULTS

New Orleans, Louisiana

(Sheet 1 of 2)

Ground Etev.: 5.0 patum: NGVD or. water Depth;  See Text JobNo: 11031 Date Deng: ~ 4/27/90 Boring: 9 Reter To **Legends & Notes"
Scate Watsr Density Shear Tests Atterberg Other
e Sample Depth Limht "
Fl.n'l <d SPT & Symbol Visual Classiiication usc Number in Fest g::‘c'::: o ] Wil 7"‘] P’ I c = | :\L:l = Tosts
_ s | Miscellaneous fill '(shells, gravel,
. &, . wire)
n W .
(l
5
i Very soft gray clay w/roots, wood, CH 1 5-6 102: 46 93| wc — 155
] organic matter & thin humus layers
10]
-~
J
15.: 0.20 w/roots, organic matter & 2 14-15 122
. 4 few humus pockets .
: }M Medium compact gray clayey silt ML
4 o.25 V]| w/sandy silt layers & few clay 3 | 18-19 33 | 89 19| B — 540
20 E/ lenses
A
- 1
- ‘I A
a vy
4 0.30 ;% w/clay layers & few roots 4 23~24 35 87 117 o8 — 525
25 |
i Soft gray clay w/clayey silt lenses CH
: 0.25 5 28-29 50 72 107| w — 295
30
: 0.25 Soft gray clay 6 33-34 63 63 103| — 250
35 |
-
1 o0.30 7 | 38-39 71 | 59 100 o — 280
40 :
] 0.30 w/clayey silt & sandy silt 8 | 43-44 | 72 | 57 98| wc — 485
45 | lenses
1 o.40 / w/fine sand pockets & 9 48-49 44 78 12| w — 435
50 ¢ shell fragments




EUSTIS;"ENGINEEnlNG L.OG OF BORING AnD TEST RESULTS

France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Elev.: 5.0 Dawm:  NGVD Gr. water Dapth:  See Text Job ¥o: 11031 Date Drited:  4/27/90 Boring: 9 Refer To “*Legends & Notes™
Scile Water Density Shoar Tosts Atterberg Oth
! Sample Depth Limit o
’l.r:‘ PP SPY ~ Symbo! Visuat Classification usc Numbsr In Fast g:;\:::: oy e o ] ’ ] c m ] :\Ls L = Tests
j V Soft gray sandy clay w/few sand CL
S/ & clay pockets i
4 o0.40 I 10 | 53-54 4 | 82 14| B — 460
55 '
4 Medium dense gray silty sand ™
. 11 57-58
60| 25 12 59-60
25 13 | 62-63
6 .
9 / Medium stiff to stiff gray clay CH 14 65-66
ZP
j: ¢ Medium campact gray clayey silt ML
0.70 ‘M 15 | 68-69
7 A

=]
IJ!I_ILJ_ILI_!II!IJ(IYII(
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EUSTIS'VENGINEERING LOG OF BORING AND TEST RESULTS

France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 1 of 2)
Ground Elev.: 7.3 pawm:  NGVD or. Water Depth:  See Text Job No: 11031 Date Deined:  4/27/90 voring: 10 Refor To *'Legends & Notes*
Scals Water Density Shear Tests Attarberg Oh
e Sampls Depth Limh: o
Fl.n°l PP H1d4 ] Symbot Visual ClassHication usc Numbsr in Fost ?‘.’:‘é::} Drﬁ Wt T""| ﬂ I P m _I :Ll] = Tests
, > ° | Miscellaneous fill (shells, gravel,
°'9c,- brick fragments, etc.)
A\
- ({\ .
5
v
f‘v.f
q o
i S5,
l% Very soft gray clay w/roots & wood CH
15|
.
.
i
20 /
- A
-1 A
-4 0.40 id Loose gray clayey silt ML 1 23-24
%
25|
n Soft gray clay CH
: 0.25 2 28-29 69 60 101 | ©oC —_— 240
30|
1 0.5 w/few clayey silt lenses 3| 33-3¢ | 64 | 62 103| uc — 320
35
1 0.3 4 | 38-39 | 68 | 60 101 ;¢ — 335
40Q_]
1 o.30 5 | 43-44 65 | 62 102| c — 485
45_|
A w/fine sand pockets, shell
-l 0.40 fragments & trace of 6 48-49 41 80 112 | o — 495
50 | aryanic matter




EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Eiov.: 7.3 datvm:  NGVD or. Water Depth:  See Text Job No: 11031 Dats Drieg:  4/27/90 Boring: 10 Rofer To "“Lagends & Notes’
Scele Water Density Shesr Tasts Atterberp o
= Sample Depth Limi ther
F'n.l PP sPT N Symbol Visual Classification usc Numbsr In Font (;:ré::: o | e TYP'l j( l c m ] IrmL“I = Tosts
] 'z Soft gray clay w/fine sand pockets, CH
4 shell fragments & trace of
: 0.40 Medium stiff gray clay w/fine sand (o3 7 53-54 32 90 18| uc — 570
55 |___pockets
i Medium dense gray silty sand w/clay M
] layers
i 8 | 58-59 | 24 [102 126
60
] 9 | 63-64
65
] 10 | 68-69 | 23 [103 126
70
i
N
]

lllJ!_L!]llll[ll

1
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EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 1 of 2)
Ground Eisv.: 3.8 paum:  NGVD Gr. Water Dapth:  See Text Job Ne: 11031 Date Ortted: ~ 4/28/90 Boring: 11 Refor To “‘Logends & Notas'
Scaly Water Denshy Shear Tosts Atterberg Oiher
= Sampla Depth o
F'nnol PP s$r1 N Symbel Yisual Classification ysc Number In Feat l;::lé::: i ] Wi Tyee | ’ l c m lurmth: [ = Tests
] ‘:‘:': Loose dark gray sandy shells
- ~ ."‘a*.” w/qravel, wood & miscellaneous fill] 1 1-2
. o5 2| Concrete fill
- ot e
5.
- Soft gray clay w/silt layers & fill CH 2 5-6
- 0.60 / 3 8-9 56 66 103 | OC — 425
10— /
- Soft brown humis w/wood & roots Pt
- 0.25 - 4 11-12 319
_ AcAA_A A
. Very soft gray clay w/wood & o
15— organic matter 5 14-15
N / )
4 0.30 6 18-19 81 53 95| OC - 210
20
- 0.30 7 23-24 62 63 102
25
4 o.10 / Very soft gray clay 8 | 28-29 66 ( 61 101 uc — 195
30 /)
. Soft gray clay CH
: 0.20 9 33-34 74 57 98| UC - 275
35
J 0.2 10 | 38-39 | 75 | 56 98| . — 275
40.]
4 0.20 1 43-44 72 57 971 C — 310
4
] 7
- ~ /7] Soft gray sandy clay w/shell L
- AL/, fragments
-4 0.55 / 12 48-49 39 82 14| o8B —_ 370
50 g5/

[
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EUSTIS ENGINEERING

LOG OF BORING AND TEST RESULTS

France Road Terminal, Flood Protection, New Orleans, Louisiana

b
b TERPRP

it

(Sheet 2 of 2)

e

B—

Oround Elev.: 3.8 Datum:  NGVD 6. Water Depth:  See Text Job No: 11031 oate Drited: ~ 4/28/90 doring: 11 Reler To "Legends & Notes'
Sl L Sample Dapth Watsr Dansity Shear Tests Al‘l-lm:‘ug other
Funnl PP SPT 2] Symbal Visua! Classification usc Numbsr In Fest E:rncl::: By | i Type | i | c = | :|L: | = Tests
] 77| Soft gray sandy clay w/shell CL
- 4 ts
4 Soft to medium stiff gray clay CH
4 0.40 w/sand pockets & shell fragments 13 53-54 51 70 106 | OC — 555
55__]
] o0.40 14 58-59 38 83 ns| we — 455
60|
: Very dense gray silty sand M 15 61-62
J w/organic matter
. 50=8" 16 63-64
65
: 50=6" Very dense gray sand Sp 17 66-67
70 ok .18 69-70,




EUSTIS ENGINEERING

LOQ OF BORING AND TEST RESULTS

France Road Terminal, Flood Protection, New Orleans, Louisiana

(Sheet 1 of 2)

)

.

»r«éﬂ"“ b.':w»---

Ground Eev.: 4.0 Datum NGVD Gr. Water Dopth: See Text Job No: 11031 Date Dritied: 4/27/90 Boring: 12 Rafer To *‘Legends & Notes'’
Scate Sampls Depth Water Density Shear Tusts Atterbsrg Other
Fl.nul PP SPT I: Symbol Yisual Classification ust Number n Fest g.n?:::: By ] o ‘YP‘I P l c = ]L% 5 Tots

- I ‘.. Dark black sandy shells w/gravel, GP

i Wleld brick & fill 1 1-2

| oo

_ Medium stiff gray clay w/wood & CH
5] shells

4 1l.10 /// 2 5-6 42 79 na2; uwe — 610

; Soft gray clay w/organic matter & (o3

4 0.75 5 shells & wood 3 8-9 52 70 107 wc - 390
10_]

] o.s5 a | n-12 | 8 | 52 9%
15 0.50 / 5 | 14-15 | 73 | 58 100 wc — 280

A Y4

] Soft gray clay w/organic matter, CH '

. roots & wood

4 0.40 6 18-19 100 46 91 | UC — 265|131 32 99
20|

1 o.20 w/roots & organic matter 7 | 23-24 79 | s5 98
25_ ]

J

1 o0.20 8 28-29 74 58 100 oc — 250
30

] o.20 9 | 33-34
35 ]

] o.20 10 | 38-39 62 | 64 103| . — 430
40_]

j 0.20 1 43-44 74 57 93 | OC -— 375
45_]

_ 7

i s/ 7/ /| Soft gray sandy clay w/shell CL

4 fragments

| 0.40 12 48-49 51 70 106 | OC -— 445
50




EUSTIS cNGINEERING LOG OF BORING ... TEST RESULTS
France Road Terminal, Flocd Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Elev.: 4.0 psiwm:  NGVD Gr. Water Depth:  See Text ) Job No: 11031 oate Dnes:  4/27/90 foring: 12 Reler To “'Legends & Notes'
Scale Waler Density Shear Tests Atterburg
= Sampls Depth Other
F|a"n 44 SP1 k] Symbol Yisusl Classitication usc Number In Fast 2:?:::: By [ wor Ty l ’LC m lu:Lm_l = Tosts
N / Z A Soft gray sandy clay w/shell CH
. 7S fragments
i 13 | 53-54
55_4
- 14 57-58
60_] 50=8" . Very dense gray sand sp 15 59-60
65— 50=6" X Tesete 16 | 64-65
- e & 9
. .I.l..
.....
Z TN
70 S0=A" _ \a®a®s® 17 £9-70

l!llllllllllll_[
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EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana {Sheet 1 of 2)
Ground Elev.: 6.5 patum:  NGVD Gr. Water Dspth: See Text JobNo: 11031 oste orines:  4/27/90 Borlng: 13 fefer To **Lagends & Nols'
Scaly Water Denshy Shear Tests Atterberg
Sampls Depth e tan Other
Fll"sl PP SPT [¢] Symbol Visual Classitication usc Numbar In Fost ;‘ tent S Lwn Type l ’L n LI:»C!: = Tosts
&
- °3°,:: Very dense tan sand w/shells & sp
. X',:‘;‘. gravel & fill
50=6" 0.0.‘. 1 2_3 5
5] 55 / /] Stiff gray sandy clay w/shells, CL 2 4-5 14
- Vo ys gravel & miscellaneocus fill
i / A 3 7-8
=3 * .-.
10—_] 30 ¢®s’e] Medium dense light gray sandy GP 4 9-10 17
Z.o...o shells .
28 %’ 5 11-12
- '.: :.
- . ® ©
15q 11 Welele] 1oose light gray sandy shells e 6 | 14-15 25
* @ O
] ......
...‘..
- '-".‘
— > 2> 2
20 12 , o> »| Loose dark gray crushed reef GP 7 19-20 19
:] ”9’_> shells
22
. :-:-:o Loose to medium dense gray sand sp
- s @ &
25 16 Z:-:{- 8 | 24-25 23
o 9 @
= [ BN BN
-1 ..0...
| IO
- > > 2
30 22 > > | Medium dense light gray crushed GpP 9 29-30 25
. 27,7 shells
- 2 7 D
R > 5 >
. Medium stiff gray clay CH
35 10 X% 10 | 34-35
4 0.30 A n| 3839 s9{ 67 106 c — slo
40
- Soft gray clay CH
©0.30 12 43-44 70
45
]
- 0.30 Y w/sand layers 13 48-49 62 64 104| — 395
50 A




EUSTIS ‘“E‘NGINEERING 1.0G OF BORING AND TEST nssiu.rs

France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Elev.: 6.5 psum:  NGVD Gr. Water Depth: See Text Job No: 11031 Date Driea:  4/27/90 Poring: 13 Rofer To *"Legands & Noles'”
Sean Wate: Density Shear Tosts Atterderg
e Sampie Depth Limit Other
’I.n" PP SPT 51 Symbot Visual Classification usc Number In Feal g:x::: o ] Wi ‘YT' ’ | c LLj :'L‘]l Tosts
i 77 o
. Medium stiff gray clay w/shell CH
- fragments
4 0.60 / 14 53-54 46 75 10| oC — 70
= %
: / /A Medium stiff gray sandy clay CL
. >/// w/shell fragments
4 0.70 27/ 15 58~59 33 91 120 wc — 560
.
16 62-63
65_ 40 Dense gray silty sand o | 17 | 64-65
7Q 36 18 69=10

|ll_L’Lll_ll!llllllL[lIIIII!LII




EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS '
France Road Terminal, Flood Protection, New Orleans, Louisiana {Sheet 1 of 2)
Ground Elev.: 4.3 balum:  NGVD Gr. Water Depth: See Text Job N: 11031 Dats Driled: 4/28/90 Boring: 14 Reler To "Legands & Notes"’
Scals Wrter Dansity Shaat Tosts Atterbery
= s
o PP sP1 Sv:nbovl Visua! Classiication usc | gample | Depth Content T Yvn-—| ’T - . Lurlm - “’:'::
- «%s%e®| Very dense light gray sandy shells GP 1 0-1 6
. X.:S'.' w/gravel
- 50=2" [Yele el 2 2-3
— * * @
5] 50=2" X-E-:-: 3| 45
- * o o
- g-’ »727| Medium dense light gray crushed Gp
. 14 25227 shells w/sand : 4 7-8 17
10 4 / Soft gray clay w/few shells (a3 5 9-10 65
—4
- w/roots & wood 6 11-12
15 0.30 7 14-15 79 54 9¢| UC _ 285| 122 25 94
=
4 0.4 & organic matter 8 | 18-19 60 | 64 103 wc — 445
20
0.30 w/roots & wood & organic 9 23-24 100 46 92| 0w — 295
..1
25 clay layers
4 0.30 w/silt lenses 10 28-29 73 58 101 o — 315 84 23 61 OON
30 :
i
4 0.30 | 33-34| 62| 65 104 wc — 360
354
-
4 0.25 Soft gray clay 12 38-39 69 60 102{ UC — 330
40
4 .0.30 / 13 43-44 76 57 100f UC — 445
45
: Z
4 7/ /) Soft gray sandy clay w/shell CL
. A/ fragments
0.30 ﬂ 14 48-49 37 87 119] ©oB —_ 325
e v
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EUSTIS ENG|NEER|NG LOQG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Elev.: 4.3 patum:  NGVD 6r. Waler Depth:  See Text Job No: 11031 Date Drlnd:  4/28/90 soring: 14 Refer To **Legends & Notes'
Scals Sample Depth Water Density Shear Tests Attorberg Othsr
(l'v;‘ PP SPT 3 Symbol Visual Classilication usc Numbsr In Fest g:;\t\::: By ] W Ty ] ’ ] c m ]U%_[ = Tests
_ /7] soft gray sandy clay w/shell CL,
. ]
4 Medium stiff gray clay w/sand (o3
4 0.55 / pockets & shell fragments 15 53-54 47 75 11| o8 —_— 590 72 22 50 QON
55— 444
- /' / Medium stiff gray sandy clay w/sand CL
i S layers & concretions
1 o.s5 / 16 | 58-59 3 | 87 19| 0B — 635
60— /
: Ll Medium dense light gray silty sand ™
- 3.2 w/clay layers )
4 0.40 S 17 | 63-64 29 | 95 123
65| . c-'
~ | ‘I'
_ j ' '
] AT
4 0.40 { w/trace of organic matter 18 68-69 29 95 122
70
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EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 1 of 2)
Ground Elav.: 2.6 pawm:  NGVD Gr. Water Daplh: See Text Job No: 11031 Dats Drilted: 4/26/90 Boring: 15 Aelsr To *‘Legends & Notes''
Scals = Samp) Depth Water Density Shear Tests Atierberg Other
g PP ST  Symbal Visus! Clazsification USC | Nomber | 1n Fost Content 5 = “”1 P l . n lu:clml . o
_l *¢’«’s| Dense gray sandy shells w/clay GP
m g.o;o’.
N 35 Plelels| - 1 2-3 15
] 1°0%¢”%e
8] 5 W22 Medium compact brown humus Pt 2 4-5
. w/roots & organic clay layers
: 0.30 " 3 8-9 295 18 69 oc —_— 715 | 405 180 225
10 Soft gray clay w/roots CH
1 o0.70 : 4 | n-12 55 | 69 107] w — 420
15] o.75 o & organic matter & wood 5 | 14-15 57 | 68 107| w© — 340
1 o5 6| 18-19 | 56 | 69 108 w¢ — 415
20
]
A
4 0.20 7V w/silty sand layers 7 23-24 55 70 108| wC —_ 390
25 |
: 0.20 8 28-29 62 64 104 ©C — 415
30| ‘
1 .20 9 | 33-34 71 | s9 101 ¢ — 355
35|
: 0.15 10 38-39 75 57 100 uc -—_ 445
40 /
) 7/
] Medium stiff gray clay w/sand (o1
] d lenses
4 0.30 / 1 43-44 70 59 101/ ©wC —_ 590
45 ] /
- 444
i //] Medium stiff gray sandy clay CL
1 o.3s // 12 | 48-49 40 | 83 16| B — 635
50 Y
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EUSTIS ENGINEERING

France Road Terminal,

Flood Protection,

LOG OF BORING AND TEST RESULTS

New Orleans, Louisiana

{Sheet 2 of 2)

)

Gtound Elev.: 2.6 pavm:  NGVD Gr. Water Depth: ~ See Text Job No: 11031 Date Drined:  4/26/90 doring: 15 Reler To “Legends & Notes™
Scale L Sample Depth Water Density Sheat Tosts Mbﬂl:‘lvo Other
f|o"|l PP SPT &1 Symbol Visual Classiication USC | wumber In Fest g::\:::: by T W Tyoe I ¥ | c m r:Ls = Tests

- / /) Medium stiff gray sandy clay CL
] /4 Medium stiff light gray sandy clay CL
4 0.70 w/sand layers 13 53-54 31 93 122 ( oB - 510
55|
. Stiff gray & tan clay w/trace of (o}
N sand
- 0.75 14 58-59 36 88 ns|{ oc — 1240
60,
i é 15 | 62-63
-1 .‘.‘.
65 39 :.:.:. Dense tan sand sp 16 64-65
* & »
_ 35 &:-'.'. 17 | 66-67
LN J
| .o.o.q
. 7 / Mediom STtift gray & tan clay w/sand CH
70 3 ‘4 layers 18 69=70
-
_1
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EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 1 of 2)
Ground Flev.: 3.0 patum:  NGVD or. Water Depth:  See Text Job Ne: 11031 Date Dred:  4/26/90 Boring: 16 Refer To “"Legends & Notes''
Scale Water Density Shear Tests Atterberg
| Ssmply Depth Umit Other
Fl.n'| PP sPT & Symbol Yisus! Classitication usc Numbar In Fost ('i'o?é::: 5 ] Wer Tree | ’ I c = | :L: | = Tests
N Soft gray clay w/shells, gravel CH
J & miscellaneous fill
4 0.75 . 1 2-3 23
5_|
-4 0.25 w/hums layers & shells 2 5-6 50
.
1 o.25 . w/organic matter & wood 3 8-9 74
10 /)
- Stiff gray clay w/wood, roots &- (o}
4 1.10 silt pockets . 4 11-12 32 91 120 | uOC — 1045
N LAY Loose to medium compact gray clayey | ML i
151 0.25 id 1 silt w/roots 5 14-15 i3 90 120 | OB — 490 31 22 9
] 1
’ ™M .
: w7
4 0.30 i // w/clay layers 6 18-19 32 91 121 | oB — 805
20 %V
R 4
Vs
.u Medium stiff gray clay w/organic CcH
- 0.3¢C / matter & roots 7 23-24 71 59 101 | oC - 510
25_ y.
n // Soft gray clay w/sand layers ™
J 0.3 8 | 28-29 | s0 [ 74 10| e — 33
30
: 0.20 & roots 9 33-34 58 67 106 uc -— 390
35
: 0.20 10 38-39 69 61 102 oc — 485
40
: 0.30 4 w/sand lenses 1 43-44 73 58 100 uc -— 480
45_|
1 0.30 / 12 | 48-49 | 77 | 56 99
50 /




EUSTIS ENGINEERING ' LOG OF BORING AND TEST RESULTS

France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Elev.: 3.0 dawm:  NGVD Gr. Water Depth:  See Text Job No: 11031 Dats Orites:  4/26/90 Baring: 16 Refor To “'Legonds & Hotes”
Scate Water Density Shaar Tasts Atterberg on
<! Sample Dapth Umh o
Fl'n.t PP SPY £ Symbo! Visus! Classification usc Numbsr In Fest (P:.n:\c\::: 5 ] i lypnl P l c m ] :\ll u Tosts
- | Saft _gray clay w/sand lenses H_
. 7 /] Medium stiff gray clay w/sand (o}
N pockets, shell fragments &
4 0.70 concretions 13 53-54 54 70 108 | UC — 915
55_] /
] 774
. /)7 Soft gray & tan sandy clay CL
- . w/clayey sand pockets
4 0.30 7/ 14 58-59 34 B9 119 | oB — 435 43 20 23
60
: /] Soft gray clay w/silty sand layers a
] 0.5 15 | 63-64 | 46 | 77 12| e — 365
65— / .
] LMLl Medium dense gray silty sand M
i PLOLEl  w/clay layers
4 0.25 LhI 16 68-69 35 88 119 | oB — 525
700 pLI

llLLl_Ll|[llJlll|lLiJll|'|ll|
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EUSTIS ENGINEERING

LOG OF BORING AND TEST RESULTS

France Road Terminal,

Flood Protection,

New Orleans, Louisiana

(Sheet 1 of 2)

T el

Ground Elev.: 4.0 patum:  NGVD Gr. Water Dapth; Job wo: 11031 Date Driited: 4/27/90 Boring: 12 Reler To '"Legends & Notes®'
Scats L Sampls Daplh Water Denshy Sheat Tests Al:lut:‘uq Other
Flunnl PP sPT Symbol Visus! Classification USC | Number In Fost g::‘:::: Dry | Wat Typs l ¥ l L Tl %‘L—L[ Pt Tests

| %o,}o:. Dark black sandy shells w/gravel, GP

4 Moesel  brick & fill 1 1-2

,|.
| oo o
_ Medium stiff gray clay w/wood & cH
5 | shells

4 1.10 )// 2 5-6 42 79 112 o — 610

: Soft gray clay w/organic matter & CH

4 0.75 Y shells & wood 3 8-9 52 70 107 | wC - 390
10_]

ﬂ 0.55 4 11-12 86 52 9%
15| 0.50 A 5 | 14-15 73 | 58 100| x — 280

-

| Soft gray clay w/organic matter, CH )

. roots & wood

1 0.40 6 18-19 100 46 91| uC - 265 | 131 32 99
20__|

1 o.20 w/roots & organic matter 7 | 23-24 79 | 55 98
25_]

1 o0.20 8 | 28-29 74 | 58 100 ;¢ — 250
30

1 0.20 9 | 33-34
33|

1 o.20 10 | 38-39 62 | 64 103| ¢ — 430
40Q_|

1 0.20 1 | 43-44 74 | 57 9| c ~— 375
. 7

] /

i /s 7/ Soft gray sandy clay w/shell CL

. fragments

| 0.40 12 48-49 51 70 106 oc — 445

Q
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EUSTIS enGINEERING LOG OF BORINQG w.... TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Elev.: 4.0 pawm:  NGVD or. water Depth: ~ See Text » Job No: 11031 Date oriiss:  4/27/90 torng: 12 Refer To '*Legends & Motes"
Scals Water Oensity Shear Tosts Alterberg
Sample Depth U Other
Fl.n'l 44 SPY E Symbol Yisual Classification usc Numbar n Feet ﬁ:fé::: o [ Wit Tyes l P, ] c m ];:':“ L - Tosts
-] // /A Soft gray sandy clay w/shell CH
. 777 fragments
; /) ’ 13 53-54
55— VOO LOL
q 14 | 57-58
60___ 50=8" : Very dense gray sand SP 15 59-60
- *® @ o
* o @
- ® & @
— ."'..
] "elele
65 50=6" %%’ 16 64~-65
o & & .
h LK BN J
- ® @ ®
i et
— o.....
70 1 Nala®a® 17| _/9=-70

LIII_IIJLIIIIIIIII_L
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EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana {Sheet 1 of 2)
Ground Elev.: 6.5 oitum:  NGVD Ge. Water Depth:  See Text Job No: 11031 Date Drited:  4/27/90 Boring: 13 Reler To “"Lagands & Nates™
Scale Walsr Denshy Shear Tests Aherberg
e Sample Depth Othes
;'n“ PP sPT 5 Symbo! Yisva) Classiication ysc Number in Fost g:m::: = T o r”.] i l c o Lll:tLIu[ = Tests
- °:’°:g: Very dense tan sand w/shells & sp
- X\&'. gravel & fill
i 50=6" 0;..0. 1 2-3 5
. Y277 ]
5 55 / /9] Stiff gray sandy clay w/shells, CcL 2 4-5 14
- 7/ gravel & miscellaneous fill
-{ ﬁé 3 7-8
- * & &
10— 30 e®e’e] Medium dense light gray sandy GP 4 9-10 17
= .o'-.- shells .
- 28 0 5 11-12
- .:.:.
- * 0 &
154 11 ,‘:°:‘ Loose light gray sandy shells Gp 6 14-15 25
L K BN J
1 ‘...‘.
¢ &
- "....
i 237
20 12 5 o »| Loose dark gray crushed reef GP 7 19-20 19
] oA shells
po 2 2
N "esels| Loose to medium dense gray sand sp
- [ BN 1
2 16 X'-'-'- 8 | 24-25 23
] e
® o
] Lot
1 > 5 D
304 22 > 2 | Medium dense light gray crushed Gp 9 29-30 25
4 2,77 shells
. EE- )
— 7,")"
. X/ Medium stiff gray clay CH
354 10 10 34-35
.J
j 0.30 / u | 38-39 50 | 67 06| uc — 510
40| sa
- Soft gray clay CH
©0.30 12 43-44 70
a5
:
-
1 0.3 : A w/sand layers 13 | 48-49 62 | 64 104 wc — 395
50




EUSTIS ENGINEERING

France Road Terminal,

LOG OF BORING AND TEST RESULTS

Flood Protection,

New Orleans, Louisiana

[l

J

Lt i . ,'.'i

(Sheet 2 of 2)

[T

R ——
)

Ground Elev.: 6.5 pstum:  NGVD or. water Depth:  See Text Job No: 11031 Date Drined:  4/27/90 boring: 13 Refer Yo “'Legands & Notes''
Scale Water Density Shear Tests Attarberg o
I Sample Depth Limit thar
Fl'n“ P SPT [ Symbol Visual Classification USC | jumber in Foat g::!:::: By T W Typs Lﬂ ¢ o] %‘_l Pl Tosts
i I o)
_ Medium stiff gray clay w/shell CH
. - fragments
4 0.60 / 14 53-54 46 75 Ho| oc — 710
= Z
/. /A Medium stiff gray sandy clay CL
w/shell fragments ‘
0.70 15 58-59 33 91 120| w — 560
6
16 62-63 .
6 40 | Dense gray silty sand M | 17 | 64-65
- 0
3
po
7 36 r 18 69-70

llJlllI]l¢lliJlll!_LlJJALllr‘I!IIFIIll
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EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 1 of 2)
Ground Elev.: 4.3 Datum:  NGVD Gr. Water Depth;  See Text Jeb Ng: 11031 Dats Dritled: 4/28/90 Boring: 14 Reler To “'Legends & Notes''
Scals Waler Oansity Shesr Tests Attorberg
| [
o PP sP1 A Visuat Classification usc | Sample | Deplh oment | ] | 5 L - - u;\Lm . “""::
- . Very dense light gray sandy shells GP 1 0-1 6
N X. w/gravel
- 50=2" [Yo: 2 2-3
5| 50=2" &E . 3 4-5
- [N ]
i z.’; 73?| Medium dense light gray crushed GP
1 14 ?2.?57 shells w/sand : 4 7-8 17
10 4 / Soft gray clay w/few shells CH 5 9-10 65
{ w/roots & wood 6 11-12
15| 0.30 ) 7 14-15 79 54 96| UC — 285( 122 25 97
j 0.45 & organic matter ] 18-19 60 64 103| ©C — 445
20
- 0.30 w/roots & wood & organic 9 23-24 100 46 92] C — 295
25-4 clay layers
- 0.30 w/silt lenses 10 28-29 73 58 101] oc — 315 84 23 61 N
30 :
.—1
: 0.30 11 33-34 62 65 104 W — 360
35 .
]
J 0.25 Soft gray clay 12 | 38-39 69| 60 102] ww — 330
40
-4 .0.30 13 43-44 76 57 100 — 445
45 /
- g
- 7/ /] Soft gray sandy clay w/shell CL
- J 2/ fragments
4 0.3 / 14 48~-49 37 87 119, OB -— 325
50 Va




EUSTIS ENGINEERING

LOQG OF BORING AND TEST RESULTS

France Road Terminal, Flood Protection, New Orleans, Louisiana

worrriigl (Yo

(Sheet 2 of 2)

L

o onrernd
)

Ground Etev.: 4,3 patum:  NGVD or. Water Depth:  See Text Job No: 11031 Date Dried:  4/28/90 Boring: 14 Reler To “'Lagends & Notes'
Scale Water Density Shear Tests Attardacy oth
= Sampls Depth Umi ther
o PP ST [ Symbal Visual Classilication usc | gomple - epn bortent Dy | Wa | Ty [ 4 ] ¢ | TTL—“T P Tests
Ny r/4{] soft gray sandy clay w/shell CL
- ts
u Medium stiff gray clay w/sand (o]
-4 0.55 A pockets & shell fragments 15 53-54 47 75 111 | o8B — 590 72 22 50 QoN
55— s s
- /A Medium stiff gray sandy clay w/sand cL
- Y/ A layers & concretions
] o.s5 16 | 58-59 | 36 | 87 19| 0B — 635
60
-] Medium dense light gray silty sand M
. w/clay layers P
-4 0.40 17 63~-64 29 95 123
65—
i 0.40 vw/trace of organic matter 18 68-69 29 95 122
70
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EUSTIS ENGINEERING

France Road Terminal,

Flood Protection,

LOG OF BORINQ AND TEST RESULTS

Uvmeid o ‘Y Wewod it beid L

New Orleans, Louisiana

el

(Sheet 1 of 2)

-

Ground Elav.: 2.6 Datum:  NGVD Gr. Water Depth: See Text Job o; 11031 Dste Drnes: ~ 4/26/90 doring: 15 Refer To *'Legends & Notes
Scate L Sample Dapth Waler Denshy Shear Tosts Attorberp Other
Fl.n" PP SPT = Symbol Visual Classification usc Numbar n Fast g::!é::: = ] i — | ¥ T c m |LI:|Ln;| = Tosts

. ..:.:. Dense gray sandy shells w/clay GP
/. L]
4 35 X; Jooe 1 2-3 15
L ]
] ki1 o o @
5] 5 D222 Medium compact brown humas Pt 2 4-5
- vw/roots & organic clay layers
: 0.30 o 3 8-9 295 18 69 oc —_ 715| 405 180 225
10 Soft gray clay w/roots H
1 o.70 4| 12| s5| 69 107 w© — 420
15] 0.75 74 & organic matter & wood 5 | 14-15 57 | e8 107 ¢ — 340
: 0.55 6 18-19 56 69 108| ©C —_— 415
20
1 o.20 4 w/silty sand layers 7 | 23-24 55 | 70 18| oo — 39
25_}
: 0.20 8 28-29 62 64 104 UC — 415
30|
]
4 0.20 9 33-34 71 59 101 | wc _ 355
35|
]
- 0.15 10 38-39 75 57 100 uC -— 445
. %
) 77
. Medium stiff gray clay w/sand CH
- ‘ lenses
4 0.30 / 11 43-44 70 59 101 ©OC -_— 590
45 ]
] 7,
i // Medium stiff gray sandy clay CcL
] 0.3 / 12 | 48-49 0 | 83 16| ® — 635
sa oY
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EUSTIS ENGINEERING

France Road Terminal,

Flood Protection,

LOG OF BORING AND TEST RESULTS

New Orleans, Louisiana

(Sheet 2 of 2)

Ground Elev.: 2.6 ptym:  NGVD Gr. watwr Depth: ~ See Text Job No: 11031 Date Ories:  4/26/90 doring: 15 Refer Yo *‘Legends & Noles'*
Scals Water Denshty Shear Tests Attarberg Other
Sample Depth Limit
fl'n" pp SP1 Visual cnumuuu usc Number In Fost g'o:!cl::: 5y ] e Type | ’ ] c m ]:Ll o Tosts
. /] Medium stiff gray sandy clay CL
] /A Medium stiff light gray sandy clay CcL
4 0.70 w/sand layers 13 53-54 31 93 122 | OB — 510
55|
i Stiff gray & tan clay w/trace of ™
N sand
4 0.75 14 58-59 36 88 19| uwe — 1240
60_]
- / i/é 15 62-63 -
-1 o o o
65 39 :.'.'. Dense tan sand SP 16 64~65
L R ]
- e o o
. 35 X;.;.;. 17 | 66-67 '
a ».o.-.-
- /-/ MIIUm SEIfT gray & tan clay w/sand CH
7 3 A 'I;l‘ms 18 £9-70




BT )h—u [
EUSTIS ENGINEERING

LOG OF BORING AND TEST RESULTS

France Road Terminal, Flood Protection, New Orleans, Louisiana

(Sheet 1 of 2)

-

Ground Elev.: 3.0 patum: NGVD Gr. Water Depth:  See Text Job No: 11031 Date Drited: ~ 4/26/90 Boring: 16 Reler To "'Legends & Notes'
Scale Water Density Shoar Tosts Atterberg o
= Sample Depth Umit ther
;l.n" PP SPT k| Symbel Visus! Classilication usc Numbsr n Fasl E:?:::: B ] e "P'l P L . m L;nlx = Toshs
. Soft gray clay w/shells, gravel CcH
. & miscellaneous fill
4 0.75 1 2-3 23
5_|
4 0.25 w/humus layers & shells 2 5-6 50
i 0.25 p w/organic matter & wood 3 8-9 74
10 /
| Stiff gray clay w/wood, roots & - (o]
-4 1.10 silt pockets . 4 11-12 32 91 120 | uC — 1045
i 11| Loose to medium compact gray clayey ML
15 0.25 o s8ilt w/roots 5 14-15 33 90 120 oB _ 490 31 22
. 4%
A .
: ket
-4 0.30 1 /j w/clay layers 6 18-19 32 91 121 | oB —  BOS
20} 14
1
. A
. Medium stiff gray clay w/organic CH
- 0.3¢ / matter & roots 7 23-24 71 59 101 | — 510
25__ p.
. Soft gray clay w/sand layers ™
] 0.3 8 | 28-29 | 50 | 74 10| wc — 330
30_] :
: 0.20 & roots 9 33-34 58 67 106 oc _ 390
3B
#
T
-4 0.20 10 38-39 69 61 102 oc ot 485
40_]
: 0.30 / w/sand lenses 11 43-44 73 58 100 oc _ 480
45_ |
7 0.30 / 12 | 48-49 | 77 | 56 99
bott] /




EUSTIS ENGINEERING LOG OF BORING AND TEST RESULTS
France Road Terminal, Flood Protection, New Orleans, Louisiana (Sheet 2 of 2)
Ground Elev.: 3.0 natum:  NGVD 6r. Water Depth:  See Text Job No: 11031 oa1e Orited:  4/26/90 Boring: 16 Reler Yo **Legends & Notes'
Scal Sample Depth Wator Density Shear Tests ":J"""! Other
I R Vi Cascrin e AR e e e I I e o
- P/ A soft_gray clay w/sand lenses H
o //] Medium stiff gray clay w/sand (o
. pockets, shell fragments &
4 0.70 concretions 13 53-54 54 70 108 1 uC — 915

Soft gray & tan sandy clay CL
] / w/clayey sand pockets

li“-g
NN

- 0.30 14 58-59 34 89 119 0B — 435 43 20 23
60_|

: /] Soft gray clay w/silty sand layers H

] o.ss 15 | 63-64 | 46 | 77 12| ¢ — 365
65| / .

] LMl Medium dense gray silty sand M

_J PLILIl  w/clay layers

4 0.25 LR 16 68-69 35 88 119 | OB —_ 525
70 J

i

N

-]

.

lLLLlI_lIlLII
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EUSTIS ENGINEERING COMPANY, INC.

LOG OF BOR.NG AND TEST RESULTS

FRANCE ROAD TERMINAL, FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

-

(SHEET 1 Of 2)

S

Ground Elev.: Datum Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 7/6/92 Boring: 19 Refer To "'Legends & Notes"
Scale s S te| Depth Water Density Shear Tests Atterberg Limils Oth
n | PP SPT | P| symbol Visual Classification USC [namp | 2P0 | Content o
L Number| In Feet Tesls
Feet A Percent [Dry | Wet |Type | @ | Cc/LL | PL | PI
| ‘;‘; Medium compact miscellaneous fill
| 20 17N (Asphalt, grave & shells) 1 1-2
= w/some clay & sand
] 9 X 2 |34
5_|
1 1.70 Medium stiff brown & gray clay w/silt CH 3 5-6 24
i pockets & gravel & shells (fill)
1 110 / 4 8-9 48 74 109 uc -- 500
10 i . :
B Medium stiff gray & brown clay w/silt CH
1.20 pockets 5 11-12
15_~ 1.50 w/few roots 6 14-15 29 95 123 uc -- 965
1 150 & clayey silt layers 7 18-19
20_|
1 110 w/silt pockets 8 23-24 54 69 105 |uC -- 535
25_ | /
] /
i Soft gray clay w/sandy silt & silty CH
| 0.50 sand lenses & layers 9 28-29 41 78 (RN uc - 410
30
] 030 Soft gray clay 10 |33-34 57 66 104 |UC -- 335
35
1 030 11 38-39
40
] w/silt lenses & pockets ;
| 0.40 12 43-44 61 62 101 UC - 440
45 /
] /.77 Soft gray sandy clay w/shells cL
j 0.40 L/ / 13 48-49
50 4

o



EUSTIS ENGINEERING COMPANY, INC.

LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

(SHEET 2 Of 2)

" ) vt e,

Ground Elev.: Datum: Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 7/6/92 Boring: 19 Refer To Legends & Notes"
Scale S Sample | Depth Water Density Shear Tests Allerberg Limits Other
In PP SPT ‘L’ Symbol Visual Classification uUsC ng:geer Inereel Content Tes‘tas
Feet A Percent |D Welt |Type | @ | Cc L | PL | PI
i L4 Sott aray sandy clay wishells q
N Medium stiff gray clay w/shell CH
fragments & sand pockets
| 045 14 53-54 41 80 112 uc -- 655
55_ |
Medium sliff gray & tan clay w/silty CH
sand & sandy clay layers
] 070 15 58-59
: J° "lo] ] Loose to medium dense gray silty SM
] *LI1 _sand wiclay |ayers 16 63-64
65__| Soft gray clay w/sandy clay layers CH
| 0.40 17 68-69
70
75_|
_+
8o_j
85_|
]
90_|
95_ |
.1
100_]




EUSTIS ENGINEERING COMPANY, INC.

o Yo b Ld e *’ word o bl

LOG OF BORING AND TEST RESULTS

FRANCE ROAD TERMINAL, FLOOD PROTECTION

NEW ORLEANS, LOUISIANA

R ooy - i ...m'.mJ [Ty

(SHEET 1 Of 2) E!

Ground Elev.: Datum Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 7/6/92 Boring: 20 Refer To "'Legends & Notes"
Scale S s le| Depth Waler Density Shear Tesls Alterberg Limits Othe
n | PP SPT | P|Symbol Visual Classification usc [yompel PePT [ Content '
L Number | In Feet Tests
Feel R Percent |Dry | Wet [Type | © | C L | PL | PI
i 77711 Crushed rock
| 28 X;ﬁ ’;7” Medium compact light gray & tan Sl 1 1-2
| “,’; 2 ;’ shells w/sand -
’ 30 X222 Medium compact liaht gray shells 2 |34
5 | Soft to medium stiff gray clay w/few CH
| 0.60 shells, gravel & sand (fifl) 3 5-6 45 76 110 uc -- 670
] A w/gravel, sand layers &
] 050 roots 4 8-9 51 7 107 Uuc -- 365
10_] Soft gray clay w/roots, wood & CH
i organic clay layers & silty clay layers
] 030 A 5 11-12 57 67 104 uc ~- 360
] Soft gray clay w/silt layers & roots CH
15 0.55 / 6 14-15 47 74 109 Uuc ~- 450
- /
j Medium stiff gray clay w/siity clay CH
4 120 layers 7 18-19 58 67 105 ucC -~ 520
20 ]
i
] os0 8 23-24 |37 85 115 |uc -~ 815
i 7
: CH
] Soft gray clay wrsiit & sllity clay
1 020 lenses & layers 9 28-29 53 69 106 uc -- 375
30_|
.
| o025 10 |[33-34
35_]
J Medium stiff gray clay w/silt lenses CH ‘
: 0.30 11 38-39 61 63 101 Uuc -- 555
40_ |
1 0.40 12 |43-44
. /
-] ///| Sottgray sandy clay w/shelis CL
7 030 / / 13 |48-49 |34 B4 113 |[uc -- 285
50 L




EUSTIS ENGINEERING COMPANY, INC. LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION (SHEET 2 Of 2)
NEW ORLEANS, LOUISIANA
Ground Elev.: Datum: Gr. Water Depth: Job No.: 11320 Date Drllled: 7/6/92 Boring: 20 Refer To “Legends & Notes"
Scale S s I t Water Density Shear Tests Alterberg Limils
n | pp sPT | P|symbol Visual Classflication usc |pomple| Depth ) Content ther
Feet A Percent [Dry | wet |Type | @ | C|LL | PL | PI
i // Soft gray sandy clay wi/shells cL
. LY
1 045 Medium sliff gray clay wisilt lenses & | CH | 14 | 53-54
55_ | / sandy clay layers & shells
] Soft gray sandy clay w/large clay cL
N " /./ A pockets & shells
] 025 15 |s58-59 |36 82 112
- 7/
] Soft gray clay w/sandy clay pockets CH
] & silly sand layers
1 o35 16 63-64
65_| '
: o | Loose to medium dense gray silty SM
] | sand w/clay layers 17 68-69
70 !

g P
Lll![ll]lulll

8 &
llllI

[{e]
(5]
I_IIILI

100
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EUSTIS ENGINEERING COMPANY, INC.

LOG OF BORING AND TEST RESULTS

FRANCE ROAD TERMINAL, FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

(SHEET 1 Of 2)

e

Ground Elev.: Datum: Gr. Water Depth: Job No.: 11320 Date Drilled: 7/7/92 Boring: 21 Refer To Legends & Notes"
Scale S s le| Debth Walter Density Shear Teslts Atterberg Limits Oth
in PP SPT f Symbol Visual Classification Usc NS,':S:, in Fpeet Content Tes?s:
Feet R Percet [Dry | wWet |Type | @ | c|w | PL | P
- Water
5_]
10_]
i
15_]
i%) ,7) 75 Shelis Sl
20_] »95%9; 1 19-20
] 123794
173739
] 373%7
373719 2 23-24
25 ] XEMEE
] »9 379y
_ 42 \9; 9
] Very soft gray clay w/shells & wood CH
i 3 28-29
30_|
= '/
: Soft gray clay wisilt layers CH
| 0.50 4 33-34 81 53 96 uc ~-- 265
35_]
] w/silt pockets
| 050 5 38-39 91 49 93 uc -- 300
40_]
: . . Loose gray sandy silt w/shell ML 6 43-44
45_| . fragments
A L IEN
: Medium stiff gray clay w/silt pockets CH
] 050 / & lenses 7 48-49 46 76 110 uc -~ 635
50

R
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EUSTIS ENGINEERING COMPANY, INC. LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION (SHEET 2 Of 2)
NEW ORLEANS, LOUISIANA
Ground Elev.: Datum: Gr. Water Depth: Job No.: 11320 Date Drilled: 7/7/92 Boring: 21 Refer To "Legends & Notes"
Scale S i th Water Density Shear Tests Alterberg Limits Oth
n | PP sPT | P|symbol Visual Classification usc [qample | Deph | Content Teste
Feet A Percent [Dry | wet [Type | © | C[tL | PL | PI
N 7/ Medium stiff gray clay w/silt pockets CH
. & lenses B
1 - - - ML
R Medium compact light gray clayey silt
] Y] wisandy silt layers 8 53-54 | 37 8t 112 |uc - 235
55 (/ ]
— /
: i
11
~4 1 //
N { 14| Compact gray sandy sill w/clay layers ML 9 §8-59
60_| 1111 .
: 31 - 1. Compact gray sandy silt 10 61-62
] 23 X ] 11 63-64
65__| ) ML
13 é 4 Medium compact sandy silt w/clay 12 65-66
11 layers I ML
i 31 Z‘_ | Compact gray sandy silt w/silty sand 13 67-68
i ] Tlayers M ™ML
70 13 1111 Medium compact gray sandy silt 14 69-70
_ | wsilty sand fayers & wood particles [
75%
80_|
]
85_|
00
]
95_:1 *
]
]
100
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EUSTIS ENGINEERING COMPANY, INC.

LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

sl L"""'ﬂ e ‘

(SHEET 1 Of 2)

-«wcw‘ V’"" -

Ground Elev.: Datum: Gr. Water Depth: Job No.: 11320 Date Drllled: 7/7/92 Boring: 22 Refer To "Legends & Notes"
Scale S Sample | Depth Water Density Shear Tests Allerberg Limils Oth
In | PP SPT | P|symbol Visual Classffication USC |numbarl in Feot | Content Tests
Feel A Percent |Dry | Wet |Type | @ | C L | PL | PI
Water
-
5_]
] _
10_| N
A
15_
]
7] Extremely soft gray clay CH
20@ 1 19-20
]
] _ 2 23-24 | 177 28 79 uc -~ 25
25_]
]
i 3 28-29 109 41 86 uc -- 55
30__|
] 4 33-34 |97 44 87 uc -- 35
] 7
1
Very soft gray clay w/much wood CH
1 o.10 5 38-39 | 78
40_q /
4 . CH
N Soft gray clay w/silty sand lenses
] 050 6 43-44 88 49 91 uc - 250
45_]
| os0 / 7 48-49 | 47 75 109 |UC -~ 315
50 f




EUSTIS ENGINEERING COMPANY, INC.

LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION
NEW ORLEANS, LOUISIANA

(SHEET 2 Of 2)

WY [ -
)

Ground Elev.: Datum: Gr. Water Depth: Job No.: 11320 Date Drilled: 7/7/92 Boring: 22 Refer To "Legends & Notes"
Scale S i 1 Water Density Shear Tests Alterberg Limils ot
In PP SPT | P|symbol Visual Classification usc [cample) Depth 1 o ent her
t Number | In Feet Tests
Feet A Percent [Dry | wet [Type | @ | C (L | PL | PI
i Soft gray clay w/silty sand lenses CH
] Soft gray & tan clay wsilty sand CH
4 0.75 lenses & layers 8 53-54 36 86 117 uc -- 370
55_|
i v 9 55-56
] 14 ﬁ. *lol*ls]1 Medium dense gray silty sand SM
-4 o N (] * o y
| X. o . * o -
60_| 20 o'l 10 59-60
-1 " o * e ¥ ]
1%| [*] |
] 27 ?. ‘[l 11 62-63
i :\ﬂ. . : . ]
65_ 28 <ol ol 14 12 |64-65
| id o L] i . |
£ LI Y
] | fo{ e[
] e /4|1 w/sandy silt layers & wood
70 18 ol particles 13 69-70
]
75_
-
80_|
-
]
35%~
90_|
gsj
100
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EUSTIS ENGINEERING COMPANY, INC. LOG OF BORING AND TEST RESULTS
--FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT (SHEET 1 Of 2)
NEW ORLEANS, LOUISIANA
Ground Elev.: Datum: Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 8/27/93 Boring: 23 Refer To "Legends & Notes"
Scale S Sample | Depth Waler Density Shear Tesls Atterberg Limits Other
In PP SPT 'E Symbol Visual Classification USC Inumber| in Feet | Content Tests
Feet R Percent [Ory | Wet [Type | @ | C {LL | PL | PI
i b 57,9 1Dense gray crushed concrele m S
: 42 ___17: ) :7:,; Dense gray & white shells 1 1-2
. b: 75%9;
5__* - _ Dense brown & gray crushed concrete 2 4-5
A e e o [ W/iubber, wood, sand & gravel Sp
R 1.*,° 4 Loose tan & white fine sand w/shells
9 " e ,*d &trace of gravel 3 7-8
] el
_ o o N
10 "'jo . 9
—_4 10 ;}.'.‘.J wishells 4 10-11 ) PD
lJ L : Ld ¢ . ﬁ
L] «
» 4
15j 4 __?; ; :;;;; Very loose gray & white sandy shells St 5 14-15
- 0,9,%,9
1 et
| 252,99
= ‘-"E)’)’)”
20__‘ 2 o ?, 9 ,?’) 9 6 19-20
- ‘, , '
- ;; 2 ;;;?:
37377y
] [—1595%2) '
25_] 3 0,257 9, 7 24-25
N 123794
N Soft gray clay w/rools & clayey silt CH
] pockels
J o060 8 28-29 49 73 109 uc -- 365
30__
-
] w/clayey silt layers & few
1 0.60 lenses 9 33-34 50 72 107 uc -- 460
35
1 oso wifew clayey silt lenses 10 38-39
40__|
Z
| 050 / w/sill lenses 11 43-44 | 65 61 100 ucC -- 340
45_| Z
_{ Medium stiff gray clay w/fine sand CH
N pockets, layers & shell fragments
i
] os0 12 48-49
50
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EUSTIS ENGINEERING COMPANY, INC.

NEW ORLEANS, LOUISIANA

LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT

(SHEET 2 Ot 2)

)

Ground Elev.: Datum: Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 8/27/93 Boring: 23 Refer To "'Legends & Notes"
Scale g ] o Sample | Depth Water Density Shear Tesls Atterberg Limits Other
In PP SPT Symbol Visual Classification uscC Content
L Number | In Feet Tests
Feel A Percent [Dry | Wet |Type | 0 | C |LL | PL | PI
] *.’,* ] Medium slilf gray fine sand w/fine sp
i L, e 1 sand pockels & shell fragments
o <
- L )
7 os0 IO 13 |53-54 |38 8 114 |UC - 510
55 « o d
8 * L]
R et
e e o
* o
] e @ o
| 0.50 Medium sliff greenish-gray & tan clay CH 14 58-59 34 88 118 uc - 695
60 A w/line sand & silty sand lenses .
] *lo|*le|*ld Loose to medium dense gray silty SM
*lo|°l.[*]] sand 15 63-64
L] L |
65 o] o] [&
* (o |4
- L] L] L]
* ® -
': L] . L] R L3 d
] *lo|*le]*]a w/sandy silt layers 16 68-69
70 Rl A

~
(3]
IIII‘ 1)

80_|

1L

100
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EUSTIS ENGINEERING COMPANY, INC.

LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT
NEW ORLEANS, LOUISIANA

(SHEET 1 Of 2)

.--nc-ﬂ'mJ Sadiaron

Ground Elev.: Datum: Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 8/30/93 Boring: 24 Refer To "Legends & Notes"
Scale S Sample | Depth Waler Density Shear Tests Alterberg Limits Other
n | PP SPT | P|Symbol Visual Classification USC |Namber| 1n Fect | Content Tesls
Feet R Percent |Dry | Wet |Type | @ ] C JLL | PL | PI
N = Very dense concrete, shells &
] 60=4" || limestone 1 1-2
i (Seal)
5 ] 50=3" || 2 4-5
| (Seal)
i — Very dense concrete & gravel
] 50=7" | 3 7-8
10 ] NNt REMEL Sl
R 25 1"P>2,%9,| Medium dense gray shells 4 10-11
139322
] P223% 9y
T b ) o]
i 7 171 S|
15 8 1225793 Loose gray & white shells 5 14-15
739379,
A 0270207
] Soft gray clay w/silt pockets, roots & CH
] 050 wood 6 18-19 57 66 105 uc -- 490
20
1 os6 w/wood & rools 7 23-24 76 54 98 Uuc -- 470
25 ]
1 os0 w/trace of wood 8 28-29 68 60 101 uc -- 355
30
] w/wood
] 025 9 33-34
35
: 0.25 10 38-39 50 71 106 uc -— 495
40
1 035 / 11 | 43-44
45 /
| Medium stiff gray clay w/sand lenses CH
1 025 / 12 |48-49 | 62 62 100 |UC -- 685
50 Z
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EUSTIS ENGINEERING COMPANY, INC. LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT (SHEET 2 Of 2)
NEW ORLEANS, LOUISIANA
Ground Elev.: Datum: Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 8/30/93 Boring: 24 Refer To "Legends & Notes"
Scale 5 s ] 1 Water Density Shear Tesls Allerberg Limits Oth
In PP SPT | ¥|Symbol Visual Classification usc Nﬁmg:{ lgi;:egl Content Tes?s:
Feel i Percent |Dry | Wet |Type | @ | C [LL | PL | PI
] Medium stiff gray clay w/sand lenses CH
| Soft gray sandy clay w/shells CL
] 025 13 53-54
55 |
—{ Loose greenish-gray sandy silt w/clay ML
] 111} pockets
| 0.25 ANENE 14 58-59 31 89 17 OB -~ 310
60_| iR
_J
i Medium dense greenish-gray & tan SC
| clayey sand w/silly sand layers
] 15 63-64
65
7] Medium dense gray silty sand SM
: 16 | 68-69
70
75_ |
80_|

85

Illl_LIIII_L

90_]

95

L[l|lll!|

100
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EUSTIS ENGINEERING COMPANY, INC. LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT (SHEET 2 Of 2)
NEW ORLEANS, LOUISIANA
Ground Elev.: Datum: Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 9/02/93 Boring: 25 Refer To "'Legends & Notes"
Scale S t Water Density Shear Tests Allerberg Limits
In PP SPT f Symbol Visual Classificalion UsC SS::E:; IE?:ZZK Content -?—2:5'
Feet A Percent |Dry | Wet |[Type | @ | Cc |LL | PL | PI
B 4 Solt gray clay w/sand pockets & shell CH
N A fragments
: 1.00 " /.7 A Medium stiff greenish-gray sandy CL 13 53-54 31 92 121 Uuc -~ 545
55_ | 7 J 4 clay
j o'ls|] Medium dense gray silty sand SM
MG 14 |57-58
[]
60_| 31 “FJo'l|] Dense gray sitly sand SM | 15 |59-60
*f (o
] 28 2I*foffo|*ld Medium dense gray silty sand SM 16 62-63
65 -1 Lo * o o * d
] 20 Lol 17 | 65-66
o |o| |
] G |
- ., L] L
70 25 Kl 1o e 18 |69-70
75_]
]
80_|
85_|
]
90_|
95 ]
]
100
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EUSTIS ENGINEERING COMPANY, INC.

LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT
NEW ORLEANS, LOUISIANA

o | [E——3 —

(SHEET 1 Of 2)

Ground Elev.: Datum Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 9/02/93 Boring: 25 Refer To "Legends & Notes"
Scale S Sample | Depth Water Density Shear Tesls Alterberg Limits Other
In PP SPT f Symbol Visual Classification uscC Numger In FZel Content Tesls
Feel A Percent |Dry | wet |[Type | 6| c L | PL ] PI
717,;7,7,9, Very dense while shells & gravel Si
i 50=4" L’_“_D, 25%9, 1 1-2
j {Seat) 3279y
+ P WPY
e XEIXE) ] . S|
5_] 15 ~D2,%2,) Medium dense white shells 2 4-5
739,795
1,757
| 20 [~ P573% 9, w/gravel & silt 3 7-8
i P>23%2)
10_] == d
! ; Wi
] 25 ==——"1 Wood wfimestone & shells 4 10-11
j ]
<2
T > CH
15 1 Very soft gray clay w/wood 5 14-15
] Soft gray clay w/wood CH
1 oo2s 6 18-19 70 60 10t uc -~ ais
20_ |
% 0.25 : 7 23-24
25 |
_1
:] 0.25 wisilt lenses 8 28-29 69 59 100 uc -- 345
30
| o025 9 33-34
35
: 0.25 w/wood 10 38-39 67 61 101 uc -- 340
40_
] 025 / w/clayey silt lenses 11 43-44
45 /
i Soft gray clay w/shell fragments & CH
j sand pockets
| 0.50 / 12 48-49 39 a2 113 uc - 470
50 p.
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EUSTIS ENGINEERING COMPANY, INC.

NEW ORLEANS, LOUISIANA

LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT

-

(SHEET 1 Ot 2)

1

) saminrned Wi

Ground Elev.: Datum: Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 9/01/93 Boring: 26 Refer To "Legends & Notes"
Scale S Sample | Depth Waler Density Shear Tests Alterberg Limits Oth
In PP SPT P Symbol Visual Classification uscC P P Conlent el
L Number| In Feel Tesls
Feet A Percent [Dry | wet |[Type | @ | C | LL | PL | PI
N —1>23%74 Very dense gray shells w/clay layers |
A 50=3" |Z'[>7277) 1 1-2
| 122%75
] —1>25%9
5_| 50=-2" |:£27:% 94 w/gravel 2 4-5
et
- WA
N K eEEMEL Sl
] 25 ”-P325%,9,| Very dense gray shells & gravel 3 7-8
N 72379
10 P323%9,
3422 -
: 3 -~ ///J Very soft gray clay w/silt lenses & CH 4 11-12
._ AAAA humus |aye[S Pt
+Arad Soft brown humus w/wood, roots &
15 aarnr] oOrganic clay 5 14-15 335
] Very sofit to soft gray clay w/wood, CH
1 020 organic matter & rools 6 18-19 73 57 98 uc -- 270
20_|
1 o2s w/wood & organic matter 7 23-24 74 57 99 uc -~- 215
25
i Soft gray clay w/much wood CH
] 8 28-29
30
] witrace of silt lenses
_| 0.30 9 33-34 65 61 101 uc -- 335
35
] 030 10 38-39 67 60 101 uc -- 340
40__ |
1 os0 11 43-44
45
-
] oso 12 48-49 71 58 100 [ UC - 485
50




EUSTIS ENGINEERING COMPANY, INC.

NEW ORLEANS, LOUISIANA

LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT

(SHEET 2 Of 2)

1

) .pmo—tJ awﬂw

Ground Elev.: Datum: Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 9/01/93 Boring: 26 Refer To "Legends & Notes"
Scale S S te| Depth Water Density Shear Tests Atterberg Limits Other
in PP SPT 1 Symbol Visual Classification usc ampe P Content
L ‘ Number| In Feet Tests
Feel R : Percent [Dry | wet |[Type | 6| Cc |LL | PL | PI
_ / / y /| Soft gray clay wisilt lenses CH
] Medium stiff gray clay w/shell CH
q 0.60 / fragments & sand pockels 13 53-54 44 77 111 uc - 835
55__| /
| { 1 Medium compact gray sandy silt ML
| | 1l wisilly sand layers 14 58-59
60 1H g
ﬂ 1 | Loose gray sandy sill w/silly sand & ML 15 62-63
4 TR 4 Lthin clay layers [ m
65 20 A JI°|] Medium dense gray fine silty sand 16 64-65
| of Jol"fal w/sandy sill layers
o [o] |9
- sl |® |eo
o |o| |o
: V. L : o|'|4 Medium dense gray fine silty sand
70 28 ad i M A 17 | 69-70
75_|
80_]
85
90_]|
95__|
100




EUSTIS ENGINEERING COMPANY, INC.

Ground Elev.:

Datum:

FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT

Gr. Water Depth: See Text

LOG OF BORING AND TEST RESULTS

Job No.: 11320

NEW ORLEANS, LOUISIANA

Date Dritled: 8/31/93

Boring: 27

(SHEET 1 Of 2)

Refer To “'Legends & Notes"

Scale S Sample | Depth Water Density Shear Tests Alterberg Limits Othe
In PP SPT | P|symbot Visual Classification usc P Po | content '
L Number | In Feel Tesls
Feet R Percent [Dry | Wet [Type | @ | C [LL | PL | PI
_ ] Very dense limestone, concrete &
| 50=3" __1 shells 1 1-2
i (Seal)
- N 2
5 ] 25 Q-,Zg :9’;’ Medium dense white shells st 2 4-5
_ P, ,7: ,; w/limestone
] 10 _9’; >% ;’ Loose white shells w/gravel & Si 3 7-8
i ) ) 2y ’: limestone
10_| ] 172
| 10 >ifr72%9 w/gravel & clay 4 10-11
15_] 3 Soft | CH -
gray clay w/wood 5 14-15
i Medium stiff gray clay w/wood CH
] o07s 6 18-19 48 75 111 uc -- 720
20
: Soft gray clay w/silty clay layers & CH
N wood
] 025 ' 7 23-24 68 60 101 uc -- 365
25
1 o2s w/silly clay lenses & wood 8 28-29 59 66 106 uc -- 480
30
| Soft to medium sliff gray clay w/silty CH
. clay layers
] o2s 9 33-34
35
] o025 10 |[38-39 |65 62 103 [uc -- 50
40
_j 0.25 wisilt lenses 11 43-44 | 68 61 102 [UuC -~ 420
45
] Medium stiff gray clay w/shell CH
fragments & sand pockels
1 025 12 48-49 40 82 114 uc -~ 565
50
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EUSTIS ENGINEERING COMPANY, INC.

NEW ORLEANS, LOUISIANA

LOG OF BORING AND TEST RESULTS
FRANCE ROAD TERMINAL, FLOOD PROTECTION, SLIP NO. 4 REALIGNMENT

{SHEET 2 Of 2)

)

Ground Elev.: Datum: Gr. Water Depth: See Text Job No.: 11320 Date Drilled: 8/31/93 Boring: 27 Refer To ""Legends & Notes"
Scale ] Sample| Deplh Water Density Shear Tesls Allerberg Limits Oth
In PP SPT | P|Symbol Visual Classffication usc [yampel 2ePM | Content ol
L Number | In Feet Tests
Feet R Percent [Dry | wWet |Type | @] C |LL | PL | PI
| 2/ | Medium stiff gray clay w/shell CH
| -/ /.7 | Iragments & sand pockets CL
| / Medium stiff gray sandy clay w/shell
_| 050 fragments 13 53-54
55
] Stiff greenish-gray & tan sandy clay CL
1 175 w/silty sand layers 14 57-58
60 28 Medium dense greenish—gray silty SM 15 59-60
4 sand
i 11 16 62-63
65_| nBORE v
R 6 J°l.|*|] Loose gray silty sand 17 65-66
- . ‘ . y
o |of |o
L]
] o'ls]'ld 18 | 68-69
70 ofl°
75 4
—
80_|
85_|
s0_|
95
100 |
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PRESSURE in tsf

PROJECT: FRANCE RD TERMIN FLOOD PROTECTION

FILE NG: 11031

SA POC & SH FRAG

SOL. DESCRIPTION: ST G CL W/
BORING: 14

DATE: 5—2-90

DEPTH: 53-54'
ATTERBERG

SAMPLE: 1S

54.2

CONSOLIDATION TEST NO: 3

Testname: C229

LIMITS
LL PL PI

68.0
104.8

WATER CONTENT %:
ORY DENSITY PCF:
WET DENSITY PCF:

EUSTIS ENGINEERING

1.50

INITIAL VOID RATIO:

72 22 50
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DEPARTMENT OF THE ARMY

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

REPLY TO
ATTENTION OF:

November 4, 1994

Engineering Division
Structures Branch

Mr. Larry A. LeBlanc, P.E.
Barnard & Thomas, Incorporated
8178 GSRI Avenue

Baton Rouge, Louisiana 70820

Dear Mr. LeBlanc:

Please reference your letter of QOctober 19, 1994,
to Mr. Jorge Romero of our office, in which you
provided for our review, the new proposed floodwall
alignment for the Drainage and Floodwall Improvements,
France Road Terminal, Port of New Orleans. The-
floodwall is proposed as a replacement of the existing
Lake Pontchartrain, Louisiana and Vicinity, Hurricane
Protection Project, France Road Floodwall, Orleans
Parish, Louisiana.

Your proposal for moving the floodwall closer to
the Inner Harbor Navigation Canal (IHNC) than you
previously presented to us is acceptable, since, as you
noted in your letter, the floodwall would be on the
land side of the existing wharves. We also have no
objection to lowering the flood side berm to Elevation
+2.0 NGVD.

During our meeting of October 13, 1994, Messrs.
Jorge Romero and James Richardson of our cifice,
informed you that, provided you account for the
presence of the 36 inch diameter drainage pipe (located
along the protected side of the wall within the levee
embankment) in the stability and seepage analysis of
the flood protection, we would have no objection to
this layout. We will provide our comments on the
stability computations to Eustis Engineering after we
review the analysis.



During our meeting you also requested our
recommendation on the..appropriate title for the design
memorandum for this work. We recommend the following:

LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
HURRICANE PROTECTION PROJECT
DESIGN MEMORANDUM NO. 2 - GENERAL DESIGN
SUPPLEMENT NO. 8A
RELOCATION OF IHNC FLOOD PROTECTION
FRANCE ROAD TERMINAL
NEW ORLEANS, LOUISIANA

We are enclosing a sample title block for your
use.

If we can be of further assistance on this matter,
please let us know.

Sincerely,

W. Eugene Tickner
JZiphief, Engineering Division

Enclosure



LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
HURRICANE PROTECTION PROJECT
DESIGN MEMORANDUM NO. 2 - GENERAL DESIGN
SUPPLEMENT NO. 8A
RELOCATION OF 1.H.N.C. FLOOD PROTECTION

FRANCE ROAD TERMINAL
NEW ORLEANS, LOUISIANA

*** DRAWING TITLE ***

SUBMITTED TO: U.S. ARMY CORPS OF ENGINEERS, NEW ORLEANS DISTRICT
AND
BOARD OF COMMISSIONERS OF THE ORLEANS LEVEE DISTRICT

SUBMITTED BY: BOARD OF COMMISSIONERS, PORT OF NEW ORLEANS, LA
PREPARED BY: BARNARD & THOMAS, INC., BATON ROUGE, LA

DESIGNED BY: PLOT SCALE:| PLOT DATE: |CADD FILE:
DRAWN BY: FILE NO.
CHECKED BY: DATE:

PLATE |




DEPARTMENT OF THE ARMY

NE'W ORLIANS CISTRICT. CORPS COF ENGINEIRS
A P.Q. 80X 80267

NQN CRLEANS, LCUIS A 70160-0287
June 12 P8Yy

REPLY TO
ATTENTION CF- ...
Engineering Divisicn

Structural Design Section

Mr. Larryw» A. LeBlanc, P.E.
Barnard and Thomas, Incorporatad
8178 GSRI Avenue

Baton Rouge, Louisiana 70820

Dear Mr. LeBlanc:

Please raference ycur letter of May 23, 19%4, to
Mr. Jorge Romera of our office, in which you provided
for our raview, the plans and specifications for the
Drainage and Floodwall Improvements, France Road
Terminal, Port of New Orleans. The floodwall is
proposad as a replacement of the existing Laksa
Pontchartrain, Louisiana and Vicinity Eurricane

Protection Project, France Road Floodwall, Orleans
Parish, Louisiana.

OQur comments ars described in enclosurs
e additcionzal comments markad in red con the atct
specifications (enclosures 2).

Please provide us with thrse copies of the final

plans and specifications for this work. If we can ke
of any further assistance on this matter, please let us
know.

Sincerely,

W_ Eugene Tickner

Chief, Engineering Division

Enclosures
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Lake Pontchartrain, LA & Vic Hurricane Prot. Proj,
France Road Flcodwall Replacement by the Port of New Orleans,
Orleans Parish, LA
P&S Review Comments
3 Jun 94

1. Pg 2232-1, para 4. Delete this paragraph and replace it with
"This material shall be stone and conform to the requirements of 1992
Edition of LSSRB (Louisiana Standard Specifications for Roads and
Bridges), Section 1003.04 (a).

2. Pgs 2367~1 and 2367-2, paras 2.02, 2.03, 2.05 and 2.06. Update

the standards as shown marked in red.

3. Pg 2367-6, para 6.06. In the tenth sentence, change "SSHB 4.25"
to "SSHB 8.12.2".

4. Pg 2367-7, vara 6.08 (a). In the third sentence, change "if" to
"provided".

5. Pg 3250-1, para 3. Update the standard as shown marked in red.

6. Pgs_3300-1. 3300-2 and 3300-3, para 2. Ugdats the standards as

shown marked in red.

7. Pg 3300-4 and 3300-5, para 3.01 (b). Replace the list of approved
aggregate sources with the contents of attachment 1.

8. Dwg. No. M11-7043-S11, GENERAL NOTES. In item 1, change "STANDARD
SPECIFICATIONS FOR ROADS AND BRIDGES 1982 EDITION"™ to "LOUISIANA STANDARD
SPECIFICATIONS FOR ROADS AND BRIDGES, 1992 EDITION".

.
1. —Prge—2923—trara—d i —Peleteltand sands—{SWSPSM L from—tive

“tast—sentence—of—the—paragrerh— @L
2. Page 2223-2 para 4.04. Change "shall be placed in successive

layers not to exceed 4 inches™ to "shall be placed in successive layers
not to exceed 8 inches"™ in the second sentence.

3. Page 2223-2 para 4.04. The drawings do not show an excavation
section for the T-wall. The contractor may excavate material more than two
feet away from the wall. How will this excavated material be backfilled?

3. Page 2223-2 para 4.04. What quality control testing will be done

. to insure 95% compaction of the backfill?

4. Page 2367-9 para 8. The last sentence of the paragraph allows
predrilling to a depth of 25 ft. for Pump Station No. 2. Is Pump Station
No. 2 the same as Pump Station P6? There was no mention of predrilling



| Lk. Pont., LA & Vic HPP, France Rd Floodwall Rep. by Port of N.O., 3 Jun 94

piles in the soils report. Were the pile capacity curves reduced because
of predrilling? We will not allow predrilling or jetting unless the test
pile is also predrilled or jetted. Since your design computations are

based on a F.S. = 3.0 (no pile test) no jetting or predrilling will be
allowed for this contract.

5. Page 2368-8 para 8.05. Change "cement-bentonite slurry" to
cement-sand-bentonite slurry™ in the first sentence. Delete the last
sentence and add the following : The Contractor shall backfill with a
cement-sand-bentonite slurry by the tremie or pump ‘down method such that
any water in the void is not mixed with but displaced by the slurry. The
slurry shall consist of one part cement and two parts bentonite, and
three parts .sand mixed with sufficient water to produce a slurry liquid
enough to thoroughly £ill voids but have no less than twelve pounds of
solids per gallon. The sand portion of the slurry shall meet the

. following gradation: .

SAND GRADATION

U.S. STANDARD REQUIRED PERCENT
SIEVE SIZE PASSING BY WEIGHT
3/8-inch 100
No. 4 100 - 90
No. 200 20 - 0O
6. Page 2510-1 para 3. If crushed stone will be used as cofferdam

£ill, the stability of the circular cell cofferdam analyses must be
analyzed for the larger unit weight of crushed stone. The settlement
analyses for the cofferdam sheet pile and f£ill must also be recomputed.

7. Show the benchmark and the epoch on the plans.

8. We do not recommend the circular cell cofferdam and the T-wall be
tied together until the settlement of the cofferdam is substantially
complete or at least until the last phase of construction of the
floodwalls along the France Road Terminal. The circular cells will settle
and rotate away from the T-wall since the fill is deepest at the
centerline of the slip. Will the connection between the circular cell
sheet pile and T-wall be able to withstand the one to three inches of
settlement and rotation of the circular cell sheet pile?

g. Dwg. Nos. M11-7043-W4 & M11-7038-S4. What is the ground
elevation at the T-wall?

. 10. Dwg. No. M11-7043-W4. Change "EL. 4.0" to "EL. 0.0" between

. the circular cell and the intake basin to correspond with the.stability
" analysis shown in Eustis Engr's 2nd interim report contained in the

"T-WALL DESIGN at Area 1 pump stations 2,3,4 & S" report.

2
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LIST OF APPROVED AGGREGATE SQURCES

- Producer

October 1593

Nearest Town
to Pit =

A. B. Chisum Gravel Co.

American Sand & Gravel Co.
American Sand & Gravel Co.
B & B Gravel, Inc.

Blain Sand & Gravel, Inc.

D. & J. Construction

Drave Basic Materials Ceo., Inc.

fFeliciana Sand & Gravel Co.

Feliciana Ssand & Gravel Co.

Peliciana S8and & Gravel Co.

Jackson Ready-Mix Concreta Co.

Lambert Gravel Co., Inc.

Louisiana Industries, Inc.
Louisiana Industries, Inc.
Louisiana Industries, Inc.
Louisiana Industries, Inc.
Louisiana Industries, Inc.
Louisiana Industries, Inc.
Louisiana Industries, Inc.
Louisiana Industries, Inc.
Louisiana Industries, Inc.

Mears Sand & Gravel Co.

'Mid-State Material Co., Inc.

Quick Sand & Gravel, Inc.

Rebel Sand & Gravel Co.

TV laml CarmA [ yeaxral

Sicily Island, LA

Eattiesburg, MS
Hattiesburg, MS
Grangeville, LA
Crystal Spring, MS
Aimwell, LA

Smithland, KXY

Jackson, LA
Jackson, LA
Jackscn, LA
Crystal Springs, Ms
Bains, LA

DeRidder, LA
Grangeville,
Grangeville,

Grangeville,

B £ E K

Grangeville,
Ball, LA
Perryville, LA
Enon, LA
Woodworth, LA

Watson, LA

Woodworth, LA
Watson, LA

Watscon, LA

TT o b o o » N

Pit
Designation

A. B. Chisum Sand &
Gravel

Planf A
Plant E
Hornsby Pit
Harris Pit
Aimwell Pit

Three Rivers
Quarry

Harvey Pit
Mckowen Pit
Thompson Pit
Pit # 715-11
G-2 (Butler Pit)
Anacoco Pit
Dinkman Plant
Hatcher Plant
Hornsby Plant
Odom Plant
Paradise Pit
Perryville Pit
Price Plant
Woodworth Plant

Penny & Easterly
leases

Woodworth Plant
Easterly lease

Plant 6

T VT avmd £



. - Rebel sand & Gravel Co.

Reed Crushed Stone Co., Inc.

Standard Gravel Co.
Standard Gravel Co.

’
Thomas Sand & Gravel Co.,

T. L. James & Co., Inc.

T. L. James & Co., Inc.

* M"Nearest Town to Pit"

Watson, LA

Pearl River,
Enon, LA
Inc. Grangeville,

Pearl River,

Pearl River,

Gilbertsville,

LA

¥

b

¥

-

Plant 9

Gilbertsville
Quarry

Nicholson Plant
(Nic-7)

Enon Pit

(C=-140 & CZzZ-~-30
laases)

Carter #2 Pit
Pit # 1

Pit # 3

according to LDOTD Official State Highway Map.

Futher information on these pits can be obtained from the Geology
Section of the U. S. Army Corps of Engineers District Office in
New Orleans. For any additions or reinstatsments of pits to this
list please contact Geology Section (Tim Creasy at (504) 862-1024).

Kl
4 e
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DEPARTMENT OF THE ARmY

_ NEW ORLEANS DISTRICT. CORPS OF ENGINEERS
. PQ. BOX 60267
NEW ORLEANS LOUISIANA 70160-0267

REPLY TQ
ATTEN TION GF March 24, 1994

Engineering Division
Structural Design Section

Mr. Larry A. LeBlanc, P.E.

Berger and Assoclates - South, Incorporaszzd
8178 GSRI Avenue

Baton Rouge, Louilsiana 70820

Dear Mr. LeBlanc:

Please reference your letter of March 4, 1994 to
Mr. Jcrge Romero of our office, in which you requestad
our verification of design criteria for preparing the
Design Memorandum for the Drainage and Floodwall
Improvements, France Rcad Terminal, Port of New
Orleans. The floodwall is proposed as a raplacement ot
the existing Lake Pontchartrain, Louisiana and Vicinity
Hurricane Protection Project, France Rcad Floodwall,
Orlzans Parish, Louisiana.

The design criteria you describe in your letter is
corract. However, please note the follcwing:

Itam 2.a.(4), Kicker piles. During a telephone
conversation with Mr. Romero on April 14, you informed
him that you will not use the I-wall with kicker piles
concept but will opt for T-walls, whers necessary.
This is acceptable to us.

Item 3.c, Calculations, please add the following:

"(S) Diagrams for I-wall bending moment,
shear, wall deflection and wall pressure will be
included with the wall computations.” Please note that
these diagrams are obtained as output from the CWALSHT
computer program.

We request that you provide for our review, three
copies of the in-progress Design Memorandum at the 35%
and 65% design effort. This will help expedite our
review and approval of the final memorandum.



If we can be of any further assistancs on this
matter, please let us know.

Sincerely,

s

Vugﬂne Tickn
Chleh, Englneerlng Division
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BE~GER AND ASSQCIATES - SQUTH, .\C.
- ENGINEZRS « ECONOMISTS = PLANNERS
\ 8178 GSAlI AVENUE
BATON RQUGE, LA 7C8290
TEL. (8Q4) 768-37C0
FAX. (5Q«) 768-7640

March 4, 1994
- File No. 304-003

Department of the Army

New Orieans Distmict Corps of Engineers
P. O. Box 60267

New QOrleans, LA 70160

Attengon: Mr. Jorge Romero

Re:  Port of New Orleans
France Road Terminal
Hurricane Protecdon System

~

Dear Mr. Romero:

QOur work on the Design Memorandum for the subject project is now being finalized.
During our work to date, numerous mestngs and discussions betwesn members of the Corps’
staff and members of our staff have been very valuable and are much appreciated.

This correspondence is intended to summarize and confirm various criterda and other
' guidance from these meetings for the final preparation of the Design Memorandum. Enclosed

is a summary of our understanding of the criteria/guidance for which we would appreciate your
review and confirmation.

Sincerely,
BERGER AND ASSOCIATES - SOUTH, INC.

y (-

. L3Blarc, P.E.

Iy

LAI /bar
Enclosure

xc: Mrs. Deborah Keller



¢ Ly

N

HEN

CRITERIA SUMMARY

1. Protection Criteria

a. Top of Wall Elevation is 15’ NGVD.
b. Still Water Elevation is 13’ NGVD.
c. Wave Run-up Requirements - None.

2. Wall Types and Height Limitations
a. [-Wall

(D It is preferable to limit the height above the ground to 8 feet or less.
However, heights as high as 8.5 feet have been allowed in special
situations. For this project, an 8.5-foot height will be proposed in certain
reaches in order to minimize settlements caused by the berm, thus
allowing immediate capping of the wall.

(2)  Sheet pile penetration below the ground line shall be a minimum of three
times the retained water depth.

(3)  Analysis will be performed by the Corps’ CSHITWALL computer
programs. _

4) It is permissible to exceed the above heights for I-walls which are braced
with additional "kicker piles”. These additional piles should be designed
to limit wall translation at the ground line to 3 to 4 inches. These "kicker
piles" will be designed to resist horizontal loads only with no vertical
loads induced in the I-wall. Caps for the "kicker piles" will be separated
from the I-wall with a "slip joint".

b. T-Wall

(1)  These are to be used wherever I-walls are not feasible. Analysis will be
by the Corps’ CPGA and CPGC programs.

2. Wall Settlement and Capping
a. I-wall

(1) It is normal practice to allow a geotechnically estimated amounts of the
settlement to occur before capping. However, where it is important to the
Port to expedite completion of the wall, walls which are predicted to settle
less than 6 inches can be capped immediately. —Where predicted
settlements are greater than 6 inches, the walls will remain uncapped until
sufficient settlement has occurred.

(2)  I-walls will be constructed to 6 inches above design grade where expected
settlements are 6 inches or less.



Palie ™

(3)  I-walls will be constructed to 12 inches above design grade where
expected settlements exceed 6 inches.

4) Any berms also will be overbuilt to the same amounts.

b. T-Wall

(1)  Pile-supported T-walls will be constructed to design grade.
Format of Design Memorandum
a. Format

(1)  There is not a rigid format as long as the information is well organized,
consistent, legible, and addresses the Corps’ design criteria.

(2)  The document will reference previous design memoranda prepared for the
existing protection System.

b. Drawings
The Design Memorandum will include drawings depicting:

(1 Alignment and profile.

(2)  Typical cross sections.

(3)  General arrangement of typical walls and gates.
(4)  Pile layouts.

(5)  Typical and unusual details.

C. Calculations

The Design Memorandum will include sample calculations for:

(D Gates - one of each type.
(2)  Pile foundations.

3 Each type of wall.

)] Unique designs.

d. Geotechnical

‘The Design Memorandum will include an appendix of geotechnical data and
analysis for:

(D Deep-seated bank stability.
(2)  Pile capacities.

(3)  Wall pressures.

)] Seepage analysis.
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Hydraulic/Hydrologic

Thebesign Memorandum will summarize the changes in hydrology caused by the
additional drainage area that will now be on the protected side.

Environmental

(1)

@

An environmental assessment will be made based on general evaluation of
available observable data and an opinion of environmental factors affecting

_ the project.

The assessment will not include a full environmental impact statement and
will exclude soil, air, and water quality investigations as well as cultural
resource and archeological surveys.

Structural Design Criteria

D

2)

©)
4)

Concrete design will be in accordance with EM 1110-2-2104 strength
design for hydraulic structures. Normal use is 3000 psi concrete and
Grade 60 steel.

Steel design will be in accordance with the AISC Manual and
EM 1110-2-2105. Normal use is A36 steel. Minimum material thickness
of 5/16".

Wind load shall be 50 psf.
Piling shall be prestressed concrete, 12, 14, or 16 inches; other types will

be considered in exceptional situations. Pile spacing shall be 4.5 times the
pile diameter. Minimum translation of pile caps shall be less than 1/2".



DEPARTMENT OF THE ARMY

NEW ORLEANS DISTRICT. CORPS OF ENGINEERS
PO. BOX 60267
NEW ORLEARS COUISIANA 7Q160-0267

REPLY TO
ATTENTION QF March 22, 1994

Engineering Division
Structural Design Section

Mr. Larry A. LeBlanc, P.E.

Berger and Associates - South, Incorporated
8178 GSRI Avenue

Baton Rouge, Loulisiana 70820

Dear Mr. LeBlanc:

Please reference your letter of March 1, 1994 to
Mr. Jorge Romero of our office, in which you provided
for our review, the plans and specifications for the
Drainage and Floodwall Improvements, France
Road Terminal, Port of New Orleans. The floodwall is
proposed as a replacement of the existing Lake
Pontchartrain, Louisiana and Vicinity Hurricane
Protection Project, France Road Floodwall, Orleans
Parish, Louilsiana.

The following are our comments on the subject
plans and specifications:

DRAWINGS

1. The details for the discharge pipes at the
four pumping stations, show the pipes supported at the
ends by sheet pile founded structures, subject to
settlement. Your design provides special pipe
couplings to accommodate axial expansion and
contraction, as well as for some vertical movement of
the pipes. However, since the discharge pipes pass
through the T-walls stems with a rigid connection
between the T-walls and the pipes, we believe that the
concrete will crack around the pipe due to settlement
of the pipe supports. Therefore, we recommend that you
provide independent pile founded pipe supports near the
T-walls.

2. Drawing number S5. On the Typical T-Wall
Section depicting the wall reinforcement, delete the
shear key from the horizontal construction joint
located 4 inches above the base slab.
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3. Drawing number SS5. On detail "B", the
reinforcement around the pipe should be provided in a
radial arrangement to preclude weak, unreinforced
areas. )

SPECIFICATIONS

4. Section 2368, paragraph 8.0l1.a. Unless you
expect hard driving conditions, you should consider
allowing the use of cold formed steel sheet piling as a
substitute for PZ-22. Cold formed sheet piling may be
a lower cost alternative.

5. Section 2368, paragraph 8.02.a. The use of
3NA, BZ-12, PZ-35 and PZ-40 for fabricated connections
is not required on this contract since only PZ-22 or
appropriate substitutes are specified for sheet piling.

6. Section 3100, paragraph 5.01.a. Delete
"T-walls" from the first sentence.

Please provide us with three copies of the final
plans and specifications for this work. If we can be
of any further assistance on this matter, please let us
know.

Sincerely,

it P

W. Eugene Tickner
///£;Chief, Engineering Division
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To: Johnathan Hopkins From: USACE 1=23-37 li:43am p. 1 af 1

< Fro \eoT FILE

sod-vow
Attention: Johnathan Hopkins
Date: Thursday, January 23, 1997 11:39am
To: * Johnethan Hopkins
From: Bruce Lelong

Department: CELMN-ED-TF
Voice #: 2684
Fax #: 504-862-1585,

For your information. a preliminary copy of the comments provided by Flood Control
Structures Secticn follows. The final draft that will be provided via the Dock Board may include
comments from other sections of the New Orleans District.

1. Cesign Methods, paragraph 33.

a. Replace “ETL 1110-2-312, dated March 10, 1988" with “EM1110-2-2104 dated 30 June 1992”.
Make necessary desigh changes to meet this criteria.

b. State design Method for “Structural Steel”.
c. Give any specitic loading requirement - example: HS20-16 AASHTO, etc.

2. Design Loads & General Notes, Plete S1. We recommend you delete this plate. Design criteria
- stated above should be sufficient for the Design Memorandum.

3. Plate S2. The profile shows top of wall EI. as 15.00 (net grade) which does not agree with the El.
15.50 shown here and on subsequent drawings. Please verify this and revise as necessary.

4, Plate S3. Please verify the tSp elevaticn 15.5 and revise as necessary. Also revise the bonding
note, 4th line, trom “piles 3" below” to “piles 7" below”.

3. Plate S4. Complete the ‘“ferule schedule”, “corrosion protection detail* and notes.

6. Plate S4. Pile spacing seems too close. Recommend you revise the pile spacing such that it is
not less than four times the pile diameter or e g e
width in the direction of the load. E?"z«,i_g i [ g :

Lo

7. Plete SB. Please revise pile spacing as ;rg* :;yfm %
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recommended in comment § above.
8. Plate S7B. Please revise pile spacing; see comment 6 above.

9. Plate S8. See comment 6.

10. Plates 12A, 12B, 12C, 13,14, 15 22. Please replace *L6x6x3/8" with “L4x4x3/8". The change is
due to recert Value Engineering Study.

11. Plate 11, Section 1, please verity top elevation 15.5,

12. Plate 15: We recommend you replace the anchor strap with a threaded anchor bar screwed
into tube welded 10 the plate. The strap may corrode and separate from the plate.

13 Flata S17° Wa racammand yail ravise the pila layatr far Gate No 3 Monalith Al fland sida
and protected side piles under the gate columns should be battered at the same sloge in the

direction parallel to the ramp’s centerline. Avoiding pile interference will necessitate that the
re-constructed flood side portion of the approach ramp have a different pile layout from that shcwn
in the plate.

14. Plate S18: Please verify that the sections detailed in this plate match actual existing cunditions.
We cbserved during site visit of 12/13/96 that a pcrtion of earthwork designated in the sections as
“existing grade excavated to act as formwork”™ actually will have to be backfilled because the
existing ramp’s elevation is below the required elevation designated in these sections.

15, Plate S19: See comment 13.
16. Plate S20: See comment 14,
17. Plate S21: See comment 13.
18. Plate S22: Please define earthwork symbology used in Secticn 2 for “New Approach Slab.”

Also, see comment 14,

19. Plate S26¢c: We recommend plete stiffeners in lieu of WT sections. WT sections are harder to

~ paint, and hence more susceptible to corrosion.

20. Plate S40: Please provide designated distances “N" and “L.”

22. Plate S42: Details presented are opposite hand to sections taken in “Plan of Seal! Plate...”
Please verify.

23. Plate S42: Please revise section lettering.

24. Plate 542: Pleaese designate to which gate the given distances apply for “Plan of Track
Support...”

25. Plate S46: Please define in notes each symbology used.

26. Flate S46: Please verify that the |-wall features shown in “Gate No. 6--General Arrangement”



Ta9: Johnathan Hopkins
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corresgond to the details shown in Section 3. Plate S41, and revise as necessary.

27. Plate S46: The removable gate post lacaticn shown is on the wrong side of the monelith.
Please verify and revise the layout detail as required. Also, please provide post detail.

28. Plate S46: Numerous discrepancies exist between features depicted in the plan view, “Gate
No. 6-General Arrangement,” and the two sections provided in Plates 46a. Please revise bath plate
$46 and S46a.

29. Plate S46a: See comment 28.

30. Plate S49: Top girder size shown does not agree with the size designated in design
celculations, Appendix D. Please verify and revise all relevant drawings.

31. Plate S48: No bearing stifferiers appear to be provided at the center line of the gate. Please
verify and revise the gate as necessary to provide adequate bearing capacity at the removable
post. '

32. Plate S49: See comment 19.

33. Plate S52: Top and bottom girder sizes do not match sizes designated in design calculations,
Appendix D. Please revise all relevart drawings.

34. Plate S32: See comment 19.
35. Plate S55: Please reference specifically where “End Section ...” is taken.
36. Plate W2: Offset distances te P.|. 1 through 5.7, and 8 should be negative. Please revise.
37. Plate W3: Please delete unused base lines.
38. Appendix D:
a. Please check anchor bolts for combined sheer and tension.
b. Please verify the design of the welds and base plate for Gate No. 6 removable gate post.

The weld size and base plate size appear to be based on a moment coefficient that
underestimates the actual load by 25%.
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PORT OF
NEW ORLEANS

Nowvember £, 1586

Zerry Leblanc

Pyburn and Ccecm, Inc.

81

78 GRSI Avenus

Baton Rcuge, _cuisizna 7382C

RE: TWcrk Crcder 1-622
Frznce Rcad Terminel Flccc Prctecticn
Dear Mr. Leblanc:

We nave reviewec the Gensrel Design Msmcrandum submitted cn
Octcber 10, 15%¢ Ccpilss weres transmitted tc tn: Orlccns Leves
District, Public Wecrks and Flcod Cecatrel cf ZADCTD, and the N.O.
District COE fcr their review.

Attacned is the letter cf ccmments received from the OLD for
ycur response and rescluticn. The Port's ccocmments are as follows:

The ccrrsct name cf the canel 1s the Inner Eerbor-Navigatiocn
Car {IE-NC) .

1. The correct name is the Crlezsns Levee District (CLD).

2. The ccrres nzme is the Public Werks zad Flced Contrcel cf
tne Jqualuﬁc Department cf Transpcerteticn and Development.

3. Refer tc tnc va ricus berths at France Rocad Terminel &s

"Bertas Ncs 2,etc. ancd act "Ship Bertas" I, 2, etc.

. Page 2- Ca;ﬁgc the last sentence c¢f paragraph 2. tc read,

"After acceptance ¢f the new flccdwall system by the OLD,

3. Page 2- AdS tc the encd of paragrapn 2., "A determination cf
cocnsistency with the Lcuisiana Coastal Rescurce Program will alsc
be cbtzined by the Pcrt of New Orleans.”

6. Pzge 3-Change the sscend te last ~e1te. ce 1n paragrepnh >. tc

O

read, "The terminal sesrves primerily as & container
terminal. Ncrth cf that terminel is an industrizl ecuipment
manufacturer znd ite fcr bulk materials haﬁcllng "

Page li-When the additicnal scils infermeticn is aveileble,
the lest sentence cf paragraph 19 will need to be deleted.
Page 13- Pzragraph 23. The pile test program by Gulf South
Piling and Censtructicn will begin in Ncvember. Test pile
information will be available before the GDM is resubmitted.
That data will neecd tc be furnished in the next issue cf the
GDM.

Pzge 18-Paragraph Z24. Check the directicns referenced in the
second sentence.. West should be east and north should be
south. '

m
) 0

80ARD OF COMMISSIONERS OF THE PORT OF NEW QRLEANS

Post Office Box 60046« New Orleans. Louisiana 70160« Tel' 504 522-2551 -Fax 504 524-4156+Telex 58-7496
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_C Page 23-Parzgreapn £3. Change "thas france Rcad Tsrminzl" to
rez¢ "preperty".

_l. Page 23-Paragrazpn ¢2. Change the first sentence tc reagd,
"Presently, the terminzl, manfcctJrlng plant, anc bulk
stcrage arezs are east and ncrth cf the existiang flocdwall
tc be relccated, scuta c¢f the Interstate Eighway I-.C, anc
west of the IE-NC. Change the fourta and fifta sentences tc
read, "The remeining zrea is unused cpen land waich is
prcpcsed by the Pecrt as a future cqlp bertn. Taat pcrticn
of the site is presently a grassed aree witnh little

egetat101 and hés been preloaded with riversand in
anticipaticn of future develcpment.” Change "IHNC-
Mississippl River Lock" tc read "IE-NC from the Mississ
River Lock".

12. Page 24, Paragrapn 45. Delets the werd "Authcrity" zfter
werd "Pert”.
22. Page 26, Paragrapnh 5i. Taere needs tc be a table sacwing

ﬂelatlon of meintzining the flocdwzll reaches that are nc

ippi

the

the

net

.

longer serving as the flccd prots t101 system after tae new
floodwall is accepted. Alsc, thers.will be sevsrel
floodgates taken cut of service because cf the new
floodgatvv. These deletions need te be tctal and then &
increase ¢cr cdecresase 1n 0&M costs te the CLD needs to be
sncwn.

ié Plate W4~ There zre prcblems witn tne P.I., anc B/L staticn
in the Wall Line Lavcut table. Ths numbers don't ccrrespend

and add correctly.
Plates Wi4, 13, 16~ The PBRR track which is
Rocaed and the new flocdwzll will be zbandcned,
shcwn ¢cn the drawings since the ceatra
pcrticns tc facilitete censtructicn cf the flcodwall.
6. Plate W23 anc Plate S7A-The ccffsrdam was never tied
‘ the porticn cf flocdwzall built with the pumping staticn
discharge lines and neecds tc be called cut as wcrk tc be
dene now, nct in the future.

. ]
Qe

the respcnss 1is

the Pcrt has

With regarcs tc tae ccmments cf the CLD,

that Pontchartrein Materials has reguested and

intc

between france
but ‘saculd
ctcr may be remcving

be

agreed that in order tc aveoid relocating the internal cperaticns

cf the Boh Bros. plant and PMC,
that the flcodgate wculd be as clcse tc France
and nhave a gentle ramp freom France Rozd te the
accemplish this the sill needs tc be El. 5.3.
reccgnize the mcre freguent closings cf Gate #1 than Gate #2,
it is tne only workzble solution to the tenants' cperaticns.

Roead

BOARD OF COMMISSIONERS OF THE PORT OF NEW ORLEANS

Past Office Box 60046+ New Orleans, Louisiona 70160+ Tel: 504 522-2551 « Fax: 504 524-4156+ Telex: 58-7496

the sill wculd be low encugin so
is pcssible
flocdgate sill.

PMC and the Pcrt

Tc

but
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With regards tc ths CLD ccmment cSn ccubls swiag gatss, -
Qope that vol nave in writing your previcas discussicns with the
CLD. Zf ycua will rsczll, cver & vear 2g¢ - cuassticned decuble
swing gates encd veu tcld me taat you aad ceafirmeatica from ths
OLD thet they nad nc preblem with them and ycu were enccuraged by
the CLD tc uss them. I expressec my surpriss te vel z2ad zgresd
that if ycu n&d werksd this cut wita tae CLD, taen I weould net

chbect.

a van
abcut thi . All otner ﬂommentc refe
and are a matter c¢f semantics.

-

I take this cppertunity to ramind P&C of the centract
o)

ce
nced ners l"l <:I° ml"lOI'

-~

reguirement cf submitting an acvanced set cf check plans an
23

specificaticns on the prolect tc me by Ncevember ; -9%6. The GDM
was due September 9 and arrived four weeks late. Zf the zdvzaced
set of check plans aad specificaticas ars nct delivered on time,

i

the Pcrt will miss 31ts milestone Cets Wwita tae LADCID for
Statewicde Flcca Centrcel funds. VYour CChtIect cISC r=cJires 5C%
complets plEii Enc specifications by Marca -, -957.
I am trensmitting tc ycu {(in nerd ccpy and Wercperfec
cdiskette ) fcr ycur reference, the pcrticn: cf the specificaticns
which the Pcrt of New Orleans 1is prov1u11g (the ncna-tschnicel
ccntract decuments) and the bid feorm wnich vcu must ccmplete.

As scecn as we receive ccmments frem the cther reviewing
agencies, I will centact yeu.
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bébcrcq D. Keller,P.E.

Mzneger, Engineering Des
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BOARD OF COMMISSIONERS OF THE PORT OF NEW ORLEANS
INTER-OFFICE COMMUNICATION

TO: Deborah D. Keller DATE: October 25, 193996

Design Engineering
Manager

FROM: Brenteon T. Mors C.C.: Ms. Dunn

Permits Mana Ms. Fant
Mr. Gallwey

SUBJECT: Tidewater A*ea Floodwall *Mr., Masson-
Statewide Flood Control Mr. Mayeaux
State Project No. 576-36-0005 ’ *Mr. Morse
Inner Harbor-Navigaticn Canal . *Mr. Territo
Statien 97+00 to 170400, 2.52 *w/attachment

Miles From Mississippi Rivex
France Road Terminal Flood
Protection, Relccate Western
Hurricane Protection Floodwall
Stations 16+58.38 to 143+18.96
CLD Permit PG 96-48

Transmitted herewith 1is your copy of Orleans Levee District
letter dated October 24, 1996 in response to our request for comments
on Design Memorandum Ne. 2, Supplement No. B8A. The most serious
_ request on thelr part is redesign of most floodgates to eliminate the
' center post or conversion to rolling gates.

When they  brought up this peint during our teleplone
conversation, I mentioned ¢to them that we are under a time
constraint, in that we have to submit final design documents to DOTD
by June 24, 1997. They mentioned that those center posts are their
biggest headache with floodgates. They either get separated from the
gate or the hole gets clogged up with debris or both.

If T can help in any way, let me know.

BTM/
(N3) FLODAPPL43

Attachment

Copy of Spencer/Morse ltr dated 10/24/86.
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The Board of Commissioners

CF THE

tleans I eher Pistrict

SUITE 202 - ADMINISTRATION BUILOING

8001 STARS AND STRIPES BLVO. TEL S04-243-4000
Retw Brleans, La.
PROTECTING YU

70126-8008 AND YOUR FAMILY

PORY OF N.0
PLANNING & auca

. ...I Lo

October 24, 1996

Mr. Brenton Morse
Port of New Orleans
P. O. Box 60046

New Orleans La 70160

RE: OLB Project No. 26901
France Road Floodwall
State Project No. 576-36-0005
Dear Sir:

We have your October 15, 1996 submittal for the "Preliminary Draft, Fmal Report” on the subject
project. Upon review we have several comments as follows:

Volume 1. Page 7, Table 1

1. The sill elevation proposed for Gate | is shown at Elev. 5.50°. It appears that this sill
elevation should match that of Gate 2. This then would make access to the floodside
property equal and would reduce the closure frequency and size of Gate 1.

2. Please clarify as to the location of Cates 3 and 4 since they zre missing from the table.
3. Does Gate 6 have a removable post?
Volume 1, Plate $49

Title says “Gate 6”. Elevation says "Gare 7”, Please clarify.



Z7" QOctober 24, 1996
Page Two

Volume 1, Page 7

If possible, we would suggest and request the elimination of double gates with center
posts. Our first preference is for single swing gates. The opening width of Gates 1, 2,
5, 7, 8 and 9 appear to be within range of 2 single swing gate, and Gate § within the
range of a single bottor roller. It is noted that it appears that storage space is available

- for the open gate in some cases and possible with the re-alignment of the floodwall. If
center posts are required, storage behind the open gate should be provided and the size
must be such that two men may install without equipment. '

_Egug &, Paragraph 10

Water Surface Elévations: You should mention that +15.0' NGVD will meet FEMA flood
protection requirements. )

Please contact either Frank Mineo or me if you have any questions.

Sincerely,

Stevan G, Spencer, B/ E.
Chief Engineer :
SGS:FPM:pns .
xc:  Enrique Medina
"Max Heamn

Brian Keller, USACE
Geneva Grille, LADOTD
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