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REPLY TO 
ATTENTION OF: 

CELMN-ED-SP 

DEPARTMENT OF THE ARMY 
NEW ORLEANS DISTRICT. CORPS OF ENGINEERS 

P.O. BOX 60267 

NEW ORLEANS. LOUISIANA 70160-0267 

11 August 1988 

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

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, High 
Level Plan, Design Memorandum No. 19 - General Design, Orleans 
Avenue Outfall Canal 

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

2. A summary of the current status of the Clean Water Act, 
endangered species, EIS, and cultural resources investigations 
is as follows: 

a. There is no deposition of dredged fill material into 
waters of the U.S. associated with the tentatively selected 
plan; therefore, no Section 404(b)(1) Evaluation is required. 
However, if the alternative plan of parallel protection is 
chosen, a Section 404(b)(1) Evaluation must be prepared and 
an application for a Water Quality Certificate must be made. 

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

c. A final EIS for the barrier plan for the subject project 
was filed with CEQ on 17 January 1975. A final supplement 
to this EIS was filed with EPA on 7 December 1984. An 
Environmental Assessment addressing both the butterfly valve 
and parallel protection alternatives was mailed to the public 
in July 1988. 

d. The project area includes an existing levee corridor 
on Post-1930 reclaimed land and the artificial channel of the 
Orleans Avenue Canal. No cultural resources are recorded in 
the vicinity of the proposed work. 



CELMN-ED-SP 
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, High 
Level Plan, Design Memorandum No. 19 - General Design, Orleans 
Avenue Outfall Canal 

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

4. This report was scheduled to be submitted to LMVD by 
31 July 1988. This delay will not cause a delay in the start 
of construction. 

5. Approval of the report and project plan as a basis for 
establishing the Federal cost-sharing for the parallel 
protection plan is recommended. Approval of local interests 
design plans for incorporation in the Lake Pontchartrain 
Louisiana and Vicinity Hurricane Protection Project as a 
"betterment" is also recommended. 

FOR THE COMMANDER: 

Encl(16 cys, fwd sep) FREDERIC M. CHATRY 
Chief, Engineering Division 
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1. Authority. 

LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 - GENERAL DESIGN 
ORLEANS A VENUE OUTFALL CANAL 

PROJECT AUTHORIZATION 

a. Public Law. Public Law 298, 89th Congress, 1st Session, 
approved 27 October 1965, authorized the "Lake Pontchartrain, Louisiana, 
and Vicinity," hurricane protection project, substantially in accordance 
with the recommendations of the Chief of Engineers in House Document 
NO. 231, 89th Congress, 1st Session, except that the recommendations of 
the Secretary of the Army in that document shall apply with respect to 
the Seabrook Lock feature of the project. 

b. House DocUment. The report of the Chief of Engineers dated 
4 March 1964 printed in House Document No. 231, 89th Congress, 1st 
Session, submitted for transmission to Congress the report of the Board 
of Engineers for Rivers and Harbors, accompanied by the reports of the 
District and Division Engineers and the concurring report of the 
Mississippi River Commission for those areas under its jurisdiction. 
The report of the Board of Engineers for Rivers and Harbors stated: 
"For protection from hurricane flood levels, the reporting officers find 
that the most suitable plan would consist of a barrier extending 
generally along US Highway 90 from. the easternmost levee to high ground 
east of the Rigolets, together with floodgates and a navigation lock in 
the Rigolets, and flood and navigation gates in Chef Menteur Pass;' 
construction of a new lakeside levee in st. Charles Parish extending 
from the Bonnet Carre Spillway guide levee to and along the Jefferson 
Parish line; extension upward of the existing riprap slope protection 
along the Jefferson Parish levee; enlargement of the levee landward of 
the seawall along the 4.1 mile lakefront, and construction of a 
concrete-capped sheetpile wall along the levee west of the Inner Harbor 
Canal in New Orleans." 

c. BERH Recommendation. The report of the Chief of Engineers 
stated: "The Board (of Engineers of Rivers and Harbors) recommends 
authorization for construction essentially as planned by the reporting 
officers ••• I concur in the recommendation of the Board of Engineers for 
Rivers and Harbors." 

2, Purpose and Scope. General design of the Lake' Pontchartrain High 
Level Plan, Orleans Parish Lakefront Levee, was presented in Design 
Memorandum (DM) NO. 13. The plan, assumed no barriers in the Chef 
Menteur and Rigolets Passes, recommended the least costly method of 
modifying the existing lake front levee so that a high level of 
protection can be achieved. DM No. 13 did not cover the lakefront 
protection at the j unction of three Orleans Parish outfall canals. 
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This memorandum presents the essential data, assumptions, criteria 
and canputations for developing project plan, design and cost estimate 
for protection of the Orleans Avenue OUtfall Canal. The protection of 
the London Avenue and Metairie Relief Canals will be addressed in future 
design memorandums. Scope of this memorandum involves developing a 
project plan which cost-effectively protects the Orleans Avenue OUtfall 
canal from Standard Project Hurricane, SPH, as authorized under the 
Public law discussed in Paragraph 1. In conjunction with hurricane 
protection, the plan must also provide optimum conditions for storm 
drainage through the outfall canal into the lake. 

Hurricane Protection for the Orleans Avenue OUtfall Canal can be 
achieved by several alternativ.e plan concepts. One plan concept is to 
provide fronting protection at/or near the lakefrontend of the canal. 
The fronting protection structure would have specialized gates or valves 
that could be closed during a hurricane. A description of gate 
requirements is detailed in a subsequent paragraph. The structure and 
appurtenant floodwall would tie~in to the existing lakefront levee so 
that once closed, a continuous line of protection would be achieved. 
GDM Scope design details for the fronting protection plan are contained 
in volume I of this three volume series. A second plan concept reqUires 
upgrading the height of the existing 2.4 miles of parallel levees along 
both sides of the canal. This plan concept would also require that the 
bridges at Robert E. Lee Boulevard, Filmore Street and Harrison Avenue 
be modified or floodproofed since their respective deck elevations are 
below the grades required to achieve project protection. Means to 
achieve positive closure at Pumping Station NO.7, located at the 
southern end of the canal must also be incorporated into this plan. 
Plan details for the parallel protection plan are given in Volume II. 
As will be demonstrated in this report, the fronting protection plan is 
the most cost effective way to provide hurricane protection~ can be 
designed to fully accommodate interior draii1age~ and will be· the least 
disruptive method (from the stand point of construction) to protect the 
developed areas behind the levees. The local sponsor, the Orieans Levee 
Board, OLB,as well as the Sewerage and Water Board of New Orleans, 
SWBNO, have gone on record in support of the parallel protection plan. 
It is OLB's intention to construct the major portion of the parallel 
protection plan in accordance with COrps of Engineers cri t.eria so that 
the work can be incorporated into the federal project. The balance of 
the work on the parallel protection plan will be funded from the 70% 
contribution from the federal share of the recommended project plan. 
Since the recommended Federal plan and the plan which the local sponsor 
wishes to build, parallel protection, are not the same plan, this GDM 
presents both plans to GDM scope. 

At the same time design details for the fronting protection were 
being prepared by the New Orleans District, NOD, the parallel protection 
plan was also being. formulated to.GDM scope by the Architectural 
Engineering firm, Design Engineering Incorporated~ DEI. DEI working 
under contract to the Orleans Levee Board prepared the Design Memorandum 
contained in Volume II. Close coordination between DEI and NOD was 
maintained to insure that designs foithe parallel protection plan 
satisfied Corps of Engineers design criteria and also to insure that the 
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design could be incorporated into the federal project. The chain of 
correspondence between the District and DEI is also attached to the 
parallel protection OM to facilitate review. Not every aspect of the 
parallel protection plan has been fully worked out. The aforementioned 
correspondence stops as of April 1988 for purposes of printing this 
report. Two remaining areas where unresolved issues remain are on the 
west side of the canal from Stations 30+00 to 90+50 and north of Robert 
E. Lee Boulevard on the west bank of the canal, the plan presented by 
DEI call for construction of a new setback levee. NOD recommend an 
I-wall in existing levee. The few remaining issues will be resolved and 
results coordinated with LMVD. The estimated cost for the parallel 
protection plan was prepared first by confirming the quantity take-off 
from DEI's OM and then applying Corps of Engineers approved cost 
estimating procedures to the line items in the design. The procedure 
produces an estimated total cost for the parallel protection plan that 
is directly comparable to the other plans examined in this document. 

3. Local Cooperation. 

a. Flood Control Act of 1965 (Public Law 89-298). The conditions 
of local cooperation pertinent to this supplement and as specified in 
the report of the Board of Engineers for Rivers and Harbors and 
concurred by the report of the Chief of Engineers are as follows: 

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

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

n(2) Accomplish all'necessary alterations and relocations to 
roads, railroads, pipelines, cables, wharves, drainage structures, and 
other facilities made necessary by the construction works; 

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

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

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

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

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

"(8) Acquire adequate easements or other interest in land to 
prevent encroachment on existing ponding areas unless substitute storage 
capacity or equivalent pumping capacity is provided promptly, provided 
that construction of any of the separable independent features of the 
plan may be undertaken independently of the others, whenever funds for _ 
that purpose are available and the prescribed local cooperation has been 
provided ••• " 

b. Water Resources Development Act of 1974 (Public Law 93-251). 
The local interest payment procedures outlined in the original 
conditions of local cooperation were modified in 1974 as follows: "The 
hurricane-flood protection project on Lake Pontchartrain, Louisiana, 
authorized by Section 204 of the Flood Control Act of 1965 (Public Law 
89-298) is hereby modified to provide that non-Federal public bodies may 
agree to pay the unpaid balance of the cash payment due, with interest, 
in yearly installments. The yearly installments will be initiated when 
the Secretary determines that the project is complete, but in no case 
shall the initial installment be delayed more than ten years after the 
initiation of project construction. Each installment shall not be less 
than one twenty-fifth of the remaining unpaid balance plus interest on 
such balance, and the total of such installments shall be sufficient to 
achieve full payment, including interest, within twenty-five years of 
the initiation of project construction." 

4. Project Document Investigations. studies and investigations made in 
connection with the report on which authorization is based (House 
Document No. 231, 89th Congress, 1st Session) consisted of: research of 
information which was available from previous reports and existing 
projects in the area; extensive research in the history and records of 
hurricanes; damage and characteristics of hurricanes; extensive tidal 
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hydraulics investigations involving both office and model studies 
relating to the ecological impact of the project on Lakes Pontchartrain 
and Borgne; an economic survey; and survey scope design and cost 
studies. A public hearing was held in New Orleans on 13 March 1956 to 
determine the views of local interests. 

5. Investigations Made Subsequent to project Authorization. In 
December 1977, a Federal court injunction was issued stopping 
construction of portions of the authorized project. The injunction was 
issued on the basis that the 1975 final Environmental Impact Statement 
(EIS) for the Lake Pontchartrain project was inadequate. The court 
directed, among other things, that the EIS be rectified to include 
adequate development and analysis of alternatives to the then ongoing 
proposed action. The results of these studies are contained in a three 
volume report entitled "Lake Pontchartrain, Louisiana, and Vicinity 
Hurricane Protection Project, Reevaluation Study", dated July 1984. The 
reevaluation report recommended a "tentatively selected" high level plan 
of protection. This recommendation necessitated the preparation of the 
Orleans Parish Lakefront Levee West of IHNC report and this report as 
part of the Lake Pontchartrain Hurricane Protection Project, and the 
engineering and environmental studies discussed herein. Surveys and 
studies accomplished in preparing this GDM include the following: 

a. Alternative plan studies.to develop alternative methods of 
construction required to optimize the proposed plan of protection; 

b. Aerial and hydrographic surveys; 

c. Soils investigations including general and undisturbed type 
borings and associated laboratory investigations; 

d. Detailed design studies for alternative plans (including 
stability analysis); 

e. Tidal hydraulic studies required for establishing design 
grades for protective works based on the latest revised hurricane 
parameters furnished subsequent to project authorization by the National 
Weather Service; 

f. Real Estate requirements; 

g. Detailed cost estimates for the proposed plan of protection 
as well as alternative plans and necessary utility relocations; 

h. Environmental effects and evaluations; and 

i. A comprehensive public meeting for the "tentatively 
selected" high level plan held on 12 April 1984. 
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6. Planned Future Investigations. Upon satisfactory approval of this 
GDM, additional detailed Engineering Designs and Specifications will be 
prepared to support construction of this project feature. The 
recommended plan for the Orleans Avenue OUtfall Canal hurricane 
protection is based on model testing study of the butterfly valve 
structure for London OUtfall Canal outlet conditions. Although the 
principles of operation is the same, additional site specific model 
testing will have to be performed prior to the final design of the 
structure. 

7. Local Cooperation Requirements. The conditions of local cooperation 
as specified in the authorizing laws are quoted in Paragraph 3. These 
condi tions are applicable to the II Barrier Plan." A post authori zation 
report for a "High Level Plan" recommended that assurances be amended. 
A complete list of local assurance items (as amended) are set forth as 
follows: 

a. Provide all lands, easements, and rights-of-way, including 
borrow and spoil-disposal areas necessary for construction, operation, 
and maintenance of the project; and 

b. Accomplish all necessary alterations and relocations to 
roads, railroads, pipelines, cables, wharves, drainage structures, and 
other facilities required by the construction of the project; and 

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

d. Bear 30 percent of the first cost, to consist of the fair 
market value of the items listed in subparagraphs (a) and (b) abov"e and 
a cash contribution as presently estimated below, to be paid either in a 
lump sum prior to initiation of construction or in installments at least 
annually in proportion to the Federal appropriation prior to start of 
pertinent work items, in accordance with construction schedules as 
required by the Chief of Engineers, or, as a substitute for any part of 
the cash contribution, accomplish in accordance with approved 
construction schedules items of work of equivalent value as determined 
by the Chief of Engineers, the final apportionment of costs to be made 
after actual costs and values have been determined: 

COST .TO ORLEANS LEVEE DISTRICT 
( $1 , 000, 000 's) 

ORLEANS LEVEE DISTRICT 

Citrus New Orleans East 
New Orleans 

TOTAL 

FIRST COST 21 

112.5 
249.1 

361.6 

LOCAL SHARE 

33.8 
74.7 

108.5 

1/ Cost to complete after October 1979; October 1981 price levels. 
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e. This item has been deleted in full: 

Provide an additional cash contribution equivalent to the estimated 
capitalized value of maintenance and operation of the Rigolets 
navigation lock and channel to be undertaken by the united States, 
presently estimated at $3,816,000, the final determination to be made 
after construction is complete, said amount to be paid either in a lump 
sum prior to initiation of construction of the barrier or in 
installments at least annually in proportion to the Federal 
appropriation for construction of .the barrier, and 

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

g. Maintain and operate all features of the project in 
accordance with regulations prescribed by the Secretary of the Army, 
including levees, floodgates and approach channels, drainage structures, 
drainage ditches or canals, floodwalls, and stoplog structures (the 
remainder of this item is deleted); and 

h. Acquire adequate easements or other interest in land to 
prevent encroachment on existing ponding areas unless substitute storage 
capacity or equivalent pumping capacity is provided promptly; and 

i. Comply with the applicable provisions of the "Uniform 
Relocation Assistance and Real Property Acquisition Policies Act of 
1970", Public Law 91-646; and 

j. Assume the responsibility to pay its share of the 
non-Federal project costs (the remainder of this item is deleted); and 

k. As a minimum, adhere to the payment schedule of the deferred 
payment plan, the apportionment of costs to be made as actual costs, 
values, and schedules are determined. The first payment under the 
deferred payment plan was due on 1 October 1976, with subsequent 
payments being due on 1 October of each succeeding year, up to and 
including 1 October 1990. Interest is charged on the unpaid balance 
during this period at the rate of 3.225 percent per annum. Cash 
contributions required subsequent to 30 September 1991 shall be computed 
in accordance with the basic 30 percent requirement stipulated in 
Section 204 of the Flood Control Act of 1965, Public Law 89-298 and 
House Document 231,89th Congress; and 

1. Recognizes that subsections (b), (c), and (e) of Section 221 
of the "Flood Control Act of 1970", Public Law 91-611 shall apply to 
paragraph (k) above. This agreement is subject to and shall become 
effective upon the approval of the Secretary of the Army; and 

,m. Comply with Section 601 of Title VI of the Civil Rights Act 
of 1964, Public Law 88-352, that no person shall be excluded from 
participation in, denied the benefits of, or subjected to discrimination 
in connection with the Project on the grounds of race, creed, or 
national origin. 
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8. Status of Local Cooperation. New agreements of assurances covering 
all local cooperation requirements and a deferred payment plan for the 
Barrier Plan as authorized by Public Law 93-251 were executed by the 
Orleans Levee District on 30 March 1976. These assurances were accepted 
on behalf of the united States on 7 December 1977. Amended assurances 
for the High Level Plan were executed by the local sponsor on 
29 May 1985, and accepted by the United States on 21 June 1985. 

9. Views of Local Interests. The Orleans Levee District is the agency 
responsible for providing local interest assurances for this feature of 
the project. The plan presented herein was coordinated in detail with 
the Orleans Levee District engineering staff. Because OLB plans to 
construct the parallel protection plan it has been explained by NOD that 
upon higher authority approval of the Districts recommendation for 
fronting protection, the Federal participation will be limited to 70 
percent of the first cost for fronting protection. The Levee District 
has indicated that they intend to construct parallel protection because 
even if fronting protection were built, they would be responsible for 
upgrading and maintaining the lateral levees. As discussed in paragraph 
2, OLB plans to design and construct the parallel protection plan in 
accordance with Corps of Engineers design criteria so that the work can 
be incorporated into the Federal project. The Federal share of the cost 
for fronting protection will be applied to the parallel protection plan 
since fronting protection will not be necessary once parallel protection 
is in place. The intention and capability of this sponsor to provide 
the required non-Federal contribution for this feature have been amply_ 
demonstrated; in fact, considerable work on other completed features of 
the overall project has already been accomplished by this sponsor. 

LOCATION OF PROJECT AND TRIBUTARY AREA 

10. Project Location. The Orleans Parish OUtfall canals segment of the 
Lake Pontchartrain, Louisiana and Vicinity Hurricane Protection Project 
as shown on Plate 1 is located in southeastern Louisiana on the south 
side of Lake Pontchartrain in Orleans Parish. There are three outfall 
canals which transport storm water drainage from the major urbanized 
areas of Orleans Parish on the east bank of the Mississippi River. The 
Orleans Avenue OUtfall Canal lies between the other two canals, 17th 
Street Canal and London Avenue Canal. The three canals run parallel to 
each other and are oriented in the north-south direction. Plate 1 shows 
the location of all three outfall canals. 
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PROJECT PLAN 

11. General. 

The need for project work at the three outfall canals in Orleans 
Parish was identified subsequent to the authorization of the Lake 
Pontchartrain, Louisiana and Vicinity Hurricane Protection Project. The 
adoption of more severe hurricane parameters by the u.s. Weather Bureau 
necessitated upward revisions to the levee grades under that project. 

The canals provide the main pumped drainage outfalls for the City 
of New Orleans. As can be seen on Plate 1, the pumping stations located 
on each of these canals are situated interior to the city same 2.5 to 
3.1 miles from the shoreline of Lake Pontchartrain. Protection from 
tidal inundation via the lake-canal connection is presently achieved by 
locally constructed lateral parallel levees along each side of the 
canals. The existing lateral levees along each of the outfall canals do 
not meet the design height or design sectional stability required for 
the Lake Pontchartrain project under either the previously authorized 
Barrier Plan or the newly adjusted High Level Plan. Much of the New 
Orleans Area served by the Outfall Canals is well below sea level. 
Average topographic elevations in the drainage area are -6.0 ft. NGVD 11 
with some areas as low as -10.0 ft. NGVD. Although each of the outfall 
canals is similar in function and appearance, the hydrologic 
requirements for conveyance are quite different. This memorandum 
addresses the proposed hurricane plan of protection for the Orleans 
Avenue Outfall Canal only. 

12. Orleans Avenue Outfall Canal. 

The Orleans Avenue Canal extends about 2.4 miles from Pumping 
Station No.7 in the vicinity of I-610 to its mouth at Lake 
Pontchartrain. The canal has average bottom and top widths of 100 feet 
and 160 feet, respectively. The average invert elevation varies from 
-6 ft NGVD at the pumping station to approximately -10.0 ft at 
Lake-shore Drive. Pumping Station No.7, located at the south end of 
the canal, receives storm drainage from approximately 4,000 acres of 
highly urbanized drainage area and discharges into the canal through 
three branch pumps and three centrifugal pumps. The total existing 
nominal capacity of these pumps is 3,250 cfs. The Sewerage and Water 
Board of New Orleans expects in the future to increase the capacity to 
4,550 cfs. The existing lateral parallel levees along Orleans OUtfall 
Canal do not have sufficient elevation to protect the city from the 
Standard Project Hurricane (SPH). 

The project plan presented in this memorandum recommends the 
construction of a butterfly control valve type gated structure at the 
lake end of the outfall canal between Robert E. Lee Blvd. and Lakeshore 
Drive. The structure primarily consists of four 28 ft x 16 ft gated 

11 elevations throughout this GDM are in feet referenced to National 
Geodetic Vertical Datum unless otherwise noted. 
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bays. The eccentrically pinned, vertical "butterfly" gates are designed 
for flow-induced operation and will automatically open or close as the 
direction of flow changes. No mechanical controls are required to 
operate the structure. As long as the direction of flow in the canal 
is towards the lake, gates will remain open. During hurricane event, 
when the lake elevation rises enough to reverse the direction of flow in 
the canal, the gates will automatically close. The existing levee in 
the vicinity of Lakeshore Drive will be raised to an elevation of 17.5 
on the eastside and 18.0 on the westside to contain possible wave action 
during SPH. The levee will be transitioned from elevation 18.0 to 13.5 
along the canal about 600 feet upstream from Lakeshore Drive. 

13. Special Gate Requirements. 

If fronting protection is to be the recommended Federal Plan, then 
the proposed structure must be designed so that it provides for maximum 
latitude or flexability to accommodate interior drainage. This can only 
be done if the gates on the structure are designed so that they can 
rapidly respond to the movement of water in the canal. Ideally, the 
gates should remain open as long as flow direction in the canal is from 
the pumping station to the lake. However if a condition should develop 
so that canal flow reverses and inflow from' the lake occurs; then the 
gates should be equipped or specially designed to sense this condition 
and close. A capability to re-open when the lake stage drops below the 
canal stage is also an important priority for the gate system to have. 

There are two separate approaches or ways that a gate system can be 
designed to achieve the above stated capability. A passive type of gate 
system using conventional gates i.e. vertical lift, sector or miter can 
be designed by equipping the gates with mechanical controls that are 
activated by a signal from gauges placed in the canal, is one way.' A 
second design approach is to design an active type of gate system. An 
active gate system responds directly to the movement of water, much like 
the concept behind the conventional flap gated structure. In this GDM, 
the active gate system is called the vertically pinned butterfly valve. 
The butterfly valve also has a manual override which will allow the 
gates to be opened or closed simply by pushing a button. Volume III, 
contains the WES model study report on the vertically pinned butterfly 
valve which was conducted for the London Avenue OUtfall Canal. For GDM 
scope designs the London Avenue model study adequately demonstrates that 
the valve concept is a functional alternative for the Orleans Avenue 

. OUtfall Canal. However, if the valve alternative were to be the plan 
ultimately constructed, instead of the parallel protection plan, a site 
specific model study for the Orleans Avenue OUtfall Canal would be 
required. 

It should be noted that the fronting protection plan as conceived 
herein would be operated so that the gates or valves would remain in 
their open position all of the time except when a storm approaches the 
Louisiana Coast. When a tropical storm or hurricane threatens, the 
gates would be placed in their active operational mode. 
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HYDROLOGY AND HYDRAULICS 

14. General. 

Design Memorandum NO. 13, General Design, Orleans Parish Lakefront 
Levee West of I.H.N.C., presents the essential data, assumptions, and 
computations for developing the plan design. Tidal Hydraulic criteria 
applicable to the High Level Plan are provided in Appendix A of DM 
NO. 13. Volume III of DM 19 contains the model study report on the 
butterfly control valve structures for the London Avenue Outfall Canal 
and is reproduced herein to demonstrate the feasibility of the valve 
concept • 

Construction of the proposed levee/floodwall system and/or 
butterfly gates will not significantly affect existing surface drainage 
patterns. Minor modifications to existing area storm and sanitary 
utilities are required. 

15. Design Elevations. 

A hydraulic analysis was performed for the Orleans Avenue Outfall 
canal to determine the required levee/floodwall height for hurricane 
protection. Water surface profiles were computed by use of the Computer 
Program HEC-2. For flow through the bridges, HEC-2's special bridge 
routine was used. Most of the bridges are seated much lower than the 
existing levee grades. Therefore, under the given sets of boundary 
conditions, pressure flow or both pressure .and weir flow is a common 
occurrence. It was assumed bridge sites would be modified to contain 
flow within the levee cross sections by constructing road gates at each 
end of the bridges to form a continuous line of protection. 

Information for the bridge cross sections was taken from available 
as-built plans. For some bridges, however, the low cord and top of 
roadway elevations were estimated from the levee profile and field 
observations. Channel cross section data was taken from the U.S. Army 
Corps of Engineers survey of 1971. More recent surveys taken in 1984 
were compared with the 1971 survey and little or no change was noted. 
Values used for Manning's "n" were as follows: 

n 0.030 main channel 

n 0.035 channel overbank 

Flow rates in the canal were based on nominal pump capacities. 
Sewerage and Water Board Pump Station NO. 7 consists of two 14 ft 
diameter screw pumps, one 12 ft diameter screw pump, and three 
centrifugal pumps. The Sewerage and Water Board has proposed additional 
pumps that would increase the existing nominal capacity of 3,250 cfs by 
40% to 4,550 cfs. 
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Plates 97 through 101 show profiles of the water surface elevations 
for various bridge conditions with both existing and future pump 
capacities. A design lake elevation of 11.5 ft NGVD was used. This is 
the stillwater surface elevation of Lake Pontchartrain for the Standard 
Project Hurricane. The computed water surface elevations at the 
upstream side of the bridges and the respective bridge head losses are 
shown in Table 1. The table shows that raising the bridge decks above 
the water surface profile would result in stage reductions of less than 
1/2 foot. From a hydraulic standpoint, the head losses due to the 
bridge decks is not substantial for the high lake design case. 

Consideration was also given to the alternative of floodproofing 
the bridges over the Orleans Avenue OUtfall Canal by extending the 
bridge deck on either side of the roadway crossing to above the 
anticipated water surface elevation in the canal. This modification 
would prevent storm water from overflowing the bridge guardrails and 
would keep roadway crossings open to traffic during hurricane lake 
conditions. Profiles 3, 4, and 5 show the water surface profiles for 
various floodproofing alternatives. The bridge head losses for each of 
these alternatives are shown in Table 1. The additional head loss due 
to floodproofing is small. HOwever, floodproofing of a bridge would 
cause all the flow to pass beneath the bridge deck, i.e., pressure 
flow. This would cause bridge velocities to increase as shown in the 
following Table 2. 
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TABLE 1 

Design Flowlines and Bridge Head Losses for 

High Lake Level (11.5 ft t-l3VDl 

Bridge Conditions Canal Canal Water Surface Elevations ft NGVD 
Flow Lakeshore Robert E Filmore Harrl son -1- Drainage 
cfs Drive Lee Blvd Street Avenue 610 Pump 117 

1 • Existing 3,250 11.54 11.64 11.72 11.82 11.89 11.89 
Bridge l-'ead Loss 0.04 0.07 0.03 0.05 0.00 

4,550 11.57 11.75 11.90 12.08 12.21 12.21 
Bridge l-'ead Loss 0.07 0.11 0.06 0.10 0.00 

2. All Bridges 
Raised 3,250 11.50 11.54 11.59 11.64 11.71 11.71 

Br I d ge l-'ead Loss 0.00 0.00 0.00 0.00 0.00 

4,550 11.50 11.58 11.67 11.76 11.90 11.90 
Bridge l-'ead Loss 0.00 0.00 0.00 0.00 0.00 

3. Robert E. Lee 
Flood[!roofed 3,250 11.54 11.68 11.76 11.86 11.93 11.93 

Br I dge l-'ead Loss 0.04 0.11 0.03 0.05 0.00 

4,550 11.57 11.85 12.00 12.19 12.31 12.31 
Br I d ge l-'ead Loss 0.07 0.21 0.06 0.10 0.00 

4. Robert E. Lee l 

Filmore & 

Harrison 
Flood[!roofed 3,250 11.54 11.68 11.78 11.89 11.96 11.96 

Br I dge l-'ead Loss 0.11 0.11 0.05 0.07 0.00 

4,550 11.57 11.85 12.04 12.26 12.38 12.38 
Br I dge l-'ead Loss 0.07 0.21 0.10 0.14 0.00 

5. All Bridges 
Flood[!roofed 3,250 11.54 11.69 11.78 11.90 11.97 

Br I dge l-'ead Loss 0.04 0.11 0.05 0.07 0.00 

4,550 11.58 11.87 12.06 12.28 12.40 12.40 
Br I dge l-'ead Loss 0.08 0.21 0.10 0.14 0.00 
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TABLE 2 

BRIDGE VELOCITY (Ft.j Sec. ) 

Bridge Present Pump Capacity Future Pump Capacity 

non-floodproofed floodproofed non-floodproofed floodproofed 

Lakeshore 
Drive 1.5 1.6 2.0 2.2 

Robert E. 
Lee Blvd. 1.9 2.4 2.6 3.3 

Filmore 
Avenue 1.6 1.8 2. 1 2.5 

Harrison 
Avenue 1.9 2.0 2.5 2.8 

The increase in channel velocities due to floodproofing is not 
substantial and the values are within acceptable limits. Also, the 
inundation caused by floodproofing would reduce the effective weight of 
the bridge by about 0.6 of its weight in air and any air entrapped under 
the deck would further reduce the effective weight. The horizontal 
forces due to the unbalanced hydrostatic pressure, plus the energy from 
the moving mass of water would increase the dynamic forces acting on the 
bridge deck. The likelihood of the structure being lifted or pushed off 
the abutments and piers is greatly increased. Therefore, any bridge 
being floodproofed would have to be anchored to prevent this. 

16. Structure Analysis. 

The U.S. Army Engineers waterways Experiment Station (WES) 
conducted a hydraulic model study on the use of butterfly gates on the 
London Avenue Outfall Canal. The purpose of the study was to evaluate 
the proposed location for the structure and develop a gate and canal 
design that would permit automatic flow-induced opening or closing of 
the gates when subjected respectively to pumped flows or hurricane 
surges. Tests were also conducted to evaluate the torque acting on 
vertical gate shafts when subjected to various flows, wave conditions 
and gate openings. 

The model tests for the head losses across the structure showed 
that these losses were small and considered insignificant for hydraulic 
analysis. A copy of the hydraulic model study is attached as 
Volume III. 
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GEOLOGY 

17. General. 

a. Scope. The geology presented herein is based on regional and 
local surface and sUbsurface information. It is intended to present a 
general project overview of the pertinent geologic data and 
interpretation. 

b. Physiography and Topography. The project site is located 
within the Central Gulf Cbastal Plain region on the flanks of the 
Mississippi River Deltaic plain and normal to the Lake Bontchartrain 
shoreline in northern orleans Parish. Pronounced physiographic features 
of the area are lakes, shorelines, canals, an abandoned Mississippi 
River delta, the Mississippi River, beach ridges, marshes, and swamps. 
Ground surface elevations in the vicinity vary from approxbnately 
-10.0 feet NGVD to +20.0 feet NGVD along the crown of the mainline 
Mississippi River levees. 

c. Surface Investigation. Aerial photographs, to p:>graphic maps, 
and geologic maps were used in conjunction with published literature to 
define the geologic setting of the project area. 

d. Subsurface Investigation. Four 1-7/8 inch I. D. general type 
borings and twelve 5-inch undisturbed borings were drilled, sampled, and 
classified by Corps of Engineers personnel for this project. In 
addition, a total of four 5-inchborings were drilled and sampled by an 
A-E contractor and classified by Corps of Engineer personnel. An 

additional 52 A-E contract borings were reviewed for geologic analysis. 
Twelve Corps of Engineer borings, ail 4 of the joint venture boririgs, 
and the fifty two A-E contract borings are presented on the geologic 
profiles (Plates 13 through 19) in order that the most geologically 
complete interpretation is rendered. The A-E contract boring symbols 
were modified to accommodate the Uhified Soil Classification System. 
Individual boring depths varied from 28.5 feet to 123.0 feet and 
generally encountered artificial fill, Holocene soils, and the 
Pleistocene horizon. '!be boring data, used in conj unction with other 
available data, was the primary source for site specific geologic 
foundation interpretations. (Refer to Table 3 for Cbrps of Engineer and 
Table 4 for A-E contract boring summary) • 

e. Geophysical Investigation. No geophysical methods were used at 
the project site. Present refractive methods would not have delineated 
the various Holocene environments. 

18. Regional Geology. 

a. Geologic Structure. 
Gul f Coastal Plain pro v ince • 
Georgia to Texas and north to 
of Mexico continental shelf. 

'!be project site is located within the 
The province extends east to west from 
south from southern Illinois to the Gulf 
The central portion of the province is 
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TABLE 3 

CORPS OF ENGINEERS BORINGS 

DEPl'H DATE 
BORING NO. STA. OFFSET ELEV. SAMPLED CCMPLETED 

1-om'1 2+13 PS TOE W. LEV. 1.9 28.5 22 OCT 70 
2-oUE 2+70 PS TOE E.LEV. -0.3 79.5 16 OCT 70 
8-0UG** 18+48 CIL W. LEV. 5.8 40.0 23 OCT 70 
4-0UE 40+53 PS TOE E. LEV. 0.9 74.5 14 OCT 70 
3-0UW 40+53 CIL W. LEV. 6.9 45.0 26 OCT 70 
7-0UG** 61+96 CIL E.LEV. 9.4 50.0 22 OCT 85 
5-0UE 81+53 PS TOE E. LEV. -1.0 75.5 19 OCT 70 
6-0UG** 87+63 PS TOE E.LEV .,..1.5 40.0 21 OCT 85 
5-0UG** 87+63 CIL E. LEV. 9.2 50.0 22 OCT 85 
2-0G* 101+75 CIL CANAL - 5. 5 107.5 24 JUL 84 
4-0UG 103+75 CIL CANAL -5.9 123.0 20 JUL 84 
1-0G* 105+75 CIL CANAL 5.3 108.0 12 JUL. 84 
3-0UG 111 +87 50 'PS TOE W. LEV. 4.4 83.0 24 MAY 84 
2-OUG 116+55 50 I PS TOE E. LEV. 3.7 82.5 15 MAY 84 
1-oUG 116+55 CIL E. LEV. 9.0 82.5 16 MAY 84 
6-0UW 119+57 25 'PS TOE W.LEV. 4.6 75.0 20 OCT 70 
2-0P* 123+87 250 'PS TOE W. LEV. 4.5 100.0 15 MAR 73 
1-0P* 124+25 PS TOE E.LEV. 3.1 10 o. 0 15 MAR 73 
1-UOp 124+37 25 'PS TOE W. LEV. 2.8 102.5 28 MAR 73 
5-ULO 128+50 CIL E. LEV. 12.4 102.5 24 MAY 72 

* 1-7/8" WIRELINE SAL\1PLES 
** SAMPLED BY A-E CONTRACTOR AND CIASSIFIED BY CORPS OF ENGINEERS 
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BORING NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

STA. 

4+13 
4+36 
8+61 
9+00 

14+26 
14+17 
18+22 
18+67 
24+57 
24+94 
27+97 
28+38 
31+80 
31+68 
37+54 
37+58 
41+65 
41+40 
47+40 
47+31 
53+20 
51+80 
57+97 
58+44 
62+88 
62+73 
64+27 
67+33 
72+40 
72+22 
77+27 
77+24 
82+90 
83+01 
87+34 
87+26 
93+97 
93+67 
98+52 
98+08 

103+37 
103+37 
107+69 
106+80 
113+33 

TABLE 4 

A-E eONTRACT BORINGS 

OFFSET 

17' SW 
23' L 
5' L 

23' L 
4' L 
4' R 
5' L 

24.5 'L 
4.5'L 
2' R 
4' L 
24' L 

2' L 
28' L 

2' L 
24.5 'L 
2' L 

23' L 
1.5 'L 

25' L 
0.5'L 

25' L 

l' R 
25' L 

1.5 'R 
25' L 
5' R 

25' L 

5' R 
2S' L 

S. S'R 
2S' L 
6' R 
3.S'L 
4. S'R 

25' L 
1. S'L 
elL 

11' R 
1.5 'R 

elL 
elL 

3'L 
elL 
elL 

17 

ELEV. 

9.94 
-1.70 
10.04 
-1.S4 
9.88 
S.60 
9.98 

-1.17 
9.83 
S.73 
9.83 

-1.27 
9.83 

-3.30 
9.81 

-1.24 
9.81 

-1.60 
10.01 
-1.87 
9.71 

-4.41 
9.S6 

-4.27 
9.61 

-4.27 
9.06 

-S.48 
9.81 

-S.29 
9.71 

-6.21 
9.26 
4.70 
9. 16 

-S.20 
9.04 
8.89 
9.14 
9.69 
9.22 
9.49 
9.42 
9.90 
9.67 

DEPTH DATE 
SAMPLED 

100.0 
so.o 
so.o 
50.0 
so.o 
so.o 
so.o 
so.o 
so.o 
:;0.0 
so.o 
so.o 
so.o 
so.o 
so.o 

100.0 
so.o 
so.o 
so.o 
60.0 
so.o 
50.0 
50.0 
50.0 

100.0 
so.o 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
so.o 
50.0 
so.o 
50.0 
50.0 

100.0 
50.0 
50.0 
5'0.0 
so.o 
50.0 
50.0 
50.0 

eCMPLETED 

17 SEPT 85 
21 SEPT 85 

3 SEPT 85 
19 SEPT 85 
16 SEPT 85 
21 SEPT 85 
31 AUG 85 
19 SEPT 85 
16 SEPT 85 
21 SEPT 85 
31 AUG 85 
19 SEPT 85 
9 SEPT 85 

20 SEPT 85 . 
31 AUG 85 
20 SEPT 85 
16 SEPT 85 
20 SEPT 85 
28 AUG 85 
20 SEPT 85 
16 SE~ 85 
20 SEPT 85 
27 SEPT 85 
21 SEPT 85 
r2 SEPT 85 
20 SEPT 85 
31 AUG 85 
19 SEPT 85 
27 AUG 85 
19 SEPT 85 
31 AUG 85 
19 SEPT 85 

2 AUG 85 
17 SEPT 85 
31 AUG 85 
18 SEPT 85 

1 . AUG 85 
6 SEPT 85 
1 AUG 85 
S SEPT 85 

31 AUG 85 
5 SEPT 85 

31 JULY 85 
12 SEPT 85 
31 AUG 85 



TABLE 4 

A-E CONTRACT BORINGS 
(CONT. ) 

DEPTH DATE 
BORING NO. STA. OFFSET ELEV. SAMPLED COMPLETED 

46 114+05 8 ' R 9.45 50.0 4 SEPT 85 
47 118+76 2 ' R 9. 19 50.0 31 JULY 85 
48 117+92 CIL 9.65 50.0 6 SEPT 85 
49 123+77 CIL 10.39 50.0 31 AUG 85 
50 123+03 CIL 10.09 50.0 4 SEPT 85 
51 128+82 1.5 'L 12.89 50.0 30 JULY 85 
52 128+20 4 ' R 8.59 50.0 6 SEPT 85 
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known as the Mississippi Embayment. The embayment is structurally 
oriented in a north-south direction with its axis passing locally 
through a point east of Houma, Louisiana. 

The development of the embayment, an approximate 60 million year 
process, is continuous with the influx of additional sediment. Tertiary 
and Quaternary sediment thicknesses presently exceed 40,000 feet near 
the gulf coastline. This tremendous accumulation of sediments has 
caused a down warping of the underlying basement rock resulting in the 
deformation and faulting of that sediment. Such massive accumulations 
are also associated with higher than normal Quaternary sediment 
consolidations and stresses that also produces both regional and local 
faults and structural deformations. Salt domes, diapiric formations of 
deeply seated Triassic-Jurassic evaporitic deposits, have also produced 
a locally faulted and massively deformed subsurface. These surficial 
extrusions or near surficial intrusions usually result in large easily 
mined halite and gypsum deposits. Diapiric movement appears to be 
pre-Quaternary in age. 

b. Faulting. A series of subsurface normal faults trending NE to 
SW and NW to SE are cornmon in the area, but lack surface expression in 
the immediate project area. Most of these faults, classic down to the 
basin normal faults, are associated with the structural deformation of 
the sedimentary deposits, resulting from differential settlement of the 
subsiding sediments. Local faulting is somewhat responsible for the 
north shoreline orientation of Lake Pontchartrain. As previously 
stated, diapiric salt movement has caused local, generally radial type 
normal faulting. 

c. General Historical Geology and Geomorphology. The Holocene 
geologic history of the project area is directly related to the 
developing Mississippi River. The Mississippi River was formed during 
the Nebraskan stage, the first glacial advance of the Pleistocene Epoch. 
Sea level at that time was approximately 450 feet below present level 
due to the massive continental accumulations of ice. Subsequent to this 
first glacial period, three other major cycles of continental glacial 
advancement and recession occurred. These advances (waxing glaciation) 
and retreats (waning glaciation) have respectively resulted in periods 
of Mississippi River degradation (erosion or stream entrenchment) and 
aggradation (sediment deposition or channel filling). 

During the last glacial cycle (Wisconsin), the lower Mississippi 
Embayment experienced a major Mississippi River entrenchment and 
stratigraphic incision of older Pleistocene and Tertiary deposits. The 
axis of this ancestral trench runs southeast to northwest between Baton 
Rouge and Lafayette and southward through a point near Houma, Louisiana. 
This orientation and location approximates the present central portion 
of the alluvial valley. During this period, the various tributaries of 
the Mississippi River also experienced entrenchment. 

As glacial meltwaters returned to the oceanic basins, sea level 
rose and eventually stream gradients decreased. Decreased Mississippi 
River gradients and associated energy losses resulted in a massive 
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coarse grained alluviation of the entrenched valley. A braided river 
system resulted from these factors. Continued deposition of coarse 
grained material within the valley directly above the incised and 
formerly exposed Pleistocene surface resulted in a massive coarse grain 
blanket that is now referred to as the Holocene Substratum. 

As stream gradients stabilized, grain size and sediment load 
decreased to such an extent that a single meandering channel, forerunner 
of the modern Mississippi, formed and the braiding characteristic 
ceased. A topstratum comprised of the finer grain size sediment and 
representing the various deltaic and fluvial environments developed 
within the Mississippi River floodplain. 

Lateral and southern deltaic progradation resulted from a 
meandering Mississippi River. As a result of continued meandering, 
channel shifts, and massive deposition, a series of seven delta lobes 
were built gulfward. The seven major courses and associated delta lobes 
are presently identifiable in the region. The oldest course that can be 
detected is the Sale'-Cypremort (Maringouin), which is located along the 
present western boundary of the Mississippi River Deltaic Plain. The 
Sale'-Cypremort was active approximately 5,500 to 4,400 years before 
present. Concurrent with the abandonment of that course, the 
Mississippi River shifted eastward and occupied the Cocodrie course. It 
was during this period, approximately 4,600-3,500 years before present, 
that the first Holocene sediments of any significance were introduced 
into the study area. However, when the Mississippi River again shiftep, 
this time to the west to occupy the Teche. course (3,800 to 2,700 years 
before present), most of the residual Cocodrie Delta began to subside 
and was eventually destroyed by advancing gulf waters. Continuing to 
seek a shorter route to the gulf because of decreased channel gradient, 
the Mississippi River again shifted eastward to occupy the St. Bernard 
course. It was during this period, 2,800 to 1,700 years before present, 
that maximum Holocene deposition occurred in the study area, Lake 
Pontchartrain was encapsulated in its present form, and major 
physiographic features of the New Orleans area were developed. The 
Mississippi River, shifting briefly to the west once again, occupied the 
Lafourche course from 1,900 to 1,300 years before present, and then 
finally shifted eastward to occupy the Plaquemine course (1,200 to 450 
years before present) and the Balize or Modern course (450 years before 
present). (Refer to Figure 1, Deltaic Plain of the Mississippi River). 

At present, the Mississippi River is discharging most of its 
sediments near or at the edge of the continental shelf and into deep 
gulfwaters. Thus, dissipation of sediment occurs over a relatively 
large geographical area. Construction of flood protection levees and 
major flood control projects restrains the river from migrating 
laterally and prevents the previously occurring annual flooding and 
associated sediment replenishment of the southeastern Louisiana 
floodplain. 
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When course abandonment occurs, deltaic accretion and sedimentation 
ceases. These processes are then replaced by the effects of subsidence 
and coastal erosion. This destructive phase is characterized by a 
series of environmental changes that includes landform deformation and 
shoreline retreat. 

d. Regional Subsidence and Land Loss. The project area lies in a 
region of active subsidence. Estimated project site rates vary from 
0.33 to 0.49 foot per century (McFarlan, 1961 and Frazier, 1967). 
Regional subsidence rates vary from less than 0.5 foot to greater than 
5.0 feet per century. Rates of 5.00 or more feet per century are found 
in the active delta to the south. The high subsidence and land loss 
rates result from five major processes. They are: 

(1) Tectonic 
(a) Sea level rise 
(b) Basement sinking 
(c) Faulting 

(2) Consolidation or sediment compaction 

(3) Human influences 
(a) Water and hydrocarbon withdrawal 
(b) Commercial activities 
(c) Construction 

(4) Vegetative modifications 

(5) Erosion 

Subsidence within the deltaic plain is a natural process and is 
expected to continue. The effects may be mitigated by controlled 
sediment replenishment within marsh environments and areas of prior 
marsh existence by such methods as breached levees, strategically placed 
drainage structures, and pumping stations. 

Former studies indicate that the Bontchartrain Basin is 
experiencing serious shoreline retreat and land loss. Estimated 
shoreline retreat is 2 feet per year within Lake Maurepas and 5.4 feet 
per year within Lake Pontchartrain. Pontchartrain Basin calculations 
indicate land losses of 50 to 100 acres per year. However, site 
conditions indicate little, if any, erosion. 

e. Earthquake History. The region is located in a stable area of 
low seismicity. The Mississippi River Deltaic Plain is encompassed by 
n Zone 1" on the Seismic Zone Map of the United States (Figure 2). This 
indicates that earthquake activity is a relatively rare event and 
usually less severe than average. Resulting damage to structures or 
levees in the immediate area can be" expected to be minimal. 
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The only events that are known to have produced motion in the 
region were a series of New Madrid, Missouri earthquakes dated 1811 to 
1812. These earthquakes were felt in the New Orleans area. However, no 
direct report or geologic evidence suggests that the zone of damage 
extended to the study site. A few minor quakes, having occurred in 
south Louisiana and southwest Texas, may have transmitted vibrations to 
the area. Calculated ground accelerations show that the greatest ground 
motions would likely occur from a major earthquake in the New Madrid 
ZOne of the northern Mississippi Embayment. However, none of the 
calculated motions would exceed 0.05 g. 

f. Groundwater. The shallow aquifers of the New Orleans area 
consist of discontinuous near-surface sands, such as former and present 
Mississippi River accretionary and distributary-channel deposits. These 
sands, because of quality and quantity constraints, are of little 
importance as aquifers. Where present, they are capable of supplying 
only small quantities of water (less than 50 gal/min). 

Four deep freshwater aquifers in close proximity to the project 
area are: the Gramercy (historically referred to as the 200-foot sand), 
Norco (400-foot sand), Gonzales-New Orleans (700-foot sand), and the 
"1, 200-foot n sand. The Gon zales-New Orleans aquifer, as determined by 
the Louisiana Geological Survey, is a good source of potable water 
within the New Orleans area and is presently being used in various 
cooling systems in the New Orleans metropolitan area. Stratigraphically 
equivalent sands upriver from New Orleans are without similar 
nomenclature and are historically referred to simply as older deltaic or 
pre-Holocene deposits. The project effect on the water quality or 
volume per local aquifer will be minimal. 

g. Mineral Resources. Several hydrocarbon reservoirs are located 
in the region; however, none are presently in close proximity to the 
project area. 

Any future levee construction will not preclude future oil and gas 
production or exploration, since directional drilling methods can be 
utilized. 

Shell dredging within the confines of Lake Fontchartrain would not 
be affected unless borrow material is produced within the confines of 
the lake. Constraints on shell dredging may be enacted to prevent any 
activity near such a borrow site. Measur~s may then become necessary to 
mitigate possible loss of resource at this site. 

No other major mineral resources are presently being developed in 
the area. 

19. Site Geology. 

a. Site Location and Description. The project is confined to 
northern Orleans Parish and that portion of the levee that parallels the 
Orleans Outfall Canal. This represents approximately 5 miles of levee 
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improvement. The project alignment is nearly normal to the regional 
geologic strike and traverses hydraulic fill, Holocene surficial marsh 
and subsurface beach, lacustrine, and marine deposits. A review of 
geologic profiles A-A' through D-D' (Plates 14 and 15) details geologic 
structure parallel to levee centerline. Profile AA-A 'A' (Plate 17) 
details site conditions parallel to canal centerline and in the area of 
the proposed valve structure. Profile BB-B 'B' and ee-c 'e' (Plates 18 
and 19) details geologic structure parallel to the valve structure 
axis. Subsurface elevations at the top of Pleistocene average -65 feet, 
but vary from approximately -40 to -85 feet. 

Historically, the site stratigraphic sequence indicates a period of 
aerially exposed Pleistocene prior to an early Holocene marine 
transgression. Ev idence of a gul £Water transgression and the subsequent 
development of the Pontchartrain Basin is present as a locally extensive 
basal bay-sound deposit. The clayey bay-sound deposit averages 20 feet 
in thickness and provides parenting material for the overlying Pine 
Island Beach trend. Estimated ages of the beach and bay-sound deposits 
are respectively 5,000 and 7,000 years. 

Isolation of the embayment by the eastward prograding Cbcodrie 
Delta (4,600 to 3,500 years before present) marked the end of marine 
conditions and the subsequent development of the lacustrine (lake) 
environment that exists today at the northern end of the project. 
Cbcodrie aged deposits appear to be absent or obscured in the immediate 
area. This is possibly a result of two factors: (1) the deltaic 
material was eroded after abandonment and (2) the remaining material 
closely resembles the overlying lacustrine and further testing would be 
necessary to differentiate. 

The later prograding st. Bernard Delta, 2,800-1,700 years ago, 
represented the last major period of active deltaic sedimentation within 
the area. The surficial marsh deposit genesis occurred during this 
period of time. °A further description of the marsh is forthcoming. 
West of the project, marsh type deposits are found within the confines 
of Lake Ibntchartrain. This may be further evidence of an expanding 
lake resulting from shoreline retreat. 

The surficial marsh veneer, 5 to 15 feet thick throughout the 
project, represents the last stage of sedimentation in the area. Marsh 
type sediments are a result of annual Mississippi River overbank 
flooding and subsequent deposition of clay and silt size particles 
landward of the natural levees. 

A review of borings in the vicinity of the artificial levee 
indicates that the additional overburden acts as a surcharge, in some 
instances consolidating the underlying marsh deposit to less than half 
the original thickness. Along the centerline of the artificial levee, 
the additional loading of soil has, to a lesser extent, similarly 
affected the underlying lacustrine. 
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Borings north of Robert E. Lee Blvd. reveal a massive surficial 10 
to 20 feet thick blanket of hydraulic fill. This fill was placed behind 
the seawall during the later portion of the 1920's and the early 1930's. 
The fill is an excellent base for founding structures. 

Borings within the confines of the lake reveal a slightly elevated 
Pleistocene surface and Holocene stratigraphic thinning. This may be 
indicative of one or a combination of the following: southern 
stratigraphic dip, deltaic loading, lower subsidence rates, and/or 
possible normal faulting. Lake Bontchartrain bay-sound deposits are 
thinner than the onshore equivalent. 

b. Detailed Holocene Environmental Descriptions. 

1. Bay-sound deposits are fine to coarse grain sediments 
bottoming bays and sounds. Average thicknesses are 20 feet in the 
project area. Reworking of the bottom portion by burrowing marine 
organisms produces a mottled appearance and inclusions of materials that 
are distinct from the surrounding sediment. Colors are typically light 
gray to gray. 

2. Beach deposits are typically fine sands with large 
quantities of shells and shell fragments. The sands, generally well 
sorted with few clay lenses, are well suited for founding projects. 
Subsidence due to soil compaction is relatively minimal. The wedge 
shaped beach deposit, found throughout the project, thins from a 40 feet 
thickness at the southern end of the project to 10 feet near Lake 
Pontchartrain. The base elevation of the deposit remains a relatively 
constant -45 feet NGVD. This deposit is the remnant Pine Island Beach 
trend. The beach trend developed as sand was transported westerly from 
an area near Slidell. 

3. Area lacustrine deposits are generally fine grained, thinly 
stratified, and average 10 feet in thickness. These characteristics are 
indicative of periodic deposition within a quiescent environment. 
Organic remains are more prominent in the upper 5 feet. The bottom 
one-third is characterized by relatively massive clays and an absence of 
organics. 

4. The marsh deposits are highly compressible organic soils 
that typically cover 95 percent of the area. They grade vertically 
downward from peat to organic clays and silts. Generally, soil 
moistures exceed 100 percent, color varies from light grey to black, and 
consistences vary from very soft to medium. 

c. Detailed Pleistocene soil descriptions. The Pleistocene soils 
are a result of both deltaic and marine deposition. They represent both 
the regressive and transgressive phases and associated environments of 
an earlier Mississippi River deltaic system. The soils are therefore 
similar to the overlying Holocene. However, due to dessication, 
Pleistocene deposits are distinguished by a decrease in moisture 
contents, a stiffening of consistences, a decrease in sampling 
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penetration rates, an increase in oxidized sediments, and the presence 
of calcareous concretions. 

d. Foundation Conditions. Representative geologic site conditions 
are displayed on cross sections A-A' through D-D' (Plates 13 through 
19). The massive beach deposit has greatly infl uenced the stratigraphic 
geometry of the area. The wedge-shaped ~Ubsurface beach has prevented 
an accumulation of deltaic type deposits at the southern end of the 
project; thus, this area is well suited for project improvement. 
lbwever, as the beach thins northward tOll«ird R:>bertE. Lee Blvd., the 
foundation stability suffers due to a thickening surficial marsh and the 
developnent of the underlying clayey lacustrine deposit. The area north 
of R:>bert E. Lee Blvd. is relatively stable due to a general absence of 
marsh deposits and the placement of hydraulic fill. Potential for 
additional differential settlement, structural uplift, or need of 
construction dewatering and its effect on foundation conditions must be 
addressed. 

e. Future Investigations. Subsurface field investigations have 
been completed, and only occasional future investigations are 
anticipated if it becomes necessary to verify anomalous subsurface 
conditions. 

20. Conclusion. 

Current geologic information indicates generally favorable 
foundation conditions with regard to future construction. Further 
addition of fill may result in increased settlement rates, due to 
lacustrine and marsh soil compaction. Differential settlement may 
result in areas where organic contents are extremely high and relatively 
thick. Should future construction in the immediate project vicinity 
require dewatering, local settlement may occur due to oxidation of 
organics and consolidation of sediment. 
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FOUNDATION INVESTIGATION AND DESIGN 

21. General. This section includes the soils investigations and 
foundation design for both the valve structure plan and the parallel 
protection plan. Both plans consist of I-walls, levees, and pile 
supported structures. 

22. Field Exploration. A total of 16 undisturbed 5 inch diameter soil 
borings was made in the project area. Borings 1-0UW, 2-0UE, 8-oUG, 
4-0UE, 3-0UW, 7-0UG, 5-0UE, 5-0UG, and 6-0UG were made at the levee C/L 
or protected side levee toe for the parallel protection plan below 
Robert E. Lee Blvd. Borings 1-0UG, 2-0UG, 3-0UG, 1-UOP, 5-ULO, and 
6-0UW were made above Robert E. Lee Blvd. for the parallel protection 
plan and valve structure plan. Boring 4-0UG was made in the C/L of the 
existing canal for the valve structure plan. The individual logs of 
these 16 undisturbed borings are shown on Plate 20 through 35. A total 
of 4 general type borings (1-0G, 2-oG, 1-oP, and 2-oP) were taken using 
a 1 7/8 inch ID core barrel or a 1 3IB inch split spoon sampler. 
Borings 1-0G and 2-0G were made in the C/L of the existing canal. The 
locations of the undisturbed and general type borings are shown on 
Plate 12A. The boring logs are shown on Plates 36 through 38. Fifty 
two borings taken by A-E's for the Orleans Levee Board were used in 
conjunction with the COE borings in the foundation design. Twenty six 
of the borings were made with a 5 inch diameter Shelby Tube sampling 
barrel and twenty six of the borings were made with a 3 inch diameter 
Shelby Tube sampling barrel. The locations of borings taken by the A-E 
are shown in Figure 1 of Appendix A, Volume II. The boring logs are 
also contained in Appendix A of Volume II. 

23. Laboratory Tests. 

a. COE. All samples obtained from the borings were visually 
classified. water content determinations were made on all cohesive soil 
samples. Unconfined Canpression (OC) Shear Tests, Atterberg and grain 
size analyses were made on selected samples of cohesive and granular 
soils, respectively. water content determinations, (OC) test results 
and the D10 determined from grain size analyses are shown adjacent to 
the logs on the boring profiles presented on Plates 20 through 35~ 

Unconsolidated-Undrained (Q), Consolidated-Undrained (R), and 
Consolidated Drained (S) Shear Tests and Consolidation (C) Tests were 
made on representative soil samples obtained from the undisturbed 
borings. Liquid and plastic limits were obtained on the undisturbed 
cohesive test specimens. These tests are summarized on the boring logs 
shown on Plates 20 thru 35. The individual shear strength data sheets 
are shown in Appendix B. 

b. A-E. Laboratory tests consisting of natural water content, 
unit weight, and either Unconfined Compression (UC), Unconsolidated 
Undrained (Q), one point or three point Shear Tests were performed by 
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A-E's on samples obtained from the A-E borings. Liquid and plastic 
limit tests were made on selected samples. Laboratory test results are 
shown in Appendix A, Volume II. (UC) tests, one point and three poi"nt 
(Q) tests in silts and sands were not plotted on the design shear 
strength profiles. 

c. Design shear strength parameters are shown on Plates 39 
and 40. 

24. Design Problems. The principal problems to be resolved were as 
follows: 

a. Structural excavation slopes, cantilever and braced sheetpile. 

b. Dewatering and hydrostatic pressure relief required to 
construct the structure in the dry. 

c. The stabilities of the final slopes of the closure levees and 
approach levees. 

d. Bearing pile lengths and subgrade reaction data for the valve 
structure, T-walls, and floodgates. 

e. Underseepage for the valve structure, pervious fill levees 
north of Robert E. Lee Blvd., T-walls and buried beach sand underlying 
the south end of the project. 

f. Limited BVw along the canal. On the east side of the canal, 
the BVW is limited by parks. On the west side of the canal above Robert 
E. Lee Blvd., the R/w is limited by buildings and park land. Below 
Robert E. Lee Blvd., the west levee toe had been degraded and replaced 
by a soil supported, reinforced concrete retaining wall and Orleans 
Avenue in 1965. The wall retains as much as 6 feet of earth fill. 

g. Deep seated analyses and construction sequence of the T-walls. 

25. Lateral Earth Pressure. Backfill adjacent to the structure on the 
west side will consist of a sand wedge to relieve lateral earth 
pressure. At rest coefficients (ko) of the backfill materials were used 
to determine the lateral earth pressure against the structure. For sand 
backfill, a lateral earth pressure coefficient of 0.5 was used for 
design. For clay backfill, a lateral earth pressure coefficient of O.B 
was used for design. At the east side of the structure, a shell closure 
with an at rest Coefficient of 0.4 was used for design. Total unit 
weights were used above water, and submerged unit weights below the 
water. The lateral earth pressure diagrams for the construction, 
operating, and dewatering cases are shown in cross sections on Plate 66-. 
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26. Construction Dewatering and Hydrostatic Pressure Relief. To build 
the structure in the dry and insure stability of the structure 
excavation during construction, hydrostatic pressure relief will be 
provided in the pervious layers beneath the structure excavation area. 
Temporary piezometers will be installed in the pervious layers to 
monitor the pressure during dewatering and pressure relief period. The 
method of lowering the groundwater is to be left to the construction 
contractor with performance specifications being prepared on an 
"end-result" basis. The specifications will allow the use of wells, 
sumps, pumps, etc., as well as wellpoints. The dewatering system 
presented on Plate 67 is for cost estimating purposes and for use in 
evaluating the adequacy of the contractor's proposed hydrostatic 
pressure relief system. 

27. Under seepage and Hydrostatic Pressure Relief. 

a. Underseepage. 

1. Valve Structure. A steel sheet pile cutoff will be used 
beneath the structure to provide protection against hazardous seepage. 
The location and penetration depth of the sheet pile cutoff wall are 
shown on Plate 6. Analyses were performed by Lane's Weighted Creep 
Ratio Method. The weighted creep distance was calculated as the sum of 
the vertical creep path distance plus one-third the horizontal creep 
distance. Lane's weighted creep ratio is the ratio of the weighted 
creep distance to the maximum differential head. The calculations are. 
presented in Appendix B. The sheet pile cutoff of &1. -25.0 NGVD under 
the structure, was extended into the west levee closure as recommended 
by EM 1110-2-1913. For the east levee closure, the sheet pile tip 
penetration from the I-wall stability analysis was extended to EI." -25.0 
NGVD due to the shell embankment section. Analyses were performed by 
Harr's Method. 

2. BIL Sta. 90+50 to the Lakefront Levee Eastside. The sheet 
pile tip penetrations from the I-wallstability analysis were extended 
due to the silt and sand layers shown in the levee embankment sections. 
Analyses were performed by Flow Net. 

3. B/L Sta. 29+40 to BIL Sta. 90+50 Westside. The tip 
penetration of the sheet pile cutoff wall beneath the T-walls were 
computed using Harr's Method. Analyses are shown in Appendix B. 

4. BIL Sta. 2+44 to BIL Sta. 29+40 Westside. 
penetration of the I-wall stability analysis checked. 
utilized Harr's Method and is shown in Appendix B. 

b. Hydrostatic Pressure Relief. 

The tip 
The analysis 

1. BIL Sta. 90+50 to Lakefront Levee. Six piezometers were 
installed by the Orleans Levee Board's A~E in 1985 at the locations and 
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elevations shown in Table 5. Three of the piezometers are located at 
approximately Sta. 113+80. The piezometer readings are shown in 
Apppendix B. The gage and piezometric readings indicate that the 
pervious strata are connected to the Orleans Avenue Outfall Canal. A 
gradient was determined from the piezometric readings and used to 
compute a piezometric headline for a S.W.L. of 11.6 NGVD. The design 
piezometric headline was used in the stability analysis and uplift 
analysis. The stability analyses and uplift analyses indicated that a 
hydrostatic pressure relief system would not be required. 

2. BIL Sta. 0+00 to BIL Sta. 50+00. The buried beach sand is 
highest between B/L Sta. 0+00 to B/L Sta. 50+00. The A-E installed 
three piezometers at approximately B/L Sta. 18+10. The piezometer 
readings are shown in Appendix B. The piezometer readings do not 
indicate that the buried beach sand is connected to the Orleans Avenue 
OUtfall Canal. The piezometer readings indicate that the gradient 
slopes upward away from the canal, which may indicate·a source in the 
lagoons or subsurface drainage system of City Park. Piezometers 
installed by the COE in 1970 and subsequent readings in 1971 also 
indicate that the buried beach sand is not connected to the Orleans 
Avenue Outfall Canal. The piezometers on the west side of the canal 
show that the hydraulic gradient from the east side continues to drop on 
the west side of the canal. The COE piezometers have become inoperative 
due to vandalism. Gage readings, piezometer readings, and locations are 
shown in Appendix B. A small test section in the 17th Street Outfall 
canal was dredged to expose the buried beach sand to the canal. 
Piezometers were installed around the test section and readings were 
taken before and after dredging. There were no significant changes in 
the piezometer readings due to dredging. The data from the test section 
will be included in the 17th Street Outfall canal GDM. Based upon a 100 
year rainfall in City Park (El. +0.5) and hydraulic gradients from the 
piezometric readings, a design piezometriC headline of El. -3.0 was 
computed. The design piezometric headline was used in stability 
analysis between Sta. B/L 0+00 and Sta. 90+50. 

28. Pile Foundations. 

a. Ultimate compression and tension pile capacities versus tip 
elevations were developed for 12" and 14" square prestressed concrete 
piles, timber piles, and HP 14x73 steel H piles plates 41 through 47. 
Overburden stresses were limited so that the maximum resistance in the 
sands would be less than 2.0 ksf (Reference Seabrook Lock Design 
Memorandum No.2-Detailed Design). Soil design parameters are shown on 
Plates 39 and 40. Values of cohesion, soil to pile frictional 
resistance, and lateral earth pressure coefficients for compression and 
tension used to compute pile Capacities are shown in Tables 6, 7, and 
8. The results of design pile loads versus tip elevations for cost 
estimating purposes are based on applying a factor of safety of 2.0 in 
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compression and tension. Pile capacity curves for the T-wall from B/L 
Sta. 22+40 to Sta. 23+40 and B/L Sta. 29+40 to Sta. 90+50, Plates 42, 
43A and 44A neglect pile capacities above the critical slip plane. The 
HP 14x73 steel H pile capacity curves plate 45 neglect the pile capacity 
above the critical slip plane for the braced wall. 

b. During construction, test piles will be driven and load tested 
in the project area. The results of pile load tests will be used to 
determine the length of the service piles. 

TABLE 5 

Piezometer BIL Sta. Location Elevation in Feet NGVD 

Tip Riser Ground 

P-1 18+08 9.3 (Levee elL) -21.3 11.7 9.7 

P-2 18+11 33.4 (Levee Toe) -17.5 2.5 0.5 

P-3 18+21 191. 1 (L. S. Levee elL) -19.0 1.0 -1.0 

P-4 113+40 8.5 (Levee elL) -11.5 12.5 10.5 

p-5 113+38 24.9 (Levee Toe) - 9.6 7.4 5.4 

P-6 113+46 1'96.8 (L. S. Levee elL) -11.6 5.4 3~ 4 
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TABLE 6 

CONCRETE PILES 

Q-Case S-Case 

fl' Kc Kt Nc Nq i 0 Kc Kt Nc Nq i 
Clay o· 0.7 9 1.0 o· 23· 0.7 0 10.5 23· 

Silt 15 • 0.5 12.9 4.4 15 ° 30° 0.5 0 22.5 30 ° 

Sand 33· 1.25 0.75 0 22.5 33· 33° 1.25 0.75 0 22.5 33° 

TABLE 7 

TIMBER PILES 

Q-Case S-Case 

" Kc Kt Nc Nq 1 Kc Kt Nc Nq ~ 
Clay 0° 1 0.7 9 1.0 0° . 23· 0.7 0 10.5 23° 

Silt 15° 0.5 12.9 4.4 15° 30° 0.5 0 22.5 30° 

Sand 33° 1.25 0.75 0 22.5 33° 33· 1.25 0.75 0 22.5 33° 

TABLE 8 

STEEL H";'PILES 

<rCase 

1 Kc Kt N . c Nq J 
Clay O· 0.7 9 1.0 O· 

Sand 33· 1.25 0.5 0 22.5 23° 
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c. The settlement of the valve structure is estimated to be 
between 0 and 0.3 ft. based on consolidation in the first Pleistocene 
horizon. Differential settlement between 0 and 0.3 ft. will occur since 
the structure overlies the existing levee and the existing Orleans 
Clltfall canal. 

d. Subgrade moduli curves for estimating lateral restraint of the 
soil beneath the structure and pile supported T-walls are shown on 
Plates 41 through 47. 

29. Shear Stability. 

a. Construction Slopes - Valve Structure. All stability analysis 
into the excavation utilized piezometric headlines two to three feet 
below the ground surface. '!he excavation plan is shown on plate 5. 
Stability was determined by the LMVD Method of Planes analysis and based 
upon a minimum factor of safety of 1.3 with respect to the design shear 
strength. The borings used to develop a design shear strength profile 
for the valve structure are shown on plate 40. Cklly shear strength 
tests below elevation -53.0 NGVD were used from borings 6-0UW, 2-oUG, 
5-ULO, 1-UOP, and 38. '!he borings used to develop a design shear 
strength line for B/L Sta. 90+50 to the lake are shown on plate 40. A 
mass stability analysis was made for the centerline of the levee into 
the excavation as shown on Plate 71. Plates 68 and 72 show stability 
analyses relative to the excavation for the cantilever wall and braced 
wall for the 50 year hurricane stage of 9.0 NGVD.The stability 
analysis for the temporary protection levee of El. 10.0 NGVD into the 
excavation is shown on Plate 69. The elevation of the temfOrary levee 
is equal to the existing levee that will be degraded. plate 70 shows 
the stability of the existing east levee into the dredged bypass 
channel. A construction low water elevation of -2.0 NGVD was used. 

b. Final Slopes. 

1. Structure and Vicinity. '!he stability of the approach 
levees, east closure levee, and west closure levee was determined by the 
method of planes analysis. '!hese sections are shown in plan on Plate 4. 
The method of planes analysis was based on a minimum factor of safety of 
either 1.3 or 1.5 with respect to the (Q) design shear strengths. '!he 
factor of safety of 1.5 applies to stability of the levees into·the 
approach channels. '!he stability analysis for the west levee into the 
approach channel is shown on Plate 74. The approach levees north and 
south of the structure have the same embankment section, but the north 
approach levee has an I-wall in the embankment. Section C-C (Plate 
73) shows a stability analysis of the north approach levee to the 
protected side. The stability analysis of the east and west closure 
levees were made for three different stillwater levels. case 1 is for a 
high level lake elevation of 11.6 NGVD and a protected side canal water 
elevation of 2.0 NGVD. case 2 is for a lake elevation of 7.0 NGVD and 
protected side canal water elevation of -5.0 NGVD. Case 3 is for a 
lower water elevation of -5.0 NGVD in the lake. Section I-I, (plate 78) 
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is a stability analysis of the east closure levee for case 1. Section 
J-J (Plate 79) is a stability analysis of the east closure levee for 
Case 2. Section K-K (Plate 80) is a stability analysis for the east 
levee closure for Case 3. The factor of safety of 1.3 applies to the 
stability of sections I-I, J-J, and K-K of the east levee closure. 
Section L-L (Plate 81) is a stability analysis for the east closure 
levee into the north approach channel for a case 3 water elevation. 
Section M-M (Plate 82) is a stability analysis for the east closure 
levee into the south approach channel for case 2 water elevation. 
Sections F-F and G-G on Plates 75 and 76 are stability analyses for the 
west closure levee into the south approach channel for Case 1 and Case 2 
water elevations. Section H-H (Plate 77) shows a flood side stability 
analysis for the west closure levee into the north approach channel for 
a case 3 water elevation. 

2. Parallel Protection Plan. The stability of the levees along 
the Orleans Avenue OUtfall Canal from the lakefront levees to the 
pumping station was determined by the method of planes analysis. The 
method of planes analysis was based on a minimum factor of safety of 1.3 
with respect to the (Q) desig~ shear strengths. Plates 56 through 59 
show flood side and protected side stability analyses for the existing 
levee from B/L Sta. 90+50 to the lakefront levees for both the east and 
west sides. Maximum levee sections with minimum ground elevations were 
used in the stability analyses. The clay layer between El. -8.0 NGVD to 
El. -20.0 NGVD from the shear strength design profile B/L Sta. 90+50 to 
the lake was replaced by a silt layer from B/L Sta. 104+00 to the lake. 
For B/L Sta. 0+00 to 90+50, shear strengths from the borings shown on 
the design shear strength plate wer~ used to develop a design shear 
profile for the east levee centerline. The levee toe shear strength 
profile for the east and west side, B/L Sta. 0+00 to 90+50, was 
developed from the borirtgs shown on the design shear strength profile. 
The shear strengths from borings 3-oUW, 8-0UG, 6, 10, and 34 were used 
to develop a shear strength profile for the west levee centerline, B/L 
Sta. 0+00 to 90+50. The west levee has a crown elevation varying 
between El. 4.5 NGVD and El. 6.0 NGVD, with no landside toe but an earth 
supported retaining wall, while the east levee crown elevation varied 
between El. 9.0 NGVD and El. 10.0 NGVD. Plates 48 through 55 present 
protected side and flood side stability analyses for I-wall in levee 
sections from B/L Sta. 0+00 to 90+50 east side. The existing levees 
were degraded to maintain the alignment of the existing flood 
protection. The section for B/L Sta. 64+00 to 90+50 East minimizes the 
amount of protected side fill. The section was requested by OLB to 
reduce the impact on the existing trees. Plates 60 and 61 show 
stability analyses for the I-wall in levee from B/L Sta.2+44 to 29+40 
west side except B/L Sta. 22+80 to 23+40 where a T-wall will be used. 
Orleans St. will be raised 1.5' at the toe of the levee and will slope 
down to the existing drainage ditch. At Sta. 22+80 to 23+40 Orleans 
St. elevation dropped significantly; therefore a T-wall was used. 
Plate 63, B/L Sta. 29+40 to Sta. 50+00 is the most critical floodside 
stability analysis for the T-walls from B/L Sta. 29+40 to Sta. 90+50. 
As shown on Plate 65A, a tanporary sheetpile cofferdam will be driven to 
allow construction of the T-walls. The existing floodwall will be 
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degraded. The shear stability safety factor for the temporary sheetpile 
wall of 1.09 is considered sufficient since it is above the existing 
safety factor of 1.02 at EL. -33.0 for a 50-yr stage. 

30. I-Walls. The required penetration of the steel sheet piling below 
ground surface was determined by the method of planes using an "s" shear 
strength of c=o and 0=23 0 for the clay strata, and 0=30 0 and c=o for 
silts. "Q" case design strengths are based on data shown on Plates 39 
and 40. The factors of safety were applied to the design shear 
strengths as follows: 0 developed = arctan (tan 0 available/factor of 
satety). Using the resulting shear strengths, net lateral soil and 
water pressure diagrams were developed for movement toward each side of 
the sheet pile. With these pressure distributions, the summation of 
horizontal forces was equated to zero for various tip penetrations, and 
the overturning moments about the tip of the sheets were determined. 
The required depth of penetration to satisfy the stability criteria was 
determined where the summation of the moments was equal to zero. The 
following is sheetpile wall design criteria for hurricane protection 
levees: 

Q-Case 

F.S. = 1.5 with water to SWL 
F.S. 1.25 with water to SWL and wave load 
F.S. 1.0 with water to SWL + 2 ft. freeboard 

S-Case 

F. S. 1. 2 with water to 5WL and wave load (if appli"cable) 

If the penetration to head ratio is less than about 3: 1, it is 
increased to 3:1 or to that required by the S-Case, F.S. = 1.5, 
whichever results in the least penetration. The SWL is used to 
calculate head for penetration to head ratio. 

a. Floodwalls. Cantilever floodwalls will provide protection from 
B/L Sta. 0+00 to 90+50 east side. B/L Sta. 2+44 to 29+40 west side, and 
B/L Sta. 90+50 to the lake front levees for both sides as shown on Plates 
83 through 90A. The east and west levee closures for the valve 
structure will have cantilever floodwalls. 

b. Construction Floodwalls. A cantilever floodwall, Plates 94 and 
95, will be used to transition from the braced wall to the existing 
levee embankment for the Cofferdam of the valve structure excavation. 
The cantilever floodwall shown on Plate 93 will provide temporary flood 
protection during construction of the T-walls fram Sta. 29+40 to 90+50 
west side. The same sheet pile will be reused1 therefore, only the 
critical section between Sta. 64+00 and 90+50 was presented. 
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c. Approach Channel Wingwalls. The cantilever walls are being 
placed in the channel slope with little or no material being retained as 
shown on plate 4. The cantilever walls were checked for stability which 
required little sheet pile tip penetration. The sheet piles were also 
checked for axial load capacity. The loads on the sheet pile are the 
concrete cap and on 
the east side the shell closure section. The elevations shown for the 
approach walls are based on a F.S. = 3.0 for pile capacity and for 
settlement. SamPle calculations are shown in Appendix B. 

d. Braced Walls. A sheet pile braced wall with HP 14x73 steel 
H-pile anchorage (Plate 96) will provide flood protection for the 
excavation during construction of the structure. The natural ground 
next to the braced wall was lowered until the critical wedge for shear 
stability was at the wall. The sheet pile was extended through the 
bottom of the sand stratum to cutoff seepage. 

31. T-Walls. A deep seated analysis utilizing a 1.3 factor of safety 
incorporated into the soil properties was performed for various 
potential failure surfaces beneath the T-walls. The analyses are shown 
on Plates 62, 64, and 66 for Sta. 29+40 to 90+50 west side. The 
summation of horizontal driving and resisting forces results in a value 
that is positive indicating that the load on the base must be. equal to 
or greater than the load on the failure critical surface. The base of 
the T-walls was lowered until the at-rest force equaled or was greater 
than the positive unbalanced load on the critical failure surface. 
Lateral earth pressure diagrams for the T-walls are shown in Appendix B. 

32. Levee Settlements. The following settlement estimates were based 
on theoretical analysis. The settlement of the east levee closure is 
estimated at 0.75 ft. The settlement at the east levee and valve 
structure interface is estimated at 0.25 ft. No consolidation is 
expected at the interface of the valve structure and west levee closure1 
however, shrinkage of the fully compacted backfill will result in 
0.2 ft. of settlement. The estimated settlement of the west levee 
closure is 1 ft., which is primarily shrinkage of the backfill. The 
estimated settlement of the west approach levees to the valve structure 
is 2 ft. The west approach levees, with a 10 ft. crown width and net 
&1. 10.0 NGVD, will be constructed over the existing construction levee 
of 4 ft. crown width and crown El. 10.0 NGVD. Sample calculations are 
shown in Appendix B. 
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DESCRIPTION OF PROPOSED STRUCTURE AND IMPROVEMENTS 

33. Butterfly Valve Structure. 

The proposed structure is based on the theory of a self-opening and 
closing, vertical, eccentrically pinned, butterfly gated structure. The 
butterfly gates would remain open during pumping of the interior 
drainage to the lake as long as the water level in the outfall canal 
exceeded that on the lake side of the structure (Plate 2) and close only 
when an incoming surge created a water level greater than that in the 
outfall canal on the pumping station side of the structure. This would 
permit continuous operation of the pumping station during a hurricane 
and reopening of the gates when the water level in the outfall canal 
downstream of the pumping station during a hurricane and reopening of 
the gates when the water level in the outfall canal downstream of the 
pumping station exceeded that on the lake side of the control structure. 
In the open (trimmed) position, the axis of each gate would be 12 
degrees from the center line of each gate bay (plate 9). During a surge 
flow, the eccentricity of the pin and the 12-degree offset (trim) would 
induce closing of the gates. The structure will provide (4) 28' x 16' 
openings with the sill at elevation ~10.0. 

The structure will consist essentially of four reinforced concrete 
gate bays supported by prestressed concrete piles, reinforced concrete 
approach aprons supported by untreated timber piles, and reinforced 
concrete capped sheet pile approach. guide walls. The machinery house, 
which serves as part of the flood protection above elevation 8.5, will 
be located over the gates. Each gate bay will be provided with slots 
for needle beams and needles so that the gate bays can be dewatered for 
repair or painting of the valves. Protection against seepage under the 
structure will be provided by steel sheet pile cutoffs extending to EL. 
-25.0 under the structure as well as under each approach apron. See. 
Plates 4 through 12 for details. 

34. Channel Closure. 

A combination shell embankment with I-wall will close the existing 
channel after completion of the structure. The shell embankment will 
have a 10-foot crown at elevation 7.5 I-wall will be constructed in the 
embankment crown to elevation 13.6 (net) (see Plates 4 and 6). 

35. F loodwall • 

I-type floodwalls will be provided at the following locations: 

a. Sta. 0+00 West W/L to Sta. 20+84 .51 West W/L. This floadwall 
is on the west bank of the Orleans Avenue canal. At Sta. 0+00 WIL, the 
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new floodwall will tie into the new butterfly valve structure, and at 
Sta. 21+34.51 West WIL, it will tie into the existing Lakefront levee 
system (see Plates 2 and 3). 

b. Sta. 2+07 East W!L to Sta. 24+95.17 East W/L. This floodwall 
follows the east bank of the Orleans Avenue Canal. At Sta. 2+07 East 
WIL, the new floodwall will tie into the new channel closure, and at 
Sta. 24+95.17 East WIL, it will tie into the existing Lakefront levee 
system (see Plates 2 and 3) • 

36. Butterfly Valve Operating Machinery. 

a. The machinery is designed for automatic and manual gate 
operation. In the automatic mode the gate is po~red by the water 
hydraulic forces acting on the gate. In this mode the machinery acts as 
a dampner and shock absorber. Damping time will be field adjustable and 
accomplished with two hydraulic cylinders and a set of parallel 
adjustable nonpressure compensated and pressure compensated flow control 
valves. The nonpressure compensated flow control valves will provide 
for low pressure damping, below 200 psi, while the pressure compensating 
valves will provide for a control rate of damping above a system 
pressure of 200 psi. 

b. Manual operation of the gate is accomplished by powering the 
damping cylinders with a hydraUlic po~r unit consisting of a hydraulic 
pump driven by an electric motor. In this manner approximately 417 to 
513 Kip-Ft of torque can be imparted to the- gate at the hinge for 
swinging the gate in either direction. 

c. Incorporated with the machinery is a spring. The spring is 
designed to assist the gate's closing forces generated by tidal flow 
from the lake into the canal by providing the gate with a preliminary 
closing torque of approximately 10 Kip-Ft when the gate is fully open 
and lesser torques as the gate moves towards the closed position. 
Because the opening forces due to drainage pumping is approximately 20 
to 25 Kip-Ft the spring loading will not increase the head across the 
structure. 

37. Gate Bearings. 

The pintle will be a spherical bearing. The ball will be stainless 
steel and the bearing will be a high lead bronze such as ASTM B584-932. 
The top bearing or hinge will be a commercially available spherical 
roller bearing. 

Plate 12 illustrates the machinery layout and the design of the 
hinge and pintle. 
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38. Drainage Facilities and Utility Lines. 

There are no known drainage facilities or utility lines which will 
be affected by the project plan. 

39. Method of Construction. 

Construction will begin with the cantilever wall, the H pile braced 
wall and excavation of the bypass channel. The braced wall and 
cantilever wall will be constructed to a 50 year hurricane occurrence. 
The temporary dike will be constructed to the existing levee elevation. 
Spoil from the bypass channel will not be suitable for the temporary 
dike. The temporary dike will be constructed with excess material from 
the existing levee. The water within the wall area can be pumped down 
to EI -5.0 NGVD without degrading the existing levee. For nonnal water 
conditions the water can be comPletely pumped out of the excavation and 
a dewatering system installed with excavation no lower than EI -5.0 
NGVD. Once the dewatering system is complete, excavation can proceed to 
EI -15.0 NGVD. When the structure is completed, the east closure area 
within the braced wall will be excavated to El.-9.0 NGVD. The east 
closure I-wall will be driven between the structure and the braced 
wall. The braced wall and cantilever wall will be removed and the 
structure flooded. The remaining east closure section will be 
completed. The west closure levee will be completed and a temporary 
dike will be enlarged to a pennanent levee section. 

40. Cathodic Prot~ction and Corrosion Control. 

a. Cathodic Protection for Steel Sheet Piling. All steel sheet 
piling will be bonded together to obtain electrical continuity and no 
corrosion protection measures will be provided. Cathodic protection can 
be installed in the future if the need arises. The sheet piles will be 
bonded together with a No. 6 reinforcing bar welded to the top of each 
pile. Flexible jumpers insulated with cross-linked polyethelene will be 
welded or brazed to adjacent sheet piles at the monolith joints 3 inches 
below the bottom of the concrete. 

b. Corrosion Control. The steel butterfly gates, corner plates, 
and all ferrous metal components which are not galvanized or stainless 
steel will be coated with a paint system consisting of a zinc rich epoxy 
primer and two coats of coal tar epoxy as required for corrosion 
control. 

ACCESS ROADS 

41. Access Roads. Vehicular access to the project site is available 
via many roads. Major thoroughfares which provide access to the project 
area are Lakeshore Drive and Robert E. Lee Boulevard, Marconi Boulevard 
on the east and General Haig on the west Traverse the site. 
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SOURCES OF CONSTRUCTION MATERIALS 

42. Sources of Construction Materials. 

a. Concrete. 

1. Quantities and qualities. 

Cast-in-Place 

Precast Concrete 

structural 
Feature 

Stab Slabs 
Other Items 
Piles, 14x14 
Needles 
Needle Girders 

Concrete 
Quantity 

149 CY 
4,843 CY 

22,200 LF 

28 Day* Compressive 
Strength (psi) 

2,500 
3,000 
5,000 
3,000 
3,000 

*90 days if pozzolan used 

2. Environmental Conditions. The concrete will not be 
subjected to any critical environmental or functional conditions. 

3. Specification Requirements. Concrete construction will be 
specified using CW-0330 1, entitled "Cast-in-Place Structural Concrete" 
as a guide. Because of the nature of local aggregates, low alkali 
cementitious materials will be specified. 

4. Commercial Ready Mix. Ready mix concrete meeting the 
requirements of this project and produced from batch plants meeting the 
guidelines of Cast-in-Place Structural Concrete (CW-03301) is available 
from several area ready mix ccmpanies. 

5. Sand and Gravel. For this project, 3/4" and. 1 1/2" or 1" 
nominal size aggregate will be used. Several area sources are capable 
of furnishing sand and/or gravel meeting ASTM quality and ASTMor 
Louisiana state Department of Transportation and Development gradation 
requirements. 

b. Other Materials. 

1. Rip-Rap. stone is available from Corps approved sources in 
Arkansas, Missouri, Kentucky and Illinois for the 460 tons of rip-rap 
needed. 

2. Shell. The 9,720 cubic yards of clam shell required can be 
provided by at least three local suppliers from adjacent Lake 
Pontchartrain. 
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RELOCATIONS 

43. General. Under the authorizing law, local interests are 
responsible for the accomplishment of " ••• all necessary alterations and 
relocations to roads, railroads, pipelines, cables, wharves, drainage 
structures and other facilities made necessary by the construction 
work, ••• ". There are no relocation requirements for the recommended 
butterfly valve plan. 

REAL ESTATE REQUIREMENTS 

44. General. All right-of-way needed to construct the project plan 
(fronting protection) are currently with in the existing Orleans Levee 
Board right-of~way and/or canal bottoms. No additional rights-of-way 
are required for the project plan. Since the Orleans Levee Board 
intends to build parallel protection plan, there will be additional 
rights-of-way needed. Acquisition of the addition rights-of-way are 
solely the responsibility of the Orleans Levee Board. Additional 
right-of-way requirements for the parallel protection plan are shown in 
Volume II. 

COORDINATION WITH OTHER AGENCIES 

45. General. As previously mentioned, the State of Louisiana, 
Department of Public Works, was appointed project coordinator for the 
State by the Governor of Louisiana. This agency has functioned to 
coordinate the needs, -desires, and interests of state agencies and the 
<Drps of Engineers. The Orleans Levee Board has provided the local 
cooperation for this feature of the hurricane protection project. The 
project plan presented herein will be used to establish the limits on 
cost sharing that the Federal Government will contribute towards 
construction of the parallel protection plan. This position has been 
explained to the engineering staff and representatives of the Levee 
Board. The Levee Boards funding for parallel protection has been based 
upon this cost sharing premise. The entire Lake Pontchartrain Hurricane 
Protection Project, including this project feature, has been discussed 
at numerous public and private meetings since its authorization. Such 
meetings have been held before regional, state, local, community, 
social, and educational organizations and have served generally to 
inform the public of the proposed works, to explain project functions, 
and to solicit the public coordination required for input to the Draft 
Supplemental Environmental Impact Statement (DSEIS) of the Lake 
Pontchartrain project as a whole. The Environmental Assessment (EA) for 
work on the Orleans Avenue OUtfall Canal was provided to the Public in 
July 1988. A copy of the EA and the finding of no significant impacts 
(FONSI) is contained in Appendix A of this report. 
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AFFECTED ENVIRONMENT 

46. Introduction. 

The Orleans Canal runs from a pumping station near Interstate 
Highway 610 north to Lake Pontchartrain, a distance of 2.6 miles (see 
Plate 1). On the west side, the southern 1.8 miles are bounded by a 
levee topped with a concrete I-wall. The rest of the canal is bounded 
by earthen levees. Five bridges cross the canal. Orleans Avenue lies 
immediately adjacent to the levee right-of-way on the west; houses line 
the west side of the street. Marconi Drive parallels the canal on the 
east side, varying in distance from 150 feet to 500 feet from the 
levee. City Park property is immediately adjacent to the levee 
rig,ht-of-way on the east side. The Lakeshore Linear Park lies on both 
sides of the canal near the lake. Any borrow material required for the 
project would be obtained from Corps approved borrow sites in the Bonnet 
carre Spilhay. 

47. Biological. The predominant vegetation on the levee is perennial 
grasses. Plants along the additional right-of-way include perennial 
grasses, herbs, ornamental shrubs, and pines, hackberries, and oaks. 
Due to regular mowing and human disturbance, the levee and surrounding 
terrestrial habitat does not provide significant wildlife habitat. 
There is some use of shrubs and trees by squirrels and songbirds. Some 
marsh grass lines the canal on the inside of the levee, covering 
approximately 2 acres. No threatened or endangered species or their 
critical habitat exist in the project area. 

Water quality in the canal is poor. Dissolved oxygen is ofte"n low 
and the sediments contain traces of heavy metals and pesticides. Due to 
the poor water quality, the canal itself is of low value as aquatic 
habitat for fishery resources with species such as mosquito fish, 
mullet, gar and blue crabs predominant. The nearshore lake waters 
adjacent to the mouth of the canal provide habitat of moderate value for 
nursery and feeding of some estuarine dependent commercial and sport 
fish and shellfish. Bentho~ in the canal and nearshore lake consists of 
snails, Rangia clams and worms. This canal and nearshore area are used 
as feeding and resting areas by terns, gulls, egrets and occasional" 
ducks. 

48. Recreation. Recreational opportunities abound in the vicinity. As 
described above, 2/3 of the canal is bounded by green spaces with an 
esthetically pleasing mixture of grass, oaks, and pines. These trees 
add to the scenic beauty and provide shade for various recreational 
activities. The levee on the east side provides a green backdrop 
screening the view of the neighborhood beyond. The levee is used by 
joggers, walkers, bird-watchers, bicyclists, and some fishermen. The 
adjacent parks provide areas for field sport activities, picnicking, and 
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similar activities. The New Orleans Recreation Department operates the 
Gernon Brown Memorial Recreational Center adjacent to the levee at 
Harrison Avenue. This building is used for indoor games, recreation, 
and community activities. 

49. Cultural. The project area includes an existing levee corridor on 
post-1930 reclaimed land and the artificial channel of the Orleans 
Avenue Canal. No cultural resources are recorded in the vicinity of the 
proposed work. 

50. Noise. The background noise levels for the project area are 
approximated to range from 70 DBA in the project reaches located in 
residential areas on the west side south of Robert E. Lee Blvd. to 
50 DBA in the quieter park like residential areas north of Robert E. Lee 
Blvd. and in City Park itself. 

Edward Hayne Elementary School lies just west of the floodwall at 
Harrison Avenue. 

ENVIRONMENTAL EFFECTS 

51. Biological Impacts. 

a. Butterfly Valve Alternative. 

structure placement and associated dredging would result in the 
loss of 3 acres of marginal benthic habitat through burial. Sessile and 
slow moving organisms such as mollusks would be lost. Fish are mobile 
enough to avoid impacts. Temporary displacement of other benthic and 
aquatic life would occur during cofferdam placement. Turbidity would 
increase, thus decreasing primary production and increasing OKygen 
demand. Resuspension of contaminated sediments in the water column 
could occur during construction. 

The terrestrial impacts associated with the alternative are minimal 
and would involve tne loss of approximately 0.13 acres of developed 
green space adjacent to the Orleans Avenue canal. Impacts resulting 
from the placement and handling of the dredged material removed from the 
canal bottom could potentially be sources of pollution if not contained 
in a properly secured site. 

b. Parallel Protection Alternative •. 

Approximately 15 acres of low value wildlife habitat including 162 
trees (45 of which are oaks) would be impacted by degrading, earth 
moving and shaping operations. The new levee would provide habitat 
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similar to the existing levee. The loss of mature trees would remove 
them from the ecosystem until the replacement trees mature. The new 
levee would provide habitat similar to one existing levee. Ten young 
oaks would be planted for every mature tree taken. Three young pines 
would replace each mature pine. In addition, approximately 2 acres of 
marsh grass and associated fishery habitat would be affected by 
degrading and upgrading the existing levee. Runoff during construction 
would slightly increase turbidity in the canal and the amount of 
airborne dust in the project area. Once the levee becomes vegetated, 
this impact would be eliminated. 

52. Endangered Species Impacts. 

No endangered or threatened species or their critical habitat would 
be impacted. Resource agencies have been contacted and concur. 

53. Recreational Impacts. 

a. Butterfly Valve Alternative. 

Construction of the cofferdam and the structure would interrupt the 
minimal fishing and crabbing activities that occur in the bayou mouth. 
Noise during construction could disrupt bird-watching activities 
temporarily. The compieted structure would have essentially no impact 
on recreation. 

b. Parallel Protection Alternative. 

All use of the five miles of earthen levee would be disrupted 
during construction. Once the protection is completed, there would be 
only 0.8 miles of earthen levee remaining (north of Robert E. Lee Blvd. 
and west of the canal). Once revegetated, this levee would support 
recreational activities similar to those occurring now, although on a 
levee that is about 5 feet higher than the present levee. The remainder 
would be floodwall. This floodwall would restrict pedestrian access to 
the water along most of the canal. 

54. Esthetic Impacts 

a. Butterfly Valve Alternative Impacts 

Construction would temporarily increase noise and dust in the 
area. The completed structure would be relatively small and its 
esthetic impacts minimal. 

b. Parallel Protection Impacts 

Increasing the height of the levee, replacing levee with floodwall, 
and replacing floodwall would cause significant impacts to the esthetic 
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environment, including temporary noise and dust during construction. 
The loss of 162 trees would be an adverse bnpact until the replacement 
trees reach maturity. The soft, green visual effects of the earthen 
levee would be replaced by a more harsh visual barrier where the 
floodwalls are constructed. The harsh aspect could be softened by a 
textured surface treatment. 

55. Cultural Impacts. 

a. Butterfly Valve Alternative. 

No impacts to significant cultural resources are anticipated and no 
cultural surveys are warranted. I 

b. Parallel Protection Alternative. 

No bnpacts to significant cultural resources are anticipated. 
Therefore, no cultural resource survey is warranted. 

56. Noise Impacts. 

a. Butterfly Valve Alternative. 

Installation of this structure would require several construction 
stages including pile driving, backfilling, slab construction and 
finishing work. 

The greatest source of noise will be the pile driving activity. 
This construction activity would be performed in a non-continuous 
fashion for approximately 108, 10-hour days. 

The great.est exposure would be encountered in the park adj acent to 
the construction. Exposure levels here would range from 95-105 DBA. 
This level of noise intrusion would interfere with passive recreation 
such as pleasure walking, picnicking, and·bird watching, etc. In 
addition, some interference with oral comnunication could be expected 
near the construction site. 

Residences within the project area would be exposed to piledriving 
noise levels which range from 77 dBA to 95 dBA for 108 days depending on 
the distance from the source. Approximately 4 homes would be exposed to 
89-95 dBA, 11 homes to 83-89 dBA and 48 homes to 77~83 dBA. These are 
exterior noise levels and therefore interior noise exposure should be 
less. 

Construction workers would have protective hearing devices. Since 
construction would take place during daylight hours, sleep interference 
should occur only for napping children and day sleepers. Noise affects 
many bodily functions (heart rate, respiratory volume, digestive 
secretions, hormonal secretions, etc.). If prolonged, the construction 
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noise levels could produce significant physiological damage. HoTNever, 
the relatively short duration of the noise should prevent such problems 
from occurring. The noise would definitely be highly annoying to 
inhabitants of the 63 residences within 400 feet of the actual work 
site. During the time the noise was higher than 85 dBA, it would be 
difficult to hold a conversation within the impacted house and 
recreational areas. 

The remaining construction activities including slab construction 
(72 days) backfill operation (10 days) and finishing work (10 days) 
produce heightened noise levels ranging from 63-95 dBA. Four home would 
be exposed to 76-95 dBA, 11 homes to 70-89 dBA and 48 residences 'to 
63-83 dBA. Again these are exterior noise levels, therefore the 
interior exposure to noise would be much less. 

b. Parallel Protection Alternative. 

This method of construction results in increases in noise levels 
produced from degrading and upgrading existing levees with higher 
floodwalls. The noise levels expected for the proposed construction 
would range from 95-105 dBA when measured 50 feet from the center of the 
noise source. One green space and portions of Haney Elementery School·' 
sould be exposed to noise levels ranging from 95-105 dBA. Approximately 
168 residences would be exposed to noise levels ranging from 77-95 dBA. 
The level of noise with the majority of the houses (183) being exposed 
to 77-83 dBA. Ambient noise level for the area is 50-70 dBA. 
Therefore, during construction, the noise levels would increase a 
maximum of 35-45 dBA above ambient. This level of increase is not 
expected to significantly interfere with residential activity since most 
of the work will be done during daylight hours and exposure levels 
inside the homes would be further reduced. 

COMPLIANCE WITH ENVIRONMENTAL LAWS 

57. GeneraL 

An Environmental 
circulated for publi~ 
Act has been achieved. 

Assessment and unsigned FONSI will be prepared and 
comment. Compliance with the Endangered Species 

Cultural compliance has been achieved. 

If parallel protection is chosen, no Section 404(b)(1) Evaluation 
or CZM Consistency Determination would be necessary. If the butterfly 
valve alternative is chosen, ,both of these documents would need to be 
prepared. 
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ALTERNATIVE PLANS CONSIDERED 

58. Introduction. 

Several alternative plans are available to accomplish hurricane 
protection of the project area. The plans include the following: 

a. Parallel Protection: The parallel protection plan includes 
flood walls along each bank of the Orleans Avenue Canal from the 
Lakefront to the Pumping Station No.7. 

During the development of this design memorandum, this plan was 
considered in detail. This plan provides for upgrading the existing 
earthen levees along both sides of the outfall canal, to contain the SPH 
within the canal. This involves supplementing the existing levee with 
I-type and T-type floodwalls where feasible. The floodwall would tie 
into the existing lake front levee at the lakefront and cross the canal 
in front of Pumping Station No. 7 at the south end of the canal. 

There are five bridges across the canal between the lake and the 
pumping station. As part of the parallel protection plan, two 
sub-alternatives are available for hurricane protection at three of 
these bridge locations. The Interstate 610 bridge has sufficient height 
to clear the proposed parallel protection and Lakeshore Drive will 
remain outside of the levee system. Table 10 contains a sunmary of 
estimated cost for the parallel protection plan. Itemized costs are 
contained in Appendix C. 

1. Roller-Type Floodgates: Provide roller-type steel 
floodgates at each end of the bridge crossings. These gates will ·tie 
into the proposed levees and/or floodwalls and will be closed during a 
hurricane event, thus shutting-off all traffic across the outfall canal. 

Estimated cost of the parallel protection plan with roller-type 
floodgates at all four bridge locations is approximately $1,000,000 less 
costly than the floodproofing plan. Costs for the road gates are 
detailed in Appendix C. 

2. Bridge Floodproofing: Flood proofing.of bridges across the 
outfall canal was investigated by the A-E firm of Design Engineering 
Inc., consultants for OLB. Based on the A-E' s investigations, estimated 
cost for floodproofing the bridges, including contingencies, E&D, and 
S&A, is $2,000,000. The comparative cost of the parallel protection 
plan, supplemented by the bridge floodproofing, is estimated at 
approximately $42,500,000. 

From a hydraulic standpoint, the option of floodproofing the 
bridges does not pose any problem, as the velocities through the bridge 
waterways are small (ranging from 1.5 to 3.3 ft/sec). The SWBNO favors 
the parallel protection plan with bridges modified to contain water in 
the canal. They maint~in that this plan does not restrict or impair 
their ability to provide storm drainage during rainfall events 
concurrent with hurricane-related high elevations in the lake. 
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Cost 

TABLE 9 

LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY 
ORLEANS OUTFALL CANAL 

SUMMARY FIRST COST PARALLEL PROTECTION 
(OCT 88 Price Levels) 

Acct. No. Item Description Amount 

11 1 HARRISON AVE. TIE-IN STA. 36+14.85 TO STA. 37+14.85 $ 32,483 

2 FILMORE AVE. TIE-IN STA. 63+77.7 TO STA. 64+51.7 26,982 

3 ROBERT E. LEE TIE-IN STA. 91+22.25 TO STA. 91+21.25 54,307 

4 REACH W-6 I-WALL STA. 91+15.16 TO STA. 91+82 30,354 

5 REACH W-6 I~ALL STA. 91+82 TO STA. 118+87 715,360 

6 REACH W-7 I-WALL STA. 118+87 TO STA. 124+87 215,751 

7 REACH E-6 I~ALL STA. 91+21.25 TO STA. 91+84.58 50,275 

8 REACH E-6 I-WALL STA. 91+84.58 TO STA. 118+67 963,748 

9 REACH E-7 I-WALL STA. 118+67 TO STA. 124+67 242,822 

10 REACHE-7 I~ALL STA. 124+67 TO STA. 128+67 173,743 

11 * REACH E-1 I-WALL STA. 2+42 TO STA. 3+65 49,869 

12 * REACH E-1 I-WALL STA. 3+65 TO STA. 36+14.85 883,829 

13 * REACH E-2 I-WALL 37+14.85 TO 44+04 & 44+74 TO 50+00 425,546 

14 * REACH E-3 I-WALL STA. 50+00 TO STA. 63+77.75 557,711 

15 * REACH E-4 I-WALL STA. 64+51.7 TO STA. 90+22.25 1,306,4.12 

16 * REACH W-1 I~ALL STA. 2+40 TO STA. 3+62 112,317 

17 * REACH W-1 I~ALL STA. 3+62 TO 22+80 & 23+40 TO 29+40 1,795,254 

18 * REACH E-2 T-WALLSTA. 44+04 TO STA. 44+74 64,119 

19 * REACH W-1 T-WALL STA. 22+80 TO STA. 23+40 107,785 

20 * REACH W-2 T-WALL STA. 29+40 - 36+28.35 & 
37+00.35 - 50+00 4,147,959 

21 * REACH W-4 T-WALL STA. 50+00 TO STA. 63+76.76 2,187,785 
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Cost 
Acct. No. Item 

11 22 

23 

24 

25 

26 

27 

28 

29 

30 

02 31 

01 32 

TABLE 9 (Cbnt' d) 
lAKE PONTCHARTRAIN, LOUISIANA AND VICINITY 

ORLEANS OUTFALL CANAL 
SUMMARY FIRST COST PARALLEL PROTECTION 

(OCT 88 Price Levels) 

Description 

* REACH W-5 T-WALL STA. 64+54.7 TO STA. 90+14.66 

PUMPING STATION T-WALL TIE-IN 

MOB AND DEMOB 

ENVIRONMENTAL PROTECTION 

SUBTOTAL 

PUMPING STATION MODIFICATION 

PUMPING STATION COFFERDAM 

HARRISON AVENUE BRIDGE 

FILMORE AVENUE BRIDGE 

ROBERTE. LEE BRIDGE 

UTILITY RELOCATIONS: 

a) 30" DIA. WATERLINE AT STA. 44+50; $5,000/SIDE 

b) O.H. POWERLINES AT STA. 4+50,37+20,50+50; $3450 ea 

LANDS AND DAMAGES ID NO. 80616 TOTAL 

OCT. '88 COST 

SUBTOTAL, CONSTRUCTION 
25% CONTINGENCIES 

TOTAL CONSTRUCTION (R) 

ENGINEERING & DESIGN (12%+) 

SUPERVISION & ADMIN. (10%~) 

TOTAL COST (R) 

* Denotes Phase I and Phase II Construction 

50 

Amount 

5,404,370 

100,709 

60,000 

20,000 

$19,729,488 

170,530 

258,500 

385,073 

436,090 

531,874 

10,000 

10,350 

$ 9,367,000 

$21,531,904 
5,368,096 

26,900,000 

3,200,000 

3,000,000 

$42,500,000 



Regarding the option of providing roller-type floodgates versus 
floodproofing the bridges, OLB, along with the City Planning Commission, 
are totally opposed to closing-off the bridges during hurricane events 
(as envisioned with roller-type gates at bridge crossings). OLB's A-E 
has prepared designs for structural modifications of these bridges to 
contain flow within bridge waterways during hurricane events. A copy of 
an August 26, 1986 letter from the City of New Orleans Department of 
streets insisting that the bridges over the canal "remain open at all 
times" is reproduced in Appendix A. DEI's response to the letter is also 
included in Appendix A. 

The parallel protection plan is favored by the SWBNO. Although it 
has potential operational advantages over the butterfly valve structure, 
it is not recommended as the project plan. The cost associated with 
this plan is several times higher than the recommended project plan. 

b. Miscellaneous Gated structures at Lakefront: The overall 
concept and principal of the gravity drainage structures with different 
types of. gated structures is the same as the project plan. The 
following type of structures were considered: 

1. Vertical Lift-Gated Structure: The feasibility of a 
lift-gated structure was investigated. The structure can be designed 
with monitoring equipment capable of detecting significant flow 
reversals at the structure and activating gate closure. Manual· override 
capability can also be incorporated in the system. This alternative has 
an advantage over the project plan. There are several prototype 
facilities available whereby the design and reliability of such a 
structure does not need to be verified through model studies. Estimated 
cost for the vertical lift-gated structure is approximately $9,300,000 • 
. From an aesthetic standpoint, this plan does not appear favorable. The 
structure would protrude well above the surrounding area and will appear 
to be out of harmony with adjacent lakefront appearance or character. 
Itemized cost estimates for the vertical lift-gated structure are given 
in Appendix C. 

As discussed above, although an electronic monitoring and control 
system can be designed for automatic activation, the system would 
require constant maintenance and validation. The level of confidence of 
the automatic system operation under the dynamic conditions of a 
relatively rare standard project hurricane event, is questionable. 
Invariably, to be safe, a predetermined set of conditions for closing 
the gates will have to be established and agreed upon. SWBNO does not 
favor any such pre-arrangements. They are adamantly against any plan 
which has the potential to reduce their pumping capability. Due to a 
combination of several of these factors, this alternative is not 
recommended as the project plan. 

2. Sector-Gated Structure: The possible use of a sector-gated 
structure was investigated. A monitoring and control mechanism, as 
discussed under the above option, can also be used for this type of 
structure. This type of structure is aesthetically less objectionable 
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than the vertical lift gates. No extensive superstructure is required 
for housing the gates and machinery. From a hydraulic standpoint, flow 
characteristics are good under a wide range of discharges. Head loss 
can be kept to a minimum. Considering the operation of these gates 
during hurricane events, the reliability of the automatic motoring and 
control mechanism is considered similar to the above alternate. 
Consequently, pre-determined gate closure cond~tions will have to be 
established and agreed upon, making this an undesirable alternative for 
SWBNO. Due to the relatively large size of each gate, potential failure 
of the control mechanism during gate closure. operation could leave the 
city vulnerable to flOOding. Rough order of magnitude cost of this 
alternate is $14,900,000, significantly higher than the project plan. 
Based on these factors, this alternative is not recommended as the 
project plan. Itemized cost estimates for the sector-gated structure 
are contained in Appendix C. 

3. Vertical Lift-Gated Structure. with Flap Valves: The 
alternate of vertical lift gates with built-in flap valves was also 
considered. 

In theory, this alternate appears feasible under the conditions 
when the lake level starts rising and the lift gates are closed prior to 
the lake reaching the SPH elevation. The flap valves could allow flow 
into the lake provided the effective head on the canal side is higher 
than the lake side. In theory, this could help improve the pumping 
efficiency at the south end; however, flap valves will be rendered 
inactive when the water elevation on the lake side reaches hurricane 
stage or is higher than the canal side elevation. At that point, 
functionally, this alternative would be identical to any of the gated 
structure alternates. It should be mentioned that the pump efficiency 
is somewhat "self-adjusting" by virtue of the fact that tailwater·stages 
will go up as pump efficiency decreases. It appears that the 
"self-adjusting" aspect of the pumping system may make the reduction in 
pumping capacity a minor factor. 

From an operational standpoint, this alternate is less attractive 
than the project plan. Under the project plan, as long as the lake side 
elevation is lower than the canal side without gate closure, flow should 
continue towards the lake, serving the same function as the flap valves. 
'!he remaining tangibie factors for comparison between this alternate and 
the project plan are the reliability, aesthetics, local acceptability, 
O&M requirements, and costs. When compared with the project plan, this 
alternate is not favorable, and was not selected as the project plan. 

c. Gravity Drainage Structure with Supplemental Pumping at 
Lakefront: Use of the floodgates at the lake end of the canal in 
conjunction with auxiliary low-head pUmping station was considered to be 
a possible solution for land side flood protection after the gate 
closure •. A rough order of magnitude cost of this alternate was also 
developed. The SWBNO has expressed strong opposition to this concept • 

. '!heir prime concern is that from an operational standpoint, the "tuning" 
of discharge between existing pumpirig station and the auxiliary pump 

52 



would be hard to achieve. In the event that the stations should become 
out of synchronization, instabilities in flow could result in 
undulations in water surface profile, causing damage to the station. 
Due to strong local opposition, no further consideration was given. 

d. U-Shaped Reinforced Concrete Channel: This alternate woUld 
replace the existing canal with a U-shaped concrete channel, with no 
structure at the lake end. From a functional standpoint, this alternate 
is similar to the alternate of Parallel Protection, which was ruled out 
due to excessive cost. A rough order of magnitude cost of this 
alternate is well over $100,000,000. Due to obvious cost reasons, this 
alternate was ruled out without further considerations. 

e. Replacement of Existing Pumping Station with a New Station at 
Lakefront: Estimated first cost of this alternate is approximately 
$160,000,000. Due to reasons cited above,this alternate was ruled out 
in the initial phase of this report development. 

59. Plan Selection. 

The task of providing hurricane protection for the outfall canals 
present some unique problans. On the one hand, the highly urbanized 
area to be protected is low-lying and must depend on the pumping 
stations for storm drainage for all rainfall events~ On the other hand, 
hurricane protection demands full closure of the lakefront side of the 
canal during the standard project hurricane event. In the process of 
plan formulation, practically all conceivable alternatives were 
considered. Fronting protection which is designed to accommodate 
interior drainage, fully meets the mandate of the Project 
Authorization. with the line of hurricane protection established at or 
near the lakefront, the levees on the protected side of the structure 
are considered to be interior drainage features. Any existing 
limitations which the interior drainage system currently has will not be 
affected with construction of the proposed fronting protection. The 
limitations referred to ,here concern the capability of the Pumping 
Station No. 7 to pump against high lake stages, i.e. reduced pump 
efficiency, and inadequate freeboard of the existing lateral levees. 
Sewerage and water Board of New Orleans has indicated to the New Orleans 
District that,' one of their long range goals is to achieve a pumping 
capacity, capable of evacuating a 5 inch - 5 hour rainfall. This 
approximates a 3 year rainfall event for the New Orleans area. Also, 
this pumping objective is for a normal lake stage and not for a SPH 
event which 'has a recurrence interval of about once in 300 years. The 
management of storm drainage is entirely SWBNO's responsibility. 
Consequently the focus of plan formulation process was centered around 
alternatives which appear cost-effective from a hurricane protection 
standpoint while offering optimum physical conditions for an efficient 
operation of the existing pumping station during hurricane event. 
Development of such an alternative became more desirable when SWBNO 
expressed its strong opposition to any plan which calls for establishing 
a pre-agreed set of conditions for gate closure. 
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Based on the given set of constraints and associated costs, all 
alternatives involving channel or pumping station improvements become 
relatively less feasible. The project plan detailed in Section 33 best 
meets the objectives of flood protection for the Orleans Avenue OUtfall 
canal. 

60. Need for Further Investigations. 

The concept of the butterfly control valve-type gated structure, as 
recommended in the project plan, was model-tested at the Waterways 
Experiment Station at Vicksburg, Mississippi. A 1:20 scale physical 
model of the London Avenue Outfall Canal was built and channel geometry 
modified to achieve acceptable hydraulic performance. It was observed 
that a uniform approach flow was necessary for the flow-induced opening 
and closing of the gates. The designed gates performed satisfactorily 
under the anticipated flow conditions for the specific London Avenue 
canal site geometry. Although the hydraulic conditions of the Orleans 
Avenue Outfall Canal are similar to the modeled London Avenue Canal, 
further model studies will be necessary to validate the torque forces 
required for the detailed design in sizing various components of the 
structure, as well as to ascertain the reliability of the flow-induced 
opening and closing operations under a wide range of hydraulic 
conditions. 

ESTIMATE OF COST 

61. General. Based on October 1988 price levels, the estimate first 
cost for constructing the Orleans OUtfall Canal Butterfly Valve Control 
structure plan is $9,110,000 of this cost $7,180,000 is for levees and 
floodwalls feature $862,000 'for Engineering and Design and $804,000 for 
Supervision and Administration. These cost include such cost for 
inhouse work to prepare this report and prior reports. Table 11 
presents the itemized first cost for the butterfly control valve plan. 
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Cost 
Acct No. Item 

11 A 

B 

C 

TABLE 10 
EST !MATE OF FIRST COST 

(OCT 88 PRICE LEVELS) 
ORLEANS A VENUE OUTFALL CANAL 

BUTTERFLY CONTROL VALVE STRUCTURE 

Description Qlantity Unit Unit Price 

***CONTROL STRUCTURE*** 
Embankment-semicompacted 3,000.0 CY 13.00 
Structural EXcavation 14,000.0 CY 9.00 
Structural Backfill 500.0 CY 13.00 
Shell Fill, 6" 'nlick 103.0 CY 18.00 
PMA-22 Steel Sheet Piling 1,920.0 SF 10.00 

(128' X 15') 
14" X 14" Concrete Piling 22,000.0 LF 20.00 

(444' X 50') 
Concrete Stab. Slab, 4" 69.0 CY 100.00 
Reinf. Concrete Base Slab 722~ 0 CY 200.00 

Wall 500.0 CY 350. 00 
Machinery House 275.0 CY 400. 00 

Needle Girder and SUpport LS LS 20,000.00 
Concrete Needles LS LS 60,000.00 

SUBTOTAL-CONTROL STRUCTURE 

*STEEL BUTTERFLY GATES(4)* 
Structural Steel 176,000.0 LB 1.50 
Electrical LS LS 200,000.00 
Mechanical LS LS 250,000.00 

SUBTOTAL-BUTTERFLY GATES 

***CONCRETE APRONS*** 
Shell Fill, 6" '!hick 120.0 CY 18.00 
12" Dia., Untreated Timber 5,500.0 LF 9.00 

Piles, 220 X 25' 
PMA-22 Steel Sheet Piling 3,072.0 SF 10.00 

256' X 12' 
Concrete Stab. Slab, 4" 80.0 CY 100.00 
Reinf. Concrete, Base Slab 600.0 CY 200.00 

Walls 228.0 CY 350.00 

SUBTOTAL-CONCRETE APRONS 
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Amount 

$ 39,000 
126, 000 

6,500 
1,854 

19,200 

444,000 

6,900 
144,400 
175,000 
110,000 
20,000 
60,000 

. 
$1,152,854 

$264,000 
200,000 
250,000 

$714,000 

$ 2,160 
49,500 

30,720 

8,000 
120,000 
79,800 

$290,180 



Cost 
Acct No. Item 

D 

11 E 

F 

G 

H 

TABLE 10 (Cont'd) 
ESTIMATE OF FIRST COST 

(OCT 88 PRICE LEVELS) 
ORLEANS AVENUE OUTFALL CANAL 

BlJrTERFLY CONTROL VALVE STROCTURE 

Description Q.1antity Unit 

***APPROACH GUIDEWALLS*** 
PZ-35 Steel Sheet Piling 8,000.0 SF 

200' X 40' 
Concrete Cap, 2' X 6' 90.0 CY 

SUBTOTAL-APPROACH GUIDEWALL 

Unit Price 

16.50 

350.00 

Subtotal-A+B+C+D 

***EROSION PROTECTION*** 
Shell, 6" 'lbick 50.0 CY 18.00 
Riprap, 12" 150.0 TON 20.00 

SUBTOTAL-EROSION PROTECTION 

*****COFFERDAM**** 
Pz-27 Steel Sheet Piling 30,090.0 SF 12.50 

51' X 590' 
14" Steel H-Piling 9,600.0 LH 24.00 

(HP14X73) 60 X 160' 
18" Waler,· W18X76 590.0 LF 35.00 
Removal of Cofferdam LS LS 100,000.00 
Dewatering LS LS 300,000.00 
Pile Test 2 EA 20,000.00 

SUBTOTAL-COFFERDAM 

***CHANNEL CLOSURE*** 
Shell Fill, 180' X 54 9,720.0 CY 18.00 
PZ-35 Steel Sheet Piling 6,940.0 SF 16.50 

207' X 33.5' 
Concrete Cap, 2'X9X207 ' 138.0 CY 350.00 
Riprap (Lakeside only) 460.0 TON 20.00 

SUBTOTAL-CHANNEL CLOSURE 

****CHANNEL EXCAVATION**** 30,000.0 CY 9.00 
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Amount 

$132,000 

31,500 

$163,500 

$2,320,534 

$ 900 
3,000 

$ 3,900 

$ 376, 125 

230,400 

20,650 
100,000 
300,000 

40,000 

$1,076,175 

$ 174,960 
114,510 

48,300 
9,200 

$346,970 

$ 270,000 



Cost 
Acct No. Item 
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11 J 

K 

11 

30 

31 

30 L 

TABLE 10 (Cont' d) 
ESTIMATE OF FIRST COST 

(OCT 88 PRICE LEVELS) 
ORLEANS AVENUE OUTFALL CANAL 

BUTTERFLY CONTROL VALVE STROC'l'URE 

Description Quantity Unit 

***LEVEE AND FLOODWALL*** 
PSA-23 Steel Sheet Piling 480.0 SF 
PZ-35 Steel Sheet Pil ing 2,670. a SF 
PZ-27 Steel Sheet PH ing 69,600. a SF 
Semi-compacted Fill 3,200. a CY 
Fully-compacted Fill 600.0 CY 
Sand Fill 800.0 CY 
Concrete Cap 2,300.0 CY 
Clearing and Grubbing 8.0 AC 
Fertilizing and Seeding 8.0 AC 

SUBTOTAL-LEVEE & FLOODWALL 

Unit Price 

16. 00 
16.50 
12.50 
13. 00 
16. 00 
16. 00 

300. 00 
200. 00 
500. 00 

SUbtotal-E+F-+G+H+I 

*ENVIRONMENTAL PROTECTION* LS LS 5, 000. 00 

****MOB & DEMOB**** LS LS 50, 000. 00 

SUBTOTAL CONSTRUCTION COST 

CONTINGENC IES (25%+) 

TOTAL CONSTROCTION COST (R) 

E & D (12%+) 
SUBTOTAL 

S & A (10%+) 
SUBTOTAL 

WES MODEL STUDY LS LS 265, 000. 00 

************************** 
TOTAL 
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Amount 

7,680 
44, 055 

870, 000 
41,600 

9,600 
12,800 

690, 000 
1,600 
4, 000 

$1,681,335 

$3,369,380 

$ . 5, 000 

50,000 

$5,744,914 

1,436,229 

7,182,000 

859,000 
8,041, 000 

804, 000 
8,845,000 

265, 000 

*********** 
$9,110, 000 



62. Comparison of Estimates. The current estimate of $9,110,000 for 
the high level plan Orleans Avenue OUtfall Canal represents a decrease 
of $5,693,000 when compared to the current PB-3 estimate. Table 12 
shows a comparison by cost account of the incremential cost required to 
construct the project plan recommended herein. The largest part of the 
decrease in cost is in the estimated cost for levees and floodwalls. 
This reduction in cost is primarily due to a refinement of the designs 
from a survey scope to a GDM scope. The PB-3 plan was based on fronting 
protection using a more conventional gate design and higher 
contingencies. The estimated cost for engineering and design contained 
in this GDM is based on estimates of cost needed to complete designs for 
the butterfly valve plan. It includes sunk cost~ cost for model test~ 
DDM cost~ and P&S preparation costs. The estimate for supervision and 
administration cost is based on a percentage of the estimated 
construction cost. The percentage used is reflective of an average of 
actual S&A cost percentages experienced by the New Orleans District. 

Feature 

11 Levees & Floodwalls 

30 Engineering & Design 

TABLE 11 

COMPARISON OF ESTIMATES 
(Incremental Costs) 

PB-3 
(eff •. Oct 88) 

($ ) 

12,146,000 

1,457,000 

GDM 

($ ) 

7,182,000 

1, 124,000 

31 Supervision & Administration 1,200,000 804,000 

TOTAL PROJECT COST $14,803,000 $9,110,000 
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Difference 
GDM & PB-3 

($ ) 

-4,964,000 

-333,000 

-396,000 

-$5,693,000 



SCHEDULE FOR DESIGN AND CONSTRUCTION 

63. Schedule for Design and Construction. The recommended project plan 
contained herein has been developed and is presented as a basis for 
determining the Federal share to the contributed towards construction of 
the Parallel Protection Plan. Therefore, no schedule of design and 
construction for the butterfly valve plan will be presented. Instead, 
the Federal funding to be contributed for the construction of parallel 
protection is based on the current design and construction schedule that 
the Orleans Levee Board has developed. The current schedule for 
non-Federal funding is shown in Table 13. 

FEDERAL AND NON-FEDERAL COST BREAKDOWN 

64. Federal and Non-Federal Cost Breakdown. The breakdown of Federal 
and non-Federal costs needed to construct the butterfly valve plan 
described in the GDM is shown in Table 12 below: 

TABLE 12 

FEDERAL AND NON-FEDERAL COST BREAKDOWN 
OCT 88 PRICE LEVELS 

Item 

Fronting Protection 
& Levees 

Federal 2.! 
($ ) 

6,380,000 

Non-Federal 
($ ) 

2,730,000 

Total 
($ ) 

9,110,000 

~ Federal share to be contributed towards cost of Parallel Protection 
Plan. 
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65. Funds Required by Fiscal Ye~r. To maintain the Orleans Levee Board 
schedule for design and construction of the Parallel Protection Plan, 
the Federal share of the funding as described in paragraph 58 has been 
prorated as a percentage of the total schedule parallel protection cost 
that is to be expended during the FY. Table 13 gives the estimated 
schedule of expenditures that aLB has programmed to construct the 
Parallel Protection Plan. The prorated Federal funds required to 
support the aLB program are also tabulated by FY in Table 13. 

TABLE 13 

FEDERAL & NON-FEDERAL FUNDS REQUIRED.BY FISCAL YEAR 

Sunk Cost Prior to FY 88 
Funds Required FY 88 
Funds Required FY 89 
Funds Required FY 90 

TOTAL 

Non-Federal 

$ 933,715 
3,796,863 

12,507,540 
8,643,034 

$25,881,152 2.1 

Y Does not in'clude cost for Real Estate Acquisition. 
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Federal 

$ 60,000 
210,000 

·3,500,000 
2,610,000 

$6,380,000 



OPERATION AND MAINTENANCE 

66. General. The Orleans Avenue OUtfall Canal butterfly control valve 
plan would be operated at the expense of the local interests. The 
estimate of the annual operation and maintenance costs for the control 
structure and appurtenant levees and floodwalls which are detailed in 
the GDM are as follows: 

Maintenance & replacement of machinery 
Three-time major replacement 

of gates @ Year 50 

TOTAL ANNUALIZED COST 

ECONOMICS 

67. Economic Justification. 

$ 4,800 
5,400 

$.10,200 

The current economic analysis for the entire Lake Pontchartrain, 
Louisiana and Vicinity Hurricane Protection project is contained in th~ 
Reevaluation Study entitled "Lake Pontchartrain, Louisiana and.Vicinity 
Hurricane Protection Proj ect ," dated December 1983. Based on 
October 1981 price levels, and the. project interest rate of 3 1/8 
percent, the benefit-cost ratio for the project as a whole was 4.2-to 
1. The project is currently under construction and a remaining 
benefit-remaining cost ratio at the project interest rate is 9.9 to 1 
and at the current Federal discount rate is 5.0 to 1. The Reevaluation 
Study also broke out separable project areas (SPA) for incremental 
justification. The Orleans OUtfall Canal reach is a part of the 
New Orleans~Jefferson SPA. Th~ computed benefit-cost ratio for the 
New Orleans-Jefferson area was 5.0 to 1 in the 1984 Reevaluation Study. 
Updating this SPA for price levels and interest rates produces a 
remaining benefit to remaining cost ratio of·6.0 to 1 at the project 
interest rate and 1.6 to 1 at the current Federal interest rate. 

68. Recommendations. It is recommended that the project plan detailed 
herein (butterfly valve plan) be approved as .the recommended Federal 
plan. It has been shown to be the most economical plan which fully 
satisfies the mandate of the project authorization. When compared to 
the parallel protection plan, it is approximately 5 times less costly. 
Also, the butterfly valve plan fully accommodates existing and future 
interior drainage requirements for the City of New Orleans. Because the 
Orleans Levee Board is actively preparing designs and plans to construct 
parallel protection and has also budgeted funds for said purpose, the 
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need for the fronting protection butterfly valve plan will be 
eliminated. It is therefore recommended that the butterfly valve plan 
be used to establish the limits on Federal cost sharing to be applied to 
the cost of parallel protection. 
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DESIGN MEMORANDUM NO. 19 - GENERAL DESIGN 
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ELEV A TION AND SECTION 

U. S. ARMY ENCiINEER DISTRICT. NEW ORLEANS =- 0 .. ENGINEERS 
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SECTION ® 

PUMPING 5TA TlON SIO£ 

18'- r;," 

LAKE SIO£ 

SECTION 0 

" \9 ..... 
1'1) 

- -

::: 
<::l 
-' 

1'1) 

- c--

::: 

:: <::l 
" 

\9 1'1) 

I 

'.s - f--
..... :: 

\9 

" ~ 

- -

" 1'1) 

" ~ 
- --

::: V 1'1) 

}'z "PlATE 

..... ' 
~ 

/' 
. ./ Yz"PLATE 

SECTION 0 

5CAlE: f/z 1/= I~O" 

12" 0 I' 2' $' 4' 5' 
IlliI I I I I I 

LAKE PONTCHARTRAIN. LA. AND VICINITY 

HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 - GENERAL PLAN 

ORLEANS AVE. OUTFALL CANAL 

BUTTERFLY VALVE 

U. S. ARMY ENGINEER DISTRICT. NEW ORLEANS 
CO_ 01" ENCIINEERS 

... LK NO. H-2- 302 

PLATE I' 



Arm Posiholl- (' 
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.... 
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Mar. Push ForC4 : 98, ()tJO :II 
MoA'. Pull Force : 7J, (JOO # 

Min. Tor?ue 01 ends 01 Trdt'el = -IllO()() 11-I6s. 
Molt. TOr?ve 01 fOle 'l'.t open: 51J, 000 n IDs. 

7r 1I0iohim 

eUK rlEW' 
J'CAl~: r·/~'" 

SECTION ELEVATION 
~·CM£;I·'Wr·," 

Top CJI Cole 

Lel/;II! tJI Pin 
£ I19o;emenl 

CYLINDERS 
SlroKI! Lellplh :43" 
I';ou : 5" Rod SiJI! : 2 f.2' 
Md%. Pressvre . 5, otJo psi. 

lIydrdV/li: Operdlor 

TrVI1itJl) A{()(Jllled 
Cylimlers 

Mdc!Jlnerr .r/loWI1 wlC,le 
In lIIe C/oJ'ed Poslhim 
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/6 ¥z" 
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. ' ~ . 
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Time: .J Mlilllte,. 
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IIYORAUL/C SCIIEMATIC 

DA 

LAKE PONTCHARTRAIN. LA. AND VICINITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 - GENERAL DESIGN 

ORLEANS AVE. OUTFALL CANAL 

MACHINERY LAYOUT 

U. S. ARMY ENGINEER DISTRICT. NEW ORLEANS 
CORPS OF ENGINEERS 
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PLATE 12 



~ .. 
:!" 

> 

i 

(f) 
[Tl 
[Tl 

r 
[Tl 
Gl 
[Tl 
Z 
o 
'"U 
r . 
:t
-j 
[Tl 

111 

11\ 0 > » rn 
:1I;GC; §1~ 

!= 

~::OlTJr;:: 
JI1 »::0 ITlIT! ~ 
Z r l>;::" 

nGl Z Z 0 '" 
0- r"" en AI -0 
;:liZ 1TJ:=t :t-:x:Q 
ell::! r- l>~G)~ 
0:11 < j$j c::x:~ 
"'0 -om . ;::r'" 
!Z1jji::O oz~i 

~ GI-I 0» c <:>"'z .. i:1l --1 r -i _r. 
III ..,_ -, _ ""T1 CD "'0 ~ 

1 
I 
I 
1 

I 
1 

I eli 
i .~; ~ 
1 .' ;It 
1 ' ll,; 
I ..... 
I 
I 
1 

I 
1 
1 

I 
i 
I 

~i 
I 
1 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

or --Lt 
~~i 1 

I I 

90+92.25 EAST B/l I M'·1 

ROBERT E. lEE BLVD. 

, I 
I I 

: IV I 
I I I 
I ~ I 
I ... I 

: ! I 
1 . ... I 
I g I 
lE ' 
I I 
I . ::11 I 

I lil I 
I J;; I 
I ::II I 

I '.1' ~ I c' , 
I '. \ 

~ .' \ 
\ , 
\ \ 

\ ' 
\N ~ 
\ .; •.... ~;I.. I 
\ ' .,. 1 \ . I 

\ I 

STA. IOO+89.27 WEST SIL 

\ 1 

STA.I02+78.62 EAST B/l t ®i' I 
I . • " I 

I I 

/ I i 
STA.I04+94.47 WEST BlL / ,..;X \ 

STA.IO!H35.32 ~ . ~ \ 
EAST Bll \ \ 

\ \ 
\ , 

STA. l06+98.83 h., ,~ '" STA107HO.80 
EAST ilL " \ WEST BIL 

" \ , \ 

$T4.10'+48.12 E~T BIl. '\ \ 

\ ~ STA.IIOH56.49 
\ \ WElT B/l \ \ 

STAr;''tM + ttl . 3~ EA,T .J/L ; "~~" \ €I 
I 'c' ,I'" ?STA.1I2+40.08 

'
I . I WEST B/l 

, I 
I I 
I I 

STA. 114+03.$2 EAST B/l » )STA.1I4t26.66 
/ / WEST BlL 

/ // 

STA. 115+ea . I~£AlST B~ ..... !!!. / 'P • / 
~ .' /// 

/ / 

/ // 
/ /tI> 

/ ,-@o 8TA. 119 +74. 28 WEST BlL // // i 
/ / 

// 1:1 // 

STA.121 +66.04 P // 
EAST Bll- / l' STA.122+86.68 WEST B/l 

" I 
" I 

I IT N ,_ @C I 

STA.123+98,2 .. .)~ I I !ij .~ 
EAST B/L:~ b STA.124+87.00 WEST Bll 

I 

STA.125+69.50~ 
EAST BIL \ 

\ 
\ 
\ 
\ 
\ 

STA.128+77.00~i 
EAS'T B/l 

lAKESHORE DRIVE 

z ... n 1TJe;') l> I r · 
!)i:iO rcu~~ 
::t: Z-i~rlT! c 

~~ i~~~; II I 

o 
-i 
-< 

~ 
::0 

" 

;:: 
:t
Al 
(') 

o 
Z 

(i) 

~ 
~' 
~ 

'" o 
~ 
e! 

Ul:x: 
(')~ 
:x: < 
oz 
0'" 
r", 

0-

'" !I: 

i 
~ 
< 

HARRISON AVE. 

~ I 1 LINE; ,STA.65+90.0-2-



BASELINE STATIONING 
0+00 5+00 10+00 
I I I 
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-10 

-20 

", -30 r 
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~ ... 
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Z -40 .., 
", 
", 

;i 
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i;) -50 
ir:: 
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-60 SOUND 

-70 

-80 

-90 

-100 

EAST SIDE-ORLEANS AVENUE OUTFALL CANAL 

15+00 20+00 
I I 

25+00 
I 

30-00 
I 

GEOLOGIC ENVIRONMENT LEGEND 

EPOCH ENVIRONMENT 
MARSH : HIGHLY ORGANIC CLAY a SILT DEPOSITS. 

A. HOLOCENE ~~RINE : THINLY STRATIFIED LAKE DEPOSITS. 

~~ : COARSE GRAIN SHORE DEPOSITS. 

BAY- SOUND : MARINE DEPOSITS BOTTOMING BAYS a SOUNDS 

B. !PL~EI~STOC~~EJiN~E--------- : ANCIENT FORMER MISSISSIPPI RIVER DELTAIC a 
NEAR SHORE DEPOSITS. OLDEST DEPOSITS 
ENCOUNTERED. 

BORINGS I THRU 23 DRILLED a CLASSIFIED BY EUSTIS ENGINEERING. 

BORINGS 2-OUE a 4-OUE DRILLED a CLASSIFIED BY U.S. ARMY 
CORPS OF ENGINEERS. 

(A) BOR. 3-SIEVE ANALYSIS INDICATED SM AT DEPTHS OF 
16.d-l8.d, 2B.5'-30.d, AND 48.5'-50.0'. TIE SP 
SYMBOL WAS CHANGED TO ACCOMMODATE THE DATA. 

(Bl BOR. 19-5IEVE ANALYSIS INDICATED SM jg" DEPTHS OF 
27.5'- 29.0' AND 38.5'-40.0'. THE SP SYMBOL WAS 
CHANGED FOR THOSE INTERVALS. 

BORING 7-OUG DRILLED BY EUSTIS ENGINEERING 80 CLASSIFIED 
BY U.S. ARMY CORPS OF ENGINEERS. 

SEE FIG. I APPENDIX I!. FOR 
LOCI!. TION OF EUSTIS ENGINEERING BORINGS 

35-00 
I 

HARRISON AVE. 

40+00 
I 

45+00 50-00 55+00 
I I I 

SOIL LEGEND * 
CH : FAT CLAY 

CL : LEAN CLAY 

ML: SILT 

SC : CLAYEY SAND 

SM : SILTY SAND 

SP : SAND,POORLY GRADED 

WD: WOOD 

PT; PEAT 

NO SAMPLE 

* EUSTIS ENGINEERING SOIL SYMBOLS WERE MODIFIED TO 
ACCOMMODAn;: THE PREDOMINANT SOIL TYPE AND THE 

APPROPRIATE UNIFIED SOIL CLASSIFICATION SYMBOL. 

HORIZONllIIL SCALE; I"" 250' 
2~ 125' d 25d 500' 750' 1000' 

.! ... !C==i! ...... .t!======~! ...... .t!====~1 
VERTICAL SCALE; I"old 

60-00 
I 

C(MATCH 

65+00 
I 

LINE oj 
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LAKE POIiITCHARTRAIN, LA. AND VICINITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 

SOIL AND GEOLOGIC PROFILE 

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

JUNE 1988 FILE NO. H-Z-30Z90 

PLATE 13 
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- 60 

- 70 

- 80 

- 90 

-100 

BASELINE STATIONS 

60 +00 
1 

6!! + 00 
1 

(MATCH LINE C') 

70+00 
1 

7!! + 00 
1 

BOR1NG PENETRATION 

80 + 00 
1 

SOIL LEGEND * 

~ CH FAT CLAY 

~ CL LEAN CLAY 

IT] ML: SILT 

~ SC : CLAYEY SAND 

tm SM : SILTY SAND 

0 SP: SAND I POORLY GRADED 

• WD: WOOD 

~ PT PEAT 

~ ;- I SHELLS 

0 NO SAMPLE 

85 + 00 
1 

* EUSTIS COMBINED SOIL SYMBOLS WERE MOOIFED TO 
ACCOMMODATE THE PREOOMINANT SOIL TYPE AND THE 
APPROPRIATE UNFlED SOIL CLASSIFICATION SYMBOL • 

EAST SIDE - ORLEANS AVENUE OUTFALL CANAL 

90 + 00 
1 

NORTH 

9!! + 00 
1 

GEOLOGIC ENVIRONMENT LEGEND: 

ENVIRONMENT 

100 + 00 
1 

BORING 

105 + 00 
1 

B'B' ) 

MARSH: HIGHLY ORGANIC CLAY a SILT DEPOSITS. 

A. HOLOCENE 
--- BEACH: COARSE GRAIN SHORE DEPOSITS. 

110 + 00 
1 

~~RINE : THINLY STRATIFIED LAKE DEPOSITS. 

BAY - SOUND : MARINE DEPOSITS BOTTOMING BAYS 8 SOUNlS. 

B . ePLb!E~ISilT[l;OCE~NttE~ --------: ANCIENT FORMER MISSISSIPPI RIVER DELTAIC 8 
NEAR SHORE DEPOSITS. OLDEST DEPOSITS 
ENCOUNTERED . 

BORINGS 25 THRU 51 DRILLED a CLASSIFIED BY EUSTIS ENGINEERING 

BORINGS 5-OUE, Z-OUG,I-OUG, I-OP, 8 5-ULO DRILLED a CLASSIFIED BY 
U.S. ARMY CORPS OF ENGINEERS. 

(AI. BDR. 31 - SIEVE ANALYSIS INDICATED SM AT DEPTH 48.5' - 50.0' . THE SP 
SYMBOL WAS CHANGED TO ACCOMMODATE THE DATA . 

IBI. BOR. 39 - SAME AS ABOVE . 

(C). BDR. 43 - SAME AS ABOVE . 

(0). BDR. 51 - SIEVE ANALYSIS INDICATED SM AT DEPTH 25.0 - 26.5 . THE SP 
SYMBOL WAS CHANGED TO ACCOMIIODATE THE DATA 

BORINGS 7-0UG, 6-0UG, 8 5-0UG DRILLED BY EUSTIS ENGINEERING 8 
CLASSIFIED BY U.S. ARMY CORPS OF ENGINEERS. 

SEE FIG. I APPENDIX A FOR 

LOCATION OF EUSTIS ENGINEERING BORINGS. 

II!! + 00 
1 

120 + 00 
1 

12!! + 00 
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HORIZ. SCALE : I" = 250' 

250' 125' 0' 250' 500' 750' 
! !! ! ! , 

VERT. SCALE I" = 10' 

1000' 
1 

130 + 00 
1 

(NORTH END CF 
EAST SIDE ) 20 
51 (D) 
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...J 
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WEST SIDE - ORLEANS AVENUE OUTFALL CANAL 

BASELINE STATIONING 

0+00 
I 

5+00 
I 

(SOUTH END OF 
WEST SIDE ) 

10+00 
I 

15+ 00 
I 

20+00 
I 

NORTH -

25+00 
I 

GEOLOGIC ENVIRONMENT LEGEND: 

ENVIRONMENT 

MARSH : HIGHLY ORGANIC CLAY 8 SILT DEPOSITS. 

~~RINE : THINLY STRATIFIED LAKE DEPOSITS. 
A HOLOCENE 

BEACH. COARSE GRAIN SHORE DEPOSIT 

BAY - SOUND MARINE DEPOSIT BOTTOMING BAYS 8 SOUNDS. 

B . PLEISTOCENE ANCIENT FORMER MISSISSIPPI RIVER DELTAIC 8 
NEAR SHORE DEPOSITS. OLDEST DEPOSITS ENCOUNTERED 

BORINGS 2 THRU 26 DRILLED 8 CLASSIFIED BY EUSTIS ENGINEERING 

BORINGS I - OUW 8 :3 - OUW DRILLED 8 CLASSIFIED BY 
U.S. ARMY CORPS OF ENGINEERS. 

BORING 8 - OUG DRILLED BY EUSTIS ENGINEERING 8 
CLASSIFIED BY U. S. ARMY CORPS OF ENGINEERS. 

SEE fIG. I APPENDIX A FOR 

LOCA TION Of EUSTIS ENGINEERING BORtIGS_ 

HORIZ. SCALE I" = 250' 

2!50' 12!5' 0' 250' 500' 75(/" 
! I! ! , , 

VERT. SCALE I" = 10' 

1000' 
I 

30+00 
I 

35+00 
I 

HARRISON AVE. 

40+00 
I 

SOIL 

~ 
~ 
D 
~ 
tEl 
~ 
~ 

m 
&I 
D 

45+00 
I 

50+00 
I 

CH: FAT CLAY 

CL : LEAN CLAY 

ML: SILT 

SC : CLAYEY SAND 

SM: SILTY SAND 

SP : SAND , POORLY GRADED 

WD: WOOD 

PT PEAT 

I SHELLS 

NO SAMPLE 

55+00 
I 

FILL 

60+00 
I 

* EUSTIS ENGINEERING SOIL SYMBOlS WERE MOOIFIED TO ACCOMMODATE 
THE PREDOMINANT SOIL TYPE AND THE APPROPRIATE UNIFIED 
SOIL CLASSIFICATION SYMBOL 

65+00 
I 

AI (MATCH LINE B) 
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1'1 -30 r-
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5 z -40 
Z 
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1'1 

'" ... 
I -50 

;Z 
~ 
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-60 

-70 
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BASELINE STATIONING 

60 + 00 
I 

65 + 00 
I 

B (MATCH LINE A') 

70 +00 
I 

75 + 00 
I 

80+00 
I 

85+00 
I 

NORTH .. 

GEOLOGIC ENVIRONMENT LEGEND 

ENVIRONMENT 

~ HIGHLY ORGANIC CLAY a SILT DEPOSITS. 

~LACUSTRNE : THINLY STRATIFIED LAKE DEPOSITS. 
A. HOLOCENE 

BEACH: COARSE GRAIN SHORE DEPOSITS. 

BAY - SOUND : MARINE DEPOSITS BOTTOMING BAYS a SOUNDS. 

B . PLEISTOCENE : ANCIENT FORMER MSSISSIPPI RIVER DELTAIC 8 
NEAR SHORE DEPOSITS. OLDEST DEPOSITS 
ENCOUNTERED . 

BORINGS 26 THRU 52 DRK-LED a CLASSIFIED BY EUSTIS ENGINEERING . 

BORINGS 3 - OUG_.! 6 - OUW , AND I -UOP DRILLED a CLASSIFIED BY 
U.S. ARMY CORp:; Of' ENGINEERS. 

SEE fiG. I APPENDIX A fOR 

LOCATION Of EUSTIS ENGtIEERtIG BOlltIGS. 

WEST SIDE - ORLEANS AVENUE OUTFALL CANAL 

90+00 
I 

95 + 00 
I 

ROBERT E. LEE BLVD. 

100 + 00 
I 

MATCH 

105 + 00 
I 

SOIL LEGEND * 
fZl CH : FAT CLAY 

~ CL: LEAN CLAY 

IT] ML: SILT 

~ SC : CLAYEY SAND 

~ SM : SILTY SAND 

~ SP : SAND , POORLY 

• WD: WOOD 

~ PT : PEAT 

0 NQ SAMPLE 

GRADED 

110 +00 
I 

CC 

115 + 00 
I 

120 + 00 
I 

* EUSTIS COMBINED SOL SYMBOLS WERE MODIFED TO ACCOMMOOATE 
THE PREDOMINANT SOL TYPE AND THE APPROPRIATE UNIFIED SOIL 
CLASSIFICATION SYMBOL. 

250' 125' 0' , , , 

HORIZ. SCALE : 100 = 250' 

250' 500' 750' , , , 

VERT. SCALE : 100 = 10' 

1,;)00' 
I 

125 + 00 
I 

130+ 00 
I 

(NORTH END Of' 
WEST SIDE) 
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ORLEANS AVENUE OUTFALL CANAL -CENTERLINE CANAL 

BASELINE STATIONS - CENTERLINE OF CANAL 

101+00 
I 

AA 

101+50 
I 

102+00 - I 102+50 
I 

I WATER SURFACE - ORLEANS AVENUE OUTFALL CANAL 

2-0G 

SOIL LEGEND 

~ CH: FAT CLAY 

~ CL: LEAN CLAY 

[]ML:SILT 

~ SC: CLAYEY SAND 

1!13 SM: SILTY SAND 

~ SP; SAND, POORLY GRADED 

o NO SAMPLE 

2-0G,4-0UG,AND I-OG DRILLED, SAMPLED AND CLASSIFIED BY U.S. ARMY 
CORPS. OF ENGINEERS. 

103+00 
I 

NORTH 
p 

103+50 
I 

104+00 
I 

104+50 
I 

105+00 
I 

A' A' 

I 
MATCH BB-B'B' 

4.JUG 

v 
MATCH CC-C'C' 

I 
I-OG 

HORIZONTAL SCALE: I"' 20' 
20' 10' O' 2'" 40' 60' , " ~ , , 

VERTICAL SCALE: I" -10' 

GEOLOGIC ENVIRONMENT LEGEND 

ENVIRONMENT 

A. HOLOCENE ~ LACUSTRINE: THINLY STRATIFIED FINE GRAIN LAKE DEPOSITS 
~ BEACH; COARSE GRAIN SHORE DEPOSITS 

BAY-SOUND: MARINE DEPO~!TS BOTTOMING BAYS a SOUNDS 

B. PLEISTOCENE 

~
: ANCIENT FORMER MISS. RIVER DELTAIC a NEAR SHORE DEPOSITS 
OLDEST DEPOSITS ENCOUNTERED 

a. FIRST HORIZON: MAYBE EQUIVALENT 70 DEWE'o'VILLE OR 
PRAIRIE TERRACE DEPOSITS 

b. SECOND HORIZON: ER')IlED a OXIDIZED ;1URFACE UNDEIILYING 
FIRST HORIZON BY lIO-IOO FT. AGE IS CONJECTURAL AT 
THIS TIME. 
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8 8 (MATCH B-B" 

100' WEST 

I 

SOIL LEGEND" 

D NO SAMPLE 

~ CH: FAT CLAY 

E2] CL: LEAN CLAY 

[]] ML: SILT 

~ SC: CLAYEY SAND 

ItI3 SM: SILTY SAND 

~ SP:SAND,POORLY GRADED 

~ WD:WOOD 

.. EUSTIS ENGINEERING COMBINED 
SOIL SYMBOLS WERE MODiFIED 
TO ACCOMMODATE THE PRE
DOMINANT SOIL TYPE AND 
THE APPROPRIATE UNIFIED 
SOIL CLASSIFICATION SYMBOL. 

ORLEANS AVENUE OUTFALL CANAL 
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(APPROXIMATE STA. 103 + 30) 

EAST -i CANAL 

50' EAST 
I 

CANAL 

B' B' (MATCH 0-0', 

100' EAST 
I 

FIRST PLEISTOCENE 
HORIZON 

BORINGS 41 a 42 DRILLED a SAMPLED 
BY EUSTIS ENGINEERING. 

BORING 4-0UG DRILLED a SAMPLED BY 
CORPS OF ENGINEERS PERSONNEL. 

SEE FIG. I APPENDIX A FOA 

LOCATION OF EUSTIS DKlINEEIIING BOAINGS. 

SECOND PLEISTOCENE 
HORIZON 
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GEOLOGIC ENVIRONMENT LEGEND 

ENVIRONM§NT 

A. HOLOCENE ~LACUSTRINE:THINLY STRATIFIED FINE GRAIN LAKE DEPOSITS 
BEACH: COARSE GRAIN SHORE DEPOSITS 
BAY-SOUND: MARINE DEPOSITS BOTTOMING BAYS a SOUNDS 
MARSH: FINE GRAIN ORGANIC DEPOSITS 

B. PLEISTOCENE ~: ANCIENT FORMER MISS. RIVER DELTAIC a NEAR SHORE DEPOSITS 
OLDEST DEPOSITS ENCOUNTERED 

Go FIRST HORIZON: MAYBE EQUIVALENT TO DEWEYVILLE OR 
PRAIRIE TERRACE DEPOSITS 

b. SECOND HORIZON: ERODED a OXIDllm SURFACE UNDERLYING 
FIRST HORIZON BY 50-100 FT. AGE IS CON~ECTURAL AT 
THIS TIME. 

HORIZONTAL SCALE: 1".20' 

2.~ .. t'P='~1 ...... 2tf======4o'~, ... ~c==6d~, ...... ~cd====~'YO' 
VERTICAL SCALE: '·"0' 

LAKE PONTCHARTRA'N, LA. AND VICIN ITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 
ORLEANS AVEI'olJE OUTFALL CANAL 

SOIL AND GEOLOGIC PROFILE 

US. ARMY ENGINEER DISTRICT. NEW ORLEANS 
CORPS OF ENGINEERS 

JUNE 1_ FILE NO. H-2-30290 
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~ CtC FAT CLAY 

~ CV LEAN CLAY 

0] ML: SILT 

~ SC: CLAYEY SAND 

[l]] SM: SILTY SAND 

o SP: SAND, POORLY GRADED 

~ FILL: SOIb, ORGANICS, BR 
GRAVEL, ETC. 

* EUSTIS ENGINEERING C08INED 
SOIL SYMBa..5 WHERE MODIFIED 
TO ACCOMMODATE TO PREDOMINANT 
THE PREDOIoINANT SOIL TYPE AND 
THE APPROPRIATE UNFIED SOIL 
CLASSIFICATION SYMBOL 

ORLEANS OUTFALL CANAL 

50'WEST i CHANNEL 
50'EAST 

I I I 

EAST 
~ 

WATER LEVEL 

100' EAST I~O' EAST 

I I 

C'C' (MATCH 0-0') 

I 
BOR.43 

BORINGS 43 AND 44 DRILLED AND 
SAMPLED BY EUSTIS ENGINEERING. 

BORING I-OG .DRILLED AND SAMPLED 
BY U.S. ARMY CORPS OF ENGINEERS. 

SEE FIG. I APPENDIX A FOR 

LOCA TION OF EUSTIS ENGINEERING BORINGS. 
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EACH: COARSE GRAIN SHORE DEPOSIT. 
AY- SOUND: MARINE DEPOSITS BOTTOMING SAYS a SOUNDS 
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0' 200' 
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400' 600' SOO' 
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1000' 

LAKE PONTCHARTRAIN, LA. AND VICIN I TY 
HIGH LEvEL PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 
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SOIL AND GEOLOGIC PROFILE 
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• - (0) UNCONSOLIDRTED - UNDRRINED SHEAR TEST 
•. (R) CONSOLlDRTED . UNDRAINED SHEAR TEST 
D- (S) CONSOLIDATED - DRAINED SHEAR TEST 

BORINGS WERE TAKEN WITH A 5 INCH DIAMETER 
STEEL TUBE PISTON TYPE SAMPLER 

FOR SOIL BORING LEGEND SEE PLRTE R 
FOR LOClnlON OF BORINGS SEE PLATE 12A 

LAKE PONTCHARTRAIN. LA. AND VICIN ITY 
HIGH lEVEL PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 
ORLEANS AVENUE OUTFALL CANAL 

UNDISTURBED BORING NO.I-OUW 
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0- (UC) UNCONFINED COMPRESSION TEST 
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• - (R) CONSOLIDATED - UNDRAINED SHEAR TEST 
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BORINGS WERE TAKEN WITH A 5 INCH DIAMETER 
STEEL TUBE PISTON TYPE SAMPLER 

FOR SOIL BORING LEGEND SEE PLATE A 
FOR LOCATION OF BORINGS SEE PLATE 12A 

LAKE PQNTCHARTRAIN. LA. AND VICINITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
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FOR LOCATION OF BORINGS SEE FLATE 12 A 
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SHEAR STRENGTH DATA 

TYPE STRENGTH CLASS 
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Q O· 0."3 eH 
~ O· 0.045 eH 
Q o· 0.285 eH 
Q O· 0.3'1 eM 
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• - IQ) UNCONSOLIDATED - UNDRAINED SHEAR TEST 

• - (R) CONSOLIDATED - UNDRAINED SHEAR TEST 
a-lSI CONSOLIDATED - DRAINED SHEAR TEST 

BORINGS WERE TAKEN WITH A 5 INCH DIAMETER 

STEEL TUBE PISTON TYPE SRIIPLER 
FOR SOIL BORINO LEGEND SEE PlRTE A 

FOR lOCATI ON OF BOR I NO SEE PLRTE 12 A 

LAKE PONTCHARTRAIN. lA, AND VICINITY 
HIGH LEVEL PLAN 
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o - Iue) UNCONFINED COMPRESSION TEST 
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• - (Rl CONSOLIDATED - UNDRAINED SHEAR TEST 

C - (Sl CONSOLIDATED - DRRINEO SHEAR TEST 

BORINGS WERE TAKEN WITH A 5 INCH DIAMETER 

STEEL TUBE PISTON TYPE SAMPLER 

FOR SOIL BORING LEGEND SEE PLATE A 

FOR LOCATION OF BORING SEE PLATE 12A 

LAKE PONTCHARTRAIN. LA. AND VICINITY 
HIGH LEVEL PLAN. 
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ENVELOPE TYPE STRENGTH CLASS 
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o - (UC) UNCONFINED COMPRESSION TEST 

• - (Q) UNCONSOLIDATED - UNDRAINED SHEAR TEST 

• - (R) CONSOLIDATED - UNDRAINED SHEAR TEST 

o - (5) CONSOLIDATED - DRAINED SHEAR TEST 

BORINGS WERE TAKEN WITH A 5 INCH DIAMETER 

STEEL TUBE PISTON TYPE SAMPLER 

FOR SOIL BORING LEGEND SEE PLATE A 

FOR LOCATI ON OF BOR 1 NG SEE PLATE 12 A 

LAKE PONTCHARTRAIN. LA. AND VICINITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 
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UNDISTURBED BORING NO.5-0UG 
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o - (UC) UNCONFINED COMPRESSION TEST 

• - (0) UNCONSOLIDATED - UNDRAINED SHEAR TEST 

• - (R) CONSOLIDATEO - UNDRAINED SHEAR TEST 

C - (S) CONSOLIDATED .. DRAINED SHEAR TEST 

BoRINGS WERE TAKEN WITH A 5 INCH DIAMETER 

STEEL TUBE PISTON TYPE SAMPLER 

FOR SOIL BORING LEGEND SEE PLATE A 

FOR LOCATION OF BORIN!) SEE PLATE 12A 

LAKE PONTCHARTRAIN, LA AND VICINITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 

UNDISTURBED BORING NO.6-OUG 

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

JUNE 1988 FILE NO. H·2·50290 

PLATE ~3 
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NORMAL STRESS.T.S.F. 
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CONSOLIDRTION DRTR 

o - (UCI UNCONFINED COMPRESSION TEST 

• - (QI UNCONSOLIDATED .. UNDRAINED SHEAR TEST 

• - (RI CONSOLIDqTED - UNDRAINED SHEAR TEST 

CI - (SI CONSOLIDATED -- DRAINED SHEAR TEST 

BORINGS WERE TAKEN WITH A 5 INCH DIAMETER 

STEEL TUBE PISTON TYPE SAMPLER 

fOR SOIL BORING LEGE NO SEE PLATE A 

FOR LOCATION OF BORING SEE PLATE 12A 

LAKE PONTCHARTRAIN, LA. AND VICINITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 

UNDISTURBED BORING NO.1-0UG 

U.S. ARMY ENGINEER DISTRICT. NEW ORLEANS 
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PLATE 34 



10 

-20 

-30 

e: 
::: -40 

c: 
z 

:;:; -50 
w 
IL 

Z -
~ -60 
c 
I-
a: 
> 
w 
..J 
w -7C 

-60 

-90 

-100 

-I !C 

-12C 

-ISC 

-14C 
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NO. El. I!> C - TSF 

/. ""3.7 a 0 OS8S Ci-

Z. -0.8 0 0 0/54" CN 

3. -8.0 0 0 OJ~ CII' 

CONSOLIDRTION DRTR 

o - (UCI UNCONFINED COMPRESSION TEST 

• - (Q) UNCONSOLIDATED - UNDRAINED SHEAR TEST 

• - (R) CONSOLIDATED - UNDRAINED SHEAR TEST 

o - (SI CONSOLIDATED - DRAINED SHEAR TEST 

BORINGS HERE TAKEN WITH A 5 INCH DIAMETER 

STEEL TUBE PISTON TYPE SAMPLER 

FOR SOIL BORING LEGEND SEE PLATE A 

FOR lOCATION OF BORING SEE PLATE I2A 
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UNDISTURBED BORINGS INDICRTED BY THE lETTER 'U' 
TAKEN WITH 5 IN. I .0. X 4 FOOT PISTON TYPE 
SAMPLER. 

FOR BORING lOCRTIONS SEE PlRTE' 12,. 

BOR. 5-0UG 
STA 87+63 

C/l ERST lEVEE 

22 OCT 1985 

LAKE PONTCHARTRAIN I LA. AND VICINITY 
HIGH lEVEL PLAN 
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NOTES: 
GENERAL TYPE BORINGS OBTAINED WITH 1-7/8 IN. 
t.D. X 29 INCH SRMPlER. UNDISTURBED BOR I NGS 
INDICATED BY THE lETTER ·U· HUlEN WITH 5 IN. 
1.0. X 4 FOOT PISTON TYPE SAMPLER. 

FOR BORING lOCATIONS SEE PLATE 12A 
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GENERRL TYPE BORINGS OBTRINED WITH 1-7/8 IN. 
1.0. X 29 INCH SAMPLER. UNDISTURBED BORINGS 
INDICRTED BY THE LETTER 'U' TAKEN WITH 6 IN. 
1.0. X 4 FOOT PISTON TYPE SAMPLER. 

FOR BORING LOCATIONS SEE PLATE 12A 
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STA. 0+ 00 TO STA. 90+ 50 EAST AND WEST SIDE TOE 

SHEAR STRENGTH 
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STA. 0 + 00 TO STA. 36 + 50 t.. EAST LEVEE STA. 0 + 00 TO STA. 90+!S0 t. EAST LEVEE 

SHEAR STRENGTH 
TONS / SQ. FT. 

WET DENSITY 
POlH)S / ClJ. FT. 

SHEAR STRENGTH 
TONS / SQ. FT. 

WET DENSITY 
POUNDS / ClJ. FT. 
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••• 

EAST LEVEE 
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1.04 
22 
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STA. o· 00 TO STA. 90+50 

(S) SHEAR STRENGTH T.S.F. 

•• 7 - OUG 

• 
• 

--. 

33' (SELECTED DESIGN STRENGTH. SANDS ) 

23' (SELECTED DESIGN STRENGTH CLAYS) 

• UNCONFINED COMPRESSION TESTS. 
• UNCONSOLIDATED UNJRAINED TRIAXIAl COMPRESSION TESTS. 
.. 3 PT EUSTIS ENGIlEERNG 5' ID. 8CRNG 

• I PT 5' 1.0. 8CRNG 

• I PT yo LD. 8CRNG 

SEE APPENDIX A FOR EUSTIS ENGINEERING 80RINGS AND LABORATORY TESTS. 

21 , 23 , 25 , 27, 29 , 31 , 33 ,35 APPENDIX A . 
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STA. 90+50 TO LAKE 

SHEAR STRENGTH 
TONS I SQ.Ft 

ZOO 010203040508070109 
DE_ STRENGTHS:!MI.' I' 15" c-.I T.5.F. I I I .IN 1=33
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(Sp) 1=31- e= 0 

10 
DESISN STRENGTHS IN LAY 
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o D 2-0UG, 3-OUG,6-OUW, I-UOP TOE, PLATES 29,30,25.21 
• • 5-ULO, I-OUG C/L. PLATES 26,28 
• • • • 31- 52 APPENDIX A 

GENERAL TYPE BORINGS ALSO USED FOR STRATIFICATION 
AND CLASSIFICATION ARE: I-OP, II 2-0P 

WET DENSITY 
POUtI)S I CU. Ft 

80 80 100 IZO 140 
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~~ 

... 
1'112 ~ 
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f~ ~ ~ 
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'0103 ...... ... -
,~ 

~ ~ 
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STA. 90+50 TO LAKE 

02 04 06 0.1 10 12 
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,-n° ~ l(7 C f--'" en 0.6 

14 0 0.1 0 
ZO 

i--- 33' (SELECTED DESIGN STRENGTHS. SANDS, 

10 

ell CHANNEL AT VALVE STRUCTURE 

SHEAR STRENGTH 
TONS I SQ.Ft 
~.3 0.4 ~ .LJJ ~~7 ~1.~9 

WET DENSITY 
POUNDS I cu. FT. 

80 10 100 IZO 140 

I-' t 03U I.MI, 
~ ~ ~~ \...---:::: ~r 23' (SELECTED DESIGN STRENGTHS, CLAYS' 

~ ~ I......-: ~ V -% 

! 0.4 
a: 
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III 
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NORMAL STRESS i T.S.I:" 

(S) SHEAR STRENGTHS, T.S.F. 

STA. 90+ 50 TO LAKE 

0.4 06 08 10 12 14 
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V V 
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~ ~ ~ ~ :t [~ ;;0-
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~ ~ ~ ~ ~ ~ ~ - ~. (SELECTED DESIGN STRENGTHS,SILTS) 
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NORMAL STRESS, T.S.F. 

(R) SHEAR STRENGTHS, T.S.F. 

o • UNCONFINED COMPRESSION TESTS 
EI • II> <:> '" <a ~ UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TESTS 

,.. II .. .. ... .. . " 
" 

3 PT EUSTIS ENGINEERING 5" U). BORING 
I • • 5" Lo. BORING 
I 3" L D. BORING 

SEE APPENDIX A FOR EUSTIS ENGII£ERING BORINGS AND LABORATORY TESTS 
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t-l5° 

"-117 
, 

• (CH) 
I a-Ill 

(SP) 
.33° . 

~ 

(CH) 
11'101 

(CH) 

(tLl 
1=15° 

~ . • 
,·108 

~ . 
• I· ·117 

~ 

It 
(eL) 

1=00 
.~ 

(ML) 
t-15° 11'"7 I 

.~~ .-. -
(CH) 

I ...... 
~ 

I-

LAKE PONTCHARTRAIN, LA. AND VICINITY 
HIGH LEVE L PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 

ORLEANS AVENUE OUTFAll CANAL 

SOIL DESIGN PARAMETERS 

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

~UNE 1988 FI LE NO. H'2-30290 

PLATE 40 









10. -

O. r-

-10. ,...-

CJ 
-20. -

> 

z -30. -
I-
W 
W 
lL. -40. '-
z ...... 
VJ -50. 
~ 

o ...... 
I-

g -60. -
w 
..J 
W 

-70. r-

-80. r-

-90. '-

f>N - SO I L PRE S SUR E - P S F 

o. 

,EL. -to.o CH C=D.IO. ~124. 

\ , , 
\ 

1000. 

I I 

'. 

Y =:;7.& 
EL. -27.0 CH C=O.IO. 

Y =69.6 • =33. 
£l. -42.0 8~ C=O.IO. 

Y =42.5 
CL. -&2.0 CH C~B30 .. no. 

Y =42.& 
EL. -10.0 CH C"S30 .. U46. 

S-CASE 
CH.CL- ~=23' 

ML- 0 
~=30 

SM.SP- ~::30; 33 

, 
\ 

'151 761 • 

0 

2000. 

I I 

I 

I 
I 
I EEl 1654. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 1654. 

TYPICRL SOI~ PROFILE 
SDIL STRATIFICATION IS BASED 
ON GEOLOGIC PROFILE 
SHEAR STRENGTH AND WET DENSITIES 
SEE PLATE 39 

3000. 4000. 5000. 6000. 

I I 

v 

0 PILE SPACING IN DIRECTIDN 
OF LDAOING 

1 .00 8B 

0.85 7B 

0.70 6B 

0.55 5B 

0.40 48 

0.25 38 

C LOADING CDNDITION 
'-

1 .00 INITIAL LOADING 
0.30 CYCLIC LOADING 

KHB (PSI) 

O. 200. 400. 600. 800. 

10. r-

O. f-

-10. ~r: 
i 

-20. I 

r-I 
0.0 I 

6 

-30. -
,tl4t.6 
, 
I 

... 
I 
I 
I 

-40. - I 
~ 2410.2 ... 

-50. -

-60. -

-70. -

-80. -

-90. -

NOTES: KH = -KI/B=IO.2222au/BHCJ(0] COHESIVE 
- = 0.4 = Factor of material DroDerlles of ~ol I and DI Ie 
kl = Modulua of suborade reaction for test plate (pel I 
BI = Width or diameter of teat plate (In] 

Kt = kl Bt = 80 QU (p.fl = 0.5556 QU (psi) 
au = 2·c = Unconfined co_pre.alve atrenoth (paf] 

C = Reduction for cyclIc loadlno-not app II cab Ie 

0 = Group effect reduction factor 

B = Width of p I Ie ",easurecO at rloht anoles to the 
dIrectIon of dlsplace.ent ( I n I 

KH = ( nh 1I UB I (C) ( D ) COHESIONLESS 
nh = Coeflcclent of horizontal auborade reactIon (pcl I 

Z = Depth below eaulvalent oround surface (In) 

ULTIMATE LORD (TONS) 

O. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 

I 

10. 
I 

-10. 

-30. 

-50. 

CJ 

-70. . 
> . 
0 

Z -90. 
I-

I I I 
SQUARE CONCRETE PILE 

OIMENSION:12.QOIN. SIDE 

I 

. 10. 

-10. 

-30. 

-50. 

-70. 

-90. 

COMPRESSION (S.F.=l.O) W 
W 
lL. 

::;: ...... 

10. VJ 
::;: 
0 ..... 
I-

-10. a: 
> 
w 
..J 
W 

-30. 

-50. 

-70. 

-90. 

TENSION (S.F,=1.0) 

THE FACTOR SHOWN. (MODULUS OF HORIZONTAL 
SUBGRADE Kh. TIMES THE PILE ioj 10TH IN 
INCHES IBI. MEASURED AT RIGHT ANGLES TO 
THE DIRECTION OF DISPLACEMENT] MUST 
BE MODIFIED BY A REDUCTION FACTOR FOR 
THE EFFECT OF GROUP ACTION ID] AND A 
REDUCTION FACTOR FOR CYCLIC LOADING 
(C] EX: K _ 11 .2222 91' I C )[ 0] 

h- IB] 
----- S-CASE 

Q-CASE 

I I I I 
SQUARE CONCRETE PILE 

OIMENSION:12.QOIN. SIDE 

LAKE P'ONTCHANTftAIN,LA. AND VICINITY 
HIGH LEVEL PLAN 

10 . 

-10. 

-30. 

-50. 

-70. 

-90. 

DESIGN MEMORANDUM NO, 19 GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
STA, 50+00 TO STA. 64+00 WEST SIDE 

NOTE: ALLOWABLE CAPACITIES SHOULD BE DETERMINED ,NCORPORATI NG 

12" SQUARE PRESTRESSED CONCRETE PILES 

PILE CAPACITY CURVES 
F.5.=2.0 WITH PILE TEST OR F.5 •• ;3.0 N:TH0:JT PILE TEST U S ARMY ENGIN[EA DtSTRICT, NEW ORLEANS 

CORPS OF ENGINEERS 
JUNE 1988 FILE NO, H-2-30290 

PLATE 43A 



r-N - SOIL PRESSURE PSF KHB ( PSI) 
ULTIMATE LOAD (TONS) -

o . 1000. 2000. 3000. 4000. 5000. 6000. O. 200. 400. 600. 800. O. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

10. r- 10. r- 10. 10. 

I I I I o. O. -10. ~ -10. r- EL. -1.& E!l I- 133.2 SQURRE CONCRETE PILE Y =3'.& ~ "0 EL. -8.0 CH C.300 •• 300. \6) 169. nloo 133.2 ",,,.J< " "-~ DIMENSIONI12.00IN. SIDE 
, =2\ .6 I ··10 . I- EL. -10.0 CH C=2&0.12&0. ~266. -10. I-

111.0 133.2 -30. -30. , 
\ , -. o. -.",.., · Cl 

\ , 
-50. · ··20. I-

, -20. I- -50. \ > \ ~ · , 
~ C!:l \ · , Cl ~'8-· , 

z ··30. , -30. · -70. -~ -70. '- Y =37.& " r- > --.:.:: 
~ ~ EL. -34.& CH C.300 •• 300 . '5 1174 • 133.2 1780.2 · -- .. w ... C!:l 

w 
"'" 

I · 
lL ··40. "- -40. l-

I z -90. -90. I 
'- I ~ Z ) .• &a.& .. ". , , I W .... EL. -47.0 &r CzO.IO. 'e 1917. 279.' 1 217&.9 w COMPRESSION (S.F.=1.0) 

IJ) ··50. - Y =41.5 I -50. l- T 279.7 
... lL 

Z EL. -&2.0 CH C.830 .1830. ¢l1917. 
0 Z 
....... i 

..... 
~ 
a: ·-60. I -60. IJ) 10. 10. - I '-> I Z 

I I I I 
w I 0 
-1 I ..... 
W I ~ 

~ ··70. I -70. a: -10. -10. - I I- > 
~\ ""- SQURRE CONCRETE PILE I w 

I -1 

\'" '" 
DIMENSIONI12.00IN. SIDE Y =42.5 I W 

-80. - tL. -80.0 CH C.C30 .. 114&. e1917 • -80. I-
&08.4 -30. -30. .. -~ ..... 

~ -"t 

~ --90. - --90. '- -50. 
~., 

'" -50. 
"'-. -.. :: ~ S-CASE NOTES: KH = orKI/B=IO.2222Qu/BlIClIDJ COHESIYE r---. 

~=23· D PILE SPACING IN DIRECTION -70. -70. CH.CL- OF LOADING or = 0.4 = Factor of .aterlal propert:e. of 80 II and pile '- ' . ---r---ML- .= 30° 
. ~ .. 1.00 88 k1 = Modulus of suborado roact:on for te.t plate I pc I ) .. 

SM.SP- .=30~ 33° Bl = Wldlh or dla.eter of tesl Dlole I In) -90. -90. 0.85 78 
Kl = kl BI = 80 QU Ipef) = 0.5556 QU (pal) 

TYPICAL SOIL PROFILE 0.70 68 QU = 2'0 = Unconfined co.prosslve strongth I pen TENSION (S.F.=1.0) 
0.55 58 SOIL STRATIFICATION IS BASED 

C = Reduction for cyol Ie loading-not aDPI :cable 
THE FRCTOR SHOWN. (MODULUS OF HORItONTAL 

ON GEOLOGIC PROFILE 0.40 4B D = Group effsc~ reducl:on factor SUBORADE Kh. TItlES THE PILE WIDTH IN 
INCHES IB), MEASURED AT RIGHT RNGLES TO LAlCI. POffT'CHMTU". LA. AND VICINITY 

0.25 3B B = Width of p: Ie .easured at r:ght angle. to the THE DIRECTION OF DISPLRCEtlENT) tlUST HIGH LEVEL ~ .... SHERR STRENGTH RND HET OENSITI ES dl~octlon of dlsplace.ent (Inl BE tlODIFIEO BY A REDUCTION FRCTOR FOR DESIGN .. E .. OR .... OU .. NO. I' GENERAL DES"N 

SEE PLRTE 39 (nhIIZ/B)(CIID) COHESIONLESS 
THE EFFECT OF GROUP ACTION (D) AND A 

C LORDING CONDITION KH = REDUCTION FRCTOR FOR CYCLIC LORDING S-CRSE ORLEANS AVENUE OUTFALL CANAL 
I C) EX I K _ Q .2222 ou (C)( D i -----

nh = Coeflceleni of horizontal sub grade ,..eact:on (pc: ) FLOODGATE ROBERT E. LEE BLVD 1.00 INITIAL LOADING h - I B) Q-CRSE 12"SQUARE PRESTRESSED CONCRETE PILES Z = Depth below equivalent ground su~face I:nl 
0.30 CYCLIC LORDING NOTE: ALLOWABLE CAPACITIES SHOULD BE DETERMINED INCO RPO RATING PILE CAPACITY CURVES 

f. S.' 2.0 WITH PILE TEST OR F.5. .3.0 WITHOUT PILE TEST u. S. "RIllY ENGINEER DISTRICT. IIEW. 01lLE""5 
COIPS Of ENGIIlf:EIIS 

JUNE, 1988 ~ 110. H-2-30290 

PLATE 44 



P-N - SOIL PRESSURE - PSF KHB ( PS I ) 
ULTIMATE LOAD (TONS) 

O. 1000. 2000. 3000. 4000. 5000. 6000. O. 200. 400. 600. 800. O. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100. 11 O. 120. 130. 140. 150. 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

10. r- 10. r- 10. 10. 

I I I I o. o . -10. -10. r- I-- SQUARE CONCRETE PILE 
El. -6.0 e SZ 0.0 52 OIMENSION:12.00IN. SIDE , =21-6 

~ /~" 
--

-10. r- El. -10.0 CH C.O 010. ~86. -=- -10. I--
0.0 - -30. -30. , I , - r---· , 

0 
, , ......... --.. -50. · -20. r- , -20. I-- -50. , --.... 

~ 
> \ · " · -~ 

~ 
C!l " · , 

0 
~-\ · -70. z -30. r- Y .37.6 , -30. I-- > -70. 

El. -33.0 CH C.O 010. " 5 949 • 0.0 1422.8 ~~ · I- .... i C!l r-w , 
w " I · lL. -40. 

, , -40. , I z -90. -90. r- Y .69.6 • =33. " l- I 
Z El. -44.0 6P C=O.'O. )j) 1603. 279.7 I .J. 2404.5 I-
...... - w COMPRESSION (S.F.=1.0J I W 
en -so. r- Y .42.6 I -50. lL. 
z El. -62.0 CH C=830. ,630. e 1603. I- 27~7 
0 Z 
...... i ..... 
I- , 

en 10. a: -60. I-- -60. r- 10. > I Z 

I I I I 
w 0 
.....J ..... 
W I-

a: -10. -70. r- -70. I-- > -10. SQUARE CONCRETE PILE w 
.....J OIMENSION:12.00IN. SIDE Y .42.6 I W 

-BO. I-- El. -80.0 CH C=630.,1I45. 61603 • -80. I-- 608.4 -30. -30. 
, 

~ 
"--90. L- -90. L- -50. -so. 

I~ 
S-CASE ". r::--r--NeHES I KH = «KI/B=(0.2222Qu/B)[C)[0) COHESIVE 

1=23' D PILE SPACING IN DIRECTION -70. ... , -70. CH.CL- OF LOADING « = 0.4 = Factor of material properties of so II and pile , --t-----I' " ML- 1=300 
1.00 B6 k\ = Modulus of euborade reacllon for leat plote (pc I) 'e 

SM.SP- 1=30',330 

0.85 76 Bl = Wid I h or d lame ter 0 f I e. I p I ate (I n I -90. -90. 
Kl = kl BI = BO QU (psf) = 0.5556 QU (ps I ) 

TYPICAL SOIL PROFILE 0.70 66 QU = 2·c = Unconfined compre.alve atrenoth (psf) TENSION (S.F.=1.0) 
0.55 56 C Reducllon for cyclic loadlno-nol applloable = THE fACTOR SHOWN. (MOOULUS Of HORIZONTAL SOIL STRATIFICATION IS 6ASED 
0.40 46 0 = Group ef1ect reducllon factor SUBGRAOE Kh. TIllES THE PILE WIOTH IN ON GEOLOGIC PROFILE 

B Wldlh of pi Ie measured 01 rloht anolea to the INCHES (B). MEASURED AT RIGHT ANGLES TO '.AI':E PONTCIiARTRAIN.LA. AND VCINITy = THE DIRECTION Of DISPLACEMENT) MUST SHEAR STRENGTH AND WET DENS IT I ES 0.25 36 HIGH LEVEL PLAN direction of displacement (Inl BE IIODIfIED BY A REDUCTION FACTOR FOR DESIGN MEMORANOUM NO. 19 GENERAL DESIGN 
SEE PLATE 39 (nh)(Z/B)[C)(D) COHESIONLESS THE EffECT Of GROUP ACTION (D) AND A 

ORLEANS AVENUE OUTFALL CANAL C LOADING CONDITION KH = REDUCTION fACTOR FOR CYCLIC LOADING S-CRSE ( C) EX: K _ Q ·2gZ2 QI.I '~l' D I ----- STA. 64+00 TO STA. 90+50 WEST SIDE 
1.00 INIT IAL LOADING nh = Coetlcclent of horizontal auborade reaction (pcll h- (B) 

12" SQUARE PRESTRESSED CONCRETE PILES l = Depth below eQuivalent oround aurfaoe (In) Q-CRSE 
0.30 CYCLIC LOADING NOTE: ALLOWABLE CAPACITIES SHOULD BE DETERMINED INCORPORATING PILE CAPACITY CURVES 

PILE 
u.s. ARMY ENGINEER DISTRICT, ftlEW ORLEANS 

F.S.: 2.0 WITH PILE TEST OR F. S.: 3.0 WITHOUT TEST CORPS OF ENGINEERS 

JUNE 1988 FILE NO. H-2-30290 

PL ATE 44A 



10. c-

O. f-

-10. f-

Cl 

· -20. '-:> · 0 · z -30. '-

I-
LU 
LU 
u... -40. '-

z -
en 
z -50. -
0 -I-
a: -60. -:> 
LU 
...J 
LU 

-70. -

-80. -

-90. -

P""N - SO I L PRE S SUR E - P S F 

El. -9.0 

Y .U.6 
El. -20.0 "l C-200 

Y :36.6 
El. -32.0 CH C=300 

o. 

Y :69.6 •• 33. 
El. -41.0 8" c.o .• O. 

Y .43.5 
El. -63.0 CH C.800.1600. 

1000. 

\ 
\ 

\ 
\ 

\ 

'61 1026 • 

2000. 

I 
I 
I 
I 
I 

$1561. 

3000. 

~ 

4000. 5000. 6000. 

Y s4D.5 I 
El. -60.0 CH C.936 • ...,.1".,93:.;6,.... :n:-;--_______ -l;$!1-'-'15:..:6:..:.1..:... ____________________ _ 

, 'S4.5 • • 16. t;J;I 
El. -64.0 HL C.200. '200. $ 1561 • 

Y :47.~ 
El. -16.0 CH C.886 .. 996. 

I 
I 
I 
I 
I E9 1561 , 

TYPICAL SOIL PROFILE 
SOIL STRATIFICATION IS 8ASED 
ON GEOLOGIC PROFILE 
SHEAR STRENGTH AND WET DENSITIES 
SEE PLATE 40 

D PILE SPACING IN DIRECTION 
OF LOADING 

1.00 88 
0.85 78 
0.70 68 
0.55 58 
0.40 48 
0.25 38 

C LOADING CONDITION 
1 . 00 INITIAL LOADING 
0.30 CYCLIC LOADING 

KHB (PSI) 

o. 200. 400. 600. 800. 

10. c-

o . f-

-10. BBB 
f- //"",.., 

-20. f- 88.8 133.2 

1638.2 .... T 
-3Cb~o f- 133.2 

----~~~--------------~~ 

I 
I 
1 2341.6 -40. r _____ -=26~6~.4~~ ____________ ~r_e 

.... 

-50. r 
286.4 416.1 

- 6 O. r --=8:..:8:.:.:.8~----------oil'-4'-'1=-6 .:..:.1--------
88~ WI~ 

-70. r 

WI.8 

-80. r 

-90. '-

NOTESs KH = coKI/B=(0.2222Qu/BIiClID) COHESIVE 
co = 0.4 = f.actor of Material properties of soi I and pi Ie 

kl ::: Modulus of suborode react Ion for test plate (pcl) 

Bl = Width or dlolOeter of test plate (In) 

Kl = kl BI = aOQu (pst) = 0.5556 QU (p81) 

QU = 2'0 = Unconfined c08presslve strenoth (p.l) 

C = Reduction for cyclic loadlno-not applicable 

o ::: Group effect reduction factor 

B ::: Width of pile .. eosured at rloht anole. to the 

diractlon ot dlsplace .. ant (In) 

KH = (nh)(l/BI(C)(D) COHESIONLESS 
nh = Coaflcclent of horizontal subarade reaction (pc:) 

Z ::: Dopth below eQuivalent around surface (in) 

ULTIMATE LORD (TONS) Q-CASE 

o. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 

10. 

-10. 

-30. 

-50. 

Cl 

-70. -r--. 
· :> · 0 · Z -90. 

I-

COMPRESSION (S.F.=1.0) 
LU 
LU 
u... 
Z -

10. en 
z 
0 -I-

-10. a: 
:> 
LU 
...J 
LU 

-30. 

-50. 

-70. ---.. 
-90. 

TENSION 
THE FACTOR SHOWN. (MODULUS OF HORIZONTAL 
5UBGRAOE Kh • TIMES THE PILE WIDTH IN 
INCHES (BI. MEASURED AT RIGHT ANGLES TO 
THE DIRECTION OF DISPLRCEMENTI MUST 
BE MODIFIED BY A REDUCTION FACTOR FOR 
THE EFFECT OF GROUP ACTION (01 AND R 
REDUCTION FACTOR FOR CYCLIC LOADING 
(C) EX: K _ 0 .2222 gu ( C)( D) 

h- (B) 

(S.F.=1.0J 

I I I I 
STEEL H-PILE 

HP 14X73 

I I I I 
STEEL H-PILE 

HP 14X73 

10. 

-10. 

-30. 

-50. 

-70. 

-90. 

10. 

-10. 

-30. 

-50. 

-70. 

-90. 

LME POHTCHARTIIMIN, L4 .1110 Vlel.n 
HlaH LEVU ~LAIII 

DESIGN .,EMORAN_ NO. 19 GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 

VALVE STRUCTURE EXCAVATION 
STEEL HPI4X73 

NOTE: ALLOWABLE CAPACITIES SHOULD BE DETERMINED INCORPORATING 
F.S.=2.0 WITH PILE TEST OR F.S. =3.0 WITHOUT PILE TEST 

PILE CAPACITY CURVES 
U. S ARlIT ENGINE Ell IIISTNICT, NU, DNLEANS 

CORPS Of' i_NEfltS 
JUNE. 1988 FILE NO H-Z-30290 

PLATE 45 



O. r-

-10. I--

-20. I--

0 · -30. I--> · 0 · z -40. r-
I-
UJ 
UJ 
LL. -50. r-
z .... 
en -60. r-z 
0 .... 
I-
a: -70. r-> 
UJ 
-l 
UJ 

-80. '--

P-N - SO I L PRESSURE - PSF 

o. 

El. ·\1.0 

Y =3&.& 
El. -32.0 CH C=300,,300. 

Y =68.6 • =33. 
El. -41.0 SP C=O"O. 

8-CASE 
CH.CL- 1=23' 

ML- 1:.30' 
8M .SP- 1=30: 330 

1000. 

TYPICAL SOIL PROFILE 
SOIL STRATIFICATION IS BASED 
ON GEOLOGIC PROFILE 

2000. 

SHEAR STRENGTH AND HET DENSITIES 
SEE PLATE 40 

3000. 

~ 

D 

1 .00 
0.85 
0.70 
0.55 
0.40 
0.25 

C 
1 .00 
0.30 

4000. 5000. 6000. 
I I I I 

PILE SPACING IN DIRECTION 
OF LOADING 

88 
7B 
68 
58 
48 
3B 

LOADING CONDITION 
INITIAL LOADING 
CYCLIC LOADING 

KHB (PSI) 

o. 200. 400. 600. 800. 

o . r-

-10. I-- 88.8 

"""" 

-20. I-- .... 13&. 

-30. I-- 133.2 ]374.7 

- i 
I 

-40. I 
I-- ~ 2178.0 .... 

-50. I--

-60. I--

-70. I--

-80 . ..... 

NOTES: KH = «Kl/B=(O.2222qu/B)(C)IO) COHESIVE 
« = 0.4 = Factor of Material properties of sol I and ~I Ie 
kl = Modulus of subarade reaction tor iest plate (pcl) 
BI = Width or dla •• ter ot test plate (In) 
Kl = kl Bl = 80 qu (pst) = 0.5556 qu (psi) 
qu = 2·c = Unconfined cOMpressive strenoth (psf) 
C = Reduction for cyclic loadlna-not appllcabl. 
o = Group eff.ct reduction racior 
B = Width of pi I ••• asured at rloht angle. to ihe 

direction 01 dlsplac •• ent I In) 
KH = (nh)(Z/BIIC)(DI COHESIONLESS 
nh = Coeflcolent or horizontal suborode reaction (pcl) 
Z = Oepth below eaulvalent around surfac. (In) 

ULTIMATE LOAD (TONS) 

O. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 

O. 

. 

-20. ~ 
~\. 
~ -40. 

-60. 

CJ · -80. > · 0 · z -100. 
I-

COMPRESSION (S.F.=l.O) UJ 
UJ 
LL. 

Z .... 
(J) O. z 
0 .... 

. 
I-

~ a: -20. > 

r~ UJ 
-l 
UJ 

-40. ~, 

-60. 

-80. 

-100. 

TENSION 
THE FACTOR SHOWN. (MODULUS OF HORIZONTAL 
SUBGRADE Kh, TIMES THE PILE WIDTH IN 
INCHES (B), MEASUREO AT RIGHT ANGLES TO 
THE DIRECTION OF DISPLRCEMENTi MUST 
BE MODIFIED BY A REDUCTION FACTOR FOR 
THE EFFECT OF GROUP ACTION (0) ANO A 
REDUCTION FACTOR FOR CYCLIC LOADING 
( C) EX; K _ 0.2222 gu I C ) ( D) 

h- IB) 

NOTE: ALLOWABLE CAPACITIES SHOl1.D BE DETERMINED 
INCORPORATING F.S. =2.0 WITH PILE TEST OR F.S. 
= 3.0 WITHOUT PILE TEST. 

(S.F.=1.0) 

S-CASE 
Q-CASE 

I I I I 
CLASS B TIMBER PILE 
12.00 BUTT 7.00 TIP 

I I I I 
CLASS B TIMBER PILE 
12.00 BUTT 7.00 TIP 

I 

O. 

-20. 

-40 . 

-60. 

-80. 

-100. 

0, 

-20. 

-40. 

-60. 

-80. 

-100. 

L_E PQNTCHAltTIIA", L.A AND VICINITY 

HIGH LEV£L PLM 

OfSI'" IIEIIOt'A"OUII "0. " GE"ER'L DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
VALVE STRUCTURE 

TIMBER PILES 
PILE CAPACITY CURVES 

u.s. A .... V ENGINEER DISTRICT. NEW ORLEANS 
COfIPS 0> E_"E[RS 

JuNE 1988 ~ H-Z-30~ 

PLATE 46 





20 

10 

a . 
c 

=: 
~-1O 
~ 

.... 
'" '" "--20 
'Z -
(I) 

z 
o 
;:: -30 
cr: 
> 
W 
.J 

'" 
-40 

-50 

-60 

170 
DISTRNCE IN fEET 

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -t30 -140 -150 -t60 -170 -lBO -190 -200 

I I I I I I I I I -, 
PROTECTED ~\DE VER1.1. \fERi. 1 

I I CI\NI\L SIDE 

10 

_________________ ~:¥: _E.L =-3..0 ________________________________ _ 0 

0 

~~--------------------------------------~~~--~----~~~--------~~----~-=--
EL -7.0 --2- . 

El-l1.Q· ... 

EL-40.S 

"'""Ell RESISTING FORCES DRIVIN() SUnltATION FACTOR 
fORCES Of fORCES OF 

R. R. R, 0. -0, 
SAfETY 

aUlerllO ""IRII 

SrRATU" SOIL arECTrYE 

II/IrT NT. P.C.I'. 
NO. TYPE 

'YElU; 1 . YEIIT. 2. 

® 13883 11609 4706 16841 2744 30098 14091 2.14 

® 114612 18469 169s7 124669 

1
6872 128938 I 18S91 1.65 

© 117969 18387 18272. 138828 12UO 34818 124478 1.41 

(D IWATER! 62.6 82.6 

(2)- ICHI U.6.0 US.O· 
i"S} (Q41 100.0 101.0 

< 4} (CHI 76.0 90.0 

< 5> (CHI 100.0 102.0 

<8> (SPI 122.0 122.0 

C - UI"T CIlllESJDN - .. ' ... r. rRICTlDN 

I CENTER 01' ITRATUn UTlon Of' aTIIA TUn ANOlE 

YERT. 1 YEIIT. 2· VERT. 1 YEiT. t _EEl 

0.0 0.0 0.0 0.0 0.0 

700.0 700.0 7og..0 700.0 a.il 

300.0 40(h0 300-.0 400.0 a.o 

160.0 300.0 160.0 300.0 0.0 

200.0 360.0 200.0 360.0 0.0 

0.0 a.o 0.0 0.0 33.a 
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GENERAL NOTES: 
CLASSIFICATION. STRATIFICATION. SHEAR 
STRENGTH. AND UNIT WEIGHT OF THE SOIL 
WERE BASED ON THE RESULTS OF UNDISTURBED 
BORINGS. SEE BORING DATA PLATE 39 

NOTES 

ft -- AIIOLE 01:. INfERNAL fRICnON. OEOIIEE8 
C - UN IT C0H6810N •. P·.S .r .• 
lZ.-- 8TRHC NAtEa. SURfJlCE-. 
o -- HORIIGWtAL.DRIVING FORtE. IN-POUNDS 
R -- HORIfONTRL RESISTING FORCE IN POUNDS 
A -- AS' A SUBSCRIPT. REfERS TO RCTIVE MEDGE 
B -- AS A SUBSCRIPT. REFERS TO CENTRAL BLOCK 
P -- AS A SUBSCRIPT. REfERS TO PRSSIVE WEDGE 

fACTOR OF SAFETY = R.+R.+R, 
0. - 0, 

LAKE PONTCHARTRAIN. LA. AND VICINITY 
HIGH LEVEE PLAN 

DESIGN MEMORANDUM NO.19 - GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
PROTECTED SIDE LEVEE 

STABILITY ANALYSIS 
STA. 0+00 TO 36+50 EAST SIDE 

U.S. ARMV ENGINEER DISTRICT. NEW ORLEANS 

CORPS OF ENGINEERS 

JUNE 1gee FILE NO. H- 2- 30290 

PLATE: 48 
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ASSUIlED RESISTING FDRCES DRIV INO SUrtrtATI()~ 

FORCES Of fORCES. 
fAILIIIE SURfACE , --

I NO. I ELEV. RR ~I R, OR - 0, .[BlarING DIlHMO 

® <D !-7.0 17Z66 6568 [5435 14825 2876 29269 11949· 

® <D 1-11.0 118281 110590 11499 122003 11407 h0370 120596 

<D1-16.0 121478 111953 13000 132165 14176 \38431 127990 © 

© "'- <D 

FACTOR 
Of 8TRRTun 

SRfETY 
SOIL EtrECTIvE C - UNIT COHESION - p.8.r. 

UHIT NT. P .c.r. I CEI/TER or 8TRRTun 80TTon Of 81RArun 
NO: TYPE VERI. 1 VERT. 2 YEKT. 1 VERT. 2 VEKT. ·1 VatT. t· 

2.45 
(i' 

1.47 
<2~ 

1.30 
<3~ 

'82.6 
! 

(WATER) 62.6 D.O 0.0 D.CI' 0.0 

eCHl 116.0 116.0 700.0 100.0 700.0 700.0 
eCHl. 100.0 101.0 300.0 400.0 300.0 40D.D 

< 4> eCHl 76.0 90.0 150.0 300.0 150.0 300.0 

(5) eCHl 100.0 102.a 200.0 360.0 200.0 350.0 

1 (6) eSPl 122.0 122.0 0.0 0.0 D.O 0.0 

0.0 
D.D 
0.0 
0.0 
0.0 
33.D 
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GENERAL "'OTES: 
ClRSSIFICATION. SiRATIFICArIDN. SHERR 
STRENGTH. RND UNIT WEIOHT DF THE SDIl 
WERE BASED ON THE RESULTS DF UNDISTURBED 
BDRINOS. SEE BORINO ORTA PLATE 39 

NOTES 

op -- ANIllE OF IIHERIiAl fRle r 1011. OEDREES 
C -- UNIT COHESION. P.S.F. 
~-- STATIC WATER SURfACE 
o -- ~ORI!ONTAL ORIVING fORCE IN POUNDS 
R -- ~QRllONTAL REstSTING FORCE IN poullas 
A -- AS R SUBSCRtPT. REfERS TO RCTIVE WEDGE 
B -- AS R SUBSCRIPT. REfERS TO CENTRAl BLOCK 
P -- AS R SUBSCRIPT. REfERS TO PASSIVE WEDGE 

fACTOR Of SAfETY = 

LAKE PONTCHARTRAJN I LA. AND VICINITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO: 19 - GENERAL DESIGN 

ORLEAN!; AVENUE OUTFALL CANAL 

FLOOD SIDE LEVEE 
STABILITY ANALYSIS 

STA. 0+00 T036+ 50 EAST SIDE 
U.S. AAMY ENGIN~!" DISTRICT I NEW ORLEANS 

CORPS OF ENGIN[E~S 

JUNE 1988 FILE NO. H-2- 302=90=-----, 

PLATE: 49 



170 160 150 140 130 120 110 100 90 80 70 SO 
I I I I I I I I I I I I 

PR01TClll) :~,\DE 
20 r-

10 I-

-50 I-

-60 '-

50 

I 
VERT. 1 

I 

40 30 20 10 o 

AII.1IItED RESISTING fORCES 
FA.LUIII' III/IIF..,.. 

110. I ELEY. R. R. R, 
® CD!-7.0 14656 8462 04259 

11B561 16523 161BO 

DISTANCE IN FEET 
-10 -20 

DRI'IINO 
FORCES 

o. -0, 

150110 2404 

22906 150046 

-30 -40 -60 

I 
'IlK-I, 

I 

8U""ATION FACTOR 
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GENERAL NOTES: 
CLASSlfICRTION. STRATlfICRTION. SHE~R 
STRENGTH. RND UNIT WEIGHT DF THE SOIL 
WERE BASED ON THE RESULTS DF UNDISTURBED 
BORINGS. SEE BORING DATA PLRTl 39 

NOTES 

t-- ANGlE OF INTERMAL FRICTION. OEDREES 
C -- UNIT COHESION. P.S.F. 
l[-- STATIC KATER SURFACE 
o -- HORIZONTAL DRIVING FORCE IN POUNDS 
R -- HORIlONTAL RESISTING fORCE IN POUNDS 
A -- AS A SUBSCRIPT. REFERS TO ACTIVE KEDGE 
6 -- AS A SU6SCRIPT. REFERS TO CENTRAL BLOCK 
P -- AS A SUBSCRIPT. REFERS TO PASSI'/E KEODE 

FACTOR Of SAfETT = R •• R •• Rp 
O. - 0, 

LAKE PONTCHARTRAIN. LA. AND VICINITY 
HIGH LEVEE PLAN 

DESIGN MEMORANDUM NO. 19 - GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
PROTECTED SIDE LEVEE 

STABILITY ANALYSIS 
STA. 36+50 TO 50+00 EAST SIDE 

u.s. ARMY ENGINEER DISTRICT. NEW ORLEANS 

CORPS OF ENGINEERS 

JUNE 196B FILE NO. H- 2- 30290 

PLATE. ~O 
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DISTANCE IN fEET 
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I I 
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t>JET EL 1.4-.0 
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SUI1t1RTJON fACTOR 
Of fORCES Of .T1UHun 

SRfETY 
RElII"1IO ORrvl~. ~O, 

29690 ' 18398 1.81 

b'J84'1 1.2.9049 1..30 
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< 4> 
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( 8} 
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40 

lOlL 
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(WA.TERl 

100 
ICHl 

ICHl 
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.00 

ISPl 

50 60 70 80 90 100 ltD 

I I I 
c.ANkl SIDE lE~T.11 
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_ _______________ ~~-£L~~Q-

[fTttTlY£ C - lIMIT COIIEI 011 - -r ... ,.. Arcrr .. 
IIIIIT NT,P.C.f. ,C£IITEII If ItftII1'1IJI BlrTDtI If ITllAJUn AIIOLE 

YEIIT - 1 YEIIT·. t. YEIIT. \ YEIIT. t YEIIT. 1 YQT. t OEOftEE8 

82.5 82.6 0.0 0.0- 0.0 '0.0 0.0 

llO.O 110'.(7 4!JD.O 400.0 400.0 400.0 0.0 

116.0' US.O 700'.0 'Zoo.D· 700.0 700.0 0.0 
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122.0 122.0 0.0 0.0 0.0 0.0 33 •. 0 
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OEtlERRL NOTES: 
CLASSIfICATION. STRATIfICATION. SHEAR 
STRENGTH. AND UNIT WErOHT Of THE SOIL 
WERE BASED ON THE RESULTS Of UtlOISTURBEO 
BORINGS. SEE· BORltlO DATA PLATE 39 

NOTES 

~-- RNGLE Of INTERNAL fRICTION. OEGREES 
C' -- UNIT COHESION. P.S.f. 
~-- STATIC WATER SURfACE 
D -- HDRllOI/TRL DAIVIND fORCE IN POUNDS 
R -- HORIZONTRL RESISTING fDRCE IN POUNDS 
A -- RS A SUBSCRIPT. REfERS TD RCTIVE WEDOE 
B -- RS A SUBSCRIPT. REfERS TO CE~T-RRL BLOCK 
P -- AS R SUBSCRIPT. REfERS TD PR8SI~E WEDOE 

fRCTOR Of SAfETY R 
R. + R. + R, 

Oil - D. 

LAKE PONTCHAItTRAIH I LA. AND VICINIT Y 
HIGH LEVEE PLAN 

DESIGN MEMORANDUM NO.19" GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
FLOOD SIDE LEVEE 

STABILITY ANALYStS 
STA.36+50 TO 50+00 EAST SIDE 

u,s. ARMY EMJINE!R DISTRICT. NEW ol'tLEANS 

CORPS OF ENGINEERS 

JUNE 1988 FII.E NO. H-2" 30290 

PLATE: 51 
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IIIISUIIEIJ RESISTING FORCES 
DRIVING 8U""RTION FRCTOR EffECT HE C - UNIT CCHESle~ - p.~.r. FlICT/1IIt 
FORCES Of FORCES Of 8TRATun SGll 

FAlu.£ ~ SAfETY UIIJr NT. P .c.r. C£HTE.~ IIF SrRlltun ea~TIIII IIF S~RArun AHOLE GE~E~Al NOTES: 
MO. I ELEY. RR R. Rp DR -D p _,.7,. IIlYl_ l1li. TYPE 

YOT. I YOT. 2 YElIT. 2 CLASSIFICATION. STRATIFICATION. SHEA~ YOT. I YO~. 2 YERr. I DE0IIEt:8 

® CD! -'/.0 12~74 7629 4406 1,,'/66 . 2379 24908 1138'/ 2.19 ffi 
STRE~GTH. AND UNIT WEIGHT Df THE SDIl 

(·WATER} 62.6 62.6 0.0 0.0 0.0 0.0 0.0 WE~E BRSED DN THE RESULTS OF UNDISTURBED 
® CD 1-11.0 116032 1&396 1&&79 121397 1&"'19 126006 I 16018 1.62 2} (CHJ 110.0 1\0.0 400.0 "00.0 400.0 "00.0 0.0 BORINGS. SEE BORING DATA PLATE 39 

® ®I-u.o 116032 114464 12100 121397 11662 131&88 11974& 1.60 
~ 3> ICHI 1\5.0 116.0 700.0 700.0 700.0 700.0 0.0 

© CD 1-20.0 120483 11274 18846 144192 11'/619 136603 126613 1.37 H) (CHI 100.0 10,.0 300.0 400.0 300.0 400.0 0.0 
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<8} .SP) 122.0 122.0 0.0 0.0 0.0 0.0 33.0 C -- UNIT COHE6ION. P.6.F. 
.2.-.. STRTIC WATER SURfACE 
o -- ·HORIZONTAL DRIVING fORCE IN POUNOS 
R _ .• HDRl!DNTAL RESIS,JNO fORCE IN POUNOS 
A -- AS A SUBSCRIPT. REfERS TD Acr I'/E liE DOE 
B -- AS A SUBSCRIPT. REfERS TO CENTRAL BLOCK 
P -- AS A SUBSCRIPT. REfERS TO PRSSIVE WEOOE 

fACTOR Of 8AfEry = RA + R. + R, 
D. - Dp 

LAKE PONTCHARTRA'N f LA. ANO VICINITY 
HIGH LEVEE PLAN 

DESIGN MEMORANDUM NO.19· GENERAL. DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
PROTECTED SIDE LEVEE 

STABILITY ANALYSIS 
STA.50+00 TO 64+00 EAst SIDE 

u.s. ARMY ENGINEER DISTRICT. NEW ORLeANS 

CORPS or EN.,HUAS 

JUNE 1988 FILE NO. H'2' 30290 

PLATE. 52 
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nfllift' ....... ~ SAFETY UIIIT U. P.C.f. CElITE!I Of SrRAW" BOrror. Of S!RaTUft ANOLE 

fIJ. I !l.EY. R. R. R, D. -0, ftl/s1I1IIJ DlUIIIIJ 118. TYPE 
YEilT. I YERr. 2 YERr. 1 YElIr. 2 YE";. 1 YEn. 2 DEOIIEES 

® <D !-10.0 11682 1314(6 113& 16973 1136 2&943 11i03'1 1.73 0> (WATER) 62.5 82.5 0.0 0.0 0.0 0.0 0.0 
® <D 1-20.0 1182'/8 112440 14821 136448 111&62 13&337 126884 1.3. ( 2> 110.0 110.0 400.0 400.0 400.0 400.0 0.0 

GENERAL NOTES: 

<D 1-26.0 121653 112691 1'1&&'/ Is0226 11801s 14190. Isml 
(CHl 

CLASSIFICATION. STRATIFICATION. SHERR © 1.30 ( 3> :CHl 11S.0 116.0 700.0 700.0 700.0 700.0 0.0 STREN~TH. AND UNIT WEIGH: OF THE SOIL 
< .4> (QO 100.0 101.0 300.0 400.0 300.0 400.0 0.0 HERE BRSED ON THE RESULTS OF UNDISTURBED 
< &) (CH) 75.0 90.0 160.0 300.0 160.0 300.0 0.0 BORINGS. SEE BOrIN~ DATA PLATE 39 

< B) (CHI 100.0 102.0 200.0 360.0 200.0 360.0 0.0 

<7> (CH) 100.0 102.0 30D.0 360.0 300.0 360.0 0.0 
( 8) (SPI 122.0 122.0 0.0 0.0 0.0 0.0 33.0 NOTES 

• _ .. R~OLE Of INTE~NAl FRICH ON. DEGREES 
C···· UNIT COHE~ION. P .!l.f. 
JL _ .. STRTIC NATER SURFACE 
D·· .. HDRllOHTAL CRJVIHG fORCE IN POUNDS 
R _.- HORllONTAL RESISTING fORCE IN POUNDS 
R _ .. All A SUBSCRIPT. REFERS TO Acr lYE MEDDE 
B _ .. AS A SUBSCRIPT. REFERS TO CE~TRAL BLOCK 
P _ .. AS R SU8SCIUPT. REFERS TO PRSS /vE NEDDE 

FACTOR OF SRFET'f = 
R.+R.+R, 

O. - Dr 

LAKE PONTCHARTRAIN, LA. ANO VICINITY 
HIGH LEVIEE PLAN 

DESIGN MEMORANOUM N 0.19 • GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
FLOOD SIDE LEVEE 

STABILITY ANALYSIS 
STA.50+00 TO 64+00 EAST SIDE 

u.s. ARMY ENSINEER DISTRICT ,NEW ORLEANS 

CORPS OF IEMIINEUS 

JUNE 1988 FILE NO.H-2· 30290 

PLATE: 53 
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© ill 1-33.0 119952 113"142 1t5430 18:3217 145442 

~ ODI-33.0 119952 124648 113600 183217 138370 

RE .. STlNO DIIIUNO 

27229 

131602 

136166 

142438 

149124 

158198 

16107 

.118403 

126531 

130221 

! 37715 

144847 

1.89 

1.72 

1.42 

1.40 

1.30 

1.30 

-50 

I 
-60 -70 -80 -90 -100 -110 -120 -130 -140 

I I I I I I I I I 

CANAL SID E. 

EL. 11. B 

ITllArUn I SOIL EffECTIVE 

UHIr NT. P.C.f. 
NO. TYPE 

VERT. \ VERT. 2 

[WATER) 62.5 62.5 

(CHI 110.0 110..0 

(CHI 115.0 1I6.0 

- ICHI 100.a 101.0 

-(9 (CHI 75.0 

<&} (CHI 100.0 102.0 

(CHI 100.0 102.0 

(SP) 122.0 122.0 
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f---=C=---",UN:!..H,-=COH::.:;E::::8pIO:::.H_-~'..:;.8::..:.,-,f .'----i fRICHON 
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VERT. I VERT. 2 VERT. I VERT. 2 DEGREES 
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700.0 700.0 700.0 700.0 0.0 

300..0 400.0 300.0 400.0 0.0 

150.0· 300.0 150.0 300.0· 0.0 
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_ GENERAL NOtES: 
CLASSIfICATION. STRATIfICATION. SHEAR 
STRENGTH. AND UNIT WEIGHT OF THE SOIL 
WERE BASED ON THE RESULTS Or UNDISTURBED 
BORINGS. SEE BORING DATA PLATE 39 

t> -- ANOLE Of INTERIIIK fRICl'IOIl.· DEOfttlB8 
c: -- UNlJ' COH88IDN. P.5.f;, 
~-- STATIC WRTER SURFACE 
o -- HORIl~TAL OftJVIN9 fllRCE IN POUIIIlS 
R -- HORIIONTRL RESISTING fORCE IN POUNDS 
A -- AS R 5UBSCRI1'T. RE(ERS TO RCTIVE WEDDE 
B -- AS R SU6SCRIPT. REfERS TO CE~TRRL BLOC~ 

P -- AS R SUBSCRIPT. REfERS TO PRSSIVE WED DE 

R~ • R. + R, 
fRCTOR Of SRfETY : ----0. _ 0, 

LAKE PONTCHARTRAIN. L.A. AND VICINITY 
HIGH LEVEE PL AN 

DESIGN MEMORANDUM NO. 19 - GENERAL DESIGN 

ORLEANS AvENUE OUTFALL CANAL 
PROTECTED SIDE LEVEE 

STABILITY ANALYSIS 
STA.64+00 TO 90+50 EAST SIDE 

U.S ARMY ENGrNEER DISTRICT t NEW QRLEANS 

CORPS OF ENGINEERS 

JUNE 1988 FILE NO. H- 2- 30290 ._ 

PLATE. 54 
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A88unEO RESISTIHO fORCES DRIV ING sunnAfION FRCTOR 
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.... fI II.~ &U!F8CE 
FORCES Of FORI;f;S_ Of .TllATlJn .GIL 

SAFETY U.U liT. ,. .c.r. C91U IIf' SfllRTUII Mfran IIf' STllATUn MOlE 
110. I ELEY. Ri! R. RI' 0. .... 01' _"nllO IIIICY/IOG .e. rrfE 

VERr. I YQU. t YERT. I YERr. t 'ERT. I VDlT. t DEOREEa 

® @!-1I.0 . t 183t 8974 13'11 1427'1 1332. 22n8 .121145 1.71 (t' !WATER) 82.5 82.5 0.0 0.0 0.0 0.0 0.0 
® CD l-ta.a 1'1548 111378 14621 132291 19582 1315'45 122729 1.'39 (2~ !CH) \10.0 HO.O 400.0 400.0 400.0 400.0 0.0 

GENERAL NOTES: 

(C) en 1-33.0 1'264411 112'391 112100 1745'85 I 38a2S 149940 I '38580 I .'30 CLASSIfICATION. STRArIfICATION. SHEAR 
(3) (CHI 116.0 116.0 '100.0 700.0 '00.0 '100.0 0.0 STRENOTH. AND UNIT WEIOHT Of THE SOIL 

____ .cc..::..- ____ 

< 4~ (CHI 1(10.0 101.0 300.0 400.0 300.0 400.0 0.0 WERE BASED ON THE RESULTS Of UNDISTURBED 

<S~ 
BORINOS. SEE BORINO DATA PLATE 39 

(CHI '15.0 110.0 \60.0 300.0 150.0 300.0 0.0 

<8> (CHI 100.0 102.0 200.0 350.0 200.0 360.0 0.0 

<7> ICHI 100.0 102.0 300.0 360.0 300.0 350.0 0.0 

<8} ~) 122.0 122.0 0.0 0.0 0.0 0.0 33.0 .ll..O~ 

t-- ANDlE OF INTERNAL FRICTION. DEDREES 
C -- UNIT COHESION. P.S.F. 
~-- STATIC WATER SURFACE 
o -- HORIlONTRL DRIVING rORCE IN POUNDS 
R ,..: HORllONTRL RESISTINO fORCE IN POUNDS 
A -- A8 R SU8SCRIPT. REfERS TO RCTrVE WEnDE 
B -- RS R SUBSCRIPT. REfERS TO CEtliRRL BLOCK 
P -- RS A SUBSCRIPT. REfERS TO PASSIVE WEODE 

FACTOR Of SRFETY = RA • R •• R, 
OR - 0, 

LAKE PONTCHARTRAIN. LA. AND VICINITY 
HIGH LEVEE PLAN 

DESIGN MEMORANDUM NO. 19 - GE NE RAL DESIGN 
ORLEANS AVENUE OUTFALL CANAL 

FLOOD SIDE LEVEE 
STABILITY ANALYSIS 

STA.64+00 TO 90 + 50 EAST SIDE 
u.s. ARMY ENGINEER DISTRICT. NEW ORLEANS 

CORPS OF ENGINEERS 

JUNE 1988 FILE NO. H- 2 - 30290 

PLATE. 55 
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GENERAL NOTES: 
CLASSIfICATION. STRRTIfICATION. SHEAR 
STRENGTH. RND UNIT MEIGHT OF THE SOIL 
MERE BASED ON THE RESULTS Of UNDISTURBED 
BORINGS. SEE BORING DRTR PLRTr 40 

NOTES 

• -- RNOLE OF INTERNAL FRI CTION. OEOREE6 
C -- UNIT COHE6ION. P.S.F. 
lL-- STATIC NATER SURFRCE 
o -- HORII!ONTAL DRI'IINO FORCE IN POUNDS 
R -- HORIIONTAL RE6ISTINO FORCE IN POUNDS 
R -- AS A SUB6CRIPT. REFERS TO ACTIV[ MEDOE 
8 -- RS R SUB6CRIPT. REFERS TO CENTRAL 8tOCK 
P -- AS R SUBSCRIPT. REFERS TO PRS8IVE WEDOE 

FACTOR OF 6AFETY : 

l""E POIIITCHMTIlAI_, LA UO VIC.NIT'f 

HIGH LEVEL PLAN 

DESIGN IIEIiOIt-"1I NO, 19 GENE""L DESIGN 

ORLEANS AVENUE OUTFALL CANAL 

FLOODS IDE LEVEE STABILITY ANALYSIS 
STA. 90 + 50 TO STA. 104 +00 

U.S, ""IIY EIIGINEE" DISTRICT. IIEW O"LEANS 
COltl'S Of IEllGlNEEItS 

JUNE 1988 fiLE 110. H-2-3029:=..0_-J 

PLATE 56 
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AlOTE." FL OOL) WALL riP fLEVAT/ON VARIES 
EffECTIVE C - UNIT CDHE8/DH - P.I.f. fRICTION AIIUIlEO RESISTING fORCES DRIVING SUI1I1RTlCN FACTOR 

8T1111Tun SOIL FORCES OF FORCES OF GENERAL NOTES: UNIT NT. p-e.f. CENTER Dr ITRATun 8GTTO" Of 8TRATun RNUlE FAllUIIF IWR....,.. SAFETY . 
l1li- TTPE 

NO. I [LEV. Ra R. R, D. -0, 1I,,"n. l1li,,,. CLASSIFICATION. STRATIFICATION. SHEAR 'ERT. I ,VERT. 2 VERT. I VEAT. f VERT. I VERT. r OEDREE6 

<T> (WATER) ® CD!-lo.0 13397 7660 6461 21911 6796 2741B 16116 1.70 STRENGTH. AND UNIT WEIGHT OF THE SOIL 
62.6 62.6 0.0 0.0 0.0 0.0 0.0 

® CD 1-20.0 11B416 1731;0 /13034 I 4770B /21622 13BBOD I 261B(; 
WERE BASEO ON THE RESULTS OF UNDISTURBED 

<2~ (CH) 116.0 116.0 700.0 '1oe.o 700.0 '/00.0 0.0 1.4B 8llRINGS. SEE BORINODATA PLATE 40 

< 3~ (CH) 112.0 112.0 6ee.0 60e.0 600.0 60C.0 0.0 [© (i) 1-36.0 131436 Itsooo' 126988 /103421 160415 173424 143006 1.71 
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(O} (CH) 102.0 lel/.O 600.0 500.0 500.0 600.0 0.0 
(7} (SP) 122.0 122.0 0.0 0.0 0.0 . 0.0 33.0 C> -- ANDLE OF INTERNAL FRICTION! oEGREE6 

C -- UNIT COHE6ION. P.6.F. 
~-- STATIC MATER SURFACE 
o -- HORIlONTAL ORI.ING FaRCE IN POUNDS 
R --. HORllONTAL RESISTING FORCE IN POUNDS 
A -- AS A SUBSCRIPT. REFER6 TO ACTIVE ME ODE 
B -- AS R SUBSCRIPT. REFER6 TO CENTRAL BLOCK 
P -- AS A SUBSCRIPT. REFERS TO PASSIVE WED DE 

FRCTOR OF SRFETY = R. + R •• R, 
OR - 0, 

LAkE POfrIITCHHT_. LA ANO VICINITY 

HIG" L.EV£L. PLAN 
DESIGN IIEMORANOUIII NO. I' GEllERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
PROTECTED SIDE 

LEVEE STABILITY ANALYSIS 
STA. 90 of 50 TO STA. 104 +00 
u.s. AllIlT ENGINEER DISTltICT. NEW ORLEANS 

CORPS OF ENGINURI 
JUNE. 1988 ,ILE NO. "-2-3029.0 

PLATE 57· 
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OF rL OOLl)'VA)..L. VA~/6s, ErnCTI¥t C - UNIT COH(al~ - p ••• r. rlUCTJIIII II8IUIIED RESISTING FORCES DRIVING SU""RTION fACTOR STRENGTH. RND UNIT WEIGHT OF THE SOIL 
arllllru" saIL ......... . ..... "". FORCES OF FORCES OF HERE BASED ON THE RESULTS OF UNDISTURBED 

UNIT NT. P.C.I'. CENTER DI' STIRTU" HTTM Dr aTIIRTUII ANOLE SAFETY BORINGS. SEE BORING ORTR PLRTE 40 

Yl YJ Phi L/A/E .5T,-f/lTt//W 0 NO • Tyn NO. T [LEY. R. R. R, D. -0, mlST1_ DIU"_ 
/A!' ¥£AT. 1 ¥tilT. 2 YERT. 1 YEllt.2 VERT. 1 VEIIT. 2 DEDIIEEI 

0 
<T> (WATER) 62.6 62.5 0.0 0.0 0.0 0.0 0.0 ® CD !-8.0 18196 13026 1639 19121 633 32161 19194 1.71 

Yl W P/I L/#E /# STlfATU/W <2~ (CHI 116.0 115.0 700.0 700.0 700.0 700.0 0.0 ® CD 1-20.0 128664 /18837 19162 160844 111692 166643 139262 1.44 
~gIE§ 
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6 (MLI 117.0 117.0 200.0 200.0 200.0 200.0 16.0 C -- UNIT COHE6ION. P.6.F. 

(6~ (CH) 102.0 ·102.0 600.0 :500.0 600.0 :500.0 0.0 l[-- STATIC MATER SURFACE 

<7> (SP) 122.0 122.0 0.0 0.0 0.0 0.0 33.0 
o -- HORIlONTAL DRIVIND fORCE IN POUNDS 
R ... HORIlONTAL RE616TING fORCE IN POUNDS 

(8) (CH) 106.0 106.0 7&0.0 750.0 7&0.0 750.0 0.0 A -- AS A. SU8SCRIPT. REfER6 TO ACTIVE WEDOE 
8 _ •. AS A SUBSCRIPT. REFERS TO CENTRAL BLOCK 
P -- AS A SUBSCRIPT. REFERS TO PASSIVE ME DOE 

fACTOR Df SAFETY = 
RR + RI + R, 

OR - D, 

LMC[ ,"O .. TCHA..,.. .... LA. AM) VICINITY 
HIGH LEY£I. PLAN 

DESIGN M[MOfIMDUIII NO. I' GE:IIIEItAL DESIGN 

ORLEANS AvENUE OUTFALL CANAL 

FLOODSIDE LEVEE STABILITY ANALYSIS 

STA. 104 + 00 TO LAKEFRONT LEY. 
u.s. ARlIT ENGINEU DlSTIIICT. NEW ORLEaNS 

COIIPS OF [_EItS 
JUNE lUI FILE NO. H-2-30290 

PLATE 58 
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~ 2} (00 116.0 116.0 700.0 700.0 700.0 700.0 0.0 ® CD 1-20.0 1261136 110366 hll288 62431 IZ9818 166680 122813 2.46 ~!HEQ 
~ 3) (CHI 112.0 112.0 600.0 600.0 600.0 600.0 0.0 ill.LCD 1-36.0 136644 11.600 132424 1113388 1,78"17 182668 b&481 2.33 
~4) (00 103.0 103.0 280.0 280.0 280.0 280.0 0,.0 .-- ANOLE OF INTERNAL FRJCTJON. OEOREES 

~ &) INU 117 ·0 117.0 200.0 200.0 200.0 200.0 1&.0 C -- UNIT COHESIDN. P.6.F. 

0.0 ll-- 6JATIC HATER SURFACE 
~ S} (CHI 102.0 102.0 600.0 &00.0 500.0 &00.0 

o -- HORJ!DNTAL DRJVJNG fORCE IN POUNDS 
~7) (SPI 122.0 122.0 0.0 0.0 0.0 0.0 33.0 R -- HORJ!ONTAL RESISTJNG fORCE IN POUNDS ,. 

{8} (,CHI 106.0 106.0 760.0 760.0 760.0 760.0 0.0 A -- AS A SUBSCRIPT. ·REFER6 TO ACTIVE MEODE 
B -- AS A SUBSCRIPT. REFERS TO CENTRAL BLOCK 
P -- AS A SUBSCRIPT. REFERS TO PASSIVE MEDDE 

FACTOR OF SAFETY = 
R. + R, + R, 

O. - 0, 

LAkE: PO'nettA .. T .... I ... LA. AJtO IIICIMTV 

HIGH ~ P1.AN 

DESIGN MEMOItAN_ NO, I' GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CAHA\.. 

PROTECTED SIDE 
LEVEE STABILITY ANALYSIS 

STA. 104+00 TO LAKEFRONT LEVEE 
U!>, AltlN ENGI"hlt DISTRICT. NEW ""LEANS 

JUNE 1'88 CORPS 0' ENGI~~, H-2-302tO_ 

PLATE 59 



20 

10 

o 
, 
~ .. 
c:?-10 
z 

E 
.... -20 
z .. 
i o 
i:-30 
~ 
> 

d 
··40 

··60 

-60 

-100 

I 
-9D -80 -70 -60 -60 -40 

I I I I I I 

SIDE 

FL -40,5 

-30 -20 -10 0 ID 20 30 40 

I I I I I I 
\lEll.i.1 VERi. 1. 

I I 

_0 
U,L .. r &1JIU"au 

JIll. I 'In. 
® <D1-6.0 

® ® 1·-6.0 

® <DI-lo.o 

® ® 1·-10.0 

@ <D 1·'12.9 

® ® 1'-12.9 

@ <D 1"13.0 

1cD> rol-13.0 

DISTA~CE IN FEET 
60 60 '10 80 90 100 110 120 130 140 160 160 170 180 190 200 210 220 230 240 260 260 270 

I I I I I I I I I ! , I I I I I I I I I I 

P/?OT£CTEI) SIP&" 

________ -7.- J;:l: :.~tD... ___________ . __________ .... __ ~ .. - _._.- - - - - - - - - - - - - - -- - - - - - - - - - - - - -. 

RESISTINO fCRCES DR:'IINO eU""A~ION fACTOR 
FORCEIJ OF FORCES OF ITllhT"JII l1li11. 

R. ! R. R, D. -D, aren .. 1 0111"11" 
SAFEH !III- rtrI! 

3001 ! 711ll! 32&2 1.048 1&33 U;6& IRSl& 1.411 I 
13001 1t31J".t7 11100 In048 h211 1161038 11091S: 1.&& 

I 136611 17912 14347 118873 14219 11&az8 i12664 1.26 

13609 It 2437 \2100 \tSII'13 j161l;Z 118200 i 1&181 1.20 I 
1

43011 19637 1&460 121833 16933 119800 114860 1.30 

4301i \t&300 \3260 121833 i31i6& 1228811 116278 1.2& I 
1&830 1;1486 i6&73 121228 hOll2 12881111 1,4146 2.04 I 
1&130 1263> ; 1330& 12'228 13174 13&446 1180&4 1.98 j 

fl> (:WATERI 

~ 2) (CHI 

~ 5) (CHI 

~ ~) (CHI 

~ &) (CHI 

® (CHI 

~ 'I) (CHI 

~ 8) (SPI 

~ 9) ISP) 

Dflcrrre c - IIIIT ~-. ,- - '.G.'. 
IIIlT IIf. r.c.r • "~f!.~ /If .TUM I _Trill!. STIAT"JII 

mr..l YOf. I YD •• 1 m •. ! fLU. 1 Yr.~f. I 

82.6 82.6 0.0 0.0 0.0 0.0 

160.0 160.0 400.0 400.0 400.0 400.0 
110.0 110.0 400.0 400.0 400.0 400.0 

116.:1 116.0 '/00.0 '/00.0 '/00.0 700.0 
100.0 100.0 300.0 300.0 300.0 300.0 
'/6.0 84.0 160.0 260.0 1&0.0 260,0 

100.0 100.0 200.0 300.0 200.0 300.0 
122.0 122.0 0·0 0.0 0.0 0.0 
122.0 122.0 0.0 0.0 0.0 0.0 

flllr.;JlI. 

allDI.' 

DlOIIE" 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
33.0 
33.0 

-60 

OENERRL NOTESI 

/I) 
z 
C,I .. 
I·· 
~ 
> ... 
iii 

CLASSIFICATION. STRRTIFICATION. SHERR 
STRENOTH. AND UNIT HEIOHT OF THE $OIL 
HERE 'BASED ON !HE RESULTS OF UNDISTURBED 
BORINOS. SEE BCRINO DRTR PLRTE 40 

NOTES 

t-· R~DlE OF INTER~AL FRICTION. DEOREE~ 

C -" UNIT COHE8IIlN. P.6.F'. 
JL._. STAtIC MATER SURFACE 
o _ •. HaRHONTAL DRH INO, FORCE IN PO".II1OS 
R _ •. HOII;IDNTAL RE8IS!lHG FORCE IN PIlUNOS 
A···· All A, 6UMCR: PT. REfERS Til ACTI'/E lIEDOE 
B _. All A ~JRIlCRIPT. REf~~S Til C~~TR~L 8LDCr. 
P _. All A SUBIlCR;PT. REFER8 Ta PAIlSI~E NEDOE 

R. + R. + R, 
FACTDR CF SAFET'( =. D •.• D, 

LAKE PONTCHARTItAIN, LA AND VICIN'TY 
HIGH LEVEL PL"N 

DESIGN MEMORANDUM 1'10.19 - GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 
PROTECT-ED SIDE LEVEE 

STABILITY 'ANALYSIS 
STA. 0+00 TO 22+40 

STA.23+40TO 29+40WEST SIDE 
u.s. AMY ENIINEEIt DISTRICT. NEW __ rANS 

COIIPS or EIIQIM£ERS 
JUNE 1988 FILE NO.tf-Z· 30290 

PLATE:60 



DISTAMCE IN FEET 
190 180 17C 160 160 140 130 120 110 100 90 80 '10 60 60 .0 30 20 10 0 -10 -20 -30 -.0 -60 -60 -'10 -tlO -90 -100 -uO -i.20 -i.30 -140 -160 -160 -1'10 -180 
1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 J J J 1 vCRFI I I I I I ! I I 1 I I I I I I 1 I 

GB.o$.EL 1.4.1 NET EL 1+.2. \lE.R.1 i 
VE~".1 ~1".s~ I ORLE~~S AVE P/?OTECT£P 10 r- CANAL S/Ol: I n4< ""- ,DE<;'Q~t>E (~1;t) 

S/L?E - 10 

fbWC /0 ¥7a1:7'r- E,l.!) E.L·.B E/../,S 
0 f-

- ~ 'E'I -;~.D- z:.:w.~-:-~....El..--,3.0;-- lz~i,,~'/~:b: -_. -_r~~~I':14 :1'~DfJ1.5It 1::::':.,..~_ - 0 ---- ------------------- ---.. - ----- ---- --- - _. ---- ----- - - ------ --- ---- - _. 
£L-~ (1) --- .... E - 0 "~L-l.O ~I,,\, ~ ,. 

" '\J ". '(iN (1)// ® . 
~-10 r- - ~ ~ 

.. - -10 ~ 
:0:- n-~ 'Q\ ~ .~ ttl". .~. ~ :0:-
C? U -j3.() ® <D" (~ Gi' 

. 
C? z TIP EL -l~.B z 

:;; -20 r- - - -20 0-

III I:i ... ... 
?: ® ~ .. 
1-30 - - -30 II) 

z co :: j: 0-
Il: II: > 

E/'-~o.s > 
~-.o - -.0 III r- ill III 

.. 60 f- - -60 

-60 -- - -·60 
. 

_1ItIII RESISTJNG FORCES DRIYIN!) SU""A!lCN FACTOR EllRCTJ".'E ·C·I8I:T _. r ..... '. 'I:CU. FORCES OF FORCEIJ OF ITllllTJI1 .,l 
nfU_ .,..""" ! -Dr 

IJAFET-( IIIIITIIIT. ,.C.,. !:!lIto ", ITIIII,JI1 IIIITTIIII • IrRIo ~oIIt au 
1111_ I £1.1'1. R. R. R, D. HIllin. l1li1". !Ie. TTf'E 

YOT. 1 Yd!.2 YL'U. 1 YO!. 2 P-lIT. 1 ~T. 2 IXOII££S 

® <DI-s.o 11099 2&811 D &'183 !n 1.802 &732 2.03 0) IWATER! 82.& 82.& 0.0 0.0 0.0 0.0 0.0 
® <D 1-10.0 110780 1203& Im8 110806 11102 laDoe 19864 1.42 U) (CHI 110.0 110.0 400.0 400.0 400.0 400.0 0.0 

GENERRL NOTE§I 

® ®1--lo.D 110':80 13888 11111& 110816 1847 11&403 111969 ~.&& 116.0 
CLASSlfICATICN. STRATlfICATICN. SHERR 

~ 3 1CoH). llS.O 700.0 '/00.0 '/00.0 '/00.0 0.0 STRENGTH. RNo UNIT IoiEIOHT Of THE 8011. 
~ <D1-u.1I In"/81 123-/2 1221i 11&2911 12428 116414 1.2870 1.28 ~ 4 ICHI 100.0 100.0 300.0 300.0 liDO.!) 300.0 0.0 MERE BRSED ON THE RESULTS CF UNDISTURBED 
© ®1-lz.R It 1'181 /2848 Iz060 I1Ii21111 12283 1184&7 b30~& . 

'.H J 260.0 
BORINGS. SEE BORINO DR;R Pl.RTE 40 

~& (CH) 7&.0 84.0 1&0.0 250.0 150.0 . 0.0 
® <D1-13.0 11182"/ 33117 12306 11~486 12489 117&24 112918 

.. ~~;. 8 ICH) 100.0 100.0 200.0 300.0 200.0 300.0 0.0 
len, ~1-13.0 In82'/ 13714 I Z06& 1.&486 1234, 111&117 113118 7 !Sf) 122.0 122.0 0.0 0.0 0.0 0.0 33.0 

'8 ISP~ 122.0 122.0 0.0 0.0 0.0 0.0 33.0 NOTES 

•. _- IIMOLE OF JIITE!IMIIL FIUCTlON. DEOIIEElJ 
C ._- UNIT COHE810N. P.8.F • 
.sz. •• - nAT J C NATEl' SURFACE 
D -- HORIlONTAL DRJ~J"!) FIliCE IN PO~NDS 
R ... HOIIJlDNTAL IIE618TIII0 FOIICE III PO""D8 
II ._- M R 8"I'ICIIIPT. IIEFElIl) TO ACTJVE KDG! 
I ... All A 8:JIIICRJPT. REFE.'11J TO CE!'ITIIRL ILIICY. 
P ... AIJ A 8:JIIICIUPT. IIEFE.'IIJ TO PAIIIIVE MEDDE 

FACTOR OF IJAFET-( = II •• II •• II, 
O ... 0, 

LAk( PONTCHARTRAIN, LA. AND V'tlN ITY . 

HI'H LEVEL ~LAN 

.0[51G", IlEMORAr.D.UM 1010.19 - GENERAL DESIGN 

ORLEANS AVENUE OlTTFALL CANAL 
FLOOD SIDE LEVEE 

STABILITY ANALYSIS 
STA. 0+00 TO 22+40 

STA.23+40TO 29+40WEST SIDE 
u.s _ ..... Y E .. I.IIEER DIST.CT, IIIW OIIUAIII 

co_ Of' o ••• os 
JUNE 1988 FILE NO. H" 2 - 30290 

PLATE, 6\ 



I 

20 -

10 r-

o I---

~ 
> 
~ -10 r-
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z -
II> z 
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;:: -30 r-
ei: 
> ... ... ... 

-40 I---

-50 r-

-60 -

-110 -100 

EL.12.Z 

tL.-.J,-O 

EL.-8.5 

EL.-IO.O 

EL.-II.O 

EL.- 41.0 

NOTE: 

-90 -80 -70 -60 -50 -40 

I I 
CANAL SIDE 

v --

-- -

-30 -20 -10 0 

I I 
V£"1.1 

I 

10 

fL. 14.2 

20 30 

I I 
vERT. 1 
I 

40 

~'\~; -£,EL.-o.~ L. I. L • ... .. t--
~ 7 -. 

DEGRADE 
EL.-2.0 

EL.-2.5 

~ • .l~:.v / - J 
- .:::..- '" -W'\."'d\ IiY I / f / 

/ ~3) ~ ill 1/ Y 
.f .4\. ® 'CD / 1!L.-3.~ 

IVON 19H ~~ IVON 24H (.. 

TIP EL.-32.0 

oISTAHCE IN fEET 
50 60 

ORLEANS AVE 

_ _.P'_E~.: 4.: ~ 

...... 

70 80 

I I 
90 100 110 120 130 140 ~50 160 

I I 
PROTECTED SIDE 

~------

170 180 190 200 210 220 230 240 250 260 

I 

- 20 

- 10 

-0 

~ 
>; 

- -10 c!? 
z 
.... ... ... 

- -20 ~ -
II> 
Z 
C 

- -30 ::: 
eI: 
> ... ... ... 

- -40 

- -50 

- -60 

ANALYSIS WAS PERFORMED WITH A FACTOR OF' SAFElY a: 1.3 
ITIUITUft I lalL U,.ICTlVl C - UIIIT CHI/GIl - I ••• r. Up FRiCTlIIII "ELEV. UA = CA- RA Up = RBt'RpTOp 

l1li01.1 I-N_O_·_+-____ -+_...;DAj:;:,.....-+-_R....:;A~+_~..:E''-- Rr 0 P GENERAL NOTES I INCOR~ATED INTO 'THE SOIL PARAMETERS. UNIT liT. r.c.r. tlIIT" Gf' IrlUlTUft .OTTIII Gf' IrlUlrult 
Ma. fYl't 

~[IU'. 1 ~IIU. 2 ~W. 1 'lilT. 2 'W. 1 VEIU'. Z ~~II CLASSIFICATION. STRATIFICATION. SHEAR 
BASE -a.o 7329 0 1148 0 0 7329 1841 5481 STRENIHH. AND UNIT WEIGHT OF THE SOIL 

r-<~'l*,_t-1W7A-:-TERl-:--+6..:.2_.5'---+-S_2_. 5_-+-0_. 0_-1..:.0_.0'---1..:.0_. O'---t-'-O_. 0'---t_0...;'0'---i t----t----- _+-__ I--__ I--_-I~-_+--_+--_+---+-----..... WERE BASED 'N THE RESlH. TS OF UNO I STURBEO 
(2) (CH) 100.0 100.0 231.0 231.0 231.0 231.0 0.0 I -1.0 10887 1318 1536 1267 1382 956t 4185 5384 BORINGS. SEE BORING ORIA PLATl 40 
(3) (CH) 100.0 100.0 231.0 231.0 231.0 231.0 0.0 

< 4) (CIi) 75.0 84.0 115.0 192.0 115.0 192.0 0.0 2 -10.0 18878 31158 2976 3384 3400 13020 8780 3280 
(5) (eH) 100.0 100.() 154.0 231.0 154.0 231.0 0.0 

(8) (SP) 122.0 122.~ '0.0 0.0 D.1l 0.0 26.5 -19.0 3541. 6623 4966 4885 .. 890 28858 21641 7217 

NCHES 

t -- ANGLE af INTEitIIAL fJU CTI ON • DEORtES 
C -- UNIT caHEIIDN. P.S.f. 
ll-- STATIC MATE~ SURFACE 
o -- "aJUlaNTAL OJUVINO fORtE IN POUNDS 
~ -- "aJUIONTAL ftlSISTINO 'ORtE IN POUNDS 
A -- AS A SUBSCAlPT. ~EFERS TO ACTIVE WEOGE 
B -- AS A SUBSCAlPT. AEfERS TO CENTRAL BLaCK 
P -- AS A SU8SCJUPT. KEfE~ TO PASSIVE WEOGE 

fACTOK Dr SAfETY = ~ •• ~ • II, 
D. - 0, 

LAllI ~OIITC"AII_. LA. NIP VICINITY 
HIGM ~EVI!L 1'1."" 

DESIGN MEMORANDUM NO.le-GENERAL DESIIN 
ORLEANS AVENUE OUTFALL CANAL 

FLOOD SIDE ~EVE E 
DEEP SEATED STABILITY ANALYSIS 

S.TA •. 29+4'0 "FO STA. 50+00 
WEST SIDE 

U.I. ARlO" I" .... II!R DeITIIleT. MlW OIILIMII 
COIIPI OP I"II"RI 

JUNE I.. FILE NO.H- 2-:502,0 

PLATE 62 
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~-10 ~ 
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C? 
z 
>--20 ~ 
1::1 ... 
z ... 
1/)-30 '-
li ... >
II: ,. 
~-40 -.... 

-50 -

-60 -

270 260 

I I 

EL.-8.5 

EL.-IO.O-' 

EL.-19.0 

EL.-41.0 

260 240 230 220 210 200 190 

I I I I I I I 

DI8TANCE IN fEET 
180 170 160 160 140 130 120 110 100 90 80 70 

I I I I I I I I I I I I 
CANAL SIDE 

-"- - - - - - - - - - - - - -

11l1li1'l1li lalL EFFECr 1'1£ C - UNIT C8HEIIGI - P.I.'. 
UNJT NT. p.r..r. CEIITEII ", IntlITUII linn ", ITltaIllll •• TYPE mT. I VEIIT. t vEllr. I 'EIIT. 2 VDr. I YD!.2 

m !WATER) 82.1i 81l.1i 0.0 0.0 0.0 0.0 

<2} ICHl 100.0 100.0 300.0 300,0 300.0 300.0 

<3> ICHI 76.0 84.0 160.0 260.0 1&0.0 2&0.0 

< 4> ICHI 100.0 100.0 200.0 30G.0 200.0 300.0 

<6> (SPI 122.0 122.0 0.0 0.0 0.0 0.0 

60 60 40 30 20 10 0 -10 -:20 -30 -40 -60 -60 

I I I I I 
PROTECTEO SIDE 

EL.-I 

--

-'- TIP EL -32.0 

'IUCTlDII IIIIIIIIID RE81STIN~ fORCES DRJ'IJNO 8U""ATJON FACTOR 
FORCES OF t'0_CE8 Of 

liliiii.£ ~""'- "'--
I D.a. R. R. Rp D. -0, ~'II. 

SAFETY 
II£OIIm! ..,. .n, • 
0.0 ® <D 1-10.0 63&2 3760 SlOO 4861 a851 10002 3782 2.&4 

® <D 1-111.0 hom I2&B3 142411 hS8'll hn .. 1185129 \7891 2.14 0.0 
0.0 

0.0 
33.0 

-70 -80 -90 -100 

I I 

- 10 

- 0 
- -

. 
- -10 ~ 

~ 
C? 
z 

- -20 ... ... ... ... 
z ... 

- -30 11:1 z 
~ >-
II: ,. 

- -40 ... 
....I ... 

- -50 

- -60 

~!'<IERRL NOTES: 
CLRSSIFICRTION. STRRTIfICRTION. SHERR 
STRE~~TH. RND UNIT HEIGHT Of THE SOIL 
HERE BASED ON THE RESULTS Of UNDISTURBED 
BORIN~S. SEE BORING DRTA PLATE 40 

NOTES 

• -- ANOLE Dr INTERNAL FRICnON. OEOIIEEfI 
C -- UHIT COHE8ION. P.S.F. 
It-- ITATIC MATER SURFACE 
o -- HORIlONTAL DRlllNO FORCE IN POUNDS 
R -- HORIlONTAL RESISTINO FORCE IN POUNCS 
A -- A8 A SUBSCRIPT. REFERS TO ACU'IE HEDGE 
B -- A8 A SUBSCR IP T. REFERS TO CENTRAl. BLOCK 
P -- as A SUBSCRIPT. REFERS TO PA6SIVE HEDOE 

FACTOR Dr SAFETY = 
R •• R •• R, 

O. - Dp 

LAI(E PONTCHARTitAlN, LA AND VICINITY 

HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 

FLOOD SIDE STA BILITY ANALYSIS 
STA. 29 .... 40 TO STA. 50 .... 00 

WEST SIDE 
u.s ....... v ENGIN!!!1t DISTRICT I NEW ORLEANS 

COItPS OF ENGINEERS 
JUME. IIB8 FILE NO. H-2-302'0 

PLATE 63 
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-50 
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-70 

-130 -120 -110 

EL. 12.0 

EL.-3.0 

-100 -90 -BO -70 

I I 
CANAL 

-60 

I 
SIDE 

-50 -40 . -30 

I I 
VERT. 1 

I 

----------------------------a~b--
EL.-9.0 

EL.-IO.O 

@ 
EL.-20.0 

EL.-21.0 ® 

@ 
EL.-43.0 

EL.- 82.0 

NOTE: ANALYSIS WAS PERFORMED WITH A FACTOR OF SAFETY 

OF 1.3 INCORPORATED INTO THE SOIL PARAMETERS. 

-20 -10 0 

I I I 
VE.R1.2 

I 

10 20 30 .0 

I 
VE.RT. 1 

I I 

I 
EL. 14.0 

£L -,3.5 

DISTANCE IN FEET 
50 60 70 BO 

I I I I 
90 100 110 

I I I 
PROTECTED 

120 

I 
SI[;E 

130 140 150 160 170 

ORLEANS AVE 0 

IBO 190 200 210 220 230 240 250 

._- -----------------------------------------------------------~-.----------------------------. 

-
me:cTln C - UIIH CHI!" - P ••• ,. fRICTI .. NO. ELEV. 'T"TU~ lOlL 

UIIH MT. P.C.,. ChorE. fIIf ,ruruR 1O"on fIIf .r.~Tun -.E 
110. n'E 

'Elr. t 'Elr. I VEIT. t vElr. I vElr. I IJ(OKEI VE.r. 1 
BASE -6.0 

(i) (WATERJ 82.& 82.& 0.0 0.0 0.0 0.0 0.0 

• 2) · (CH) 100.0 100.0 231.0 231.0 231.0 231.0 0.0 I -10.0 
.3} .cCH) '7&.0 84.0 11&.0 192.0 11&.0 192.0 0.0 

u> · (eH) 100.0 100.0 164.0 231.0 164.0 231.0 0.0 2 -20.0 

• &) 
· (CH) 100.0 100.0 231.0 2&0.0 231.0 2&0.0 0.0 

.8) · ( SP) 122.0 122.0 0.0 0.0 0.0 0.0 28.& 3 -27.0 

• '7) 
.( eH) 10&.0 10&.0 .1&.0 .8&.0 .1&.0 .1&.0 0.0 .. -43.0 

U" : DA- RA . 
RS 1. Rp -"Dp 

-Up: 
.,._,- .. -

DA RA Re Rp Dp 

I023C 0 1536 0 0 

1:5731 1413 1536 1782 1093 

35991 880! 41eE 448i looec 

155M 996' 6436 76~ . 22299 

1226?'! 30555 18430 354~ 71513 

UA Up UA - Up 

10230 1536 8694 

14318 4381 9937 

29188 18708 10480 

4!5996 36431 9!16!5 

92138 125318 -33240 

. 
0 

": 
c!? 
z 
..... 
III 
III .... 
z -... z 
0 -..... II: 
> 
III 
~ 
III 

GENERAL NOTES 
CLASSIFICATION. STRATIFICATION. SHEAR 
STRENGTH. AND UNIT WEIGHT OF THE SOIL 
WERE BASED ON THE RESULTS OF UNDISTURBED 
BOR I NGS. SEE BOR I NG DATA PLATE 40 

NOTES 

+-- ANGLE Of INTERNAL fRICTION. DfGREES 
C -- UNIT COHfSION. P.S.f. 
JZ-- 8TATIC MATER SURfACE 
D -- HDRIZONTAL DRIVINO fORCE IN 'OUNDS 
R -- HORIZONTAL RESISTINO fORCE IN POUNDS 
A -- AS A SUIICRI'T. REffRS TO'ACTIVE MEODE 
8 -- AI A SUIICRI'T. REfERS TO CENTRAL ILOCK 
, -- AS A SU8SCRIPT. R£fERS TO PASSIVf MEDDE 

FACTOR Df SAffTY • 

~AKI! PONTCHARfIU,., LA AND VICINITY 

HIGH LEVEL PLAN 

DESIGN MEMORANCUM NO. 19 GENERAL DESIGN 

ORLEANS AVENUE OUTFALL CANAL 

DEEP SEATED STABILITY ANALYSIS 
STA. 50+00 TO STA. 64+00 

WEST SIDE 
u.s. ARMY ENGINEER DISTRICT, NEW ORLEANS 

CORPS OF ENGINEERS 
JUNE 1988 FI 1'10. H-2· 

PLATE 64 
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..... MOLE IIF IflTIlIlNAI. F!tlr:T1I1N. DEGREES 
C -- aNIT CIIHfSIDN. p.~.r. 
It-- STATI!: MArER SURFACE 
D -- HDRIIDNTAL 01111110 FIIRCE IN PIJUND8 
R -- HORIZONTAL RESIS'IIIO FIIRCE IN PlJUND8 
A -- AS A SUIISCIlIPT. IIEFERS Til ACTIVE MECOE 
B -- AS A SUBSCIlIPT. REFERS Til CEflTIIIR. BI.IICK 
P -- AS A SUBSCRIPT. RfFEIlS Til PASSIVE MEDGE 

fACTlI1I IJF SAFfTY = A. + RI + II, 
D. - D, 

LAKE ~OIITCHAIIT_. LA. ANO VICIIIITY 

", .. LE1I£L ~ 

ClES'IN IICIIOfIMOUM "0." ... PAL on .... 
ORLEANS AVENUE OUTFALL CANAL 

STABILITY ANALYSIS 
SECTION B'-B' 

U S. All.., EIIII'''IEER OiSTR'CT. IIEW O'tLEo\IIS 
CO,",S OF EIIG'IIEEllS 

PLATE 69 



DISTANCE IN FEET 
-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 60 60 70 80 90 100 110 120 

I I I I I I I I I I I I I I I I I I I 

20 r- ,..oRo/e-erED S/L)E 

10 EXIST/A/G 

£1. .2.~ 

0 ~ E;: -/,0 .... EI.-R.O L. WE. Q . 
~ 
> £"/. - 9,0 
~-10 ~ 
z 
~ .... e/ -.20.0 .... 
"'-20 r- _ ..... 
~ ---
CD 
:z a 
;:-30 ~ a: c/. -.5'5.0 > ... 

@ 

iii 
-40 - .c1.-4-2.0 (]) 

-50 ~ 

-60 '--

ITIIIII'UII UIL El'nCun: C - UNIT taHEIION - P ••• '. ~,cn. 

UNIT liT. p.c.I'. J::eNJ'D IIIf' mlllTIIII unOll "- ITllllTIIII .at.! •• TTl'! YOT. I mtr. t yo:. I vaT. t mtr. I va:. t DrOII!U 

(i) (WATER) 62.6 62.6 0.0 0.0 0.0 0.0 0.0 
2) (CH) 116.0 116.0 700.0 700.0 700.0 '/00.0 0.0 
3) (CH) 112.0 112.0 SOO.O 800.0 800.0 800.0 0.0 
4 (CH) 103.0 103.0 280.0 280.0 280.0 280.0 0.0 
6 (ML) 117.0 117.0 200.0 20C.0 200.0 200.0 16.0 

< 8 (CH) 102.0 102.0 600.0 600.0 600.0 600.0 0.0 
7) (ap) 122.0 122.0 0.0 0.0 0.0 0.0 38.0 

130 140 160 160 170 180 190 200 

I I I I I I 

U#AL SIL)£" 

RPUIIEII RESISTING FORCES DRI'IJNG 
JAI1.1IK _ FORCES 

•• I u.n. R. R • R, O. -0, 

® CD !-9.0 1163 I 10648 201111 111619 11111 
® CD 1-20.0 Its6!? 1161191 IS746 147194 114437 
© CD 1-36.0 138858 11s000 123037 1103674 1&1680 

210 220 230 240 

I I I 

SU""A~JDN FACTOR 
OF fORCES OF 

SAFETY ..,., .. . " .. 
30178 11708 1.70 
I 612S3 132767 1.68 
1778116 1&11194 1.60 

250 260 270 

I I I 

- 20 

- 10 

- 0 . 
~ 
": - -10 ~ 
:z 
~ .... .... 

-20 
I .. -
!i 
0) 
:z 

- -30 
~ 
~ a: 
> 
!j .... 

- -40 

- -50 

- -60 

OENt:RAL NOTES: 
CLASSIFICATION. STRATIfICATION. SHEAR 
STRENGTH. AND UNIT WEIGHT Of THE SOIL 
HERE BASED ON THE RESULTS Of UNDISTURR~D 
BORINGS. SEE BORING DATA PLATE 40 

NOTES 

• -- AHOLE OF INTERNAL FRICll.".. DEGREES 
C -- UNIT COHESION. P.8.F. 
Jt-- STATIC IlATER SURFACE 
o -- HORJ!ONTAL ORl'IINIJ FORCE IN POUNDS 
R -,. HORllONTAL RESISllNIJ faRCE IN POUNDS 
R -- RS R SUBSCRIPT. REFERS TO ACllYE MEOK 
8 _ •. RS R SUBSCRIPT. REFERS TO CENTRAL ILOCl! 
P -- RS A SUBSCftIPT. REfERS TO PASSIVE MEDIJE 

FRCTOR OF SAFETT = R •• R •• R, 
O. - 0, 

LAkE "*TCHA",..... LA, aM) 'iICU.TV 

""" LEY£L PLAN 

DESIGN MEIIIIOIIANDUII NO. I' •• lIolL DUlIN 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY ANALYSIS 

DREDGED BYPASS CHANNEL 

U.s. _Y E".INiEEII DlSTIIICT, NEW ORLEANS 
COlli'S Df EN.INUM 

JUNE "88 'ILE NO. "-2-302'0 

PLATE 70 



10 

o 

-10 
, 
~ 
> 
~-20 
z 
~ 
I&J 
I&J 

"'-30 z -
I 
C> 

::-40 a: 
i:i 
..J 
I&J 

-60 

-60 

-70 

DI8TRNCE IN FEET 
-100 -90 -80 -70 ·-60 ·-50 -40 -30 -20 -10 0 10 20 30 40 60 60 70 80 90 100 ltD 120 130 140 160 160 170 180 HID 200 210 220 230 240 260 260 270 
r---'I---'I---'I---'I'-~'I---'I---'I---'I---'----'---'I---.1---.1---.----'1 ---.I---.---.I---.I----.---'I---.---.I---,----r---'I---rl---.I---'I---'Ir---r---'I--~I---'I---'I----rl --~I 

E/. -20.0 

EI. -35.() 

£/. -4.E.O 

EI,-5!J.O 

F~OOO 5/0£ p,ROTeCTE£) 5/0e 
----);l-- _______________ E% 9.0 

- /V04--
:.r'-.9 E/. .2,5" EI. E . ..? 

£/.-/5.0 £L-I4. . 
~ 
> 
~ 

- - - - - -"l- t..::El--77. is - - - - - - - - - - - - - - - - - - - - - - - - _. - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

@ 

(]) 
® 

ITIIIITIIII .DIL uncrlYE C - UN.r CDHEI.DN - P ••• F. fllleTlIII -.u 
UNIT Mr. P.C .... I CEIIllI DI' ITltRnJII IOr1'llll DI' STltIlJIIII IIIIIILE •• TYPE 

YERr. I VERT. 1 VERT. 1 YERr. 2 VERT. 1 mT. I DEOIIaI 

FAllllH _~ 

•• I EUY. 

ffi (WATER) 82.& 82.& 0.0 0.0 0.0 0.0 0.0 
<2> (CH) 11&.0 11&.0 700.0 '100.0 700.0 100.0 0.0 
<3> (CH) 112.0 112.0 800.0 800.0 800.0 800.0 0.0 
< 4> (CH) 103.0 103.0 280.0 280.0 280.0 280.0 0.0 

® @1-8•0 
® @1-20.0 
@ @1-35.0 

I cfu en 1-42.0 
< &> (ML) 117.0 117.0 200.0 200.0 200.0 200.0 1&.0 
<6> (CH) 102.0 102.0 600.0 600.0 600.0 600.0 0.0 

<7> (SP) 122.0 122.0 0.0 0.0 0.0 0.0 33.0 
<8> (CH) 108.0 108.0 7&0.0 7&0.0 750.0 750.0 0.0 

RESISTING FORCES DRIVING 
, FORCES 

R. R. Rp D. -Dp 

13120 18132 209 1224& 10 
121993 135820 14&28 j,8761 12450 
136112 133000 118388 113821 128285 
146782 1.6500 1'.3533 1127331 1.4885 

SUHHATlON fACTOR 
OF FORCE6 OF 

SAfETY 
Itllirr • DlIYI. 

31461 12235 2.&7 
182441 136301 1.72 
188480 167556 1.31 
113881& 182446 1.86 

GENERRL NOTESI 

z 
.... ... 
~ 
z ... 
CD 
Z 
I:> ... .... 
a: 

~ ... 

CLRSSIFICRTION. STRATIFICRTION. SHEAR 
STRENGTH. AND UNIT HEIGHT OF THE SOIL 
HERE BASED ON THE RESULTS OF UNDISTURBED 
BORINGS. SEE BORING DATR PLATE 40 

NOTES 

• _ .. ANOLE OF INTERNAL FRICTION. DEGREES 
C _ .. UNIT 'COHESION. P.S.F. 
jl-- STATIC MRTER SURfACE 
o -- HORIlONTRL ORlllNG FORCE IN POUNOS 
R -- HORIlONTRL RESISTING fORCE IN POUNDS 
R -- A8 R SU88CRIPT. REFERS TO ACTI'/E 1IE00[ 
B -- AS R SUBSCRIPT. REFERI! TO CENTRAL BLOCK 
P -- AS A SU88CRIPT. REFERS TO PRS81'/E IIEOGE 

FRCTOR Of SAFETY = 
lAkE ~T_T_M, LA _ 'llCIIIITY 

MIIIH LIVEL P\.MI 

DU'''' __ ""_ "0 .• 9 llEIIIEltAL DIIiI" 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY ANALYSIS 
SECTION C'-C' 

U. S. "lIMY ENI.MUII DISTRICT IlllEW GllLEANS 
CORPS OF PII. '1 H- 2- 30290 

PLATE Tl 
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o 

-10 

· ~ ,. 
~-20 
z 
~ 

l:l 
1&.-30 z ... 
til 
Z 
D 

;:-40 
II: ,. 
~ 

-50 

-60 

-70 

DISTANCE IN FEET 

-rl_1o ___ -T1_o_o __ -T9_o __ -,-8_o __ ~-r70----r_--_r----~--_,----,_----r_--_r----lTO ____ 2~O----,30----,4,0----5rO----6TO----7~0~--~80~--,9,0--~lrO-0--~1~1~0---1~2~0--~13~0--~14~0~~1~50~~1~6~0--~1~7~0---1~8~0--~19~0~~2~00~~2;1~0--~2~2~0--~2~3~O--~24~O~~2~50~~260 
I 1 I. 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 

-60 -60 -40 -30 -20 -10 0 

1 1 1 I 1 1 1 
FLoOO SIO£ 

£1. 9.0 

0 
e/. -8.() 0 

eZ -.20.0 
0 

0 
EI.-3S:0 

£1. -"2,0 0 

e-1. -53.0 
0 

8T1U1TIM SOIL muTIW: t - UNIT ClH!81DN - , ••• ,. 
UNIT NT. ,.c.r. CDITOI .., ITIIIITIM IOTTOII .., ITIlllTUII 

110. TYPE 
YOT. I YEIIT. f VOlT. I VOlT. f VOlT. I VOlT. f 

'i'> (WATERl 82.6 82.6 0.0 0.0 0.0 0.0 
2~ (CH) 103.0 103.0 280.0 280.0 2SO.O 2SO.O 
3> (ML) 117.0 117 .0 200.0 200.0 200.0 200.0 
.4> (CH) 102.0 102.0 600.0 600.0 600.0 600.0 
6> (SP) 122.0 122.0 0.0 0.0 0.0 o.D 
8> (CH) 108.0 10B.0 760.0 760.0 760.0 760.0 

P/f'oTECTEO sloe 

£1. 0.0 

£1.-/50 E I. -/..;1.0 
~ EI.-I 7, 0 

------------------~---------------------------------------------
,. 
~ 

nlCTIDN 

.... ! 

...., RESISTING FORCES DRIVING r."._ "' __ FORCES 

DnIIEEI MD. !LEY. R. R. R, D. -0, 

0.0 
0.0 
16.0 
0.0 

®CD -1.0 4214 13707 1401 10211 417 

® CD -2D.0 10863 133482 141110 b&101 127111 
© CDI-,6.0 12&628 136000 1I1I37D 1877117 128441 
(6) ffi 1-42.0 hm7& 1 61 DOD 14,086 112D7118 14438& 

33.D 
0.0 

8UKKATION FACTOR 
OF FORCES OF 

~J'TI. 
SAFETY .. ". 

1114011 8844 1.87 
1411126 1323811 1.&2 
17111111S 181368 1.30 
h2ll2BD i 78411 I." 

GENERAL NOTES: 

z 
~ 

~ 
z ... 
til 
Z 
D ... 
~ 
II: 

~ 

CLASSIFICATION. STRATIFICATION. SHEAR 
STRENGTH. RND UNIT WEIGHT OF THE SOIL 
MERE BASED ON THE RESULTS OF UNDISTURBED 
BORINGS. SEE BORING DATA PLRTE 40. 

NQTES 

t-- ANUlE OF INTERNAL FRICTION. oEOREES 
C -- UNIT COHESION. P.S.F. 
It-- ITATIC MATER SURFACE 
o -- HORI!ONTAL DRIVING FORCE IN POUNDS 
R -- HORI!ONTAL RESISTING FORCE IN POUNDS 
A -- AS A SUBSCRIPT. REFERS TO ACTIVE MEoDE 
B -- AS A SU88CRJPT. REfERS TO CENTRAL BLOCK 
P -- AS A IU8SCRIPT. REFERS TO PAISIVE MEDDE 

FACTOR OF SAFETY = 

LAlCI POMTCHAlt' ..... LA AIIID vlc ... n 

HIGII LEVEL PLA/II 

DiS .... IIIt:IICIUNDUII 110. I' .IIPAL DEII.II 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY AN'llXSIS 
SECTION D-D 

U. S. Allin' E ... IIUII DISTIIICT. NEw OIILUIIIS 
COWS 0' EIICIlllEt:III 

JUNE III. , ,H- 2-110280 

PLATE 72 
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~ ,. 
~-10 
z 
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tI 
"'-20 z -.. 
i§ 
;:-30 a: 

~ 
-40 

-60 

-80 

-160 
DISTANCE IN FEET 

-160 -140 -130 -120 -110 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 160 160 170 180 190 200 210 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CAlVA/.. S/DE PRo TccrEO SI/)c 

EI. /4. ~ 

el. II. 6" I 

E/. ~~ 

~~ _ ~ 9 _____ ~ ____________________ ~2:::=:::::::==~~~~~~:t=::-~~~~~~~-:-:r.::~::::::-:-:-~~_=-=_-=-_ =-= __ =-=_-=-_ =-= __ =-=_-=-_ =-= __ =-=_-=-_ =-= __ =-=_-=-_ =-= __ =-=_-=-_ =-=_ ;...=-=_-=-_::-::_ -=-=_-=-_::-::_ -=-=-:-:--::-::--=-=-:-:--::-::--::-:::-~ 

EI.-II.O 

e/. -20.0 

@ 
£/. -35:0 

EI.--f2.0 G <D 

NOTe: 
YJ-\!J P/-/ L/NE IN STIfJATU,11 S 

.fllltIII lOlL EFFrCfnr C -"If ~I. - '.I.f. nlc". 
_IT IIf. , .C.f. !:!lIra If IfllltIIII : .fTM ., IItMtIIII IIIIILE -. rm 

RIll. I RIll. t ml. I mr.1 ml. I YQ1'. I IINIEEI 

W-W PI( L/NE IIV' STRATI/M 7 ffi (WATER) 82.6 82.8 0.0 0.0 0.0 0.0 0.0 

~Z> (CH) 110.0 110.0 400.0 400.0 400.0 400.0 0.0 

~a> (CH) 112.0 112.0 800.0 800.0 800.0 800.0 0.0 
(4) (CH) lOS.0 103.0 280.0 280.0 280.0 280.0 0.0 
(6) (ML) 117.0 117.0 200.0 200.0 200.0 200.0 16.0 
(8) (CH) 102.0 102.0 600.0 600.0 600.0 600.0 0.0 
<n (SP) 122.0 122.0 0.0 0.0 0.0 0.0 33.0 

RIIUII!1I RESISTING FORCES DRIVING 
FORCES 

"..11_ ---. I a.EY. R. R. R, D. -0, 

® <D l-e·o 151111 ,un 111120 211183 7143 

® (!) 1-20.0 232&& 11540 21181111 

1
53182 \318311 

<E> ro \-38.0 138418 \18000 138173 114378 \83387 

SU"",, TI ON fACTOR 
Of FORCES Dr 

SAfETY 
. .... ". •. ". 

211211 13250 2.21 

1&37114 \22213 2.42 

181411 \ 3011111 2.10 

E\. - .0 ~ ,. 
~ 
z 
.... 
III 
III ... 
Z -
GO 
Z 
C> -.... a: ,. 
III 
oJ 
III 

QENERAL NOTESa 
CLRSSIFICRTION. STRRTIFICRTION. SHEAR 
STRENGTH. RND UNIT MEIGHT DF THE SDIL 
MERE BRSED ON THE RESULTS DF UNDISTURBED 
BORINGS. SEE BORING DRTR PLATE 40. 

NOTES 

• -- ANOLE Dr INTERNAL FlU CTJ DN • OEDREE8 
C -- UNIT C0HIE81DN. P.8.f. 
It-- STATIC MATER SURfACE 
o -- HIIRIIDIITAl ORIYING F'lJAtE IN POUNDS 
R -- HIIRIIDNTAL RE8ISTlNO f'IIIICE IN POUNDS 
A -- AS A SUBSCRIPT. REFERS TO ACT lYE MEDOIE 
I -- AS A SUBSCRIPT. REfERS TO CENTRAL BLGCK 
P -- AI A SUBSCRIPT. REFERS TO PAS8IYE IEDOIE 

fACTIIR Of' SAfETY = 
LAIIE OOIITCIIA __ • LA. A" ViC"''' 

1M" LEVEL PUIII 

DESIGN IllUlClltMDUM NO. I' I,.RA&, DESIGII 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY ANALYSIS 
SECTION C-C 

U.S. AIIMY EldlNEER DISTRICT ••• ORLEANS 
CORPS Of E ..... EIIS 

,jUNE 1988 fILl NO. H-2-'0290 

PLATE 73 
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IL. -20 
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DISTANCE IN FEET 
310 300 290 280 270 260 250 2-40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -60 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CA/IIAL SlOE PIf'OTEC T£4.-"I .5/CE 

, E\ 4;5 

EI. ..e. 0 ~ EI . .z .. .::S~2t::;:;~;Z;;;::::;;;::;:b:::::;:;;:~~==-:::s.~::::-:~~~C~~= 
.~;,~:;~---~~~~~-;-----~-------------------------------------------------------------~-3~~-~-~-~----~---~~---~~---~~------------~~---~---------------~~ . 

~ 

£1. - I/. 0 

£/.-20.0 

~/. -.5'.570 

EI. -"!.2.0 

NOTE'; 

Y}-v 
W-\§, 

PH L//VE /11/ ST/?,4Tt/M 7 

.P# L//j/E /AI .57/?.4TOM oS" 

aTllllrllll 

110. 

'i' 
2 
3} 

0 
~ 6) 

8) 

7> 

.elL Ef'FECTIYE 

UNIT MT. '.C.F. 
rnE 

'ltRr. I VUT. t 

(WATER) 62.6 . 62.6 
(CH) 110.0 110.0 
(CH) 112.0 112.D 
(CH) 100.D 103.D 
(ML) 117.0 117.0 
(CH) 102.0 102.0 
(Sp) 122.0 122.0 

o 

C - UNIT tIH£.,aI - ' ••• F. F.,Cnal ...-
CEIITEII If ITIIlIf1III .nOll OF STIIIIT1III ANGLE 

YUT. I VUlT. 2 YEIIT. , YEIIT. 2 DEDllUa 

w ... _ .. __ 

I EU¥. •• 
0.0 0.0 0.0 0.0 0.0 
400.0 400.0 400.0 400.0 0.0 
600.0 600.D Boo.O BOO.O 0.0 
280.0 280.D 280.0 280.0 0.0 

200.0 200.0 200.0 200.0 1Ii.0 

600.0 600.0 600.0 . 600.0 0.0 

® CD !-8.0 
@ CD 1-8.0 

© CD 1-20.0 
@ Q) 1-20.0 

® CD 1-36.0 1m ffil-36.O 

0.0 0.0 0.0 0.0 33.0 

o 

RE6ISTIN~ FORCES ORIVINO 
FORCES 

R. R. R, D. -0, 

16408 23678 1638 2D878 627 

18814 hU8 11268 18610 1m 
12&829 141381 1&118 1&178& 19114 

118228 111878 16033 132026 18489 

140028 137&00 119180 1110388 146470 

133846 114000 118868 IS6233 143418 

SU"MATION FACTOR 1 

OF FORCES OF 
BAFETY 

IUlan_ IIlYr_ 

40621 2D349 1.99 

1111322 18082 2.28 

1724711 142081 1.72 

136137 122&38 /.&1 

18'1603 184888 1.6D 

181703 141816 1.82 

GENERAL NaTES: 

> 

~ 
z ... 
~ 
z -
II) 
z 
~ ... 
a: 
> ... 
...J ... 

CLASSIFICATION. STRATIFICATION. SHEAR 
STRENGTH. AND UNIT WEIGHT aF THE saIL 
WERE BASED ON THE RESULTS OF UNDISTURBED 
BORINGS. SEE BORING DATA PLATE 40 

NOTES 

t -- ANOLE OF INTERNAL FRICTJOII. OEDREE6 
C -- UNIT caHESlaN. P.S.F. 
It-- STATIC MATER SURFACE 
D -- HaRI!aNTAL DRIVINO FaRCE IN paUNOS 
R -- HaRI!ONTAl RE.ISTING FORCE IN POUNDS 
A -- AS A 6UBSCRIPT. REFERS Ta ACTIVE WEDDE 
B -- A8 A SUBSCRIPT. REFERS TO CENTRAL BLOCK 
P -- AS A SUBSCRIPT. REFERS TO PA8SIVE MEDDE 

FACTaR OF SAFETY : 

LAKE POfITCtwtTMIM. LA. AND 'IIC'_ .. TY 

"IN UWl. PLAII 

DOIG.. IlIEIIIIOIIAllDUIl .. O. " lIE_RolL DESIIII 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY ANALYSIS 
SECTION 0-0 

u.s. ""..., EIIt"IIIIEER DISTRICT. IItEW ORLUlitS 

JUNE 1988 COItI'S OF ENGI,ftiR\O. H-2- 30290 

PLATE 74 



DISTA~CE IN FEET 
-110 -100 -90 ··80 -70 -GO ··50 -40 -30 -20 -10 C 10 20 30 40 50 60 70 80 90 100 110 120 130 1040 150 160 170 180 190 200 210 220 230 240 260 260 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
p/?OT€Cre-O S/De CA/I/..4L .510E 

20 - - 20 

W IV ON 2.-tf 
G,f'OSS EI /~t; (IVET E/ 1.3.~) 

E/' //. ~ ~ 6R055 LEVEE E/. 8.0 (/VET LEVEE EI. 7.0) 
10 - -

~ 0~~~t ~8::.:r - - _ _ 11/ ON 2.SI1 - 10 
e/. S.o ~ (2.) ~C/.f.0" - - - -- £1. ..;l.S 

W £F. Z.S \,7 ..... ..... ..... \. EI. .e. 0 
0 e>.-I.O~ 

. .,... 
e/.Z.O-~ - ~ 

'" 
~ 

~ r:3J 
.,... 

"'" ~~ / / /EI.-
0 - - -

~ ~ " ~0 L ~ EI. -8.0 /7" ----> "= ~-10 -

\ ®'\0 CD~ 

/ 
II. 0 - -10 '=? z 

l/ 
~ ~ """ z .... I-

1&1 

~ 
1&1 1&1 .£1. -'zO.O 1&1 

1&.-20 - - -20 
.... I-

~®- "'" @/ z ~ ... 
I» ~ Z (9 Z 
CI CI 
;:: -3D r- - -30 

... .... a:: 
el.-3S.0 a:: > ,I > 1&1 1&1 

;;:l -I 

©@ CD 
.... 

-40 l- e/.- 4:2..0 - -40 

-60 t-- - -60 

-60 '-- - -60 

NOTE: '\il ll'leuIII!D RESISTING f·ORCES DRIVING S;JttttA!ION FACTOR 
UFlCn·/E C - UNIT COHE~ION - ,.S.'. ~ICTJDII FOR CEil OF FCRCEIJ OF \fl- I P/I LIN'E I#' ST/f'ATbM .s Il1IlIr;as "';L l..E.I.U.uIr. ...-...,.. ~NERAL ~OTES: UNIT liT. '.C.'. CDrE.~ ar m.'!r.," IDTTIIII ar Il1IlIr JII An! SAFET"( 

lID. TYPE II. 1 II.IV. R. R. Rp o. -0, WllnlNO D!lmNO CLASSIFICATION. STRATIFICATION. SHEAR 

~-9 'ph' 
'fOr. I 'fOT •• 'fOr. I 'fOT. I 'fOr. I ft.~r. ~ IJI::OIIEE~ STRENGTH. AND UNIT ~EIGHT OF THE SOIL LltVE /IV ...5r~/lrUM 7 

fi> ® (D!-8.0 10123 191180 814& 16687 -4220 33748 12361 2.'/3 WERE BASED ON THE RESULTS OF UNDISTURBED (WATER) 6~.6 62.& 0.0 0.0 0.0 0.0 0.0 
® CDI-;!o.o 1180911 i42110G 111110·/ 14&4&8 it!!", 8 I GIIII"Il 126040 (CH) 2.S9 BORINGS. SEE BORING DATA PL.ATE 40 2> 110.0 110.0 400.0 400.0 400.0 ~OO.O G.o L©...ffi1-3&.0 13336~ 1~6600 121048 110&206 160173 1101610 i~&oa3 (CH) 

. 2.2& 
3> 112.0 112.0 600.0 600.0 600.0 600.0 0.0 
.0 (CH) loa.o loa.o 280.D 280.0 280.0 260.0 0.0 
6> (ML) 117.0 117.0 200.0 200.0 200.0 200.0 16.0 NOTES 
6> (CH) 102.0 102.0 600.0 600.0 &00.0 &00.0 0.0 

1> (SP) 122.0 122.0 0.0 0.0 0-.0 0.0 33.0 .-- A~OlE OF INTE~~AL FRlCTION. OEOREE~ 

C -- UNIT COHESION. P.6.F. 
Jl. .•.. STATIC MAiE~ 6aRf'ACE 
D _ .. HORllONTAL ORIVING FORCE IN PoaNos 
R -- HORI!ONTAL ~E6ISTJNG fORCE IN poaNDS 
A -- A~ A saa~CRIPT. REfE~~ TO ACTIVE MEDDE 
B -- A~ A saS~CRIPT. REfE~8 TO CE~TRAL RLOC~ 
P _ .. A~ A saSllcRlPT. REFE~fJ TO PA~SJVE liEDDE 

FACTOR Of ~AfET·( = !I. + R. + R, 
O. - 0, 

UICI[ ~.L" "110 VIc:IIIITY 
"I'" LEVI[L PUll 

DUlGIl MI[IIIOIlANOIIII 110 .• , HIII[IIAL Ol[lIe .. 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY. ANALYSIS 
SECTION F-F 

u. s. AIIIIY EllPlUIl DlSTIIICT .... OIILUIIS 
COlI'S Of: , ..... 1[1tS 

JUNE .988 PILI[ 110. H-2-30290 

PLATE 75 



DISTANCE IN FEET 
-110 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 1040 160 160 170 180 190 200 210 220 230 240 250 260 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
,P,f'OT£C -rEf) SlOE r GA"OSS £1. /4.C (/VET £1. /3.6) C/I/V/I.L SIDE 

10 - W IV ON ,2,$"# ~i 8' J GROSs LEVEE E/. t!lO (/VET LEVEE £/. 7.0) 
- 10 C/.7.0 r-\. 

;.,.. I 

1'Y ON P.S-H EI5:0 rl. 4S 
Ef. ~C7 ... '\ ,,/ \ / } 

~'" rrz>-- ----------------------------------------------------------------~---~~-~.p--. e', ;e.~ ~ ~ ---- --.... 
~- - ~.,...- -0 ~ E/. -/. 0 --- i€/. :2.o~ 

A.- ~ 
~ r\: {.3} . ...---.:.--:..--~ 

-.s:oW - 0 

~~0 
------- L.w.£ 

,t:/. -8.0 ..... V -. --..L L E\'-\\.O . 
'\@ ....... <D / ~-10 - - -10 ~ ,.. 

/ 
~ ..... ,.. 

r:? r:? 
z c/. -2.0.0 z 

~-20 - ..... - -20 ... 

~ 
--- @/ ... ... ... ... ... 

!: z ... 
1-30 - - -30 II) 

z 
~ 1:1.-3.5;6 L ..... 

0 

... .... ;:: 
~ ~ 0 <D ~ ,.. ,.. 
~-40 - £1. -4.2.0 - -40 ... 

...J ... ... 

-50 - - -50 

-60 - - -60 

\!l-v NOTE: PH LINE IN STRATuM 0- un:cTn! C - \lilT CIIIIEl 1111 - , ••• r • '1IICTlIII RESISTING FORCES DRIVING SU""RTlON FACTOR 
ITIIIIT1II elL II8IUII!II FORCES OF FORCES OF 

W-\fj Jlnf lIT. ,.c.r. I C!IIfD ,. ITIIIII1II erT. ,. IntIIT1II IIIGLE nll •• r ..-
P/;I LltVE /N' STA'ArL/M 7 lID. TYI'! I !LEY. R. R. Rr D. -0, lallffIIIJ 

SAFETY 
Y!IIf. I JIIIT. 1 Y!IIT. , naf.1 Y!IIT. I Y!IIf. 1 DnIIE!I lID. ."fIIIJ 

(i) (WATER) 82.& 82.& 0.0 0.0 0.0 0.0 0.0 ® <D !-I.O 11801 22&80 2024 13831 78& 38192 12138 %.12 
(2) (eH) lIO.O 110.0 400.0 400.0 400.0 400.0 0.0 @ <D 1-20.0 1I180B 138288 

1
8788 140'141 IU802 18B873 128838 %.38 QENERAL NOTESI 

(CHI Icc> 6)1-38.0 I 3480B lu&oo 22228 1831113 14B3I4 181337 147&28 
CLASSIFICATION. STRATIFICATION. SHEAR 

(3) lI2.0 112.0 800.0 800.0 800.0 800.0 0.0 1.82 STRENGTH. AND UNIT WEIGHT Of THE SOIL 
( 4~ (CHI 103.0 103.0 280.0 2S0.0 280.0 280.0 0.0 WERE BASED ON THE RESULTS Of UNDISTURBED 

(ML) 
BDRINGS. SEE BORING DATA PLRTE 40 

<&) 117.0 117.0 200.0 200.0 200.0 200.0 1-&.0 
(s) (eH) 102.0 102.0 &00.0 &00.0 600.0 600.0 0.0 
( 7) (SP) 122.0 122.0 0.0 0.0 0.0 0.0 33.0 

N!UES 

• -- AHOI.E lit' INTERNAL FRICTION. OEOREES 
C -- UNIT COHESION. P.S.f. 
lL-- STATIC MATER SURfACE 
o - HolUZDIITAL DRIVING fORCE IN POUN08 
R _ •. HORIIONTAL RESIITING FORCE IN PIIIINOI 
A -- AS A SUBBCRIPT. REFERS TO ACTIVE MEOOE 
8 -- A8 A SUBSCRIPT. REFERS TO CENTRAL BLaCK 
P - AS A 8UBSCRIPT. REFERS TO PASSIVE MEDOE 

FACTOR lit' 8AFETY • 
R •• ft •• ft, 

D. - 0, 

LAKE ~TCIIAIIT_. LA _ ... VICI .. n 
M18M LEYIL PLAN 

DESIGN IllEIIIORANDUIII "D. I' II£JlEflAL DlSlGN 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY ANALYSIS 
SECTION G-G 

u.s- ",.., ENI.IlEEII DISTRICT, NEW OfILEANS 
CO... OF !""NlPS 

. JUNE 1988 'ILE NO. H-2- 30290 

PLATE 76 



DISTRNCE IN FEET 
260 250 240 230 220 210 200 190 180 17D 160 160 140 13D 120 11D 100 90 80 70 60 50 40 30 2D 10 0 -10 -2D -3D -4D -60 -6D -70 -8D -90 -100 -110 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
C/l/V~L SIDe /1/ t:'AI' 07/1' Zo' GI?OSS EI. I"'f! C (/VEr 13. ~ ) PROTeCTEO SlOE 

10 r- EI.s:~ ~1 8 I ££1/££ G/?055 EL.8.0 (A/ET 7.0) - ID 
e/'4.~ : (e) ~v t)1Y.3)1 

C/. 2.0 ~ 
el. So 0 

------p EL.2.!!I ----------------------------------------------------------------------------------- -(.~} ~ // - --~ ------- - -- ---------- - -0 I-

L.W-E. W -=- 't- ~I -In - 0 
£/. -5.0 ~ 0 t/~ -

0·"''''~ 
EL. -8.0 . £1. 1/.0 ~-10 r- /Qf 

~/ >/ 
- -10 ~ 

": 

~ 
"'" 0 ": 

c!? c!? 
z £I.-Zo.o :z 
::; -20 r- - -2D ... 

~ 
J® 

~ 
... ... ... 

L ... 
Z Z - -i-3O r- - -3D GI) 

E/. -35:0 
z 

0 
~ J u ;:: -., ... 

~ CD @ 0 ~ > > 
~-40 l- E/. - ~.2.0 - -40 ... ... ... ... 

-60 r- - -60 

-60 '-- - -60 

/VOTE: EFRt:nft: c - WilT CllMIIIIII - r ••• ,. B,cn. ......., RE81STING FORCES DRIVING 8U""RtiDII FACTOR 

\(J -\(J PI! LINE ST,-fATt./!14 7 ITIIIII'UII .'L 
. UIIIT liT. r.c .... I CEllmI IIF ITRIT.m J'lIlLIIlf: _flU FORCES OF FORCES OF 

IOTTI!II IIF ITllllTIII! lINGLE SAFETY 10. TYPE I UEY. R. R. R, D. -0, _." .. YEIIT. 1 YEIIT. E YEIIT. 1 YEIIT. ! YEIIT. 1 YEIIT. ! IIE1IIIt:EI •• .nJlO 

W -'{JPfI LllVc .5T.RA 7ZIk1 S (1) (WATERl 62.5 62.5 0.0 0.0 0.0 0.0 0.0 ® CD !-I.O 1160'1 23110 2181 13621 386 36al6 13232 2.78 

< 2) (CH) 400.0 ® CD 1-20.0 117474 11880& 18110e 132742 110030 141187 122712 1.81 gt;Hf:8!l!. HOI~§: ltO.O 110.0 400.0 400.0 400.0 0.0 
i (C) (i) 1-36.0 \36761 124000 121433 \a3811 14&401 i48270 en (CH) 112.0 112.0 800.0 800.0 800.0 800.0 0.0 81110 1.68 CLASSIFICATION. STRATIFICATION. SHEAR 

STRENGTH. AND UNIT NEIGHT Of THE SOIL 
<0 (CH) 103.0 103.0 280.0 280.0 280.0 280.0 0.0 NERE BASED ON THE RESULTS OF UNDISTURBED 
< &> (ML) 117.0 117.0 200.0 200.0 200.0 200.0 1&.0 BORINGS. SEE BORING DRTA PLRTE 40 

<&> (CH) 102.0 102.0 500.0 500.0 500.0 500.0 0.0 
<7> (SP) 122.0 122.0 0.0 0.0 0.0 0.0 33.0 

NOTES 

• -- AHOlE Of' INTEMAL FRICTION. OEGREE8 
C -- UNIT COHESION. P.S.F. 
jl-- STAtiC MATER SURFACE 
D -- HORIl!DIITAL DRl'IINIJ fORCE IN POUNDS 
R _ .. HORIZONTAL RESISTlNIJ FORCE IN POUNDS 
A -- AI R SUBSCRIPT. REFERS TO ACTIVE MEDOE 
B -- AS A SUBSCRIPT. REFER8 TO CENTRAL BLOCK 
P -- A6 A SUISCRIPT. REFERS TO PR88IVE MEODE 

FACTDR Of' SAFETY : 
II •• R •• II, 

c ... 6, 

LAKE .....rcttMTMI •• LA. AND VICIN.TY' 
HI," LEVEL PLAN 

DlSiGN MEMOIIMDUIII NO. 19 GENlltAL DElIGN 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY ANALYSIS 
SECTION H-H 

u.s. ARIIIIT Dl4lIIIIER OISTIIIICT, NEW OIILIANS 
COllI'S 0'_ 

JUNE 1988 'IL€ NO. H-2 - 30290 

PLATE 77 



20 

10 

o . 
~ 
> 
~-10 
z ... ... 
~-20 z ... 

-60 

-60 

-110 

I 
-100 -90 -80 -70 -60 -60 -40 -30 -20 -10 0 

I I I I I I I I I 
LAKESI,oE 

E/. //.6 I 

(() /?/,P YlP ___ _ 

_€/~..{q --- -W-- -------~ --- -- -- -- ~~~"'\ 
= £1.-

/VON83/y 

E/.-,eao 

£1. -3~.o 

e/. -41.0 

NOTE.' \[7-\7,.P# LI/Ye //v STA'ATA @~® AHO@ 

W-\¥p# LIKe IN STRA,UM @ 

10 20 

I I 

ITllATUII 

lID. 

<D 
<2> 
<3> 
< .4) 

(5) 
(8) 

DISTANCE IN FEET 
30 40 60 60 70 80 90 100 110 

I I I I I I I I I 
PRO TEC TEO 

7S (lVeT E"I. ~.s) 
/.() 

c/.-s:o 

lOlL 
. Eff!CTlvt: C - IIIIIT C •• ,011 - r ••• ,. 

UIIlT NT. r .c.r. CENTEW at CTRRTUM IIDTTD" IF ITRlTU" 
TTPI 

YERT. 1 YEWT. I URT. 1 YEWT. I YEWT. 1 YEIIT. I 

IWATER) 82.5 8;!.5 0.0 0.0 0.0 0.0 
IRlPRAP) 132.0 132.0 0.0 0.0 0.0 0.0 

(s.U 92.0 92.0 0.0 0.0 0.0 0.0 
IMLI 111.0 111.0 200.0 200.0 200.0 200.0 
ICHI 98.0 98.0 300.0 300.0 300.0 300.0 
ISpl 122.0 122.0 0.0 0.0 0.0 0.0 

® 

FlIlCTlOII 
RHDLE 

DEOIIEri 

0.0 
40.0 
40.0 
15.0 
0.0 
33.0 

120 130 140 150 160 170 180 190 

I I I I I I I I 
.5/£)£ 

EI. .20 

IIM\IIIElI RESISTINO FORCES ....1 .............. DRI~~~O 
FOR S 

••• ILEY • R. R. R, D. -0, 

®<D -8.0 333& 1288 5268 1739& &243 
® ® -9.0 1333& 120936 hu 11738& 383& 
(!) <D 1-20.0 112033 17200 112649 IU814 122234 
® ®1-20.0 112033 133000 

1
8186 1042814 h8834 

@ <D1~32.0 118936 
1
7200 j17887 1~3&88 

1

54157 
I (E) li) -32.0 1813& 30000 16237 13688 48447 

200 210 2'20 230 

I I I I 

SU""ATION FACTOR 
OF FtRCES OF 

SAFETY 
•• fllI. .,". 
16882 12162 1.31 

1204483 h3&80 1.80 
131782 1206110 1.64 

1&3218 
1

204180 2.20 
44022 211431 1.50 
i 84172 134141 1.88 

240 260 260 

I I I 

GENERAL NOTESI 

. 
c 

, . 
> 

~ 
:z ... 
~ 
z ... 

CLRSSIFICRTION. STRRTIFICRTION. SHEAR 
STRENGTH. RND UNIT WEIGHT OF THE SOIL 
WERE BASED ON THE RESULTS OF UNDISTURBED 
BORINGS. SEE BORING DATR PLAT[ 40 

NIHES 

t-- ANOLE OF INTERNAL FRICTION. DEGREES 
C -., UNIT COHESION. P.S.f. 
It-- STATIC MATER SURfACE 
o -- HORI!ONTAL ORIVINO fORCE IN POUNDS 
R -- HORJ!ONTAL RESISTINO fORC'E IN PDUNDS 
A -.. AS A SU86CRIPT. REFERS TO ACTIVE IIEDOE 
B _ .. AS A SUBSCRIPT. REFERS TO CENTRAL 8LOCK 
P -.. AS A SUBSCR I PT. REFERS TO PASU VE !lEOOE 

R •• R •• R, 
FACTOR OF SAfETY =. D 0 . - , 

LAU POIITCttMTtlllIII. LA. A,ND yte_TY 

"'GH LEVEL ~ 

I)f;SIGN IIIEIliOItANDUIII NO. " GEIliEIlAL DESIGIi 

ORLEANS AVENUE OUTFALL CANAL 
J 

STABILITY ANALYSIS 
SE eTION 1- I 

u S. MIllY ENGIllEEIt DlltTltICT NEW OItLEANS 
COfII'S OF E .... "'EItS 

JUNE 1988 I'IL£ "0.H-2·50290 

PLATE 18 



10 

o 

t? -10 
": 
c!? 
z 
0--20 
I:l ... 
z .. 

-50 

-60 

-110 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 

I I I 
L/iKE 

c/. -:ztJ.o 

EI. -S2.t> 

51. - 4/.0 

/VOT£:\!l-W 

W-Y/ 

I I I I I I I 
SILJE G~OS.s EL. /~, 6,+ 

!VET EL. 13.6 .A-

0 

@ 

PH LINt:- //V STIfATA @/l)/INO @ 
Ph" L/#E /!V STRATP!i@ 

DISTANCE IN FEET 
10 20 30 40 60 60 70 BO 90 

I I I I I I I I 
GROSS EL. 7.S (/VET C~. ~.S) 

/1" OH5~_S# 

© <D 

ITllllTUII lOlL !n'£CTIY£ C - UHIT COHEIION - ',I.F. 
UlCIT NT. r.C.f. C!!I~ 01' ITRATU" IICITTIIII 01' ITIlATU" 

"D. ryPE 
YEIIT. I VEIIT. 2 Yf:RT. I YE!T. t YEIIT. I VEIIT. t 

(i) (WATER> 62.5 0:.:.5 0.0 0.0 0.0 0.0 
< 2) IRPRAPI 132.0 132.0 0.0 0.0 0.0 0.0 

~ 3) (St) 92.0 92.0 0.0 0.0 0.0 0.0 
< 4) (ML) 111.0 111.0 200.0 200.0 200.0 200.0 
< 5) (CH) 98.0 98.0 300.0 300.0 300.0 300.0 

< 8) (SP) 122.0 122.0 0.0 0.0 0.0 0.0 

tOO 110 120 130 140 150 160 170 

I I I I I I 
P.;?OT£CTC'O S/OC 

n/eTlaN MtUIlED RESISTING FORCES 
woru.w _nn 

110. I [LEY. RR R. Rp 

® <D !-9.0 6616 21408 1 

® <D 1-20.0 113318 19800 \11280 

® ® \-20.0 \13318 \28848 IS604 
© <D \-32.0 11811& \8400 \11101 

l© ®1-31!.0 118176 \28600- \13668 

AIIOLE 

ut .. EEI 

0.0 

40.0 
40.0 
15.0 

0.0 
33.0 

IBO 190 200 210 220 

I I I 

EL.-s'O 

DRIVING SU""ATION FACTOR 
FORCES OF FORCES OF 

SAFETY 
DR -Dp _rln. GIIIYI. 

12110 600 32986 12210 2.10 
\38280 \14218 \34208 \22014 1.66 
\36280 \10640 \411468 \26160 1.92 
h6186 \U314 \44282 \32811 1.36 
h6186 \36104 \60231 \311081 1.64 

230 240 250 260 

I I 

10 

. 
0 

> 

~ 
z 

-20 ... 
'" '" ... 
z --30 II> 
z ., -... a: 
> 

-40 '" ~ '" 

-50 

-60 

GENERAL NOTES: 
CLASSIFICATION. STRATIFICATION. SHEAR 
STRENGTH. AND UNIT WEIGHT OF THE SOIL 
WERE BRSEDON THE RESULTS OF UNDISTURBED 
BORINGS. SEE BORING DATA PLATE 40 

.NOTES 

~-- ANGLE Of INTERNAL fRICTION. DEGREE8 
C -- UNIT COHESION. P.S.f. 
It-- STATIC MATER SURFACE 
D -- HORIlONTAL DRIVING FORCE IN POUNDS 
R .. - HORJi!ONTAL RESISTING fORCE IN POUNDS 
A -- AS R SUBSCRIPT. REf EM .TO ACTIVE NEDOE 
B _.. AS A SUBSCR IP T. REFERS TO CENTRRL 8LOCK 
P -- AS A SUBSCRIPT. REfER6 TO PASSIVE NEDOE 

fRCTOR Of SAfETY = 

LAKE PONTCHAltT1tAlll.LA. ..., VlCIMITY 

IIGH LEVEL IILAIII 

DESIGN IiIEIIOIIA/IIOU NO. 19 GENERAL OESIGN 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY ANALYSIS 

SECTION J-J 
U S. ARMY ENGlIlUR DSTRK;T. NEW OIILUIIS 

CORPS Of ENOINEEIIS 
JUNE 1988 fiLE NO. H ·2-30290 

PLATE 79 



10 

o 

~-IO 
'": 
~ 
z 
1--20 
~ 
II. 

Z -

-60 

-60 

260 

I 
260 240 230 220 210 200 190 180 170 160 160 140 130 120 

I I I 
L/lKE.510E 

DI8TANCE IN FEET 
ltD 100 90 80 70 60 

I I 
60 40 30 20 

G,fOSS £1 /4.6 
/VET £/, /3.6 

10 

~ E/' 2.0 /?/,P/?AP 2. 

. - - -, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -£1.::5.0 - - - - - e.:. 4. - - - - - - --~.....,--" 
£/.-5.0 L.w,c. /J-'tw J/I IV ON 84# 

£1. -20.0 

£1.-.3'::;.0 

EI.-4/'O 

!YorE: "<7- \(J P/I 

"ij-\y P/I 

LINE IN' .5T/?ATUM@ 

L/AiE /.,.y STRATA @"Q),AND @ 
eTIIRTIIII 

110· 

ffi 
(2) 
3) 

,4) 

6) 
6) 

SOIL E,mrrn 
UNIT NT. P.C.'. 

rYPE 
yor. I YOr. r 

!WATER) 82.6 82.6 
IRIPRAPI 132.0 132.0 

(51) 92.0 92.0 
(~L) 117.0 117.0 
(CH) 98.0 98.0 
(5P) 122.0 122.0 

o 

c - UNIT COMESIDM - P.'.'. fllCrr. ...., 
cOrti IIf "IATUII lorr. IIf STRATUII IIIOLE 

I I<ArI'_ .. __ 

YOr. I VOT. r VOT. I VOT. r' 1IEOIIa8 l1li. I EUV. 

0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 40.0 
0.0 0.0 0.0 0.0 40.0 
200.0 200.0 200.0 200.0 16.0 
300.0 300.0 300.0 300.0 0.0 
0.0 0.0 0.0 0.0 33.0 

® <D1-9•0 
® ® 1-8.0 
® <D 1-20.0 
® ® 1-20.0 
© <D 1-32.0 

I © (i) 1-32.0 

o -10 -20 -30 -40 -60 -60 -70 

I I I 
p/fOrcCTE.o 

RESISTING FORCE5 DRIVING 8U""ATION FACTOR 
FORCE8 OF FORCES OF 

R. R. R, D. .. 0, SAFETY 1t.,.TI • . ",. 
9177 10272 1628 12227 826 20871 11302 1.86 

19177 11S211 1t4 /12227 1604 126402 111723 2.17 
/18380 I SODa 181184 134863 /12604 133364 122248 1.60 
/183110 121381 183118 134853 /10389 /461611 124484 1.88 
I 243A9 IS300 /18761 173873 1311746 148480 133827 1.37 
1243119 122600 /13668 173873 13&808 18046& 137767 1.60 

-80 -90 -100 -ltO 

I I 
S/tJ€ 

10 

0 

. 
')iii: -10 ~ 

> 

~ 
z 

-20 I-
w ... 
II. 

Z --30 II> 
Z 
a -I-a: 
> 

-40 ... 
...l ... 

-60 

-60 

GENERAL NDTE5: 
CLAS5IFICATION. STRATIFICATION. SHERR 
STRENGTH. RND UNIT WEIGHT Of THE SOIL 
WERE BASED ON THE RESULT5 Of UNDISTURBED 
BORINOS. SEE BORING DATR PLATE 40 

NOTES 

.-- ANOLE OF INTERNAL FRICTION. DEOREE6 
C -- UNIT COHESION. P.S.F. 
It-- STATIC MATER SURFACE 
o -- HORIIONTAL DRIVING FORCE IN POUNDS 
R -- HORIIONTAL RESISTING FORCE IN POUNDS 
A -- AS A SU8SCRIPT. REFERS TO ACTIYE WEDOE 
a -- AS A SUISCRIPT. REFERS TO CENTRAL BLOCK 
P -- AS A SUBSCRIPT. REFERS TO PASSIVE MEDOE 

FACTOR OF SRFETY = 

L.lK[ PQNTCHAIITIltA .. , LA. ...., VICINITY 

HIGH LEVEL PLAN 

IIESIGII M£IoIOIIMOUM NO- I' GENERaL D£SIGN 

ORLEANS AVENUE OUTFALL CANAL 

STABILITY ANALYSIS 
SECTION K-K 

u. S. aRlIT EII .... UR DISTRICT. NEW ORLEANS 
COIIPS 0' IE_EllS 

JUNE l,e8 'lU NO. H-2-

PLATE 80 



10 

o 

~··10 
"'; 
I:! 
z 
.. ··20 
1:1 .... 
z -

-60 

··60 -

260 

I 

DISTANCE IN FEET 
250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 60 40 3D 20 10 

I I I I I I I I I I I I I I I I I I 
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Environmental Assessment 

Lake Pontcbartrain, Louisiana, and Vicinity 

Hurricane Protection Project, Orleans Avenue 

Outfall Canal, 



INTRODUCTION 

The Lake Pontchartrain, Louisiana, and Vicinity Hurricane Protection 

project was initially authorized by Public Law 89-298, 27 October 1965 as a 

"barrier" plan of hurricane protection. An environmental impact statement 

(EIS) was prepared on the original project and filed with the Council on 

Environmental Quality in January 1975. Subsequently a court ordered 

reevaluation was undertaken. The resultant reevaluation recommending a 

high level plan of hurricane protection was addressed in Supplement I to 

the final environmental impact statement (FEIS) filed with the 

Environmental Protection Agency in December 1984. The approval of the high 

level plan was granted in 1985 with the signing of the Record of Decision. 

However, at the time the FEIS was prepared, the designs for providing 

hurricane protection for the lakefront outfall canals were unresolved. 

Presently, the high level plan of hurricane protection is under 

construction and the design for the protection at the Orleans Avenue 

Outfall Canal is completed. 

This Environmental Assessment (EA) will evaluate two alternative 

methods of providing hurricane protection to the Orleans Avenue Outfall 

Canal. The U.S. Army Corps of Engineers (Corps) is recommending protection 

utilizing a "butterfly valve" structure while the local assurers (Orleans 

Levee Board) desire to build a system of parallel protection by raising the 

existing levees adjacent to the canal. 

NEED 

The Orleans Avenue Outfall Canal provides interior drainage for the 

City of New Orleans by moving water from the central city to Lake 

Pontchartrain. Protection from hurricane-induced tidal inundation via the 

lake/canal connection is presently achieved by locally-constructed parallel 

protection levees adjacent to the canal. The existing levees along the 

canal do not meet the design height or sectional stability required for the 

Lake Pontchartrain project under either the previously authorized barrier 



or the more recently authorized high level plan. Since the portion of 

New Orleans adjacent to the canal is well below sea level, protection from 

a hurricane surge overtopping the levee is necessary to eliminate the risk 

of interior flooding. 

PROJECT DESCRIPTION AND LOCAnON 

The project area is located in southeastern Louisiana on the south side of 

Lake Pontchartrain in Orleans Parish (Plate 1). 

Hurricane Protection for the Orleans Avenue Outfall Canal can be 

achieved by two basic concepts. One concept is to provide fronting 

protection at or near the lakefront end of the canal. This fronting 

protection structure would have a specialized "butterfly" type valve. The 

structure consists of four 28 x l6-foot gated bays that automatically open 

or close as the flow changes. As long as the direction of flow is toward 

the lake, the gate would remain open. During a hurricane event, when the 

lake elevation rises enough to reverse the direction of flow, the gates 

would automatically close. This structure andappurtena"nt floodwal~" would 

be connected "to the existing lakefront levee so that once closed, a 

continuous line of protection could be achieved. A cofferdam would be 

built in the canal so the closure could be constructed in the dry. A 

bypass would be built around the cofferdam so flows would not be 

interrupted. This is the plan that is recomme~ded by the Corps because it 

is the most cost effective way to provide hurricane protection, can be 

designed to fully accomodate interior drainage, and would be the least 

disruptive method to protect areas behind the levees. 

A second concept requires upgrading the existing lateral protection 

provided by levees paralleling the 2. 6~mi1e the canal on either side. This 

plan would require bridges at Robert E. Lee Boulevard, Filmore Street, and 

Harrison Avenue to be modified or floodproofed since their respective deck 

elevations are below grades required to achieve project protection. Means 

to achieve positive closure .:it pumping station number 7, located at the 
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southern end of the canal, must be incorporated into this plan. Both plans 

will be addressed in this EA., however, the parallel protection plan is the 

choice of the Orleans Levee Board and most likely to be constructed. 

Any borrow material required for use in conjunction with either 

alternative would be taken from the Corps-approved borrow site in the 

Bonnet Carre' Spillway. 

SIGNIFICANT RESOURCES 

The following resources are considered significant because of their 

ecological, esthetic, or cultural attributes and their institutional, 

techni~al, or public recognition. 

ENVIRONMENTAL SETTING 

FISH AND WILDLIFE RESOURCES 

Existing Conditions 

The Orleans Avenue Outfall Canal is a man-made canal approximately 

2.6 miles in length, with average bottom and top widths of 100 to 160 feet, 

paralleled by a levee on the entire east side, by a floodwall on the west 

side between the pumping station and RobertE. Lee Boulevard, and by a 

levee on the west side near the lake. The canal is oriented in a 

north/south direction between Lake Pontchartrain and Interstate 10 (see 

Plate 1). The existing levee is frequently mowed. Predominant vegetation 

on the levee and adjacent rights-of-way includes perennial grasses, herbs, 

ornamental shrubs, and various trees including pine, hackberry, and oak. 

Due to human disturbance and vegetative structure, the levee and 

surrounding rights-of-way do not provide high quali ty wi Idlife habitat. 

Some use of shrubs and trees by squirrels and songbirds occurs. The canal 

is lined in some areas with marsh grasses, which provide limited cover, 
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feeding, and resting habitat for various songbirds, seabirds, and some 

ducks. Least terns and seagulls are commonly seen feeding on the canal. 

The water quality in the Orleans Avenue Outfall Canal is generally 

poor; therefore, the canal has minimal value as habitat for fishery 

resources. The canal itself receives pumped storm water runoff from 

Metropolitan New Orleans. Typical contaminants present in the canal 

include oils, other petroleum hydrocarbons, pesticides, fertilizers, heavy 

metals, salts, combustion hydrocarbons and acids, plasticizers, oxygen

demanding waste, sediment, and raw domestic sewerage (Schurtz and St. Pe' 

1984). Organic themicals and heavy metals are the toxicants of most 

concern which affect aquatic life in the canal and nearshore vicinity. 

The nearshore lake area adjacent to the canal provides moderate value 

nursery and feeding habitat for estuarine-dependent commercial and sport 

finfishes and shellfishes. Some fishery use of the canal exists. The 

marsh grasses that fringe portions of the canal provide nursery habitat. 

Due to the poor water quality, the benthos of the canal is limited to 

worms, blue crabs, clams, and gastropods. The benthic community is more 

diverse near the lake. Host benthic species in the area are tolerant of 

prolonged periods of low dissolved oxygen and are not the benthics 

primarily utilized as fish food organisms·by economic and commercially 

important fish species. 

Future Without Project 

Fish and Wildlife tesources would remain as· they are at presertt. 

Butterfly Valve Alternative Impacts 

Placement of this structure would result in the loss of 3 acres of 

marginal benthic habitat associated with the canal bottom. During fill 

placement associated with structure installation, organisms such as crabs 

would be able to escape burial, while mos.t sessile or slow llloV'ingorganisms 
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such as clams would be lost. Turbidities associated with the fill 

placement would result in temporary reductions in primary production. 

Water quality within the project area would be adversely affected due to 

increase in turbidity, reductions in dissolved oxygen, and resuspension of 

contaminated sediments in the water column. There would be only minimal 

temporary interference with normal canal/lake interchange during the period 

of construction. Various estuarine fish species inhabiting this aquatic 

environment have the mobility to avoid the direct adverse impacts; however, 

the localized benthic and planktonic food supplies would be temporarily 

reduced. 

Secondary, indirect impacts may result near the canal mouth and 

adjacent nearshore waters of Lake Pontchartrain. Increases in turbidity 

accompanied by decreased oxygen associated with the construction may be 

encountered by various aquatic species including shrimp, crab, drum, and 

flounder that use these nearshore waters for limited feeding and nursery 

areas. 

Terrestrial impacts associated with the alternative are minimal and 

would involve the loss of approximately 0.13 acres of upland developed area 

adjacent to the Orleans Avenue Outfall Canal south of Lakeshore Drive. The 

impacted area is primarily grassed levees which provide minimal wildlife 

usage. 

Placement and handling of any contaminated dredged material from the 

canal bottom could cause potential sources of pollution if not contained in 

a properly secured site. If this alternative is chosen, a Section 

404(b)(1) Evaluation will be prepared to address these concerns. 

Parallel Protection Alternative Impacts 

Approximately. 15 acres of low value wildlife habitat including 

162 trees (45 of which are oaks) would be impacted by degrading, earth 

moving, and shaping operations. The loss of mature trees would remove them 
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from the ecosystem until the replacement trees mature. Ten young oaks 

would be planted for every mature tree taken. Three young pines would 

replace each mature pine. The new levee would provide habitat similar to 

the existing levee. 

Temporary displacement of habitat for songbirds and tree dwelling 

animals would occur in association with tree removal. While these trees 

will be replaced, habitat in the immature trees would be of only moderate 

value for some species. This impact would only be short term. In the long 

term, habitat for tree dwellers would be increased. 

In addition, approximately 2 acres of marsh grass and associated 

fishery habitat would be affected by degrading and upgrading the existing 

levee. Runoff during construction would slightly increase turbidity in the 

canal and the amount of airborne dust in the project area. Once the levee 

becomes vegetated, this impact would be eliminated. 

ENDANGERED SPECIES 

Existing Conditions 

No threat~ned or endangered species or their critical habitat is found 

in the project area. 

Future Without and Both Alternatives 

No impact on endangered species. 

RECREATION 

Existing Conditions 

Recreational opportunities abound in the vicinity. The levee is used 

by joggers, walkers, bird watchers, and fishermen. Very little bank 
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fishing occurs along the canal south of Robert E. Lee Eoulevard. Some 

limited fishing, crabbing, and pleasure boating takes place in the 1.2 

miles of the canal between Robert E. Lee Eoulevard and the lake. The 

adjacent park provide areas for field sport activities, picnicking, and 

similar activities. The New Orleans Recreational Department operates the 

Gernon Brown Hemorial Recreational Center adjacent to the levee at Harrison 

Avenue. This building is used for indoor games, recreation, and community 

activities. 

Future Without Project 

Recreational resources will remain as they are at present. 

Eutterfly Valve Alternative Impacts 

Construction of the cofferdam and the structure would interrupt the 

minimal fishing and crabbing activities that occur in the bayou mouth. 

Noise during construction could temporarily disrupt the minimal bird

watching activities that occur at the present. l.Jith the structure in 

place, boat access to 0.4 ~iles of canal south of the structure will be 

blocked. This is not considered detrimental due to the minimal use of the 

canal for boating. The completed structure would have essentially no 

overall impact on recreation. 

Parallel Protection Alternative Impacts 

All use of the five miles of earthen levee would be disrupted during 

construction. Once the protection is completed, there would be only 

0.75 miles of earthen levee remaining (north of Robert E. Lee Eoulevard and 

west of the canal). When revegetated, this levee would support 

recreational activities similar to those occurring now, although on a levee 

that is 3-4 feet higher than the present levee. The remainder would be 

floodwall. This floodwall would restrict pedestrian access to the water 

along most of the canal. Eecause of their height, these floodwalls will 
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provide a visual as well as a physical barrier to recreationalists wishing 

to approach the waters edge. 

ESTHETICS 

Existing Conditions 

As described above, two-thirds of the canal corridor is bounded by 

green spaces with an esthetically pleasing mixture of grass, oaks, and 

pines. The trees add to the scenic beauty and provide shade for various 

recreational activities. The levee on the east side provides a green 

backdrop screening the view of the neighborhood beyond •. 

City Park, a large municipal park, is immediately adjacent to the east 

protection levee. This park provides a large tract of minimally developed 

land dominated with large mature trees (oak, pine, etc.) intermixed with 

large green spaces, ponds, and waterways. 

Future Without Project 

Esthetics would remain as they are at present~ 

Butterfly Valve Alternative Impacts 

Initial construction would result in increasing levels of noise and 

dust in the area of work. After the structure is completed, the tie-in 

levee will be revegetated and soon return to its preproject esthetic 

condition •. The upper portion of the structure will be evident from the 

both sides of the canal. This structure is relatively small in size and 

impacts are not considered significant. 

Parallel Protection Alternative Impacts 

Increasing the height of 0.75 miles. of .earthen levee, repl~cement of 

2.6 miles earthen levee with floodwall, and replacement of 1. 85 roi les of 
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floodwall would cause significant impacts to the esthetic environment. 

Approximately 162 trees would be removed and some smaller trees would be 

relocated. Trees would be replaced as described earlier. In places where 

floodwalls replace an earthen levee, a visual barrier would be evident in 

an area that traditionally has been a green space. This wall could be 

esthetically unattractive if measures are not implemented to soften the 

adverse visual impacts. Surface treatment such as exposed aggregate, three 

dimensional features, and earth tone paint would minimize and partially 

mitigate adverse visual impacts. 

CULTURAL 

Existing Conditions 

The project area includes an eKisting levee corridor on post-1930 

reclaimed land and the artificial channel of the Orleans Avenue Outfall 

Canal. No cultural resources are recorded in the vicinity of the proposed 

work. 

Future Without Project 

Same as existing conditions. 

Butterfly Valve Alternative Impacts 

No impacts to significant cultural resources are anticipated and no 

cultural surveys are warranted • 

. Parallel Protective Alternative Impacts 

No impacts on significant cultural resources are anticipated and no 

cultural resource surveys are warranted. 
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NOISE 

Existing Conditions 

The background noise levels for the project area are approximated to 

range from 70 dBA in the project reaches located in residential areas on 

the west side, south of Robert E. Lee Boulevard to 50 dBA in the quieter 

park-like residential areas north of Robert E. Lee and in City Park 

itself. Edward Hayn"e Elementary School lies just west of the floodwall at 

Harrision Avenue. 

Future Without Project 

There would be no noise associated with construction. 

Butterfly Valve Alternative Impacts 

Installation of this structure would require several construction 

stages including pile driving, backfilling, slab construction, and 

finishing work. The greatest source of noise will be th~ pile driving 

activity which is to be performed in a noncontinuous fashion for 

approximately 108, 10~hour days. 

The greatest exposure would be encountered in the park adjacent to the 

construction. Exposure levels here would range from 95-105 DBA. This 

level of noise intrusionwouldintetfere with passive recreation such as 

pleasure walking, picnicking, bird watching, etc. In addition, some 

interference with oral communication could be expected near the 

construction site. 

Residences within the project area would be exposed to noise levels 

ranging from 77-95 dBA for"108 days depending dn the distance from the 

source. Approximately four houses would be exposed to 89-95 dBA, 11 to 

83-89, dBA and 48 to" 77.,.83- dBA. These are exterior noise levels; interior 

noise exposure should be less. Vibrations resulting from the pile 
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driving operation encountered by approximately 20 residences 200-400 feet 

from the source should be minimal. . While these vibrations \llay be annoying 

to these residences, the potential for vibration-induced structural damage 

should be minimal. 

The remaining activities, including slab construction (72 days), 

backfill operation (to days), and finishing work (to days), would produce 

heightened noise levels ranging from 63-95 dBA. Four homes would be 

exposed to 76-95 dBA, 11 to 70-89 dBA, and 48 to 63-83 dBA. These are 

exterior noise levels; the interior exposure to noise would be less. 

Parallel Protection 

This method of construction results ~n increases in noise levels 

produced from degrading and upgrading existing levees and floodwalls. The 

noise levels expected would range from 95-105 dBA when measured 50 feet 

from the center of the noise source. Portions of the Hayne Elementary 

school would be exposed to this level of noise; however, no hOllles would be 

within this range. Some disruption of classes is expected, especially 

during the 7 days when levels are 95-105 dBA (See Table .1). Approximately 

168 residences would be exposed to noise levels ranging from 77~95 dBA. 

Approximately 168 residences would be exposed to 77-83 dBA. Ambient noise 

level for the area is 50-70 dBA. Table 1 outlines the number of days a 

particular residence would be exposed toa noise lev~l. 

Construttion workers would have protective hearing devices. Since 

construction would take place during daylight hours, sleep interference 

should occui only fot napping children and day sleepers. Noise mainly 

affects bodily functions (hearing rate, respiratory volume, digestive 

secretions, hormonal secretions, etc .• ). If prolonged, the construction 

noise levels could produce significant physiological damage. However, the 

relatively short duration of the noise should prevent such pr~blems from 

occurring. The noise could be annoying to inhabitants of the 20 residences 

within th~ 400 feet of the actual work site. During the time the noise was 
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higher than 85 dBA, it could be difficult to hold a conversation within the 

impacted house and recreational areas. 

Distance 
(feet) 

0-50 
50-100 
100-200 
200-400 

Table 1 
Noise Exposure for Floodwalls (days) 

Buildings 
( number) 

95-105 

1 green space, public school 7 
81 residences 
87 residences 
93 residences 

Decibels 

89-95 

7 
10 

83-89 

14 
16 
21 

77-83 

27 
28 
32 
42 

Therefore, during construction the noise levels would increase a 

maximum of 35-45 dBA above ambient. Th.is level of increase is not expected 

to interfere with residential activity since most of the work will be done 

during daylight hours and exposure levels inside the homes would be further 

reduced. 

COMMUNITY COHESION 

Existing Conditions 

The residents of Orleans Parish ari in favor of protection provided by 

the hurricane protection project and have voted for a bond issue which 

assists in funding the work. 

Future Without the Project 

The area adjacent to th~ canal would be subject t6 flooding from the 

canal during hurricanes. 
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Butterfly Valve Alternative Impacts 

This alternative would provide the necessary flood protection. 

Disruption in localized traffic patterns, recreational activities, and 

esthetics would be sporadic and fairly short term. The initial movement of 

equipment onto and off of the site would account for the major portion of 

the traffic increase. Some occasional heavy traffic would be encountered 

when fill material is truck-transported onto the site and dredged material 

is being transported off site. Since fill requirements are.minima1, 

traffic patterns should be normal during the majority of the work. 

Parallel Protection Alternative Impacts 

This alternative would provide the necessary flood protection. 

Disruption in traffic patterns would be much greater with this alternative 

due to the fill requirements and the widespread use of pile driving 

equipment. Recreational activities would be disrupted for long periods of 

time as would the esthetics in the area. Increased levels of noise would 

be expected during the entire two-year construction period somewhere along 

canal from the lakefront to Interstate 10. This method of construction is 

not localized to a specific area like the construction of the butterfly 

valve. 

MITIGATION 

Because of the low habitat quality of the construction site and the 

minimal habitat effected, no wildlife mitigation 1s proposed. In order to 

minimize potential impacts, turbidity screens would be used during dredging 

and construction activities which are likely to resuspend sediment. 

Dredged material from the canal bottom should be transported in trucks 

equipped with leak-proof liners and transported to state approved upland 

disposal sites. To minimize noise associated problems, pile driving will 

be limited to daylight hours. 

13 



COMPLIANCE WITH EHVIB.ORMEMTAL lAWS 

Compliance with the Endangered Species Act has been achieved. Cultural 

compliance has been achieved. If parallel protection is chosen, no 

Section 404(b)(I) Evaluation or Coastal Zone Management Consistency 

Determination would be necessary. If the butterfly valve alternative is 

chosen, both of these documents would need to be prepared. 

COOIIDDlATIOB 

Copies of this EA will be distributed to the parties shown in Table 2. 

Literaure Cited 

Schurtz, M. H. and K. M. St. Pe'. 1984. Report on Interim Findings: 

water quality Investigation of environmental conditions in Lake 

Pontchartrain. Louisiana Department of Environmental Quality. Water 

Pollution Control Division, Baton Rouge. 

CONCLUSION 

The U.S. Army Corps of Engineers, New Orleans District, proposes to 

provide flood protection to areas adjacent to the Orleans Avenue Outfall 

Canal by construction of a butterfly-valved structure north of Robert E. 

Lee Boulevard. Impacts to fish and wildlife resources, recreation, 

endangered species, cultural resources, esthetics, noise, and community 

cohesion would be minimal with this plan. The Orleans Levee Board prefers 

the more costly alternative of providing parallel protection by raising 

levees and floodwall along the entire 2.6-mile canal. Most impacts will be 

similar to the butterfly valve, but noise would be greater and community 

cohesion would be more adversely impacted with parallel protection. 
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TABLE 2 

LAKE PONTCHARTRAIN, LA, AND VICINITY EA MAILING LIST 

CONGRESSIONAL 

Honorable J. Bennett Johnston 
Honorable John B. Breaux 
Honorable Lindy Boggs 
Honorable Billy Tauzin 
Honorable Robert L. Livingston 

FEDERAL 

U.S. Departm~nt of Commerce 
Washington, D.C. 

National Marine Fisheries Service 
St. Petersburg, FL 
Baton Rouge, LA 

U.S. Environmental Protection Agency 
Dallas, TX 

Gulf of Mexico Fisheries Mgmt. Coun. 
. Tampa, FL 

U.S. Dept. of Housing and Urban Devel. 
Ft. Worth, TX 

u.s. Dept. of the Interior 
Washington, D.C. 

u.s. Fish and Wildlife Service 
Lafayette, LA 

Federal Highway Administration 
Baton Rouge, LA 

U.S. Coast Guard 
New Orleans 

Advisory Council on Historic Preserve 
Golden, CO 
Washington, D.C. 

STATE 

State Historic Preservation Officer 

Department of Environmental Quality 
Water Pollution Control Division 
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STATE (Cont'd) 

Department of Natural Resources 
Office of Environmental Affairs 
Coastal Resources Program 

Department of Transportation 
Office of Public Program 

Department of Wildlife 
and Fisheries 

Secretary 
Ecological Studies Section 
Natural Heritage Program 

LOCAL 

Orleans Levee Board 

East Jefferson Levee Board 

PontchartrainLevee Board 

Lake Borgne Levee Board 

City of New Orleans 
City Planning Commission 
City Council 
Mayor. 

Regional Planning Commission 

St. Charl~s Parish Council 

St. Bernard Parish Police Jury 

Plaquemines Parish Commission 
Council 

St. Tam~any Parish Police Jury 

City of Mandeville 

ENVIRONMENTAL 

Orleans Audubon Society 

Environmental Defense Fund 



KNVIBDHMKNTAL (Cont'd) 

League of Women Voters of Louisiana 

Louisiana Wildlife Federation 

Delta Chapter, Sierra Club 

Bonnet Carre' Rod and Gun Club 

Tulane Law School 

St. Charles Environmental Council 

OTHERS 

Hayne Elementary School 
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REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
NEW ORLEANS DISTRICT. CORPS OF ENGINEERS 

P.O. BOX 60267 

NEW ORLEANS. LOUISIANA 70160·0267 

Planning Division 
Environmental Analysis Branch 

FINDING OF NO SIGNIFICANT IMPACT 

Lake Pontchartrain. Louisiana. and Vicinity Hurricane 
Protection Project 

ORLEANS AVENUE OLJTFALL CANAL - FLOOD PROTE:CTION 

Description of Action. The U.S. Army Corps of Engineers, New. 
Orleans District, has studied alternative methods of providing 
high level flood protection for the Orleans Avenue Outfall 
Canal. The Corps recommends the placement of a structure 
(butterfly valve) in the canal itself. However, the Orleans 
Levee Board proposes raising eXisting levees along the canal, 
thus providing parallel protection. 

Factors Considered in Determination. The following factors were 
considered in determining that the proposed action would cause no 
significant impact: fisheries, wildlife, cultural resources, 
endange red spec ies, noise, cOl1lT'1uni ty coh.es ion, es thet lcs and 
recreation. 

Public Involvement. The EA was circulated to interested parties 
in July 1988. 

Conclusion. The office has assessed the environmental impact of 
both of the proposed actions and has deter~ined that neither 
would have slgnifica~t impact upon the human environment. 
Therefore,no Environmental Impact Statement will be prepared. 
The Corps recommends the butterfly valve alternative because it 
is the more cost effective and less disruptive approach to 
providing flood protection that will meetspe~ifications of the 
High Level Hurricane Protection Plan. . 

fg~L~.~_'L.~r'''-loyd K. Brown 
'Colonel, Corps of ineers 
District Engineer 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Colonel Lloyd K. Brown 
District Engineer 

POST OFFICE BOX 430r, 
103 EA.ST CYPRESS STREET 

LAF A YETTE. LOUISIANA 70502 

September 25, 1987 

U.S. Army Corps of Engineers 
Post Office Box 60267 
N~ Orleans, Louisiana 70160 

Dear Colonel Brown: 

SEP 301987 

Reference is made to the General Design Memorandum for the Orleans 
Avenue Outfall Canal feature of the Lakepontchartrain, Louisiana, and 
Vicinity Hurricane Protection Project. The intent of this report is 
to provide your agency with essential data, assumptions, and 
information to be used in developing the above-referenced General 
Design Memorandum. This report is provided as a supplement to the 
Fish and Wildlife Coordination Act Report which was submitted in July 
1984 and attached to the Corps of Engineers (Corps) Main Report and 
SUpplement I to the Environmental Impact Statement for this project. 
This supplemental report constitutes the report of the Secretary of 
the Interior as required by Section 2(b) of the Fish and Wildlife 
Coordination Act (48 Stat. 401, as amended; 16 U. s.C. 661 et seq.) and 
was prepared in conSUltation with the Louisiana Department of Wildlife 
and Fisheries and the National Marine Fi9heries Service. 

The recCX'Il'rended plan presented in b.e Corps' July 1984 Main Repor"t and 
Envi r~nrnenta 1 Impact Statement proposes to rectify deficiencies in" the 
main outfall canals entering Lake Pontchartrain to provide hurricane 
protection for the Metropolitan New Orleans area. The proposed 

"project includes modification of a major outfall canal on Orleans 
Avenue which pr9vides interior drainage for a portion of the urban 
Orleans Parish area. 

Presently, two alternatives are under consideration. The fi~st 
.alternative consists of placement of a water control structure 
recessed wi th i n the Orleans Avenue Outfall Canal inland from the 
outfall at the south shore of Lake Pontchartrain. The water control 
structure would require partial closure of the canal and installation 
of a vertical-pivoting butterfly valve gate. The gate would passively 
allow discharge of the canal waters into Lake Pontchartrain whenever 
the \\ater level in the canal exceeds that of the lake. Conversely, 
when lake water levels exceed that"of the canal, the gate would 
automatically close. An undetermined amount of dredging of the canal 
durIng construction of the water control structure and closure, 
levees, and approach channels would occur in conjunction with this 
proposed alternative. 

The second alternative, as identified in the Corps' Main Report and 
Supplemen"t I to the Environmental Impa.ct Statement for the Hurricane 



protection Project, consists of raising the height of the return 
levees paralleling the Orleans Avenue Outfall Canal and providing 
floodgates or road ramps at all existing bridges crossing the canal. 
The levees would either be widened landward from the canal, or 
floodwalls would be installed atop the existing levee to achieve the 
required height for hurricane protection. The amount of dredging 
associated with the second alternative is also undetermined at this 
time. 

The existing levee to be affected by the proposed improvements is 
frequently mowed. Predominant vegetation on the levee includes 
perennial grasses and herbs. Due to human disturbance. and vegetative 
structure, the levee is thought to provide habitat of negligible value 
to wildlife. In addition, the waters of the Orleans Avenue Canal 
(which receives stormwater runoff pumped from the Metropolitan New 
Orleans area) are of generally poor water quality and of negligible 
value as habitat for fishery resources. Accordingly, the habitat of 
the levees and adjacent canal to be directly affected by the two 
alternatives under consideration have been designated as Resource 
Category 4 habitats, as defined in the Fish and Wildlife Service's 
Mitigation Policy (Federal Register, Volume 46, No. 15, January 
23, 1981) .. 

The indirect impacts of the proposed project may include adverse 
effects to the nearshore areas of Lake Pontchartrain. The estuarine 
subtidal open water habitat found in the viCinity of proposed project 
feature is considered to have medium fish and wildlife resource value 
and has been designated as Resource Category 3 habitat. The nearshore 
areas adjacent to the proposed project area provide moderate value 
nursery and feeding habitat for estuarine-dependent commercial and 
sport finfishes and shellfishes. Economically important sport and 
commercial species common to Lake Pontchartrain include brawn shrimp, 
white shrimp, blue cr-ab, Atlantic croaker, gul f menhaden, ·spot, 
striped mullet, red drum, southern flounder, spotted seatrout, sand 
seatrout, black drum, and sheepshead. Wildlife use of the proposed 
project area includes limited feeding and resting by various seabirds 
and migratory waterfowl, principally lesser scaup. Lesser scaup feed 
extensi vely on benthic fauna of the project area during ·the winter. 
rronths. . 

Although such estuarine aceas are relatively abundant on a national 
basis and within the Louisiana coastal zone, the fish and wildlife 
habi tat quali ty of such areas has been and continues to be degraded by 
a variety of hl.lllBn activities and ratural phenomena. This degradation 
is particularly acute in the southern portion of Lake Pontchartrain, 
which receives chronic inputs of a broad spectrum of conta:ninants from 
urban, domestic, and commercial sources. The most significantly 
impacted habitats are nearshore areas receiving discharges from the 
major drainage canals (including the Orleans Avenue Outfall canal) 
which are the primary receiving basins for stormwa ter runof f and 
incidental sewerage effluent from the met·ropoli tan area adjacent to 
the lake (Schurtz and St. Pe 1984). This stormwater runoff, which is 
pumped into the Orleans Avenue Outfall Canal and ultimately discharged 
into Lake Pontchartrain, has been generally characterized as heavily 
polluted. Typical contaminants present in the canal discharge include 
oils and other petroleum hydrocarbons, pes ti c ides, ferti li zers , heavy 
metals, salts, combustion hydrocarbons and acids, detergents, organic 



plasticizers, oxygen demanding wastes, sediment, and raw domestic 
sewage (Schurtz and St. Pe 1984). 

Due to the discharge of the above contaminants, the Louisiana 
Department of Environmental Quality (1985) has classified the 
receiving waters of Lake Pontchartrain in the vicinity of the Orleans 
Parish outfall canals as Water Quality Limited. Such classification 
indicates that the nearshore waters affected by the canal effluent do 
not meet water quality standards applicable to the effluent 
limitations required by the Clean Water Act. In addit~on, the waters 
of the outfall canals and the adjacent nearshore areas, although 
designated by the Louisiana Department of Environmental Quality (1984) 
for primary and secondary contact recreation and for propagation of 
fish and wildlife, usually do not satisfy the primary contact 
designation because of excessive fecal coliform bacteria levels. 

There are two basic types of contaminants in the stormwater effluent 
entering the Orleans Avenue Outfall canal which affect aquatic life in 
the canal and nearshore vicinity of the proposed project area. The 
presence of refractory compounds (i.e., those of relatively low 
biodegradability), such as organic chemicals and heavy metals, tend to 
accumulate in the sediments and may demonstrate varying degrees of 
toxicity, bioaccumulation, and/or sublethal effects to aquatic 
organisms. Other compounds biodegrade, causing periodic and severe 
oxygen depletions in the canal and nearshore areas (especially during 
the warmer months), and also result in eutrophication in the lake 
overall (Schurtz and St. Pe 1984). 

Englande et ale (1979) stated that the mouths of the canals west of 
the Inner Harbor Navigation Canal (including the Orleans Avenue 
Outfall Canal) chronically exceed aquatic life standards for fecal 
coliform, amrronia, and a variety of heavy metals. Furthermore,' they 
indicate that. Environmental Protection Agency criteria for propagation 
of fish and wildlife were consistently exceeded for dissolved oxygen, 
copper, iron, barium, zinc, cadmium, and phenol. In addition, they 
identified nickel, mercury, cynanide, arsenic, lead, pH, suspended 
solids, and oil and grease concentrations as frequently exceeding 
recommended levels. 

The urban runoff entering the outfall canals undergoes quality changes 
prior to discharge fram the drainage canal system. Dissolved oxygen 
levels decrease and coliform concentrations increase dramatically 
during canal storage (Englande et ale 1979). Although the effect of 
contaminated runoff is a year-round problem in the project area, it is 
most critical during intense rainfall events. Particularly 
detrimental are oxygen depletions caused by the "first-flush" of 
stormwater, which is similar in content to domestic sewage due to 
comingling of effluent from stormwater and leaking sanitary sewers 
(Englande et ale 1979). 

Due to thei r lack of moti li ty, popula tions of benthic organisms are 
severely affected by oxygen depletions and chronic exposure to 
pollutants in the vicinity of the outfall canals and nearshore areas, 
resulting in reduction of tntal, numbers and species diversity. Such 
severe dissolved oxygen depletions cause sudden mass mortalities of 
aerobic benthic organisms, and if such conditions persist, result in 
mortali ty of even highly tolerant, facul tati vely anaerobic organisms 



as well (Schurtz and st. Pe 1984). The effects of oxygen depletions 
and chronic exposure to contaminants in the vicinity of the outfall 
canals upon demersal and pelagic fishes and crustaceans is roore 
difficult to assess, due to their ability to avoid the affected area. 

The principal impacts on fish and wildlife resources associated with 
dredging and construction activities necessary for installation of the 
butterfly-valve water control structure would be a temporary increase 
in turbidity with a corresponding resuspension of contaminated 
sediment into the water column. Corresponding minor reductions in 
benthic and plankton populations in the canal can be anticipated along 
with an unquantified reduction in local populations of those fishes 
and shellfishes which are dependent upon these food sources. In 
addition, resuspension of polluted sediments may result in oxygen 
depletion and the release of toxic materials in the canal and adjacent 
nearshore areas of Lake Pontchartrain, potentially resulting in a fish 
kill. Similar impacts would be associated with dredging of borrow 
material from the Orleans Avenue Canal if such action was needed to 
upgrade existing pump stations and to enlarge the parallel levees 
along that canal. 

In order to minimize the potential impacts to fish and wildli fe 
resources associated with either proposed alternative, the Service 
recorrmends that the following modifications be incorporated in .the 
General Design Memorandum for the Orleans Avenue Outfall feature: 

1. A turbidity screen should be used in the outfall canal 
during all dredging and construction activities which are 
likely to resuspend sediment, in order to minimize 
discharges of contaminated suspended sediment into Lake 
Pontchartrain. 

2. All dredged material should be removed by bucket dredge and 
transported to a state-approved, upland site for disposal. 

Please advi,se us of any significant changes in the proposed project 
alternatives as the General Design Memorandum proceeds through the 
Corps' review and approval process so that we may provide you with 
appropriate findings and reccmrendations relative to those changes. 

cc: EPA, Dallas, TX 

Sincerely yours, 

~~~~ , 

David w. Fruge~ 
Field Supervisor 

LA Dept. of wildli fe and Fisheries; Baton Rouge, LA 
IA Dept. of Natural Resources (CMD), Baton Rouge, IA 
LA Dept. of Envirorurenta1 Quality (Attn: Mike Schurtz) 
NMFS, Baton Rouge, LA 
FWS, Atlanta, GP. (AWE) 
~S, Jackson, MS 
FWS, Washington, OC (ES/FP) 
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~n Holtgreve 
Design Engineering, 
3330 West Esplanade 
Metairie, Louisiana 

Dear Mr. Holtgreve: 

Inc. 
Avenue 
70002 

August 26, 1~86 

South 

The City, Department of Streets wants to insist tha~ 
provisions be maintained for all bridges to remain open 
at all til71es. The fire at Harrison Avenue on Saturday 
was critiCal but could have been much worse if access 
were denied because flood gates prevente6 access for 
a five-alarm fire. 
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September 9, 1986 

Ms. Betty Jo Everett, Director 
Department of Streets 
Room 6W02, City Hall 
1300 Perdido Street 
New Orleans, Louisiana 70112 

Re: Orleans Avenue Canal Flood Protection 
Improvement Project 
OLB Project No. 2048-0278 
DEI Project No. 1006 

Dear Ms. Everett: 

We fully agree with and appreciate your recommendation 
concerning the necessity to provide access at all times at 
all of the bridges crossing the Orleans Canal. Nearly one 
year ago our firm made exactly the same recommendation to 
the Board of the Orleans Levee District. The Orleans Levee 
Board has accepted our recommendation and has authorized 
design of flood protection methods that will insure that the 
bridges are not closed during high water events. 

We are very pleased that a major city agency such as 
yours has, by written action, recognized the necessity to 
maintain the bridges in an open position at all times. Your 
stated POSl.t:l.on is very suppo:r:-tivE: of our origina.l 
recommendation and will quite frankly provide the u.S. Army 
Corps of Engineers with needed insight during their review 
process. 

We look forward to a successful completion of this 
project in the not too distant future, and will continue to 
advise your office as progress continues on the project. 

Design Engineering Inc. 
3330 West Esplanade, Suite 205, Metairie, Louisiana 70002, (504) 836-2155 



Ms. Betty Jo Everett 
p.'3.ge 2 

Thank you for your interest and- should you have need of 
additional information, plea-se call us. 

With best regards, I remain 

Sincerely, 

DESIGN ENGINEERING, INC. 

~~ 
John Holtgreve 

JH/mnh 

cc: Honorable Emile W. Schneider, President 
Mr. H. Baylor Lansden, Managing Director 
Mr. C. E. Bailey, Chief Engineer 
Mr. Ron Elmer, U.S. Army Corps of Engineers 
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u ~ ~ ~ ~ ,.. Saturation Sc . 
0 5 10 15 20 .e 71na:r~ik pres-u 

IQ sure. T sa ft Uo 
Axial Strain, ~ ';;! Water content wf ~ ~ ~ ~ 

Shear Strength Par~ters !1 Void ratio ef I'&t 

• = 0 0 lUnor pri,ci~ c3 0.5 1.5 3.0 stress, T sq ft 

tan • = 0 Max deviator ; I ( ) stress, T/aq f't c1-c3 max 0.32 0.30 o.::n 
c = O./b T/sq ft Time to failure, min t f 29 19 50 

Rate of/train, 0.29 0.26 0.19 
Method of saturatien 

percent min 

Up devi~}~~ ;1 (c1-c3)u1t 

0 
a reaa. T s f't 

Controlled stress Initial diameter, in. Do 1.40 1.40 1.40 

GJ Controlled strain Initial height, in. Bo 3.00 3.00 3.00 

Type of test Q. I Type of speci:men UNDISTURBED 
Classification PLASTIC CLAY( CH) ray contains decayed wood fragments· Rnd* 
LL 116 I PL 37 PI 79 I I Gs 2.73 

Remarks *a small root Project LK. PONT., LA. & VIC.-HURR. PROT.197C 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHl.'ifC 
Area GDM NO., 2; SUPP. NO.5 (OUTFALL CANALS) 
Boring No. 1-OUW Sample No. i-C . 
'Depth 

-7.7 Date 19 Nov. 1970 F.l 
BCH TRIAXIAL COMPRESSION TEST REPORT 

ENG FORM. 
, JUN 65 2089 (EM 1110·2·1902) PREVIOUS EDITIONS ARE OBSOLETE ,-

'JSASWLS S'o.IL5 ·''-'L~ .. i TRANSLUCENT ( . 



Coefficient, of Pemee,pJ,l1ty, ~O' 10- cm./..-e 
0.1 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25 

4) 

.. 
0 
orl 

'lil p:; 

"CI 
orl 

~ 

I' 

0.1 0.2 0.3 0.40.5 1 2 3 4 5 10 '20 25 

Pressure', p, T/sq fi 
50T.?f =94.3 

Type of Specimen UNDISTURBED 

Diam 4.25 in. Ht 1.168 in. 

Overburden Pressure, Po T/sq ft 

Preconsol. Pressure, Pc O.6-Z T/sq ft 

Compression Index" CC O.~7 

Classification PLASTIC CLAY (CH)* 

LL - G 2.73 FrBm 
s 

PL - D10 

* 
Remarks bluish gray 

See attached plot for Pressure 

vs Void Ra tio Curve 

ENG FORM 
1 MAY 63 2090 PREVIOUS EDITIONS ARE OBSOLETE!. 

Before Test Af'ter Test 

Water Content, Wo ?6.8 1- w
f 1-

Void Ratio, eo 2.40 ef 

Saturation, So 98.9 1- Sf 1-
Dry Density, 7 d 50.2 lb/rt3 

k20 at eo = X 10 - em/sec, 

Project LK. PONT., IA. & VIC .-HURR. PROT.-

1970. ORLEANS PARISH IAKEFRONT LEVEE VW.sT 

Area 'OF IHNC; GDM #2; SUPP.#5(OUTFALL CAN!\. 

Boring No. 1-0UW Sample No. 3-C 

~ -7.7 2 December,1970 El Date 

JB' CONSOLIDATION TEST REPORT 

(TRANSLUCENT) (J ~424 

LS) 



h:J. 2~1~i-••. .;) !":tl/t$ION~ Pt-..I~ INCh '. ' . .,. .... D!V!~!ONSJ a::3 :",~C.i1 C'1·C ... EO:: '~r.-:r·.: ,-,JUNw .o..C"HLiSETTS 

o o o 

2.0 
~ .. 
0 

or1 
~ 

~ 
rei 
..-I 1.8 

c::: g 
(j) 

~ 
!'S 
I:'j 
(fl 

Ul 
0 1.6 H 
t-t 
if. 

;.-3 
~:'-~ 
(.~ 

1 J 

l 
t· 1.4 
( ... 
'--... 
~-, 

c.' 
ill. 

Pressure, p, T/sq.tt. 



'( 1. 3 
co 
~ Eo! 

( 
co 
1/ ... 
I~ 1""1 

.8 2 tI 

I ... ... ... 
tI ... 

1/ .. 1/ 
1/ I: 1/ 1 I: .4 ~ 

~ 
II) 

II) 

~ ... a 0 

~ 0 0 1 2 3 4 
Normal Stress, a, T/ sq ft l?J"= 

5at = 108.4· 
Test 110. 1 2 3 AV9' 

Water content Yo 57.2 ~ 55·9 ~ 58.1 ~ ~? /~ 
'iii Void ratio eo 1 "i0 1 46 1. 5'" .... 
~ .... Saturation So 11 ()()..J- ~ 100+ ~ 00.0 ~ ~ a 

-U-~,a:eD8~Y , 7d 65.8 66.8 64.9 Ib cu ft 

~ Water content Yc ~ ~ ~ ~ 
tI 

os:: Void ratio ec II) 

tI Saturation Sc ~ ~ ~ ~ ... 
0 5 10 15 20 ~ F1Dal b&c:k pres-ti 

IQ sure. T/stJ ft Uo 
Axial. Strain, ~ 'iii Water content Y1' ~ ~ ~ ~ 

Shear strength P!:!:!l!!!!ters 
!l Void ratio ra. e1' 

•• 0 0 [Mfnor prr/~ a3 0·5 p.~ 5 3.0 stress. T sq ft 

tan • - 0 Max deviator .1 ( ) stress. T/sq ft al-a3 max 0.94 0.91 0.98 

c -
0.47 T/sq ft T1.IIIe to failure, min t1' 14 n 45 

Rate of/train, 
0.22 0.14 0.08 

Method 01' saturaticm 
. percent min 

ult dev18;;~~ .I(al-a3)ul.t s ress, T s ft 

0 Controlled stress Initial diameter, in. Do 1.41 1.41 1 .• 41 

~ Controlled strain Initial height, in. 110 ~.OO ~.OO :S.OO 
Type 01' test Q, I Type 01' specimen UNDISTuRBED 

C;Lassi1'ication PLASTIC CLAY( CH ' • gray and brown. contains a few wood. fragment 
LL 

Remarks 

ENG FORM 
I JUN IS 

126 

2089 

I PL ~4 

(EM 1110.2·1902) 

PI 02 I I Gs 2.63 

Project LK. PONT. LA.&VIC.-HURR. PROT. (70) 

ORLEANS PARISH LAKE FRONT LEVEE. WEST OF IHN( 

Area GDM. NO. 2.SUPP. NO.5 ( OUTFALL CANALS) 

Boring No. 2-OUE Sampl.e No. 2-B 
Depth 

-4.9 Date 4 Dec. 1970 El 

JMS TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDITIONS ARE OBSOLETE 

4-; TRANSLUCENT usaw£s ~~)lL~:; '].:LS'l' ::>l!iC'~Igl 



t! 1. 2 3 
0' 

~ E-t t! 
0' • ... ...... 

C¥"I .8 ,~ 2 tI . 
I .. ... .. 
tI .. • ... • • I: • 

~4 1 . :: ... 
ID 

~ fa J.o II 0 
t1t I 0 0 1 2 3 4 5 

Ito1W&l Stress, ", T/sq r:sg!. ~= II/, Er 

Test Ro. 1 2 3 AV 9' 
Water CODtent Vo 138.2 .~ 40.1 ~ 4L.-'l ~ 4tJ, / " -.-at Void ratio eo 1.07 1.13 1.14 ..-t ... 

95.2 ~ ~ ~ 
..-t Saturation So 95·3 ~ 97.7 ~ 

D~( """'"" ..... " , 
1b cu :rt 7d 80.6 78.3 77.8 

~ Water CODtent Vc ~ ~ ;. ;. 
II 

os:: Void ratio ec CIl 

II SaturatiOD Sc ~ ;. ~ ;. J.o 

0 5 10 15 20 ~ 
.n-DIU ~~ pres-II 110 III sure T so :rt 

Axial Strain, ~ at Water content vf' ;. ;. ~ ;. 
Shear Strength Par~terg ~ Void ratio ef' .... . .. 0 0 M1nor pr1,ci~ 

"3 o 0; 1.5 3.0 stress ·T aq f't 

tan ... () Max deviator ~ I ( ,,) stress. T/sq f't "1- 3 max 0.82 0.88 1.00 

C :or 0.45 T/sq :rt Time to f'ailure, min tf' 71 ~1 20 
Rate Of'/train, 

0.12 0.15 0.20 
Method of' eaturaticm 

percent min 

Utt devia~~~ ~1("1-"3}ult s ress, T s f't 

D Contro11ed stress Initial diameter, in. Do 1 40 1.41 1.41 

EJ Contro11ed strain Initial height, in. Bo· ':1 00 3.00 3.00 
Type of' testQ, 1 Type of' specimen UNDISTURBED 
C1assif'ication SANDY CLAY(CL),gray contains pockets of sand 
LL 

Remarks 

ENG FORM 
I JUo,I 65 . 

41 

2089 

IPL 19 

(EM 1110.2.1902) 

PI 22. J Gs 2.6.7 

ProjectLK. PONT. LA •• &VIC.-HURR. PROT. (70) 

ORLEANS PARISH ~.~ NT LEVEE WR8'T' Oli' Tffiifl:' 

Area GDM NO.2, SUPP. NO.5 (OUTFALL CANALS) 

Boring No. 2-0UE Sampl.e No • 14-c 
.Bepta. 

-54.4 Date 7 Dec. 1970 ~ 

BCH TRIAXIAL COMPRESSION TEST REPORT 

PR EVIOUS Eol TION$ ARE OBSOL.ET~ 

5, TRANSLUCENT 



t: 1. 5 3 
go 

~ 
~ 

t: 
go 

• .. ..... 
(\') 

D 1.0 
• .. ... .. 

D 

• .. • • I! • :! .5 
.p 

~ 
co 

:. ... 
i 0 

~ 0 0 1 2 3 4 
Nol1lllll. Stress, 0, T/sq:rt t. ~ - / 7 / stJ.. - tJ • 

Test 110. 1 2 3 AV9' 
Water content Vo 51.2 ~ 52.1 ~ 49.6 ~ Sf. 0 ~ ., 
Void ratio eo 1.40 1.42 1.36 .... .p .... Saturation So gg.l ~ ~g.4 ~ Lel8. 8 ~ ~ ti 
D~. deDs1ty, 
1b cu :rt 7d [70.4 70.0 71.8 

tJ Water content Vc ~ ~ ~ ~ 

~ Void ratio ec 
Q) Saturation Sc ~ ~ ~ ~ .... 

0 5 10 15 20 .e 
!'1na.l _ ~h:. pres-Q) 

IQ sure... '1' .. q :rt Uo 
Axial Strain, ~ 

] Water content vf' ~ ~ ~ ~ 

Shear Strength Parameters fot Void ratio ef' ... 0 0 I Minor priici~ 0 3 0.3. 1.5 3.0 stress, T sq :rt 

tan • = 0 Max deviator ; I ( ) stress. T/sq f't a1-a3 max 1.44 1.32 1.46 

c • 
0.72 T/sq f't Time to f'allure, min tf' 15 22 16 

Method of' saturatioo 
Rate of' /train, 
percent min 0.15 0.10 0.11 

ult deVi~}?rl(a1-a3) 

D 
s ress. T sq f't ul.t 

Contro11ed stress Initial diameter, in. Do 1.40 1.40 1.40 

0 Contro11ed strain Initial height, in. Bo 3.00 3.00 3.00 
Type 01' test Q I Type of' speci:men UNDISTURBED 

C1assif'ication PLASTIC CLAY( CH) ,gray, cont,ains a few 1/16" to 1/8" dia.shells 

LL 75 IPL 24 PI 51 1 1 Gs 2.71 

Remarks Projecy. PONT. LA. & VIC. -HUER. PROT. (70) 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IENC. 

AreaGDM NO 2, SUPP NO .. 5 (OUTFALL CANALS) 

Boring No.2-0UE Samp1e No. 17-C 
Depth 

-66.3 Date 7 Dec. 1970 El 
JMS TRIAXIAL COMPRESSION TEST REPORT 

2089 (EM 1110·2.1902) PREVIOUS EDI TIONS ARE OBSOL.ETE 

eP . TRANSLUCENT 



t: 3 3 
CI' 

~ Eo< t: 
CI' 
ID .. 
~ I\'l 2 0 2 

I .. ... I-

0 

• .. ID 
ID z: ID 1 II 1 ... ,.. 

II'l 
~ 

~ 
~ II 

~ 
t§l 

00 0 1 2 3 4 5 
Normal Stress, 0, T/sq ~1?1. ~= 8'1.£. 

Test No. 1 2 3 AVfl· 
v 

Water content 'Wo 92.9 S P7.4 S 95.3 S 9/. f S 
at Void ratio eo 2.24 2.08 2.·n ..... ... ..... Saturation So 99.1 S 100+ S 98.6 S S ~ 

lJry a.enSl:ty, 
1bicu f't 7d 46.0 4f!.5 45.1 

~ Water content 'Wc 1- S S 1-
Q) 

.I:l Void ratio . ec til 

Q) 
Saturation Sc ~ S S S ,.. 

0 
0 5 10 15 20 'H .nnaJ. D~ pres-Q) 

III sure. T/ sa ft ·110 
Axial Strain, S "i1 . Water content 'Wf S S S S 

Shear Strength Parameters 
!i 

Void ratio IZo ef . .. 0 0 Minor Pri?C~~ 
°3 0.5 1 .5 3.0 stres.s T sq ft 

tan ... 0 Max deviator 1< ) 
stress, T/sq ft °1-°3 max 1.45 1.40 1.58 

c .. o.7Z T/sq f't Time to failure, min t f 31 31 31 

Method of saturaticm 

Rate of /train~ 
percent min 0.09 0.09 0.09 

U1t devia~or ;1(01-03) 

D 
stress. T B3.. ft ult 

Controlled stress Initial diameter, in. Do 1.40 1.40 1.40 

G Controlled strain Initial height, in. IIo 3.00 3.00 3.00 
Type of test QI Type of spec:iJDen UNDISTURBED 

Classification PLASTIC CLAY( CH) dark gray. contains large amounts of organic* 

LL n6 IPL 46 

Remarks *matter 

ENG FORM 
'JUN65. 2089 (EM 1110-2-1902) 

PI 90 I I Gs ? -:>Q 

Project LK. PONT. ,LA. ,& VIC .-HlJRR. PROT. (70) 

ORLEANS PARISH LAKEFRONT LFVEF WF8T OFIHNC 
Area GDM '2. SUPP. #5. (OUTFALL CANALS) 

Boring No. 2-otJE Sample No. 1q-D 

El -75.1 Date 7 Dec., 1970 

TES TRIAXIAL COMPRESSION TEST REl'ORT 

PREVIOUS ECITIONS ARE OBSOLETE 

7. TRANSLUCENT 
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(J 
en 
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HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

.$0 0 

",' =-.....:::;...----

TAN ",' = 0. S" 7C:. 

o c' =-_____ -T/Sa FT 

o CONTROLLED STRESS 

[!J CONTROllED STRAIN 

2 

c,-

t;~ 

T 

1 
l 
"l 

o 0 

TEST NO. 

WATER CONTENT 

"< 
VOID RATIO 

;: 

~ 
SATURATION 

DRY DENSITY, 
LB/CU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR .50 PERCeNT' 
CONSOLIDATION, MIN 

WATER CONTENT 

"< VOID RATIO Z 
ii: 

SATURATION 

NORMAL STRESS, 
T/sa FT 

MAXIMUM SHEAR 
STRESS, T /sa FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T /sa FT 

-t 

-:f 

-1 

1-

+ 
[ , 

--

1 

+ 
-I-
J 

1 __ +-++++--1-++i-H, +_ 
-r ~-

2 

-t 

i r 
il 

3 
NORMAL STRESS, u, T/SQ FT I. p' 

SQ. =110 

1 2 3 AV 9' 
WO 4h.9 % 155.6 % hO.2% 406. f/ % 

eo 1.20 1.38 1.13 

SO 
~9.9 

% 100+ % 91).0 % % 

Ya 
75.6 70.1 78.3 

e. 0 

t.o 2 3 <1 
w, 50.5 % . 34.9% 3J~5% % 

e, 

S, % % % % 

u 1.0 2.0 3.0 

I Tmax 0.58 1.12 1.73 

t, 2190 2310 2100 

.00018 .00018 000018 

I. 1"ul t 

TYPE OF SPECIMEN UNDISTURBED 3.00. IN. SQUARE IN. THICK 

CLASSIFICATION LEAN CLAY(CL),gray, contains sand strata 
LL 39 I PL 16, PI 23 G, 2.67 

REMARKS PROJECTLK.PONT .LA.,& VIC. - HURR. PROT. (70) 

ORLEANS PARISH LAKE FRONT LEVEE, WEST OF 

AREA IHNC; n.D.M. # 2; SUPP. # 5(OUTFALL CANAlS 

BORING NO. 2 -OUE I SAMPLE NO, 11 - B 

~ - -40.9 1 DATE 12 Dec .1910 

ENG FORM V 
1 JUN 65 2092 (EM 1110-2-1906) PREVIOUS EDITIONS ARE OBSOLETEO ~(TRANSLUCENT) 

GPO: 1966 OF-214-945 PLATE IX-3 



r-------------------------------~------------------------------------------ ;---4 

Ii: 

~ ...... .... 

II) 
I 

t) 
-. 
X 
~ 
z o 
~ 
~ 
o .... 
w o .... 
-< u 
~ 
w 
> 

o 

- 20 

- 10 

o 

~tr 
,{' 
t\ -j 

I.C.~: t-, 

'·H· 
-t+ -f-<-'+ ,_"- ± 

H-:_ 
t· ,"-~i H-

++++ 
+-+-1- I-l-

:.t:, ~.; j:tL~.~t-~~F~~ + 10 ,-', ;':::~~t~-j- r---~ 
o 0.1 0.2 0.3 0.4 0.5 

HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

q,' = 3sr:? 

TAN q,' - 0.706-

c - 0 

o CONTROLLED STRESS 

[!] CONTROUED STRAIN 

T/SQ FT 

t: 

TYPE OF SPECIMEN UNDISTURBED 

CLASSIFICATION SAND (sp) ,light gray, 

LL NP I PL NP 

1 

0 
0 1 

TEST NO. 

WATER CONTENT 

;;t VOID RATIO 

;:: 
~ 

SATURATION 

DRY DENSITY, 
LBICU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR .50 PERCENT 
CONSOLIDATION, MIN 

:WATER CONTENT 

~ VOID RATIO 
~ 

SATURATION 

NORMAL STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHeAR 
STRESS, T ISQ FT 

+ 

++ 

4 6 
NORMAL STRESS, (1, T ISQ FT 

Sf/I ¥= /23.' 

eo 
0.693 0.677 0.684 

So 89.4 % 91.5 % 91.0% % 

Yd 98.1 ~.o 98.6 

ec .' 

too 

Wr 25.6 % 25.6 % 24-.3% % 

er 

Sr % % % % 

(1 

1.0 2.0 3.0 

I Tmax 

") 0.72 1.hl 2.50 

tr 600 900 690 

.00018 .00018 000018 

I 1".1 t 

3000 IN. SQUARE 0.5.50 IN. THICK 

contains shell fragments 1/41( in diameter 

PI NP G'2.66 

PROJECT LK.PONT. LA. ,&t VIC. - HURR. PROT (70) 
REMARKS -_----'-___________ 1----------------'--------------4 

ENG FORM 
1 JUN 65 2092 

eftLEANS PARISH LAKE FRONT LEVEE, WEST OF ruNC; 

AREA G.DAM. II 2.SUPP. # t; (OUTFALL CANALS) 
1I0RING NO. 2 -DUE SAMPLE NciLlJ-B 

~ - 470' DATE 10 Dec. 1970 

(EM 1110-2-1906) PREVIOUS EDITIONS ARE OBSOLETEf.(TRANSLUCENT) 
GPO: 19660F'-ZI4-945 PLATE IX-3 



Coefficient. of Pe~).lit,., ~Q' 10· em/sec 

0.1 0.2 0.3 0.40.5 1 2" 3 4 5 10 20 25 

1 • 

1 .~ 
~ 

1.1 ~ f..4' 

.~ ~ p... ~ 
~ 

~. 

1.' ~ 
'" ~ 

CI) 

" ~ .or 1'\ 
0 

I" oM 

~ ~ 
Il:: 

" 'd 

'" oM .Sc 
~ I'~ 

r-
i'-.7r 

I" I' . 
6 

.01. 

0.015 0 •. 2 0.30.40.5 1 2 3 4 5 10 20 25 

Pressure, p, T/sq ft 5010":: II/ I 
Type of Specimen UNDISTURBED 

Diam 4.25 in. Ht 1.158 in. 

Overburden Pressure, Po T/sq ft 

Preconsol. Pressure, Pc /. 70 T/sqft 

Compression Index, CC O.1t:, 
Classification SUDY CLAY (CL), * 
LL -
PL -

* 
Remarks gray, 

of sand 

ENG FORM 
, MAY 63 2090 

G s 2.67 FromQ 
D10 

contains pockets 

PREVIOUS EDITIONS ARE OBSOL.ETE. 

Before Test After Test 

Water Content, W 0 1.2.6 ~ W
f 

.~ 

Void Ratio, eo 1.14 et 

Saturation, So 99.5 ~ Sf' ~ 

Dry Density, ?'d 77.8 1b/:rt3 

k20 at eo .. X 10· em/sec 

ProJect LK. PONT.,LA. & VIC.-HURR. PROT. (70) 

ORLEANS PARISH LAKEFRONT LEVEE, WEST OF IHN 

Area GDM #2J SUPP. b OUTFALL CANALS) 

Boring No. 2-oUE Sample No. 14-C 
~ -54.4 Date 5 January, 1971 E1 

JDBCONSOLIDATION TEST REPORT· 

(TRANSLUCENT) () 3424 

10 

; 



Coef'f'ieient" of PenllBllPJ.l1 t7, keo, 10" em./eee 

0.1 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25 

1.5 

1.4( 
; 

:2 Pt 
)1- -r--- .... ~ ~ 1.3 

\ 
1.2 

\ 
IV 

0 1 .1 \ 
or! 

~ "\il 
IX: 

1\ 'I:l 1.0 or! 

{; 
f\ 

.90 1\ 
1\ 

.~O 
~\ 

~ 
\ 

.70 
~ 

, 

0.015 0.2 0.30.40.5 1 2 3 4 5 10 20 25 

Pressure, p, T/sq f't 
SQ/5'= /07 / 

Type of Spec:\,men UNDISTURBED 

Diam 4.25 in. Ht" 1.163 in. 

Overburden Pressure, Po T/sq f't 

Preconsol. Pressure" Pe 2.52- T/sq f't 

Compression Index, Cc 0.' / 
Classification PLASTIC CLAY(CH).* 

LL - G s 2.71 From Q 

PL - D10 

* 
Remarks gray. contains a fev 

1/16~ to 1/S" dia. shells 

ENG FORM 
1 MAY S3 2090 PREVIOUS ECIT"IONS ARE OBSOL.ETE. 

Before Test After Tes'!; 

Water Content, Yo 50.5 ~ Yf ~ 

Void PatiO, eo 1.39 ef 

Saturation, So 98.2 ~ Sf ~ 

Dry Density, 7d 70.7 1b/f't3 

k20 a.t eo = X 10- em/sec 

Project LK. PONT. ,LA. & VIC.-HURR. PROT. (70) 

ORLEANS PARISH LAKEFRONT LEVEE, WEST OF IHN( 

Area GDM #2J SUPP. #5i OUTFALL CANALS) 

Boring No. 2-0UE Sample No. 17-C 
~ -66.3 Date 5 Jauqgu,-'y J 1971 E1 

~B CONSOLIDATION TEST REPORT 

(TRANSLUCBNT) o 3424 

// 



Coef'f'icieni< Of Pe~J.l1t", teo' 10· em/sec 

0.1 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25 

-

It 

.2.5 
~ 

I?i-' ... --I-r.~. 

" i'- ~ ~ ~ 
~ 

'\. 
1\ 

v 

0'2.0 \ 
~ 

~ ~ 
p:: 

'tl ~ ~ 

~ 
\ 

\ 

1.5 l\ 
~ 

I' 1\ 
\ 

\ :-.. 
." 

1 .00.015 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25 

Pressure, P, T/sq ft sqf 5:: 8'7.2-
Type of Specimen UNDISTURBJij) Before Test After Test 

Diam 4.25 in. Ht 1.170 in. Water Content, Vo 104.3 ~ vf ~ 

Overburden Pressure, Po T/sq ft Void Ratio, eo 2.51 ef 

Preconsol. Press~, Pc,J'; 4 0 T/sq ft Saturation, So 99.1 ~ Sf ~ 

Canpression Index, Cc f.~2. Dry Dens1ty, '}' d .42.5 1b/ft3 

Classification PLASTIC CLAY(CH) * k20 at eo .. X 10 - em/sec 

LL - G 
s 2.39 From Q Project LK. PONT., LA. & VIC. -HURR. PROT. (70' 

PL - D10 
ORLEANS PARISH LAKEFRONT WEE, WEST OF me 

* 
Remarks dark gray, contains a Area GDM #2; SUPP. #5; (OUTFALL CANALS) 

large amount of or~nic matter BOring No. 2-oUE' Sam,p1e No. 19-D 
~ . -75.1 3 Feb.,1971 El Date 

P'OB CONSOL.IDATION TEST REPORT 

PREVIOUS EDITIONS ARE OBSOLETE. (TlIANSLUCBNT) (J 3424· 



... • 3 .... 
CI'. 

~ E-4 
~ 
CI' 
at .. E:i rt'I 

\:) .2 
I .. -1 ... 
~ 

\:) 

.; ...... .. at 
at t: - _. - - -.[1-' T at /.() 
~ .1 ... 

co 

~ 

~ 
U· 

~ 

0 lJ 2.0 Y.O ().5" /·0 

Normal Stress, 0, T/sqrt sol ¥= 77.2.. 

Test No. 1 2 3 /lVq· 

Water content Vo 168.4$ 197.7 188.2$ /,r~ g1. 

'iii Void ratio eo 3.70 4.41 4.18 
"'"' ... 
"'"' Saturation 
~ So 100+ $ 98.6 $ 99.1 $ $ 

l)~c dens 1 ty, 
1b cu rt "d 29.2 25~4 26.5 

~ Water content Vc $ $ $ $ 
IV 
~ Void ratio ec co 
IV Saturation Sc 1> 10 10 10 '" 0 5 10 15 20 e 7inal. ~i:k pres-IV llo III sure. T sa :f't 

Axial. Strain, 10 
! Water content vf $ 10 10 10 

Shear Stre~s Parameters Void ratio fzt ef 

• = 0 0 I Minor prijCl~ 
°3 0.5 15 ~.O stress, T sq ft 

tan • = 0 Max deviator .1 ( ) stress, T/sq ft °1 -°3 max 0.21 0.15 0.19 

c -
0./ 0 T/sq :f't Time to fail.ure, min t f ',17· 65 50 

Method of saturaticm 
Rate Of/train, 
percent min 0.27 0.23 0.30 

Up devill;}~~ ,I (or03)ult 

D 
s resa, Taft . 

Control.l.ed stress Initial. diameter, in. Do 1.40 1.39 1.39 

~ Control.l.ed strain Initial. height, in. He 3.00 3.00 3.00 

Type of test Q I Type of specimen UNDISTUR~D 

Cl.assification PLASTIC CLAY(CH) dark brown contains wood fragments aild* 

LL 208 

Remarks 

ENG FORM 
, JUN 65 . 2089 

IPL 51 PI 1"57 f J Gs 2.20 

*roots highly organ JTOject LK.PONT. LA.& VIC.-BURR. PROT.(70) 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF nmc 
Are't-DM NO 2'SUEP NO. . (OUTFALL CANALS) 

Boring N0.3-0UW Samp1e No. 4-1). 
»eptb-

-4.5 Date 24 Nov. 1970 El 
BCH TRIAXIAL COMPRESSION TEST REPORT 

- . 

(EM 1110.2.1902) PREVIOUS EOiTiONS ARE OBSOI..ETE .. 

J'3 TRANSLUCENT USAEIES SOILS ,.l'EST .sE,CT1~ 



~ .3 t-

O' 

~ - t: 
E-t 

gO 
II ... 
~ en .2 D 

I .. -+- M ... .. 
D .. 

II LL .. II 
II 2: II 

2: .1 -t> /,0 til 

~ ~ 
~ a 
~ 0 0 

0.6 /.0 2.r; .3-0 

Normal Stress, 0, T/sq i}Qt. ~= 73 

Test No. 1 2 3 4 
Water content Vo 223.8 1. 287.11. 228.41. 1309.71. 

';;l Void ratio ,eo 4.80 6.15 4. tjg 6.74 ..... 
-t> ..... Saturation So 198.8 1. 99.5 1. 197.0 1. 197.4 1. ~ 

D~c density, 
lb cu:f't 7d 22.8 18.5 22.1 17.1 

~ Water content Vc 1. 1. 1. 1. 
GJ 
.t: Void ratio ec til 

GJ Saturation Sc ~ 1. 1. 1. '" 0 5 10 15 20 -e Final ~~k pres-GJ 
III sure. T sa :f't, Uo 

Axial Strain, ~ ';;l Water content v:f 1. 1. 1. 1. 
Shear Strength Parameters !l Void ratio 

, .... ef 

• = 0 0 Minor pri?Ci~ 03 0.5 1.5 3.0 3.0 stress, T sq ft 

tan • = 0 Max deviator 1< ) stress, T/sq ft al-a3 max 0.25 0.19 0.28 0.27 

c = 0.13 T/sq :f't Time to failure, min t f 71 88 72 48 

Method of saturaticm 
Rate Of/train, 

I percent min 0.21 0.11 0.21 0.31 

U1t devi~}~~ ;1<ara3) 

D 
stress, T s ft ult 

Controlled'stress Initial diameter, in. Do 1.42 1.41 1.41 1.39 

~ Controlled strain Initial height, in. Bo I~.oo ~.OO ~.Oo 3.00 
Type of test Q I Type of specimen UNDISTURBED 

Classification ORGANIC CLAY( OH) • dark gray. contains numerous 1/8" to 3/4" dia. 

LL 219 I PL 88 PI 131 I Gs 2.12 

Remarks *roots Project.K. PONT. LA. & VIC.-HURR.PROT. (70) 

SEecimens Eatched where ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC, 

root s removed Area GDM NO 2;SUPP NO. 5 (OUTFALL: ,CANALS) 

Boring No. 3- OUW Sample No. 5-.B 
'fl'ept!r 

-9.5 Date 24 Nov. 1970 El 

JMS TRIAXIAL COMPRESSION TEST REFORT 

PREVIOUS EDITIONS ARE OBSQLET"E 

~ V.I' 

Z.J ~~ 

f* 

ENG FORM 
'JUN6S' 2089 (EM 1110-2-1902) 

4- USAEWES SOILS 1J£S,):, p, EG,m_J.!_, m1 J TRANSLUCENT - 'f" 



.. ' 

I'r) 
I 

c;:) -x 
~ 
Z o 
~ 
~ 
o ... 
w 
o 

1.6 
--
-

--r 
·t 

t:: 

1.2 ,. ~- +-,: " VI 
-H-c-i- ..... ... 

~. -~-t t--t H- _;:: 
.A 

-I--:~ t~-t -:;- £ 
1-+_ .- r 

·-i-~~-: 5 0.8 z -~. '+TL w 

.t ~ ~ 
c H---.CP VI 

o 1.\ . 
• Lf 
.. ~ 

o 

- 60 

- 40 

- 20 

o 
o 

+. 

~t7-' '-,-
+- -c-t7-t-

t-

0 .. 1. 0.2 0.3 0.4 0,5 

HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

q,' = 11'° 

TAN q,' - //.330 

c' - 0 

o CONTROLLED STRESS 

0: CONTROLLED STRAIN 

T/SQ FT 

TYPE OF SPECIMEN 

2 
tIT 

,.' 

i- -H 

1 

1 \ 

' . 
j-

o o 2 3 
NORMAL STRESS, 17, T/SQ FT J. ../ 

S~/, () :: 8'"6./ 
TEST NO. 1 2 3 4v?, 

WATER CONTENT 

:;( VOIDRATIO eo 
~~-------------r--~~~~+-~~~~~~-+------~ 
~ 

3.20 3.13 3010 
SATURATION 

DRY DENSITY, 
LB/CU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR .50 PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT 

:;( 
Z VOID RATIO 

So 100i6 
Yd 36.7 
ec 

t.o 17 
Wf 85.3 % 

100+ % 100+ % % 

37.3 37.6 

31 12 

72.9% 690'0 % % 

~ ~-------------r--~------+---~~-------+------1 
SATURATION 

NORMAl. STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME 1.0 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T ISQ FT 

Sf 

1 Tmax 

tf 

1 Tull 

% % % % 

1.0 2.0 3.0 

0.37 0.66 0.89 

750 900 630 

.00019 .00019 .00019 

".00 IN. SQUA~ ~~:.8~~481· THICK 

CLASSIFICATION PLASTIC CLAY(CH),gray, contains rootlets 

LL 138 I PL 36 

REMARKS 

PI 102 Gs 2.u.7 

PROJECT LK.PONT .LA. ~& VIC ....... _ HURR. PRO!'. (70) 

ORLEANS PARISH_LAKE FORN'tLEYEE WEST OF TIme 

AREA n n M JJ? StiEF, it ~ 1nIrrEA u, r.ANALq' 
BORING NO.· .• ;·.o~ni.· ~ SAMPLE NO. 4-B 
EL - 5.2 DATE R nAt" 1Q7() 

Bm DIRECT SHEAR TEST REPORT 

ENG FORM ,e- U~~J!,:,1:) 101 V .M;flgOt'6oi.au..:ai.1~'4oi).t:,,\J .. L '..niI€ATE IX-3 
1 JUN 65 2092 (EM I I I(j-i-I906) PREVIOUS EDITIONS ARE OBSOLETQTRJlNSLUCENT)n, 
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.., , 
~ 
x 
~ 

t 
~ 
~ 
~ 
w 
Q 

..... « 
u 
5 
w 
> 

.ff.,. 

o 

- 20 -

··10 

, -

H-t-

: -~, ~t . -0': -:-t-i
-rr:-+ o 

, +-t ~ ;- ~ -:-+ +-Lf+ I +:::::± 
-"-- ~ .;=!=fQJ1: -+~ 

+ 10 hl~TI_l~. -~::~t:~~'Ict--'-t~' B ·-im'~h,-3T:_-TLIT 
o 0.1 0.2 0,3 0.4 0,5 

HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH r>ARAMETERS 

", = 33 0 

.TAN 'P' - O. 646-

c' -

D COtHROllED STRESS 

[i] CONTROUED STRAIN 

0 T/SQ FT 

.... 
I&. 

0 
." -... .... .. ' 
:r;' .... 
~ 
Z w 
QC .... 
." 

QC 
oc( 
w 
J: 
." 

" 2 
.' . 

~ 

1 

o 

TEST NO. 

WATER CONTENT 

DRY DENSITY, 
lB/CU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR ~O PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT 

~ Z VOID RATIO 

1 

-t 

T 

1 2 3 
NORMAL STRESS, a, T/SQ FT f.../ _ 

5q.o =/Z~.6 

1 2 3 ,l}v 9 . 

Wo 22.7% 22.7 % 22.9 % 22.Er% 

eo 0.617 0.618 0.618 
So 97.9% 97.7 % 98.6% % 

Yd 102.7 102.6 102 .. 6 
ec 

t50 

Wr 21.6 % 21.6 % 21'o~ % 

er 

~ ~-------------r~4-----~+------4------~------~ 
SATURATION 

NORMAL STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

UlTIMATE SHEAR 
STRESS, T ISQ FT 

Sr 

a 

I Tmax 

tr 

I Tull 

% % % % 

1.0 2.0 3.0 

0.73 1.29 1.88 

1110 840 ·1500 

.00019 .00019 .00019 

TYPE OF SPECIMEN UNDISTURBED 3 .. 00 
IN. SQUARE 

O.~60 
IN. THICK 

CLASSIFICATION SILTY SAND (SM) • gray, contains traces of organic material and small* 

LL PI 

REMARKS ._*--'s:..:;h:=.:e:..:;l=:l::.;.s'--________ t-.f'_R_OJ_E_CT..=L:::K;.::.:-=..PO-=.:.:N'r-=.· -=..=LA=.L .c&=--V.:..:I=C=-:.~ • .--:H.:..:URR=.:.::.:..:PR-=-=-:;ar:..:=-:::.~('~7-=0-!.) __ ---I 

ORLEANS PARISH LAKE FRONT LEVEE WEST OF IHNC, 
AREA G.D.M. # 2,SUPP.# 5·(OUTFALL CANALS) 

.SAMPlE NO. Ii.R 

~ - 11 .. C; DATE 7 Dec. 1970 
WJH DIRECT SHEAR TEST REPORT 

E~~U'::: 2092 (EM 1110-2-1906) PREVIOUS ~DITIONSARE OBSOlET/ f;TRA'r.ft"btI/f.¥i) L:;i();1OL(ii
6 oitiBl's SEC T 1.P~~lE IX-3 
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w 

"" Ii; 

"" < w 
J: 
I/) 

2.0 

1., 

1.0 

0.5 

o 

, - 20 
() -x 
~ 
:i. o 
~ 
~ 
~ 
w 
C 
-' < u 
~ 
w 
> 

"H+ 
- 10 

o 

+ 10 

H01tIZ .. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

rp' = 3,D 

TAN rp' -
0.720 

c' -
0 

o CONTROLLED STRESS 

Ii] CONTROLLED STRAIN. 

T/SQ FT 

TYPE OF SPECIMEN 

o 3 
NORMAL STRESS, <1, T/SQ FT 

$(JI. y= /26-' 3 

TEST NO. 1 2 

WATER CONTENT 
Wo 23.7% 23.8 % 23.8 % 25.8'% 

~ VOID RATIO eo 
~r-------------~--~--~--+---~~-------r------~ 
~ 

0.658 0.655 0.662 
SATURATION 

DRY DENSITY, 
LB/CU FT 

VOID RATIO AfTER 
CONSOLIDATION 

TIME FOR .50 PERCENT· 
CONSOLIDATION, MIN 

WATER CONTENT 

:;t 
~ VOID RATIO 

SATURATION 

NORMAL STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T ISQ FT 

UNDISTURBED 

So 

. y. 

ec 

t.o 

w, 

e, 

S, 

(J 

1 Tmax 

t, 

I Tul t 

96.2 % 97.0% 96.0 % % 

100.5 100.7 100.3 

23.5 % 23.1 % 23.1 % % 

% % % % 

1.0 2.0 . 3.0 

0.73 1.44 1.97 

960 750 1470 

.00019 .00019 .00019 

3.00 IN. SQUARE 0.560 IN. THICK 

CLA~SIFICA TlON 
SILTY SAND (SM) ,gray~ contains small fragments of shells 

LL I PL PI G. 2.67 

REMARKS PROJECTLK.· PONT. LA. ,& VIC. - HuRR. PROT. _(701 

ORLEANS PARISH LAlQ;<~ .t'"1t.!JNT L~ WfI!.~'T' OF THNr! 

AREA n n M" 11 ~.Sup:p. Ii _r:..LouTEA T.T. r.A.N.A1.S) 
BORING NO. 3-0UW . , SAMPLE NO. 7 -D 

- 18.8 DATE 8 Dec. 1970 

WJH 

E~~U~:~ 2092 (EM 1110-2-1906) PREVIOUS EDITIONS ARE OBSOlET[7rT~;;;;;Jcl~T) GPO: !966 OF-2"14-945 PLATE IX-3 



--

Coefficient_ Of ~~lli t1, ~O' 10" cm/aee 

4.i· l 0.2 0.3 0.40.5 1 .. 2 3 4 5 10 20 25 ~,~. 

0-1 
) V .;, -...~ """'-r--f\' 

r-.. 
'i' 

~ ~ ~\~ 4.0 \ '. 

I\. ... 

1\ 

~~ 
\. 

QI i\ 
"- 3.0 0 

...t I\.. ~ 
p:; '" 
od "-...t 

~ \ 
'r"\ 

2.0 " 1"'-
~ 

r.-

/I 
1·8.015 // 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25 

Pressure, p, T/sq tt 
S t? f. 71'::: 7.r..;;-

Type at Specimen UNDISTURBED 

Diam 4.25 in. Ht 1.165 in. 

Overburden Pressure, Po T/sq tt 

Preconsol. Pressure, Pc 0.7/ T/sq tt 

Cazrpression Index, Cc 2.32 
Classification PLASTIC CLAY (CH)* 

LL G 2.20 T, 'j,,_) s 

PL D10 

* 
Remarks brown, contains roots 

anddeeaye4 wood, highly 

organic 

ENG FOR'" 
1 MAY 63 2090 PREVIOUS EDITIONS ARE OBSOLe:Te:; 

Before Test After Test 

Water Content, W 0 209.8 ~ wf j, 

Void RatiO, eo 4.69 ef 

Saturation, So 98.4 j, Sf ~ 

Dry Density, ?' d 24.1 lb/rt3 

k20 at eo = X 10· em/sec 

Project LK. PONT •• LA.& VIC.-HURR. PROT.-19'70 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC 

Area GDM #2; suPP. #5 (OUTFALL CANALS) 

Borii:lg. No. 3-OUW Sample No. 4-:A 

El --4.5 Date 2 December,1970 

JDB CONSOLIDATION TEST REPORT 

(TRANSLUCENT) (J :'1424 

I j USAEWES SOILS 'J.'~T SECTIQt 



Coeff'icien~ at Pe:rIIIi88PJ.lit1, ~, 10· em/see 
0.1 0.2 0.3 0.40.; 1. 2' 3 4 5 10 20 2; 

5 .2 1/ 
\'iT 

1/ 
I 

) V I~~ 

'" r--., 
IV 

., 1\ m 
4.0 ~ 

'\ 
:'It 

\ 
QI 

i'\ 
0" 
...t r'\ 1il p:; 

(.~ 'd 3.0 ...t 

~ 1"1 
r\. 

"1\ 
~ 
J\ 

1\ 

"1\ 
~ 

I "I' 

1.4 I" ~ 
.015 0.2 0.30.40.5 1 2 3 4 5 10 20 25 

Pressure, p, T/sq tt sol. ~= 74. / 
Type of Specimen UNDISTURBED 

Diam 4.25 in. Ht 1.160 in. 

Overburden. Pressure, Po T/sq tt 

Precons01. Pressure, Pc O. $" 8' T/sq tt 

Compression Index, Cc 2.32-
Classification OF.G.ANIC CLAY ( OH), * 

LL - G 2.17 s 

PL - D10 

Remarks *b rown , with decayed 

root·~ fragment s 

ENG FORM 
I MAY 83 2090 PRe:Vl0US EDITIONS ARE OBSOL.ETE. 

Before Test After Test 

Water Content, Wo 230.9 ~ wf ~ 

Void Ratio, eo 5·07 ef 

Saturation, So 98.8 ~ Sf ~ 

Dry Density, 7 d 22.2 Ib/rt3. 

k20 at eo = X 10· em/sec 

ProjeetLK. PONT .LA.&VIC. -HURR. PROT. ORLEANS 

PARISH LAKEFRONT LEVEE, WEST OF IENC, GDM NO.; . 

Area SUPP. NO. 5, OUTFALL CANALS 
of 5-B 

Bo~ng No. 3-0UW Sample No. "5-A in liet 
~ 
El -8.8 Date 21 Jan. 1971 

CONSOLIDATION TEST REPORT 

(TRANSLUCENT) o .:5 424 



I 

t! .30 
co 
~ t! 
E-t 

r:I ! II ... E:i I\") . 

t) .20 
I .. 

-j- -t .. 
r-i 

t) .. 
II .. II 

II z: II 

z: .10 ... 
co 

~ ~ 
, 

b a 
~ " 

0 
Normal Stress, a, T/sq 1'}Qfi'= 72. 7 

Test Ro. 1 2 3 Av.!L 

Water content Vo 260.0;' 309.1;' 290.4;' 28".5";' 
a1 Void ratio eo 5.89 7.14 6.61 ..-I ... 

;, ..-I Saturation So 98.4 ;, 96.5;' 98.0;' .!l 
JY~ca:enSl'ty , 7d 20.2 17.1 18.3 lb cu :f't 

~ Water content Vc ;, ;, ;, ;, 
GJ 

os:: Void ratio ec co 
Q) Saturation Sc ;, ;, ;, ;, '" ~ 0 5 10 15 20 7rni.T~h-Y pres-Q) 

Uo III sure. T sa :f't 
Axial Strain, ~ 

] Water content vi' ;, ;, ;, ;, 
Shear StreDitb Parameters Void ratio 

"'" ei' 

• \01 CJ 0 !MlnOr prl?Ci~ a3 0.5 1.5 3.0 stress, T sq 1't 

tan • =r 0 Max deviator .1 ( ) stress, T/sq 1't al-a3 max 0.17 0.16 0.17 

c· 0.08' T/sq :f't Time to i'ailure, min tf 17 18 28 

Method of saturaticm 
Rate of/train, 
percent min . 0.75 0.61 0.53 

up devill;j~~ T(al-a3)uJ.t 

D 
s ress, T s 1't 

Controlled stress Initial diameter, in. Do 1.40 1.40 1.39 

E1 Controlled strain Initial height, in. He 3.00 3.00 3.00 

Type of test Q I Type of spec1JDen UNDISTURBED 

Classification ORGANIC CLAY(O H). brown. contains numerous root s and 'WoQ,d * 
LL 

Remarks 

ENG FORM 
'JUN65' 

- I PL -
*fragments 

2089 (EM 1110.2.1902) 

PI - 1 I Gs 2.23C~~1. 
Project LK. PONT. ~LA.-HUBR. PROT.-1970 

ORLEANS PARISH LAKEFRNNT LEVEE WEST OF IHl'W; 

AreaGDM NO~ 2;SUPP. NO.5(OUTFALL CANALS) 

Boring No • 4-0UE Sample N0'l_D:, . 
..&tJ~ 

-8.7 Date 12 Nov. 1970 E1 
BCH TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDITIONS ARE OBSOLETE 

cJ 6 TRANSLUCENT 
USAEWES SOILS tES'!' SECTIOIi 



.., 

t! -If 

0' 

~ E-4 
t! 
0' .. .. E:t tr'I 

.8 ,I) 

I .. 
M 

.. 
I) . .. .. .. .. , .. t: .. , 
" .4 ~ 

~ ell 

~ 
"" i ! 
~ 0 0 1 2 3 4 

Normal Stress, 0, T/sq fiStJt tf= / () 4: ~ 
Test No. 1 2 3 /-}v 9· 

Water content Yo 52.9 ~ 52.8 ~ 59.4~ 5"6- ~ 

';I Void ratio eo 1.46 1.46 1.61 or! 
~ 

97.3 ~ 99·2 ~ ~ or! Saturation. So 97.5 ~ ~ 
lY~(a.ens1 ty, 7d 68.2 68.4 64.4 lb cu :ft 

~ Water content Wc ~ ~ ~ ~ 
" os:: Void ratio ec ell 

" Saturation Sc ~ ~ 1> ~ "" .e 0 5 10 15 20 TInar ~~ pres-" Uo !XI sure T sa :ft 
Axial Strain, ~ 

l Water content Wf ~ 1> 1> ~ 

Shear Strength Par~ters Void ratio .... ef . '" 0 0 Minor pri/ci~ 
°3 0.5 1.5 3.0 stress T sq fi 

tan ... 0 Max deviator : I ( ) stress, T/sq fi °1 -°3 max 0.64 0.59 0.81 

c .. 0.3'1- T/sq :ft Time to failure, min tf' 17 18 12 

Method of saturatitm 
Rate of/train, 

I percent min . 0.36 0.17 0.21 

Utt devi~}~~ ,I (01-03>ult 

0 
s ress, T s ft 

Controlled stress Initial diameter, in. Do 1.40 1.40 1.40 

&J Controlled strain Initial height, in. Bo 3.00 3.00 3.00 

Type of test Q. I Type of spec:iJDen UNDISTURBED 
.. 

C1assification PLASTIC CI.AY(CH) ~rav contains numerous sand lenses and small* 
LL -
Remarks 

ENG FORM 
, JUN 65' 

I PL -
*shells 

2089 (EM 1110·2.1902) 

PI - I I Gs 2.69 ~~~!,,~ 1 
'" 

ProjectLK. PONT. ,LA.-HURR. PROT.-197° 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC; 

AreaGDM NO. 2;SUPP. NO.5JOUTFALL CANALS) 

Boring No • 4-0UE Sample No. 11 ... D 
.nepth 

-44.~ Date . 11 Nov. lQ70 H!l 

BCH TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EOITIONS ARE OBSOLETE 

~ I TRANSLUCENT P..s.UWE.~ SPJL,S "}'J:S:r .Sj:C:rJO .• 

c . 



t! 3 
0' 
III 

~1.0 t! 
go 
III ... 
~ tI~80 2 

I ... 
r-i 

.. 
tI 

.60 ... 
III ... III 

III f III 
1 ~ .40 

.., 
til 

til ~' 

~ a .., .20 

~ 0 0 1 2 3 4 
Normal Stress, G,- T/sq ft ..sQt~= lOS,.£. 

Test No. 1 2 3 /?vL 

Water content Vo 53.8 ~ 53.5 ~ 53.6 ~ $.3. 6 ~ 
';l Void ratio eo 11+6 1.44 1.46 .... .., .... Saturation So 99.5 ~ 100+ ~ 99.1 ~ ~ t:l 

D~I densl ty, 
lb cu ft 7d 68.5 69.0 68.4 

~ Water ,content Vc ~ ~ ~ ~ 
QI .s:: Void ratio ec til 

QI Saturation Sc ~ ~ ~ ~ '" ~ 0 5 10 15 20 
QI Fin&.L D&Clt pres-
III sure. T/ sa ft Uo 

Axial Strain, ~ ';l Water content vf ~ ~ ~ ~ 

Shear Strensth Parameters !i Void ratio .... ef . .. 0 0 !Minor pri/cl~ 
°3 0.5 1.5 3.0 stress, T sq ft 

tan •• 0 Max deviator ./ ( , ) stress. T/sqft °1-°3 max 1.10 0.93 0.87 

c .. 0.48 T/sq ft Time to failure, min tf 9 9 23 

Method of saturation 
Rate of/train, 
percent min 0.17 0.11 0.66 

U!t devi~}?r ,1(Gl-03)ul 

D 
s ress. T sq ft t 

Controlled stress Initial diameter, in. Do 1.40 1.40 1.40 
§] Controlled strain Initial height, in. Bo 13·00 3.00 3.00 

Type of test Q I Type of spec1JDen UNDISTURBED 

Classification PLASTIC CLAY ( CH) gray. contains a few 1/16" dia. shells and a* 
LL 77 

Remarks 

ENG FORM 
, JUN 65 ' 

/ PL 25 

*few silt lenses 

2089 (EM 1110.2.1902) 

PI 52 I I Gs 2.70 

ProjectLK. PONT.,LA.&VIC.-HURR. PROT.- 1970 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IENC; 

Area GDM NO.2; SUPP. NO.5 ( OUTFALL CANALS 1 
Boring No. 4- OUE Sample No. 14-'B 
ne,1;h 

-5_4.3 Date 16 Nov. 1970 E1 
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NonDBl. Stress, 0, T/sq f't 
S qr. iJ=12C.(' 

Test Bo. 1 2 3 4v 1/. 
-v 

Water content Vo 22.0 ~ 21.8~ 23.5 ~ Z2.4-~ 
aI Void ratio eo 0.643 0.640 0.686 oM 
~ 
oM Saturation So 92.4 ~ 92.0 ~ 92.5~ ~ ~ 

D~, densl ty, 
lb cu f't 7d 102.6 102.8 100.0 

~ Water content ' Wc ~ ~ ~ ~ 
GI 
.c Void ratio ec Ul 
Q) Saturation Sc ~ ~ ~ ~ '" 0 5 10 15 20 ~ FinaI ~~k pres-Q) 

Uo !Xl sure. T sa f't 
Axial Strain, ~ 

! Water content wf ~ ~ ~ ~ 

Shear Strength Par~ters Void ratio .... ef 

• :II 0 0 Minor pri,cl~ 
°3 0.5 1.5 3.0 stress~ T sq f't 

tan • = 0 Max deviator , I ( > stress, T/sq f't Gl-03 III8X 0.94 1.21 1.22 

c = o. "1 T/sq f't Time to failure, min tf' 42 33 26 
Rate Of/train, 0.36 0.46 0.58 ' : percent min 

Method of' saturaticm 

up devi~j~~ , J(orG3>ult 

D 
s ress, T s f't 

Controlled stress Initial diameter, in. Do 1.40 1.40 1.40 
GJ Controlled strain Initial height, in. Bo 3.00 3.00 3.00 

Type of' test Q I Type of' speciJnen UN"DlSTU RBED 
Classif'ication SANDY CLAY ( CL) ,gray, ' contains a trace of iron oxide 
LL -
Remarks 

ENG FORM 
, )UN 65,' 

I PL -

2089 (EM 1110.2.1902) 

PI - I Gs ~,7oC1;g:ol. 
PrOjecy. PONT., LA.&VIC.-HURR. PROT.-1970 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF lENC: 
Area GDM NO. 2:SUPP.NC _I:) (OUTFALL r.Al\T AT.R) 

Boring Bo. 4- OUE Sample Bo. 19-D 
Bepth 

-64.0 ' Date 16 Nov. 1970 ~l 

IscH TRIAXIAL COMPRESSION 'lEST REPORT 

PREVIOUS EDITIONS ARE OBSOLETE 
<:..' 0 IT"' '1 ';' ,:: .• , c: "e ",r (',I» 
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0 0 0 i 10 20 30 40 50 
Normal Stress, a, T/sq ~ol:Jft./2Z, If 

rz.. ~est No. 1 2 3 4V.1' 
~ +2 Water content Wo 26.4 $ 25.3 ~ 26.2 $ 2b,CJ$ .. 

"al Gl O- Void ratio eo 0.;2'Z 0.709 0.~16 J.. .,..j 

~ +' 
.,..j Saturation So 96.2 $ 94.6 $ 97.0 ~ ~ til ~ 

Gl ---rr~! <lens 1 ty, J:: -2 lb cu f't 7d 95.8 96.8 96.4 
Gl lJ 

~ Water content .-. 23.9 $ 23.5 $ . 23.6 $ $ 
8 -4 

~ Wc 
II 

p.., .I:l Void ratio ec 0.692 0.661 0.685 til 

~ -6 0 

II Saturation Sc 91 .5*~ 94.2*$ 91 .3*~ $ J.< 

5 10 15 20 .e Final D~res-.§ . II 
Uo 70 70 70 lEI sure . 

~ Axial Strain, $ ~!e~n~t'ty H rcJ 97.8 99.6 98.2 Los eu.. • 
Shear Strength .. Parameters Void ratio ef . .. 2.8 0 Minor pri/c~~ a3 1.0 2.0 3.0 stress T sq f't 

tan. = 0.530 Max deviator 1< ) stress, T/ sq f't al -a3 /max 16.85 21.66 25.61 
c = 0 T/sq f't Time to failure, min tf 134 134 134 

Rate of/tra11l, 
0.07 0.07 

Method of saturaticm BP I percent min 0.07 
rY",-(/J.!. t.1T" mt.1)C,po/e. I.~ ,3.0 . ,5;0 PI"'" -e~.5 v,q" e: 
U!t deVi~}?r ;/(al-a3) 

0 
s ress. T sq f't ult 

Controlled stress Initial diameter, in. Do 1.40 1.40 1.40 
~ Controlled strain Initial height, in. Bo 3.00 3.00 3.00 

Type of test R . I Type of spec1lllen UNDISTURBED 
Classification SILTY SAND (SM) • gray. contains mollusk she.lls 
LL - IPL - PI - I I Gs 2.65 

Remarks See attached Elot for Project U. PON'!' • , IA • & VIC. - HURR. PROT-1970 

effective values ORLEANS PAR ISH LAKEFRON'!'. LEVEE WEST OF lINC; 
Portion of ~m~le allowed to Area GDM #2; SUPP. #5 (OUTFALL CANAIS) 

drain before trimming Boring No. 4-oUE' . Sample No. 5~C 

Pore Pressure res~onse El -16.0 Date 24 Nov., 1970 
indica ted 100% sa. tura tion JAL TRIAXIAL COMPRESSION TEST REPORT 

E,N7u~06~M 2089 (EM 1110.2.1902) PREVIOUS EDITIONS ARE OBSOL.ETE 
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HORIZ. DEFORMATION,· IN. 

SHEAR STRENGTH PARAMETERS 

';>3 0 

¢' =---=-----

TAN ¢' = O. b (, 0 

C "' ___ {)=--__ T/SQ FT 

D CONTROLLED STRESS 

[X1 CONTROLLED STRAIN 

1+ 

( 

NORMAL STRESS, u, T /SQ FT t-s C/ , d'- /24. 3 

TEST NO. 1 2 3 
WATER CONTENT 

Wo 23.6 % 23.6 % 23.6 % 23.~ % 

~ VOID RATIO eo 0.692 00689 0.680 
Er--------r-~---+---~----_+-----1 
~ SATURATION 

DRY DENSITY, 
LB/CU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR .sO PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT 

~ VOID RATIO 

So 

Yd 

ec 

t.o 

w, 

e, 

91.1 % 91.$ % 92.7 % % 

98.$ 98.7 99.2 

22.7% 23 0 8 % 24.'3 % % 

iI: 
~----~--h-4----+--~~----~---~ 

SATURATION 

NORMAL STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T ISQ FT 

S, 

u 

I Tmax 

tr 

I Tult 

% % % % 

2.0 3.0 

0.82 1.32 1.93 

ShO 600 720 

.00019 .00019 .00019 

TYPE OF SPECIMEN UNDISTURBED ) .. 00 . IN. SQUARE 0.560 IN. THICK 

CLASSIFICATIO~ILTY SAND (SM) • gray. contains small shells . 

LL PI - 2.67 

REMARKS _-------'-'---------
PROJECT tK.·PONT. ,LA.,& VIC.-MURR. PRCYr- 1970 

-------------:--- fORLEANS PARISH LAKEFRONT tEVEE WEST OF IHNC; 

A~EA G.D.M.# 2~SUPp.#I)(OUTFALL CANALS 
BORING NO. 4-oUE SAMPLE NO. 6..c 
~ .~ ... ~---'-'--~----r_--~-----~---~ 

----------'-----~ El. _ 19 .. 7 DATE 2L. NOV .. 1970 
~JH DIRECT SHEAR TEST REPORT 

ENG FORM 8Jer.u 11.~;<·W~·"'·odU6.E!b-:Y'-"li~'-··.I." .i .. _":o'".,l..I .. 2092· (EM 1110-2-1906) PREVIOUS EDITIONS ARE OBS01ETr (TRANSLUCf'.N'rr ...... .::7 .. ) ~.,..,-
1 JUN 65 
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HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

.p' = 27° 

TAN .p' - 0.0/0 

c' - 0 

o CONTROLLED STRESS 

fJ CONTROLLED STRAIN 

T/SQ FT 

2 

1. 

o o 

TEST NO. 

WATER CONTENT 

DRY DENSITY, 
LB/CU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR .50 PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT· 

::i! Z VOID RATIO 

3 
NORMAL STRESS, ur T/SQFT t. _ 

SQ. .21'= Itl2. 6 

1 2 3 /9V'1' 

WO 58.4% 61.1 % 60.2 % ~.f.f% 

eo 
1.6~ 1.6~ 1.63 

So 95.6% 100. % 99.(0 % 

Yd 63.5 63.7 64.0 
ec 

t.o <1 2 6 
w, 51.4 % 38.~ 33.8 % % 

e, 

~ ~------------~--+-------~-----4------~------~ 
SATURATION 

NORMAl. STRESS, 
T/SQ fl 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T/SQFT 

I 

I 

s, 

a 

'T'mBx 

t, 

Tull 

% % % % 

1.0 2.0 ).0 

00 52 1.05 1.53 

2100 2220 2100 

00019 .00019 .00019 

TYPE OF SPECIMEN UNDISTURBED ~ .. OO 
IN. SQUARE. 10 .. ,,60 IN. THICK 

CLASSIFICATION ( ) PLASTIC CLAY CH ,gray, contains small shells 

LL62 I PL 23 PI 39 G·2.70 

REMARKS PROJECT LK. PONT. LA.. .&-VIC • ~URR. PRar • -1970 

OBLEAlIS PARISH LADFRONT LEVEE WEST OF IHNC; 
AREA G .. D .. M. II 2 .. SUPPall ~(otJTFALL.C; CAN"ATkC;) 

BORING NO. 4~UE SAMPLE NO. 12-C 
~ _ h7." DATE ':\0 Nov .. 1970 

WJH DIRECT SHEAR TEST REPORT 

ENG FORM 2092 (EM 1110-2-1906) PREVIOUS EDITIONS ARE OS ~ / (TRANSLUCM.&~ E,WE<I;'j' ,S'~ ftf'.9'-f'l EST S a~f.I1 JxOji 1 J U N 65 Sge'CETF( 'J> 
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Coefficient. Of Pe~J.lit,., ~O' 10· t:1IIJ./..e 
0.1 0.2 0.3 0.40.5 1 I 2 3 4 5 10 20 25 

I 
1 • 

1 • 
'/ 1\ 

~V 
'"tIt- \ 

1 e. 
... ~ [)... 

""'" 
\ 

I rc ~ c -- -- -
~ F-
t"\ ~~ 1 • 

I'" 
I\. '" Q) 
~ .. 1 • ~ 

0 
oM 

l\ iil 
p::; 

1\ '(j 

1 .r oM 

~ I' 
~ 
1,\ 

.9' 
'f\ 

.el 
~ 

I' 
f'-

•. 7l 
. 

0.015 0.2 0.30.40.5 1 2 3 4 5 10 20 25 

Pressure, p, T/sq fi sot~=-I07 
Type Of Specimen 

UNDISTURBED 

Diam 4.25 in. Ht 1.15e in. 

Overburden Pressure, Po T/sq fi 

Preconsol. Pressure, Pc !; 5" S T/sq fi 

Com;pression Index, Cc o. 6 8" 
Classification PLASTIC CLAY(CH).* 

LL 53 G 2.69 s 

PL ·22 D10 

Remarks *greenish gray. contains 

small sand pockets 

ENG FORM 
1 MAY 63 2090 PREVIOUS EDITIONS ARE OBSOLETE. 

Before Test After Test 

Water Content, Vo 49.4 1> V
f 1> 

Void Ratio, eo 1.36 ef 

Saturation, So 517.1 1> Sf 1> 

Dry Density, 7 d 70.9 lb/f't3 

k20 at eo .. X 10· em/sec 

Project LK. PONT., LA. & VIC. -HURR. PROT • -1970 

ORLEANS PARISH LAKEFRONT LEVEE WEST OFIHNC 

Area GDM NO.2. SUPP. NO.5(OUTFALL CANAIS) 

Boring No. 4-0UE Sample No. 11-<:' 
~ -43.2 Date 5 Nov., 1970 El 

JCB CONSOLIDATION TEST REPORT 

(TRANSLUCBNT) o 3424 

fJ? US,u;:wZS SOILS -IE::'1' 



Coefficient. or ~~J.1it1', ~O' 10· em/eee 
0.1 0.2 0.3 0.40.5 1. 2 3 4 5 10 20 25 

1.5 J 

II 1"('). 1Ft, .., .. , 
~ ~~ 

1.4 1\ , 

\ 
.\ 

1.3 
\ . 

1.2 
1\ 

Q.I 

~ 1.1 1\ 
0 
oM 

:\ ~ 
It< 

\ od 
1.0 oM 

§; , 

~ 

.90 \ 
\ 

.~O t\ 
I' 

'~ 
.70 

[\ 
, 
'l t:> 

0.015 0.2 0.30.40.5 1 2 3 4 5 10 20 25.' 
Pressure, p, T/sq :rt S (ll: 0" = /05. 2. 

Type at Specimen UNDISTURBED 

Diam 4.25 in. Ht 1.162 in. 

Overburden Pressure, Po T/sq :rt 

Preconsol. Pressure, Pc""'/. 80 T/sq :rt 

Compression Index, CC O. ~8' 
Classi:t1cation PLASTIC CLAY ( eH) ,gra 

LL 78 

PL 19 

Remarks 

ENG FORM 
I MAY 63 2090 

G 2.72 s 
D10 

PREVIOUS EDITIONS ARE OBSOLETE. 

Betore Test After Test 

Water Content, Wo 55.4 ~ w
f ~ 

Void RatiO, eo 1.51 e f 

Saturation, So 99.7 ~ s· 
t ~ 

Dry Density, 7d 67.6 1b/ft3 

~O at eo .. X 10· em/sec 

Project LIC. PON'!' '.' LA • &: VIC .-HURR. PROT .-197C 

ORIDNS PARISH LAKEFRONT LEVEE WEST OF IHNC 

AreE\. GDM 10.!. SUPP. NO.5 (OUTFALL CANAIB) 

Boring No. 4-QUE Sam:p1e No. 1a.-C 
~ .... 55.5 Date 5 Nov.,1Q70 E1 

JDB CONSOLIDATION TEST REPORT 

(TRANSLUC8NT) (J 3424 

USAEWES SOILS 'TEST SEC'I'l-Oli 



Coett1e1en~ Of Pe.~).11 t7, ~, 1O· cm/ee-c 

1.4°·1 0.2 0.3 0.40.5 1. 2· 3 4 5 10 20 25 

AV 

1.3 
.~ 

II~ ~ ~t'< I",C 

i:l' 
,-

K. 
1.2 . , 

" \ 

1.1 ~ 

\ 

1.0 ~ 
Q) 

~ .. 
0 \ ..-I 

'iii .90 I:r:: 

~ 'tI 
or:! 

~ '\ 
.eo , 

1\ 

\ 
r:.\ .70 "\ ';" 

1\ 

.60 
iI\ 

"-
.50 

'~ 

0.015 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25.' 

Pressure, p, T/sq ft sot 7= /o~. G 
Type of Spee1meD. :uNDISTURBED 

\ 

Diam 4.25 in. Ht 1.161 in. 
-

Overburden Pressure ,Po' T/sq ft 

PreCODSOl. Pressure, Pc Z. I 8' T/sQ. ft 

Compression Index, Cc O. 8' F' 
Classification PLASTIC CLAY ( CH) • * 

LL 75 G 2.74 s 

PL 25 DlO 

Remarks*gray. contains small 

shells 

ENG FORM 
, MAY 63 2090 PREVIOUS EDITIONS ARE OBSOLETE. 

Before Test After Test 

Wa~r Content,. Vo 4~.9 ~ v
f ~ 

Void Ratio, eo 1.35 ef 

Saturation, So 99.4 
'" 

s f 
'" Dry Density, r d 72.~ 1b/ft3 

1£20 at eo = X 10- em/sec 

Project IK. PONT~ , IA.& VIC.-HURR. PROT.-1Q7C 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF mNC 

Area GUM NO.2SUPP. NO. 5 .( OUTFALL CANALS-
,'. 

Boring No. 4-oUE Sample No. 15-B 
~ 

-5~.6 ') Nov. w1970 El Date 

JDB CONSOLIDATION TEST REPORT 

(TRANSLflCBNT) 

-:31 



Coetf'ieien~ or Pe~..1lit7, keo' 10· em/8ec 
0.1 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25 

.70 

k?~ 

V 
",' . 

~ r-_ 
IIv f"~ l"- I""- rftl. .60 ....... r--. ~ ~'lC~ 

-....... 

" GI 

.. I'<~ 
0 

""" 
..-l 

~ " . IX< 

"t~ 'ti 
..-l .50 ~ i'-,~ 

'c ~ 

'" ; ~ 
.40 

A 
0.2 0.3 0.4'0.5 1 2 3 4 5 10 20 25 32 0.015 /I 

Pressure, p, T/sq :rt 
sat f= 12',.5-

Type of SpeCimen UNDISTURBED 

Dia.m 4.25 in. Ht 1.167 in. 

Overburden Pressure, Po T/sq :rt 

Preconsol. Pressure, pc""2. 7 0 I. T/ sq :rt 

Caupression Index, Cc tJ, /07' 

Classification SANDY CLAY ( CL) ,light 

LL 36 

PL 13 

Remarks *gray 

ENG FORM 
1 MAY 63 2090 

G 2.70 s 
D10 

PREVIOUS EOITIONS ARE OBSOLETE. 

Before Test A1'ter Test 

Water Content, Yo 23.2 
"" 

Y:r 

"" 
Void RatiO, eo 0.655 ef 

Saturation, So 95.~ 
"" 

Sf 

"" Dry Density, 7 d 1 01 .~ lb/ft
3 

~ at eo = X 10~ em/sec 

Project LK. PONT. -HURR. PROT. ORLFANS PARISH 

LIKE FRONT LEVEl: WEST 'or mNC GDM 112 ' . . 

Area SUPP. I,' {OUTFALL CANALS) 

Boring No. 4-0UE Sample No. 16-D 
~ -64.0 9 Nov. ,1970 El Date 

JDB CONSOLIDATION TEST REPORT 

(TRANSLUCENT) 



t: 
0-

~ ('of t: 
0-• ... 
~ f\'l 

'.2' : tI 

I .. 
pof .. 

tI ... • ... • • f! • I! • 1 ... 
OJ , 
~ ~ 

~ 
Ii 

0 

NorIIal Stress, 0, T/sq 1't ?r.JJ'-?O 4-.sf/.. - . 
Teat 110. 1 2 ,~ J9v~. 

Water coatent "0 280.0~ 1~05.7~ :"1n.".:l. ~ ZlJf. 7~ 
'til Void ratio eo 5.53 6.17 6.25 .... ... 

85.7 ~ 86.q ~ ~ 
.... Saturatioa So 86.2 ~ a 
~;r, 7d 19.2 17.5 17.~ , 1b'cu f't 

:a Water content "c ~ ~ ~, ~ 

~ Void ratio ec 
tI Saturatioa Sc ~ ~ ~ ~ J4, 

0 5 10 15 20 ~ 
F1Dal. ~~ pres-ti Uo III Sure so f't 

Axial Strain, ~ 
] Water content llf ~ ~ ~ ~ 

Shear Strength Par~ters Void ratio ef ,Iloo . - 0 0 lIInor pri~ci~ 
°3 0.5 1.5 3.0 stress, T sq 1't 

tan. '" 0 Max deviator ; I ( , ) , 
stress" T/sq 1't °1-°3 max 0.11 0.14 0.16 

c· ~.ol T/sq 1't Time to failure, min t f 54 75 122 

Metbod of saturaticm 

Rate of/train, 
i percent min 0.1"1 0~13 0.1~ 

0 
~He~~i~}~~ fil(01-03'ul.t 

Controlled stress Initial diameter, in. Do 1.39 1.40 1.39 

GJ Controlled strain Initial height, in. Bo 3.00 3.00 3.00 

Type at test Q I Type of spec1lllen UNDISTURBED 

Classification ORGANIC CLAY ( OH) brown. 
LL ~ I PL - PI - J I Gs 2.01ClI~1. 

Remarks Project LK. PONT. , LA.&VIC.- IIDRR. PROT.-(70) 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC; 

bea GDM NO.2 SUPP. NO. '3 (OUTFALL CANALS) 

,. Boring No. 5- OUE Sample No. 3-C 
Bepth 

-10.1 Date 16 Nov. 1C1'70 El 
, trES TRIAXIAL.COMPRESSION TEST REPORT 

PREVIOUS EDITIONS o\RE OBSOLETE Suns SOILS ·'l'.EST S3CT10,J 
33 TRANSLUCENT Q . . 



... 
\-I 
gO 

~ ~ 
Eo! 

G' .. .. E:i ..., 
D .20 , .. 
r-4 

.. 
D .. .. .. .. .. z: .. 

• 10 z: ~ 
~ 

~ 
r+-

... 
0 ~ 

~ 0 

Normal Stress, a, T/sq tt s()f;?I:=:./~f. 9 

Test No. 1 2 3 !9vp. 

Water content Yo 43.7 ~ 45.5 ~ 45.1 ~ 44.8'~ 
aI Void ratio eo 1.21 1.27 1.28 or! ... 
or! Saturation So 97·9 ~ 97.1 ~ 95.5 ~ ~ ~ 

J)~; dens 1 'ty, 
lb cu ft 7d 76.7 74.5 74.3 

~ Water content Yc ~ ~ ~ ~ 
ill .c: Void ratio ec til 

ill Saturation Sc ~ ~ ~ ~ ... 
0 5 10 15 20 ~ Final ~i~k pres-ill 

j:Q sure. T sa ft Uo 
Axial Strain, ~ aI Water content Yf ~ ~ ~ ~ 

Shear Strength Parameters 
!i Void ratio rz. ef 

• = 0 0 Minor prl,cl~ 0'3 0·5 - 1.5 3.0 stress T sq ft 

tan • = 0 Max deviator . r ( ) stress, T/sq ft 0'1-0'3 max 0.13 0.18 0.16 

c = 0.08 T/sq ft Time to failure, min tf 94 57 63 , 

Method of saturaticm 

Rate of/train, 
I percent min 0.16 0.2h 0.24 

Utt devi,}~~ :1(0'1-0'3) 

0 
s ress, T s ft ult 

Controlled stress Initial diameter, in. Do 1.39 1.40 1.40 

0 Controlled strain Initial height, in. Ho 3.00 3.00 3.00 

Type of test Q,l Type of specimen UNDISTURBED 

Classification LEAN CLAY(CL) .gr tV contains numer6"us 1/2" dia. shells 

LLy.2 I PL 20 PI 22 I I Gs 2.71 -

R~ks Specimens patched wher Project LK. PONT., LA.& VIC.- HURR. PROT.-

shells removed ~ 970 ORLEANS PARISH LAKEFRONT LEVEE WEST OF I~ 
Area GDM NO.2, SUPP • NO.5 (OUTFALL CANALS) 

BorinS N0·5-0UE Sample No. 6- C 
llaptll 

-17.7 Date 17 Nov. lQ70 ~l 

b"s TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS E"OITIONS ARE OBS.OL.ETE ENG FORM 
'JUN6S' 2089 (EM 1110.2.1902) 3 ~NSLuceNT IJSAEUS SOILS 'TEST .5E.C:T'IaJ 

C . 



~O.J 
0-

gO 
III 

~ ~ 
gO 
III 

~ ~ 
.1) 0.2' .. . I 

.-4 
.. 

I) .. 
III .. III 

III f , I' T ~ III ! 0.1 +' /.0 
til 

~ 
J4 a ~ 
~ 00 

0 
/,() z·o .3.0 II.S-

Normal Stress, 0, T/sq rtS()T. 5= 97.3 

Test No. 1 2 3 /JV9' 

Water content Yo 76.8 ~ ~6.7 ~ 76.8 ~ 7'. g"~ 
a1 Vo:td rat:to eo 2.14 2.13 2.14 .... 
+' 

98.~ ~.O~ ~8.7~ ~ 
.... Saturat:ton So ~ 

.lJ~, a.ens~ T.y , 
lb cu rt 7d 54.7 54·9 54.7 

~ Water content Yc ~ ~ ~ ~ 
01) 

.c: Void ratio ec til 
01) 

Saturation Sc 
'" 

~ ~ 1> J4 

~ . 
0 5 10 15 20 

01) .1"1na.L D~ pres-
III sureT/sa rt Uo 

Axial Strain , 1> a1 Water content Yf 1> 1> 1> ~ 

Shear Strength Par~ters ~ Void ratio ef IZt 

• = 0 0 'Minor pr!/c~~ 
°3 0.5 1.5 3.0 stress, T sq rt 

tan • = 0 Max deviator ( ) 
stress, T/sq rt °1-°3 max 0.29 0.3;: 0.31 

c :II 
. (). 1.5" T/sq rt Time to failure, min t f . 57 11 j6 

Method of saturaUcm 
Rate of/train, 
percent min 0,14 0.42 0.28 

utt devi,}?r (ol-03)ult 

0 
s ress, T sq rt 

Controlled stress Initial diameter, in. Do 1.40 1.39 1.40 

0 Controlled strain Initial height, in. 110 3.00 3.00 3.00 

Type of test Q I Type .of specimen UNDISTURBED 

Classification PLASTIC CLAY ( CH) • ray 
IJ., 

Remarks 

ENG FORM 
, JUN 65 • 2089 

- IPL -

(EM 1110·2·1902) 

PI - I Gs 2.75 from 81 

Project LK. PONT. tA. &VIC. -HUER. PROT. -1970 
OBLEANS PARISH· LAKEFRONT LEVEE WEST OF IHNC; 

Area GDM NO.2;SUPP. NO.5 (OUTFALL CANALS) 

Boring No. 5-0UE Sample No. 8 .. D 
J)epth-

-26.8 Date 17 Nov. 1970 _El 

~CH TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EOITIONS ARE OBSOL.ETE 

USAEWE~ 0:'0· ;1~ ") ''T'F.,)r·T C.'T;,('mTO.1IlI Q'" v ..., -" .• ~ ,vJ.... ... J. ... :t!, 
.;~ TRANSLUCENT .. 

(s)' 



t: 3 
0' 

~ E-I 
t: 
0' • .. it ~ 

.8 2 0 

I .. 
pof 

.. 
0 .. • .. • .. f II 1 ! . 4 ... 

III 
~ 

J b 

i 0 0 1 -
~ Stress, 0, T/sq ft f. 

sq .-/=/08': 7 
~st Bo. 1 2 3 ,c;v, 9' 

Water content Yo ~3.3 ~ 42.6 ~ 52.0 ~ 4, ~ 
';;1 Void ratio eo 1.21 1.17 1.3~ ... ... ... Saturation So 95.5 ~ 97.2 ~ 99.9 ~ ~ a 

u~. _~UJ' 
1b'eu ft 7d 75·5 76.7 69.7 

~ Water content We ~ ~ ~ ~ 
" .&:l Void ratio ec III 

f! Saturation Be ~ ~ ~ ~ 
0 5 10 15 20 ~ 

n.n&l. ~~ pres-
. 

.! sure T so ft 110 
Axial Strain, ~ 

~ Water content wf' ~ ~ ~ ~ 
Shear Strength Par_ters lilt Void ratio ef , 

• • 0 0 M1nor pr1ic~~ 
°3 0·5 1.5 3.0 stress, T sq ft 

tan ... 0 ~ deviator« ) 
s ress. T/sq ft °1-°3 max 0.64 0.61 0.48 

c • 
(}.3/ T/sq ft Time to f'ailure, min tf' 21 82 21 

Method of saturatiC!m 
Rate of' /tra1,n, 

,percent min 0.13 0.13 0.13 

ult devi,,~~ ,1<°1-°3) 
0 

s ress, T s ft ul.t 
Controlled stress Initial diameter, in. Do. ' 1.40 1.40 1.40 

GJ Controlled strain Initial height, in. Bo 3·00 3.00 3.00 
Type of' test Q.I Type of' spec1lllen UNDISTURBED , Jo" , /1 " 

Classification LEAN CLAY ( CL ),g,ray • 
~, "' contains scattere_<iA shells and layers of* 

LL 44 I PL 20 

Remarks fine sand. 

ENG FORM 
, JUN 65 2089 (EM 1110.2-1902) 

PI 24 r r Gs 2.67 

Pro.1ecU. PONT. , LA.&VIC. - RURR. PROT. 1970 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHN'C 
Area GDM NO.2.SUPP. NO.5 (0UTF ALL CANALS) 

Boring No. 5- OUE Sample No. l3-B 
~h 

-47.2 Date 17 Nov, 1Q70 El 

~ES TRIAXIAL COMPRESSION TEST REPORT 

PR~VIOUS ~DITIONS ARE OBSOLETE 

..3 G TRANSLUCENTUSAEWES SOI.LB 'TEST .sECTIO~ 



~ .60 3 T 

co 
~ -tt ~ ~ 
~ co 

III .. 
I"l 

. to ,40 
["E-4- ,2 

, .. 
--t-- h r-4 ... 

to .. 
III .. . III 

II II , 
II '" 1 f ~20 

+> 
til 

~ ~ 
, 

'" II 
0 t2 

~ 0 0 1 2 3 4 
Normal Stress, a, T/sq f't .)/'-: . Sq/: :: lOS; 3 

Test No. 1 2 3 I.?'v q. 
"l7 

Water content Wo 50.9 ~ 51.8 1. 57.2 1. 53.3>1. 
'iii Void ratio eo 1.40 1.43 1. 57 or! 
+> 

97.4 ~ 
or! Saturation So 197.8 1. 98.0 1. 1. ~ 

D~I dens 1 ty, 
1b cu :f't 7d 69.9 69.2 65.4 

~ Water content Wc 1. 1. 1. 1. 
III 

.s::: Void ratio ec til 

III Saturation Sc ~ 1. 1. 1. '" 0 
0 5 10 15 20 ..... 

7inal. ~~k pres-II 
II:l sure. T sa f't Uo 

Axial Strain, 1. 'iii Water content wf 1. 1. 1. 1. 
Shear Strength Parameters ~ Void ratio 

""' ef 

• = 0 0 I Minor pri,cl~ a3 0.5 1.5 3.0 stress, T sq f't 

tan • = () Max deviator 1< ) stress, 'l'/sq f't a1-a3 max 0."54 O. "58 O:SO 

c = 0.270 T/sq f't Time to failure, min t f 13 15 11 
aate of /traln, 0.40 0.27 0.32 

Method of saturaticm 
percent min -. 

U!tdeVi~}~~ ,/<a1-(3)ult 

0 
s ress, T s ft 

Controlled stress Ini tial diameter, in._ Do 1.39 1.40 1.39 

0 Controlled strain Initial height, in. Bo 3.00 3.00 3.00 
Type of test Q. -1 Type of spec:1JDen UNDISTURBED 
Classification PLASTIC CLAY(CH) gray, contains shells and sand pockets 
LL 

Remarks 

ENG FORM 
, JUN 6.5 ' 

- I PL -

2089 (EM 1110-2-1902) 

PI - / J 6 Irom 14-Gs 2. 9 ,onsol. 

Project LK. PONT. ,LA.&VIC.-HURR. PROT.-1970 

ORLEANS PARISH LAXEFRONT LEVEE WEST OF IENC; 
Area GDM NO.2;SUPP. NO.5 (OUTFALL CANALS) 

Boring N0.5-0UE Sample No. 14-c 

~~ -51.9 Date 18 NO~l. 1970 

BCH TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDITIONS ARE OBSOLETE 

97 TRANSLUCENT. . SEC T I C~ ~ . ,., ... ~.....,.,.~ ~('\n$ -Tr.~'l' 



0 5 10 15 

Axial Strain, 1> 

Shear Strength Par~ters 

• = ~ 0 

tan • = () 

c = 0,2 fS T/sq :rt 

Method of saturaticm 

o o 
Controlled stress 

Controlled strain 

20 

1 234 

Normal Stress, a, T/sq :rtS"t p'= /tJ3.5" 

Test No. 1 2 3 19v'y' 

Water content 

II Void ratio 
..-t 
+> 

eo 1.59 1.56 1.70 
..-t Saturation ~ So 98.5 ~ 97.8 ~ 97.8 ~ 

l)~~ density, 
1b cu :rt 7d 65.6 66.3 62.9 

~ Water content We ~ ~ ~ 
Q) 

.s:: Void ratio til ec 
Q) Saturation '" e -Final ~~k pres-Q). 

IQ sure. T sa :rt 

Sc ~ ~ 1-

110 

II Water content 
!l Void ratio fat 

Wf ~ 1- ~ 

ef 
i Minor pri/~ 
stress, T sq :rt r13 0.5 1.5 3.0 
Max deviator 1 ( ) stress, T/sq f"t r11-r13 max 0.59 0.66 0.59 
Time to failure, min tf 58 19 75 
Rate of /traJ.n,-

.percent min .' 0,18 0.18 o 12 

Initial diameter, in. Do 1. 42 1.42 1.41 

Initial height, in. 110· 3.00 3.00 3.00 

Type of test Q,I Type of specimen UNDISTURBED 

Classification PLASTIC CLAY(CH) ,gray, contains scattered 1/16" dia. shells 

LL 80 

~ 

1-. 

~ 

1-

R~ks ______ ~ __________ __ Project LK. PONT.,LA. & VIC.-RUBB. PROT.-1970 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC: 

ENG FORM 
, JUN 65 . 2089 (EM 1110.2.1902) 

Area GDM NO. 2;SUPP. NO.5 (OUTFALL CANALS) 

Boring No. 5-0UE .Sample No. 16-D 
Depth 
'F.l ":'59.8 Date 18 Nov. 1970 
JMS TRIAXiAL COMPRESSION TEST REFORT 

PREVIOUS EDITIONS ARE OBSOLETE 



~ 3 
0' 
CD - ~ E:l:L.oo 

0' 
CD .. ....... 

t)'\'\B ~ E-I 2 
I .. -+ ..... .. 
t) 

.6 .. 
CD .. CD 

CD f: CD 

.4 1 f +> 
til +-~ ~ 

~ 

~ 0 .2 

I 0 0 i~l 2 3 4 
Normal. Stress, a, T/sq :ft;(: 

..5(jf. = /02. f 
Test No. 1 2 3 Av!' 

Water content Vo 59.5 1. 59.91. [5B.5 1. §f. 3 1. 
'ii1 Void ratio eo 1.66 1.66 1.83 oM 
+> 
oM Saturation So 97.51. 9B.l1. 97.6 1. 1. tI 

~~( Clensl1;y, 
Ib cu :ft 7d 63.9 63.B 64.5 

~ Water content Wc 1. 1. 1. 1. 
Q) 

.c Void ratio ec til 

Q) Saturation Sc ~ 1. 1. 1. ~ 0 
0 5 10 15 20 'H Fin&! back pres-Q) 

It! sure. T/ sq f't Uo 
Axial Strain, 1. 

'ii1 Water content v1' 1. 1. 1. 1. 

Shear Strength Parameters ~ Void ratio " .... e1' . .. () 0 Minor pri/c~~ a3 0.5 1.5 3.0 stress, T sq :ft 

tan ... 0 Max deviator I( ) stress, 'T/sq:ft al-a3 max 0.B7 0.96 0.95 

c = O,4b T/sq :ft Time to failure, min t1' 14 19 33 
Rate of /traln, o.lB' . 0.13 0.07 percent min 

Method 01' saturati<m 

U!t devi~j?r ,I (al-a3>ult 

D 
s ress. T sq f't 

Controlled stress Initial diameter, in. Do 1.41 1 41 1 41 
GJ Controlled strain Initial,height, in. Ro "::{.OO "::{,OO "::{,OO 

Type of test Q I Type ,01' specimen UNDISTURBED 

Classification PLASTIC CLAY( CH' .Q'Yav contains l/i6" dia shells 
LL 91 

Remarks 

ENG FORM 
'JUN6S' 2089 

I PL 33 

(EM 1110-2-1902) 

PI 5B 1 I Gs 2.72 

ProjectK. PONT.. LA. & VIC. - HURR. PROT.-1970 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC;, 

Area GDM NO 2' SUPPa NO. '5 (OUTFALL CANAIS) 

Boring No. '5-0UE Sample No. lB-D 
-Depth 

-67.9 Date 19 Nov. 1970 El 

JMS TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDITIONS ARE OBSOLETEUSAEWES 

.$ C; TRANSLUCENT 

r • 
~. , _ ... J..J'~ 

.. , :, 
.~. )._.l.. ..... :..... '-.. ~; 
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HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

,p' = 34 0 

TAN ,p' = CJ· t. 7,s-· 

c' - 0 

D CONTROLLED STRESS 

[!] CONTROLLED STRAIN 

T/SQ FT 

TYPE OF SPECIMEN 
IN :-i' 

~ 

G 
<JI 
'-.... 

wo-

:r:-.... 
~ z 
w 

~ 
110: 

~ :r: 
<JI 

2 

1 

, 

o 
1 o 2 .3 

NORMAL STRESS, 0, TlSQ FT I. 
Sq. / = 6 f. 6-

TEST NO. 1 2 3 /l Vf'. 

WATER CONTENT WO 361.1 % 392.J16 379.({o 377.7 % 
~ VOID RATIO eo 6.99 7.68 7.21 
~r--------------r--~------+---~~-------+------, 
~ SATURATION 

DRY DENSITY, 
LB/CU FT 

VOID RATIO AFTER 
CONSOUDATION 

TIME FOR .50 PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT 

~ VOID RATIO 

So 

t.o 

W, 

e, 

99.2% 98.1 % 100+ % % 

15.0 

1 2 1 

~27.8 % 191.tfD 126'. flo % 

;;:: 
~-------------r--~------+-----~-------+------, 

SATURATION 

NORMAL STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME TO 
FAILURE. MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T ISQ FT 

S, 

0 

I 'Tmax 

t, 

I "ull 

% % % % 

1.0 2.0 3.0 

0.70 1.40 1.87 

2760 2580 1500 

.00018 .00018 000018 

3.00 IN. SQUARE 0.1L.8 IN. THICK 

CLASSIFICATION ORGANIC CLAY ( OR), black 

LL 209 I PL 130 PI 79 1.92 

REMARKS PROJECT LX. PONT •• LA •• & VIC.-HURR. PROT.-1970 

ORT.fi:AN~ PART~H T.AKF.FR'1N"' Lfi:Vfi:F. WF.~ OF THNr.. , 

AREA G..D.M 11? ~TTPP IJ r:: (nTf'T'li'4T.T. (~4N'4LC:' 
BORING NO. 5-DUE' SAMPLE NO. 3-B 

~ _ 9 .. 2 DATE 1 Dec lQ70 

DIRECT SHEAR TEST REPORT 
,..~ ... "',. 

ENG FORM 2092 (EM 11 /0-2-1906) PREVIOUS EDITIONS ARE OBSOL.40TRANQuciik'iii-S 20>1 M!:)OF~~j. fJtirl""''' "U.W IX-3 
1 JUN 65 -"1' 
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HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

q" = ZO° 

TAN ¢' = 0,:3 8"0 

c' -
() 

o CONTROLLED STRESS 

[!] CONTROUED STRAIN 

T/SQ FT 

TEST NO. 

WATER CONTENT 

~ 
VOID RATIO 

1= 
~ 

SATURATION 

DRY DENSITY, 
L8/CU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR .50 PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT 

:1. VOID RATIO 
~ 

SATURATION 

NORMAL STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, T /SQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T /SQ FT 

NORMAL.STRESS, a. T/SQ FT c--
sol. ~::: 9~· 0 

1 2 3 /lv/· 
WO 7607 % 7704 % 7807 % 7?{.% 

eo 2.16 2.18 2.21 

SO 97.6% 97.6 % 97.9 % % 

'Yd 54.4 53.9 53.5 

ec -
t.o 10 7 10 

Wr 5804 % 49.9 % 46.3 % % 

er 

Sr % % % % 

a 1.0 2.0 300 

I 'Tmax 0.43 0.76 1.00 

tr 1350 1020 870 

.00019 .00019 000019 
I 1'ul t 

I.L-V·;:>U," 
TYPE OF SPECIMEN UNDISTURBED IN. SQUARE 2&3-o.62~' THICK 

CLASSIFICATION PLASTIC CLAY(GH).gray 
LL I PL 30 PI 6S G, 

REMARKS _________ --'-___ ~P-R-O-JE-CT-L-K-.-P-O-NT-.-L-A-. =-,&_. _V_I_C_.-_H_U_R_R_.PR_Cfr_._-_l_9_7_0 ___ -; 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF niNC: 
AREA G.D.M. # 2 .. SUPP. # ~ (OUTFALL CANAISO 
BORING NO. ~-oUE SAMPLE NO. 8-B 

WJH DIRECT SHEAR TEST REPORT 

ENG FORM 2092 (EM 1110-2-1906) PREVIOUS EDITIONS ARE OBSOL~' /;TRAUiLAtEYf..¥f ~WoJ,J"" (If'4<l'''. ~J.:.o\w.l. "'I>l*rE IX-3 1 JUN 65 LETE ~. tN~ l.UGli 
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1.0 rrr--'"r 
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0 +-
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o 0.1 0.2 0.3 0.4 0.5 

HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

.3 Z. 0 
<p' = ---':;'--.,.---

'TAN <p' = 0, '.16-

o c' =-__________ TlSQ FT 

D CONTROLLED STRESS 

[!] CONTROLLED STRAIN 

2: 

1,. 

0 
0 

TEST NO. 

WATER CONTENT 

i ~. ) 
NORMAL STRESS, a, TlSQ FT t ../. c..

St!. ()=IZO.() 

1 2 3 AV9' 

:i. VOID RATIO 

~~------------~--4-~----+-~~~~--~-+------~ 
~ 

eo . 
0.781 0.809 0.189 

SATURATION 

DRY DENSITY, 
LBICU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR .sO PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT 

~ 

S" 

Yd 

ec 

t50 

Wf 

ef 

~4.7 % .2.8.4 % 19~.1 % % 

93.6 92.5 93.5 

-

25.3% 23.8 % 24.'3% % 

Z VOID RATIO . , 

~~------------~--4-------+-----~------~------~ 
SATURATION 

NORMAL STRESS, 
T/SQ fl 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T ISQ FT 

Sf 

a 

I Tmax 

tf 

I Tuit 

% % % % 

1.0 2.0 3.0 

0.62 1.21 1.8S 

1170 . 1890 2430 

.00018 .00018 .00018 

TYPE OF SPECIMEN UNDISTURBED 3.00 IN. SQUARE 0.560 IN. THICK 

CLASSIFICATION SILTY SAND(SM),gray, contains small balls of clay(CH) and small shells 

LL - I PL - PI - G. 2 .68 

REMARKS _________ ----, __ I-P_RO_J_ECT.-;::L:.::.:JC;::..;::...P..::..ONT=-.::..:LA=.:....I.t.::c&:.-.:.V-=I..=.C.:=..-'_H=UR.=..;.:R=~~PR-=-=CJr..::-=._-=19«-1-'-'0=--_--; 

ORLEANS. PARISH LAKEFRONT LEVEE WEST' OF nlNG;. 
AREA G.D .. M. # 2. SUPP. # r;(OUTFALL CANAlS) 
BORING NO. r; ..QUE SAMPLE NO. Q.r. 

------~----------~ - 30.1 DATE 2 Dec .. 1970 
~-------=~~~------~------~~~~~~~---4 

WJH DIRECT SHEAR TEST REPORT ' 
~ ., • ....-... ... ............ ", .... 1"0"'- .... ..,. .... "" . .,:.tI\.'I!L 

ENG FORM .. ~ '-. u.~_~lI.io:''''' G'P<>""'~.-.JmI-l"'l9I&'" ....., ...... "Jl'LA'rtll-
1 JUN 65 2092 (EM / / /0-2-/906) PREVIOUS EDITIONS ARE OBSOLETE (TRANSLUCENT) 
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~ , -rl---

- ; ,+-

0.8 

-t- r, : -l-4-~ -: . 

:t 
j 4 --l' +, -H--c-

" 
T 

'H--
~ 

t o 

- 40 ... 
t+--

~~r~j' -r-~~"+~+i~:c~§-:-~+m-+~~-ga:-r-_ 20. ~' . . , ,0 h--;.-
f+ "- h ~-I--:+-+H- c+-+-

r '-~ ~1t tb:: '::;::;: 

o ~~ ~EiIt~ :h-¢ 

o 0.1 0.2 0.3 0.4 0.5 

HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

26 tJ 

rp' =--=~---

TAN rp' =---=0...-:.,-.-:4--=-1_0 __ 

c' = __ ~O:::"--___ T/SQ FT 

D CONTROLLED STRESS 

[!J CONTROLLED STRAIN 

.... 
II. 

0 
II) 
..... .... 
~ 

.z 
t5 z w ... 
:;; 
... 
~ :z: 
II) 

2 

1 

o 
o 1 

NORMAL STRESS, a, T/SQ FT 
.5Q/. T= /173,0-

TEST NO. 1 2 3 Av~. 

WATER CONTENT Wo 57.5 % 57.6 % 56.6 % 6"7.Z% 

eo 1060 1.58 1_57 :( VOII) RATIO 

~r-------~-~---+----4--~-+----~ 
! SATURATION 

DRY DENSITY, 
LB/CU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR .50 PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT 

j 'vOID RATIO 

So 9809% 97.2 % 96.7 % % 

65.1 6h.1 65.3 

t.o < 1 <1 4 

WI 46.9 % 41.1 % 36.0 % % 

e, 

~ r-------4--+----~--_+--~~----~ 
SATURATION 

NORMAL STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T/SQ FT 

S, 

a 

t, 

I Tult 

% % % % 

1.0 

0.54 

2070 1560 1560 

00019 .00019 .00019 

TYPE OF SPECIMEN UNDISTURBED 3 00 IN. SQUARE "'&~~:~2~. THICK o .::;c:.t.J-V. r-

CLASSIFICATION PLASTIC CLAY ( CH), gray, fissured _ 

PI 48 Gs 2.70 

REMARKS ~ ___________ .... P_RO_J_ECT-,--_L_K_._PO_NI'_.LA_' __ -",-&_V_I_C,.--e_-H_UR_R ___ PR_CJr_e_-_19_7_0_--1 

ENG FORM 
1 JUN 65 --2092 

ORLEANS PARISH LAKEFRONT LEVEE, WEST OF IHNC 

AREAIIr .. D.M. II 2 SUPPA ~ r; (OUTFALL CANALS) 
BORING NO, ~-OUE SAMPLE NO, 

DATE 2 Dec 1970 

#of ..... "' .......... -.. t1I'I5', ltt~r-'I;-'-94S 
(EM 11/0--2-1906) PREVIOUS EDITIONS ARE OBSOLETE (TRANSLUCENT) 

- PLATE: IX:.:'J-II: 



Coefficient. Of Pemea,ll..1l1ty, ~O' 10· em/sec 

0.1 0.2 0.3 0.40.5 1. 2 3 4 5 10 20 25 

Q) 

~ 

0 
oM 

"til 
It: 
.,j 
oM 

~ 

0.1 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25 

Pressure, p, T/sq :rt 
.5 of. 0" =. 6 9. g-

Type or Specimen UNDISTURBED 

Diam 4.25 in. Ht 1.172 in. 

Overburden Pressure, Po T/sq :rt 

Preconso1. Pressure, Pc tJ.Z/ T/sq :rt 

Compression Index, Cc <..i'.I? 

Classification ORGANIC CLAY(OH), * 

LL 367 G 2.01 s 

PL 128 D10 

Remarks see attached plot of 

Pressure VB. 

*brown, 

J 

ENG FORM 
1 MAY 63 2090 

Void Ratio Curve 

PREVIOUS EDITIONS ARE OBSOLETE. 

Before Test After Test 

Water Content, .Wo 360.3 1> wf 1> 

Void Ratio, eo 6.53 ef 

Saturation, So 96.2 1> Sf 1> 

Dry Density, .,. d 14.7 lb/f't3 

k20 at eo = X 10· em/sec 

Project LK. PONT. IA. , & VIC.-HURR. PROT .-19~ 

ORLEANS PARISH IAKEFRONT L!DE WEST OF IHN( 

Area GDM #2; SUPP. #5 (OUTFALL CANALS) 

Boring No. 5-oUE Sample No. 3-0. 

~ ~10.1 Date 16 Nov., 1970 

JDBCONSOL.IDATION TEST REPORT 

(TRANSLUCBNT) (J 3424 

o 

USAEWfS SOI1S'l'1!.;ST :.51:;( nut~ 
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Coefficient Of Pe~ility, ~O' 10~ cm/eec 

0.1 0.2 0.3 0.40.5 1. 2' 3 4 5 10 20 25 
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oM 
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0.1 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25 

Pressure, p, T/sq tt 
Sill. r =/04.3 

Type of Specimen UNDISTURBED 

Diam '4.25 1n. Rt 1.164 in. 

Overburden Pressure, Po T/sq tt 

Preconsol. Pressure, Pc 0·2.6 T/sq tt 

Compression Index, Cc ;;: 0 •. 1.1 

Classificat10n LEAN CLAY ( CL ) • graY* 

LL - 'G s 2.71 ~an 
PL - D10 

Remarks See attached plot for 

Pressure va Void Ratio Curve 

*contains shells 
ENG FORM 
I MAY 63 2090 PREVIOUS EDITIONS ARE OBSOLETE. 

Before Test After Test 

Water Content, Vo 5~.4 ~ wf ~ 

Void Ratio, eo 1.55 ef 

Saturation, So 97.0 ~ Sf ~ 

Dry Density, 7d 66.4 lb/f't3 

k20 at eo .. X 10- cm/sec 

Project LK. PONT .• ,LA., & VIC. -HURR. PROT .1q7( 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC 

Area GDM #2; SUPP. #5 (OUTFALL CANALS) 

Boring No. 5-0UE Sample No. 6-c 
~ -17.7 Date 1 S Nov., 1 Q70 El 

CONSOLIOA TION TEST REPORT 

(TRANSLrlCBNT) (J 3424 

4~ USAEWES E:OILSTEST SL:';TIOl 
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Coe:1'f'icient. Of ~,1'III8eJIJ..l1t,., ~O' 10" em/_e 

2.S'·1 0.2 0.3 0.40.5 1, 2 3 4 5 10 20 25 
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..-I r\. 1il 1.5 p::f '" \ 'd 
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1.0 "r:, 
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0.015 /I 0.2 0.3 0.40.5 1 2 3 4 5 10 20 25 

Pressure, p, T/sq ft 
SQf t/:: fb. 4-

Type of Spec1lllen UNDISTURBED :sef'ore Test After Test 

Diam 4.25 in. Ht 1.161 in. Water Cantent, Vo SO.2 ~ vf ~ 

Overburden Pressure, Po T/sq :rt Void Ratio, eo 2.22 ef 

Preconsol. Pressure, Pc 0.62 T/sq ft Saturation, So 99.6 ~ Sf ~ 

Compression Index, Cc /.()3 Dry Density, 7d ~3.4 lb/f't3 

CLAy(cI{) * k20 at eo = X 10 - em/sec Class1::t'1cation PLASTI C 
rr-um 

G LL - s 2.75 S-B(S) Project LK. PONT., LA. & VIC.-HURR. PROT-197C 
PL 

Remarks 

ENG FORM 
1 MAY 63 

-
*grav. 

2090 

D10 

contains shells 

PR~VIOUS EDITIONS ARE OBSOL~TE. 

ORLEANS PARISH LAKEFRONT LEVEE W'EST OF IHNC 

Area GDM 112; SUPP. #5 (OUTFALL CANALS) 

Boring No. 5-0UE Sample No. S-D 
---'" ~'" 

Ei- -26.8 Date 1 S Nov., 1970 

JDBCONSOLIOATION TEST REPORT 

(TRANSLUCENT) 



Coeff'icien~ Of Fe~..1l1t,., tab' 10· am./..e 
0.1 0.2 0.3 0.40.5 1 2 3 4- 5 10 20 25 
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0.01 /1 0 •2 0.3 0.46.5 1 2 3 4 5 10 20 25 

Pressure, P, T/sq ft 
Sf//' iT::: /0'1. / 

Type or Specimen UNDISTURBED Before Test After Test 

Dia.m 4.25 in. Ht 1.155 in. Water Content, W 0 55.9 ~ wf ~" 

Overburden Pressure, Po T/sq ft Void Ratio, eo 1.50 ef 

PreCO!lsol. Pressure, Pc j. os T/sq ft Saturation, So 99.7 ~ Sf ~ 

Compression Index, Cc O.'b Dry DenSity, 7d "" 66".7 lb/t't3 

Classification LEAN CLAY( <i:L) ,gray* k20 at" eo .. x 10· em/sec 

LL - G 2.67~om Project IA. "PONT. IA., &: VIC. "- HURR. :PROT. s 
D10 

." 

PL - 1970, ORLEANS PARISH IAKEFRONT LEVEE WEST 

Reuarks *contains shells Area OF IDe; GDM #2; supp .#5 (OUTFALL. CAN A. LS) 

BOring No. 5-QUE Sample No. 13-B 
"" 

~ -47~2 18 Nov.,1970 El Date 

JOB CONSOLIDATION TEST REPORT 
ENG FORM 
1 MAY 63 2090 PREVIOUS EDITIONS AR!! OBSOL.!!TE. (TBANSLUCBNT) " !J S 4.1 4 

US.u;W!S SOIL.s ·TES:.L' SECTlo,J 



Coe:f'f'icient: ~ Pemee,ptlity, ~, 10· cm/aee 
0.1 0.2 0.3 0.40.5 1. 2 3 4 5 10 20 25 
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~ /, 
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V rt. 'J- .... 
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.90 l"-
1\ 

.80 ~ 
[\ 

I' 
0.2 0.3 0.40.5 1 2 3 4 5 10 ~ 25 • 7°0.01 ~ t 

Pressure, p, T/sq tt 
.5 tit tf -= /03. 8" 

Type ~ Specimen 
UND I STtTRBED 

Diam 4.25 in. Ht 1.162 in. 

Overburden Pressure, Po T/sq tt 

Preconsol. Pressure, Pc /.3t:. T/sq tt 

Compression Index, CC O. y 8" 

Classification PLASTIC CLAY ( CH) * 

LL 77 G 2.69 s 

PL 28 DIO 

Remarks *olive green, contains 

small shells, 1/8" roots, and 

fine sand 

ENG FORM 
1 MAY 63 2090 PREVIOUS EDITIONS ARE OBSOL.ETE. 

Before Test After Test 

Water Content, Vo 57.0 'f, vf 'f, 

Void Ratio, eo 1.55 ef 

Saturation, So 98.8 'f, Sf 'f, 

Dry Density, r d 65.8 Ib/f't3 

k20 at eo = X 10 - em/sec 

Project LK. PONT •. , IA.,& VIC .-HURR. PROT .-1970 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC 

Area GDM #2. SUPP. #5 (OUTFALL CANALS) 

Boring No. 5-oUE Sample No. 14-B 

El -51.0 Date 23 Nov .-,-1970 

JDBCONSOLIOATION TEST REPORT 

(TRANSLUCENT) 
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Coefficient, Of Pf!l'II8II,))J,llt,., ~b' 10· cm/..-c 
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II. 
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0.015/1 0.2 0.30.40.5 1 2 3 4 5 10 20 25.' 

Pressure, p, T/sq 1't 
S()t;r= /()O./ 

Type Of Specimen UNO I STtJRBED 

Diam 4.25 in. Ht 1.162 in. 

Overburden Pressure" Po T/sq 1't 

Preconsol. Pressure, Pc /.37 T/sq 1't 

Compression Index, Cc /.0 0 

Classification PLASTIC CIAY( CH) ,gra 

LL 

PL 

" 

P.ell8rks 

ENG FORM 
I MAY 6J 

-
-

2090 

G 2.72 From Q s 
Dio 

PR,EVIOUS EDITIONS ARE OBSOLETE" 

Before Test Af'ter Test 

Water Content, Wo 57.0 
,., wf 

,. 
Void Pa.tio,eo 1.67 ef 

Saturation, So 9~.8 
,. Sf ,. 

Dry Density, 7 d 63.5 lb/ft3 

~ at eo .. X 10 - em/sec 

ProJect' LK. PONT.,LA.&VIC.-HURR. PROT.-1970 

ORLEANS PAR ISH LAKEFRONT LEVEE WEST OF IHNC 

Area GDM #2-,- SUPP. #5 (OUTFALL CANALS) 

BOring No. 5-om; Sample No. 16-1> 

~ 
-59.8 Date 23 Nov., 1970 El 

JDB CONSOL.IDATION TEST REPORT 

(TRANSLUCENT) 

6'/ 



Coe:f'tlclent. Of Pemee.PJ.l1 ty, ~, 10" em/we 

0.1 0.2 0.3 0.40.5 1 2 
2.0 

3 4 5 10 20 25 

J 

,~ , 

~ r·· !I Pc 
1.5 I- ~. 
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III 
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~ '" ~ h-
It< 1 .0 r---" 
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'" §; f'" ...... 
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r'--r--. 
~ :> 

.50 

" 0.015 1/ 0.2 0.30.40.5 1 2 3 4 5 10 20 25.' 

Pressure, p, T/sq tt 
sr;t:t/=/tJ3.6-

Type Of Specimen UNDISTURBED 

Dlam 4.25 ln~ Ht 1.162 In. 

Overburden Pressure, Po T/sq tt 

Preconso1. Pressure, Pc /. 8' 2. T/sq tt 

Compression Index, Cc ;'00 

Classification PLASTIC CLAY(CH). * 

LL - Gs 2.72 }I'Com 

PL - D10 

RellBrks *gray, contains 1/2" dia. 

shells 

ENG FORM 
, MAY 63 2090 PRI!VIOUS EDITIONS ARE OBSOL.ETE. 

Before Test After Test 

Water Content, Wo 59.2 1> wf 1> 

Vold Ratio, eo 1.61 ef 

Saturation, S o . 100+ 1> Sf 1> 

Dry Dens 1 ty, 7 d 65.1 1b/rt3 

k20 at eo .. X 10 - em/sec 

Project LK. PONT •. :,. IA •. &V IC • -HURR. PROT.-1970 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC 

Area GDM #2; SUPP #5 (OUTFALL CANALS). 

Boring No. S-OUE Sample No. 1~-D 

Ei- -67.9 Date 1 December. 1970 

JDB CONSOLIDATION TEST REPORT 

(TRANSLUCENT) (l 3424 
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b 0.2 2,0 
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rf 

.. 
b .. • , -.. • • I: • 
! O. ' 

.. /.0 m 

J ~ 

~ t7 101 z,() S,O .f. 0 

Normal Stre •• , a. T/sq ft -5 sot = 9~ 
Test 110. 1 2 ~ /lvl/' 

Water ccmtent Yo 76.1 j 81.1 j 81.81. 7f·7j 
'tit Void ratio \1 

eo 2.04 2.22 2.25 .... .. .... Saturation So 100+ j 198.6 j 98.2 1. j ti 
~4 cleD81ty. 
1b cu ft 7d 55.5 52.4 51.9 

~ Water content Yc j j 1. ~ 
'~ Void ratio ec 

QI 
Saturation Sc j ~ 1. j ... 

0 5 10 15 20 e F1DaJ. Daclt pres- . 
QI 

lEI sure. Tisa ft . 110 
, Axial Strain, j 'tit Water content Yf j 1. 1. j 

Shear Strenrlh ParBterg ~. Void ratio ef 

•• 00 Minor pri,c~~ 
stress, T sq ft °3 0.5 1.5 3.0 

taD •• a Max deviator ; I ( ) stress. T/sq ft °1-a3 max 0.19-- I- 0.19 0.20' -

c • 
~O9 T/sq f't Tille to tailure, IlLin t1' 75 37 128 

Metbod 01' saturatiC!lll 

Rate 01' /train, 
i percent IlLin 0.13 0.13 0.13 

D 
~!~e~:;i,;~~ ftl{a1-a3)ult 

Controlled stress Initial diameter, in. Do 1.40 1.40 1.40 

G Controlled strain Initial height, in. Bo I~.oo ~.OO ~.OO 

'l',ype cit test Q, I 'l',ype of specimen UNDISTURBED 
Classification PLASTIC CLAY(CH' . .Q-rav, contains numerous, shell f'Y'~.mnent.'" 

LL 93 

Remarks 

ENG FORM 
, JUN 6S 2089 

IPL 29 

(EM 1110.2·1902) 

'PI 64 I I Gs 2.70 

ProjectLK. PONT. LA.&VIC-HUBR. PROT. (70) 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC 

AreaGDM NO.2 SUPP NO.5 (OUTFALL CANALS) 

BoriDs No. 6-ouw Saple No. 3-C 
~ 

'F.l -4'~4 Date 30 Nov. 1970 
TES TRIAXIAL COMPRESSION Tl5T REPORT 

PREVIOUS'EDITIONS ARE OBSOLETE 

TRANSLUCENT 53 USArWES SOlLS TEST SEC~eIt: 



t: .6 3 .,. 
~ 
~ 

t: .,. 
• ;.., ~ 2 tI .4 , .. 

rot 
.. 

tI .. • .. • • ! • 1 :: ~'P. CD 
~ 

J t 

~ 0 
0 1 2 3 4 

IorMl Stress, fI, T/sq n ISf/I:-= /00 

'rest Bo. 1 2 3 /Iv,. 

Water coateDt "0 70.2 ~ 70.0 ~ 59.4 ~ "c. 6-~ 
'iit Void ratio eo 192 1.90 1.93 .... 
.p-

I 84.0~ 
.... Saturatioa So 199.8 ~ 100+ ~- ~ ~ 

-U-~I QeD81 '&1' , 7d 58.3 58.7 58.2 1.b cu ft 

~ Water content "c ~ ~ ~ ~ 
tI-.c: Void ratio ec CD 

tI Saturatioa Sc ~ ~ ~ ~ ,.. 
0 5 10 1.5 20 a -Final. b8.clt pres-ti 

IQ sure T/Srl ft • Uo 
Axial. Strain, ~ 'iit Water cootent "f ~ ~ ~ ~ 

Shear Strength Parameterg ~ Void ratio ef .... . - 0 0 I Minor p~,~ 
stress. T SQ n fl3 0.5 1.5 3.0 

tan. '" 0 Max deviator : I ( ) stress, T/sq n fl1. - fl3 II&X 0.48 0.49 0.50 l'-

c· .2(!5 T/sq ft Time to failure, min tf 18 14 14 

Method of' saturatien 
Rate of ltra1n, 

. percent min o 19 0.2'5 0.28 

up devi~]~~ J (flr fl3)ult 

0 
s ress, T s n _ 

Control.l.ed stress Initial diameter, in. Do 1.41 1.40 1.40 

Gl Control.l.ed strain Initial height, in. 110 3.00 3.00 3.00 

Type ~ test G_ I Type of specimen UNDISTURBED 

Cl.ass1ficationpLASTIC CLAY( CH), ray 
LL 96 I PL 33 PI 63 I I Gs 2.73 

--

Remarks Project LK. PONT. LA.& VIC. -BURR. PROT. (70) 

ORLEANS FARICH LAKEFRONT LEVEE WEST OF DINC; 
Area GDM NO. 2 SUPP NO. 5 (OUTFALL CANALS) 

Boring Ro. 6-oUW Sampl.e Ro. 9-D 
i>epbh 

-25.2 Date 1 Dec. 1970 ~, 

FAM TRIAXIAL COMPRESS lOR TEST REPORT 

ENG FORM 
I JUN 65 . 2089 (EM 1110-2-1902) PI!EVIOUS EDITIONS ARE OBSOLETEUSAEWES 

TRANSLUCENT 54- SOILS TEST SECTIOJ' 



t .6 .,. 
~ E-t t .,. 

• .. 
III t."" • 4 -1·0 

I .. 
rot .. 

t.' .. • .. • • ! 
- -, • 2: .2 /.0 

3l ~ 
~ i 
~ G ~ ;.~ z·o ~. .(, 

Ifo~ Stress, 0, T/sq rt 
~~(jf:= /1) Z 

Test Bo. 1 2 3 4 
Vater COlltent Vo 65.1 ~ 61.7 ~ 61.7 ~ 61. 5 ~ 

'it Void ratio eo 1.80 1.66 1.66 1.64 .... 
.p .... SaturatiOll So 98.0 ~ 100+ ~ 100+ ~ 100+ ~ ~ 

D~ UCUII.L "J , 
1b -cu rt 7d 60.4 63.6 63.7 64.0 

tJ Vater content Vc ~ ~ ~ ~ ., 
.1:1 Void ratio ec IQ 

2: SaturatiClll Sc ~ ~ ~ ~ 
0 5 10 15 20 ~ 

7!D8.I :ra: pres-
. 

II 110 III sure so f't 
Axial Strain, ~ 

] Vater content Vf' ~ ~' ~ ~ 

Shear StreDrlh Par!H!!!terg Void ratio po. ef 

• • a 0 I Minor PiI,C1~ 
stress. T sq f't °3 0.5 1.5 3.0 0.5 

tan •• a Max deviator ; I ( ) stress. T / sq rt °1 -03 /max 0.35 0.44 0.55 0.48 

c· .2:3 T/sq f't Time to failure, min t f 53 10 24 7S 

Method 01' saturatiC!llll 

Rate of ltraUJ., 
percent min 0.19 0.22 0.25 0.12 

Ult devi~}~~ rtl(01-a3)ult 

D 
s ress, T 8 ' 

Controlled stress Initial diameter, in. Do 1.40 1.40 1.40 1.40 
~ Controlled strain Initial height, in. Bo ~.OO :1.00 3.00 3.00 

TnIe 01' test QI TnIe 01' spec:1Jaen UNDISTURBED 
Classitication PLASTIC CLAY(CH gray 
LL 85 I PL 30 PI 55 I I Gs 2.71 

Remarks Project LK. PONT. LA.&VIC.-HURR. PROT. (70) 
ORLEANS PARISH LAKE FRONT LEVEE WEST OF IHNC, 

Area GDM NO.2. SUPP NO.5 (OUTFALL CANANLS) 

Borins No. 6- OUW Sample No. 10-B 

~ -27.4 Date 1 Dec. 1970 
BCH TRIAXIAL COMPRESSION 'lEST REFORT 

ENG FORM 
I JUN 65 2089 (EM 1110.2-1902) PREVIOUS EDITIONS ARE OBSOLETE 

Vs A W"W'C>C! SOILS TES '1' t~ 1:: -; 
TRANSLUCENT' , . .fU'.I"~ , _ 55 ' 

~ 
~, 



t: 3 
0' • 'EU.0 t: 

0' • .. 
b~.8 &4' 2 
I .. 
.... .. 
b 

.6 .. • .. • • I: • .4 1 ! .. 
10 

J t .~ 

I 0 0 1 2 3 
Normal Stre •• , a, T/sq f't 

~.5(}t:: /"3 
~st No. 1 2 3 ,4Y9' 

Water content . Yo 59.8 j 60.6 j 55.4 j ~i:b j 
';j Void ratio eo 1.63 1.64 1.48 ... .. ... Saturation So a8.0 j 38.7 j 99.9 j j ~ 

D~4 ae~~T.Y' 
lb cu 7d 63.5 63.1 67.2 

~ Water content Yc j j j j 
II 
.r:I Void ratio ec til 

f: Saturation Sc j j ~ ~ 
0 5 10 15 20 ~ FlDal.;i: pres-

. 
II 

Uo III sure__ T liq f't 
Ax1alStra1n, ~ 

] Water content Yf' ~ ~ ~ ~ 

Shear Strepgth ParUleters ... Void ratio ef: 

•• 0 0 Minor·· pri,cl~ a3 0·5 1.5 3.0 stress. T sq f't 

tan • - Q Max deviator I ( ) stress. T/sq f't CJl-a3 max 0.64 0.84 0.83 0/ 

c • 
.385 T/sq f't Time to f'ailure, min· tf' 14 19 23 

Method· of: saturatiC!Jll 
Rate of' /train, 

I percent min 0,14 0.12 0.11 

ult deVi~j~r ,I (al-a3) . 

0 
s reS8. T sq f't ul.t 

Controlled stress Initial diameter, in. Do 142 1 42 42 1 
bJ Controlled .strain Initial height, in. 110 3.00 3.00 3.00 

Type of' test Q. 1 'i';ype of' specimen UNDISTURBED 

Classification PLASTIC CLAY ( CH) ,gray, contains scattered 1/8" to 1/4" dia.* . 

LL 71 1 PL 26 

Remarks *pockets of silt~ 

sand 

PI 45 I I Gs 2.67 

Project LK. PONT. LA.&VIC.-HURR. PROT. (70) 
ORLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC; 

Area GDM NO, 2' SUPP NO. I) (OUTFALL CANALS) 

Boring No. 6-oUW Sample No. 16-C 
~ - 46.0 Date 1 Dec. 1970 E1 

JMS TRIAXIAL COMPRESSION TEST REPORT 

PRE\lIOUS EDITIONS ARE OBSOLETE 

TRANSLUCENT S-~. 
, , 

..:...': . .J_) .... 
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D .6 .. • .. • • ! ~ .J 1 

J ... 
~ .. 
~ 0 0 1 2 3 4 

Rormal Stress, 0, T/sq tt f .sot: ::/().3 

~at 110. 1 2 3 /lv9' 
Water content Yo 58.6 j 62.3 ~ 59.5 ~ b(). / ~ 

'ii1 Void ratio eo 1.59 1.68 1.62 "PI .., 
"PI Saturation So 99.5 ~ 1,.00+ ~ 99.2 ~ ~ tt 

J)~c aenB1't;y, 
1b cu f't 7d 65.1 62.9 64.5 

:a Watercootent Ye ~ ~ ~ j 
11 Void ratio ec co 

t Saturatioo Sc j ~ ~ ~ 
0 5 10 15 20 ~ 

nD&J. .~ prea-II sure SQ f't Uo 
Axial StraiD, ~ 

! Water cOlltent Yf ~ j j ~ 

Shear Strength Parameters Void ratio ef 

•• 00 M1nor pr11~~~ 
stress, T sq :f't 03 0·5 1.5 3.0 

tan • • 0 Max deviator 1 ( >.ax stress, T/sq :f't (11-03 . 0.89 0.94 1.04 

c • .48 T/sq f't Time to failure, III1D tf 25 25 22 
Rate of /tra1n, 0.10 0.10 0.10 :..PE!rcent min 

Metbod of saturati_ . 

Ultdev1~j~r ~1(01-03) 

0 
s ress. T sq :f't ult 

Controlled stress In1t1al,diameter, 1n. Do 1.40 1.39 1.40 

G Controlled strain In1t1al he1ght, 1n. Bo 3.00 3.00 3.00 

.T;ype of test Q 1T;ype of specimen UNDISTURBED 

Classificat10n PLASTIC CLAY( CH) grav contains scattered shell fragments 

LL 8:1 I'PL 22 PI 61 I I Gs 2.70 

Remarks ProjectLK.PONT. LA.&VIC.-HURR. PROT. (70) 

ORLEANS PARISH LAKEFRONT LEVEE WEST OF IENe· 

Al'eaGDM NO 2, SUPP NO. 5 ( OUTFALL CANALS) 

Boring No. 6- OUW S8lllPle No. 17-C 
~h 

- 4~.6 Date 1 Dec. 1970 n 
TES TRIAXIAL COMPRESSION TEST REFOR'l' 

ENG FORM 2089 (. 10 
, JUN 65 EM 11 .2.1902) PR EVIOUS EDI TION5 ARE OBSOLETE 

TRANSLUCENT US,A,EIES SOII·S T]~~:' SECTIO. n . . 



t:1.2 
0' • ~lo'O t: 

0' . • ... E:t 1'\"'1 

.8 2-D , ... 
.... .. 

D .6 ... • ... • • I: • .4 / I: ~ 
~. 

J l .2 

~ 0' 0 1 2 3 4 
lIorMl Stress, 0, T/sq f't ;t' 5(//:::- / tJ h 

Test 110. 1 2 3 /Jv~. 

Water eontent Vo ~'1. 8 " '1~. ~ " ~4. 4 " 04.6-" 
'at Void ratio eo 1.53 1.47 1.5l ..-I 
.p 

99.0" 98.4 " " 
..-I Saturation So 99.6 " ~ 

~~c density, 
l.b 'eu f't 7d 67.~ 68.9 67.9 

~ Water eontent Ve " " " " ., 
.a Void ratio ec CT.I ., 

Saturation Se " " " " ... 
0 5 10 15 20 ~ 

F1nal. ;ra: pres- . ., 
Uo III sure T so f't 

Axial Strain, " 

~ Water content vf " " " " Shear Strezw:t;h Par~ters Void ratio 
""' ef 

•• 0 0 lUnor priiei~ 
stress. T sq ft °3 0·5 1.5 3.0 

tan •• 0 Max deviator .1 ( ) stress, T/sq ft 0l. -03 max 0.96 1.00 0·90 
e •. ,475 T/sq f't Time to failure, miil. t f l4 25 31 

Method at saturatieo 

Rate of/train, 
,pereent min 0.18 0.10 0.08 v 

ult devl,}~r :1 (0l.-a3>ult 

D 
s ress, T sq tt 

Controlled stress Initial diameter, in. Do 1.41 1.42 1.42 
0 Controlled strain Initial height, 1n~ Do 3.00 3.00 3.00 

Type of test Q. I Type of speeimen UNDISTURBED 

Cl.assifieatiOll. PLASTIC CLAY(CH) ,gray, cont.ains 1/16" to 1/8" dia. shells 
LL 8~ 

Remarks 

ENG FORM 
, JUN 65 2089 

I PL 2~ 

(EM 1110-2-1902) 

PI 60 I I Gs 2.73 

Project LK. PONT. LA.&VIC.-HURR. PROT. (70) 

ORLEANS PARISH LAKE FRONT LEVEE WEST OF DillC; 

Area r,.DM NO 2 SUPP. NO. I) ( OUTFALL CANALS) 

Boring No. 6-ouw Sampl.e No. 18-B 
~h 

-51.9 Date 2 Dec. 1970 'F.l 

JMS TRIAXIAL C~ION TEST REPORT 

PREVIOUS EDITIONS ARE OBSOLETE . 

U5AEIES SOILS TEST S.E{;T IUI
TRANSLUCEN} J> . 



t: 3 
go 

~ Eo4 t: 
go 
• .. 

1"'1 E:t 2 t) 2.0 
I .. ... .. 
o:r..5 .. • .. • • E· • 1 
fL·O 

... 
ID 

10 

~ .. .s .5 tH 

~ 0 1 2 ! ~~:,(. . i . 

4 0 - I 
Nonl&l. Stress, 0, T/sqft lstlf= /2¢ 

Test Bo. 1 2 3 ~V?· 

Water eODtent Yo 28.3 ~ 26.1~ 26.~ z 7. /~ 
'i1 Void ratio eo 0.365 0·72!l 0.117 '" ... 
'" Saturation So 100+~ 99.6 ~ 199.4 ~ ~ ~ 

JJ~4 aeD81 T.Y' , 
1b cu ft 7d 96.2 98.2 9E1.9 

~ Water cootent Ye ~ ~ .~ ~ 
~ Void ratio ee f1l 

tI Saturation Se ~ ~ ~ ~ "'. ~ 0 5 10 15 20 Fill8J. ;is: pres-ti 
III sure T sa. ft Uo 

Axial Strain, ~ 

~ Water content Yf ~ ~ ~ ~ 
Shear Strength Parameters !lot Void ratio ef 

• • 0 0 I Mlnor pri~el~ 
stress,_ T sq ft °3 0.5 1.5 3.0 

tan •• 0 Max deviator ; I ( ) stress. T/sq ft °1-"3 max ld6 1.Q1 1.52 

e - -12 .. :-7 L T/ sq ft Time to failure, min t f 42 48 31 

Method of saturatil!lD 
Rate of /tra1n, 
~rcent min 0.24 0.31 0.49 

Ult devi~}?rl(01-03)ul 

0 
s ress. T sq tt . t 

Controlled stress Ini tial diameter, in .• Do 1.40 1.40 1.40 

~ Controlled strain Initial height, in. Bo· 3.00· 3.00 3.00 

Type of test Q. I Type of speciJllen UNDISTURBED 

Classification PLASTIC CIA Y(CH) ,gray and greenish tan 
LL 89· , PL 17 PI 72 1 1 Gs 2·72 

Remarks Project LK. PONT. LA.&VIC.-HURR. PROT. (70) 

bRLEANS PARISH LAKEFRONT LEVEE WEST OF IHNC 

AreEGDM NO.2, SUPP. NO.5 (OUTFALL CANALS) 
-' , , Boring No. 6-OUW Sample No. 19-C 

Beopbh 
F.1 -57.1 Date 2 Dec. 1970 
FAM TRIAXIAL COMPRESSION TEST. REPORT 

2089 PREVIOUS· EDITIONS ARE OBSOLETE· ENG FORM 
, JUN 55 . (EM 1l10.2~1902) 

TRANSLUCENT USAEWES SOILS l'ES'r !:>Ec'rlt;). 
5'1 



~ 3 3 

0' 

~ E-4 
~ 
0' 
III ... ....... 

1""1 E-4 2 t) 2 
I .. I-t- -1 .... .. 
t) .. 

II .. III 
III l! III 1 l! 1 +' 
+' 

Ol 

Ol ~ 
~ II 

~ 
~ 

0 00 1 2 
Normal Stress, 0, T/sq f't 

_i'SQ!:=-jO a 
Test No. 1 2 3 /J,,~. 

Water content Wo 69.3 1> 63.8 1> 68.01> 67.01> 
aI Void ratio eo 1.91 1.74 1.P8 oM 
+' 
oM Saturation So 9~.0 1> 99.0 1> 97.61> 1> tl 

D~, aenSl'ty, 
lb cu f't 7d 58.0 61.5 5~.6 

~ Water content Wc 51.2 1> 41.4 1> 40.31> 1> 
v .s:: Void ratio ec 1.34 1.03 1.02 Ol 

v Saturation Sc 100+ ~ 100+ 1> 100+1> 1> 1-0 

~ 0 5 10 15 20 v .1'"1n8.1. ~ac!- pres-
IQ sure PSI Uo 7~ 78 7P-

Axial Strain, ~ ~~/genpt; T.y L s cu. • 1d 72.1 ~3.1 83.6 
Shear Strength Parameters Void ratio ef 

• = 130 'Minor pri/ci~ 
stress T sq f't °3 1.0 2.0 3.0 

tan • = 0.23 ----- Max deviator : I ( ) stress, T/sq f't al-:a3 max 0.81 1.61 2.16 

c • o .. /41 T/sq f't Time to failure, min tf 148 131 96 

Method of saturation BP 
Rate of/train, 
percent min 0.06 0.07 0.07 

Ult deviB;}?r : I (°1-°3) -

-0 stress. T sq ft ult 
Controlled stress Initial diameter, in. Do 1.39 1.39 1.39 

0 Controlled strain Initial height, in. Bo 3.00 3.PO 3.00 

Type of test R I Type of specimen UNDISTURBED 

Classification PLASTIC CLAY ( CH) gray, contains numerous 1/2" diameter shells 
LL 84 

Remarks 

ENG FORM 
, JUN 65 . 

I PL 25 

2089 (EM 1110-2-1902) 

PI 59 ' I I Gs 2.70 

Project LK.PONT,LA. & VIC. - HURR. PROT. (70) 

ORLEANS PARISH LAKFFRONT LEVEE WEST OF IHNC; 
Area GDM#2; SUPP. #5 (OUTFALL CANALS) 

Boring No. 6-oUW Sample No. 3-D 

~ '-5.2 Date 10 December,1970 

TES TRIAXIAL COMPRES'SION TEST REPORT 

PREVIOUS EDITIONS ARE OBSOLETE , •• ,1 

.' . ..:..~ ....... 
TRANSLUCENT t; 0 
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1'"1 E:i 4 tI 8 , 
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II .. II 
II I: II 2 f 4 ~ 
~ 

~ 
~ . i 
~ 0 00 6 2 4 8 10 

Normal. Stress, a, T/sq f't 
7f"sqt;://9 +2 

~ Test No. 1 2 3 /1"9 . E-< .. 
+1 I> Water content Yo 30.4 ~ 31.2 ~ 31.0'" .3'£7. r ." .... j 

iij ';;j Void ratio eo 0.837 0.S58 0.858 
~ 0 .... 

~ 
Q) .... Saturation So 97.7 ~ 97.8'" 97.2'" ." st ~ 

.1 D~4 dens1 ty, 7d 91.4 90.4 90.4 I> lb cu f't . 

~ 
~ Water content Yc 29.5 ." 29.9'" 29.0." ." fl.t 

-2 " 'i .s::: Void ratio 0.823 0.Ft25 0.802 Ol ec 
t,) " SaturatiOlll Sc 96.4*~ 97.5*' 97.3- ." ~ -3 ... 
'g 0 5 10 15 20 ~ 1'1D&l b~ pres- . 

" H III sure. PSI Uo 80 80 80 
Axial Strain, ~ m~~Pt~Y rt:I 92.1 92.0 93.2 

Shear Strepgi;b Parameters Void ratio ef 

• • 15 0 
Minor pri,c1~ a 
stress. T sq f't . 3 1.0 2.0 3.0 

tan • = 0.268 Max deviator I( ) stress, Tlsq f't al-a3 max 5.64 6.76 7.02 

c· tJ.20Q T/sq f't Time to failure, min tf 273 273 273 

Method of saturatiC!ln . BP 
Rate of/train, 

I percent min '. 0.055 0.055 0.055 

(Ji -(J"".7(AT' M"l'-.l'tuCe fiet!5S~ I! (!J.B /. Z 2 . .6 
up devi,}~~ J (al-a3) 

.. 

0 
s ress, T s f't ult 

Controlled stress Initial diameter. in. Do 1.40 1.40 1.40 

~ Controlled strain Initial height, in. Bo 3.00 3.00 3.00 
Type of test R I Type of spec1lllen UNDISTURBED 
Classification SILT(ML), gray, contains shells unto 3/4" in size 
LL 25 I PL 23 PI 2 r T Gs 2.69 

* Remarks Pore Pressure response! Project LK. PONT. ,IA. &VIC-HURR. PROT. (70) 

indica ted 1 0(1.( §~:tYm:t1Qn 
See attached ~lot for 

e!feQ:tivB ~luea 

ENG FORM 
I JUN IS 2089 (EM 1110-2-1902) 

ORLEANS PARISH LAKB1I'RONT LFVEE~ WEST OF IHNC 
Area GDM #2: SUPP. #5· (OUTFALL CANALS) 
Boring No; 6-oUW Sample No. 5-C 
~ - 12.6 Date 28 January,1971 El 

PJR TRIAXIAL COMPRESSION ~T REPORT 

PREVIOUS EOI nONS ARE OBSOLETE 

TRANSLUCEN~ I 
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=F += ~ ." 0.5 
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- 20 

o 0.1 0.2 0.3 0.4 0.5 

HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

,p' = 

TAN ,p' .= 

c' 

D CONTROLLED STRESS 

[i] CONTROLLED STRAIN 

33° 

0.649 

0 T/SQ FT 

TYPE OF SPECIMEN 
IN 1l"IIKM}I;i 

CLASSIFICATION SILT (ML ) • gray 

II 29 27 

2 

(-. 

1 

" 

0 

TEST NO. 

WATER CONTENT 

DRY DENSITY, 
LBICU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR . .50 PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT 

~ z; VOID RATIO 

t-

1 2 
NORMAL STRESS, 17, T/SQ FT . 

1 2 

eo 0.B81 0.940 
So 100.'% 99.7 % 
yd 

88.6 8~.9 

ec 

too 
<1 <1 

Wr )0.4 % 30.4% 
er 

!) 

3 

7S0T.= //y 

0.883 

87.0% 

88.5 

<1 

29~8% % 

u: 
~------------~--+-------r------+------~------~ 

SATURATION 

NORMAL STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, T ISQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

ULTIMATE SHEAR 
STRESS, T ISQ FT 

PI 2 

Sr 

17 

I 'Tmal[ 

.tr 

I 'Tult 

% % % % 

1.0 2.0 3.0 

0.62 1.31 2.03 

1140 1320 1320 

.. 00018 A 00018 .. 00018 

':\nn IN. SQUARE ~~~6~~~' THICK 

G. 
2.67 

--~--------- ORT.1UN~ PART~H T.AKF. FR01ll'T' Tli'lTli'ti' - W.~T nli' narr. 
AREAG.D.M. II 2 A SUPPA II ~ (mrrFAJ.T. CANAT.C:;) 
BORING NO. 6-ouw , SAMPLE NO. 8-B 
~ _ 19,J, I DATE 11. T'I... 10'7" --
BWG DIRECT SHEAR TEST REPORT 
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'I ':- tf::':i-~ .. -

1+ -

1.2 .,. 
-

-I:.- L:c:jT~ : :r:' 
T .-f-!:::: l-

Cl z 

:±-

-~~~ --:+-: :;; 
0.8 

J 
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T ~_ T_+ +- + 
-
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0.4 .". 

+f =tf-t"P 
-+ ·tt t+:i 

0 ~' .~ 

.j--+-. 

- 40 

o 0.1 0:2 0.3 0.4 0.5 

HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

21° 
q,'=-=----

0.382 
TAN q,' = _____ _ 

o c' = ______ T/SQFT 

o CONTROllED STRESS 

[!] CONTROLLED STRAIN 

III: 
< W 
:r: 
." 

2 
t+, -,. -

.J-

_"!i- _ ; -

- -

I 

0't 

NORMAL STRESS, d, T ISQ FT -/' f. 
ISq, = /0..3 

TEST NO. 1 2 3 /}V9' 

WATER CONTENT Wo 57.1 % 57.9 % 58.1 % 

eo 1.59 1.61 1.63 ~ VOID RATIO 

Er--------r-~~~~~~~~-=~~_+---~ 
~ SATURATION 

DRY DENSITY, 
LB/CU FT 

VOID RATIO AFTER 
CONSOLIDATION 

TIME FOR .sO PERCENT 
CONSOLIDATION, MIN 

WATER CONTENT 

~ 
~ VOID RATIO 

SATURATION 

NORMAL STRESS, 
T/SQ FT 

MAXIMUM SHEAR 
STRESS, TlSQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN. IN.lMIN 

ULTIMATE SHEAR 
STRESS, TlSQ FT 

So 

Yd 

e c 

e, 

s, 

u 

I "'max 

t, 

I Tull 

97.3 % 97.5 % 96.6 % % 

65.3 64.9. 64.2 

2 2 

% 

% % % % 

1.0 2.0 

0.41 0.77 1.05 

960 870. 720 

.00019 .00019 .00019 

TYPE OF SPECIMEN UNDISTURBED 3.00 
CLASSIFICATION PLASTIC CLAY(CH) ,gray 

LL 

REMARKS 

PI G. '2.71 
PROJECT LK .. PONT .. LA .. a& VIC.. -HURR .. PROT. (10) 

ORLEANS PARISH LAKE FRONT LEVEE~' WEST OF IHNC 
AREA G.D.M. # 2. SUPP. # 5(OUTFALL CANALS) 
BORING NO. 6..ouw . I SAMPLE NO. 1 n.."R 

:""" _ 27 .. J.! I DATE 11. nAt' , Q70 

rlJH DIRECT SHEAR TEST REPORT 
• Tl~' L'W\i'C! C!f'\TT 0 m'lil~m ~p,,: '." .', 

ENG FORM 2092 Ib ..,... GPO, ,.66 of-.,I-.n· "~- PLATE IX 3 
1 JUN 65 (EM I 110-2-1906) PREVIOUS EDITIONS ARE OBSOLETE .... (iRANSLUCENT) . -
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HORIZ. DEFORMATION, IN. 

SHEAR STRENGTH PARAMETERS 

",' - 32
0 

TAN",' = 0.632 

c' -

D CONTROllED ST~ESS 
[!] CONTROLLED STRAIN 

0 
TlSQ FT 

1 

1 2 3 
NORMAL STRESS, (1, T /SQ FT.,/ f 

{)SQ .=IZZ 
TEST NO. 1 2 3 

WATER CONTENT w. 7.0 % 26.8 % 26.3% 
:;t VOID RATIO e. 0.752 0.746 0.741 
~~------------~--~------+-----~~-----+------4 ! SATURATION 

DRY DENSITY, 
LB/CU FT 

VOID RATIO AFTER 
CONSOliDATION 

TIME FOR ,50 PERCENT 
CONSOliDATION, MIN 

WATER CONTENT 

:;t 
~ VOID RATIO. 

SATURATION 

NORMAL STRESS, 
. T/SQ FT 

MAxiMUM SHEAR 
STRESS, T /SQ FT 

ACTUAL TIME TO 
FAILURE, MIN 

RATE OF STRAIN, IN.lMIN 

UlTIMATE SHEAR 
STRESS, T ISQ FT 

s. 

Yd 

ec 

t50 

WI 

e, 

Sf 

(1 

1 Tmax 

t, 

J Tull 

95.5 % 95.UO 94.4% % 

.94.8 95.1 95.4 

26.0% 25.6 % 24'.6% % 

% % % % 

1.0 2.0 3.0 

0.6, 1.30 1.79 

1020 1380 1200 

.00019 .00019 1.00019 

TYPE OF SPECIMEN 
UNDISTURBED 3 __ 00 IN. SQUARE 0.1)60 IN. THICK 

CLASSIFICATION SILTY SAND(SM),gray-, contains small shellS 

II _ I Pl - PI - G· 2•66 

REMARKS ____________ i-P_R_OJ_E_CT..:::L:::K~ .• -=-P.=.:ONT:.:;· =-·.~LA=.:.,..lit.::&=----=-V=I-=-C_--=H::..URR=~.,---",PR-=-=OT-=-=-._.i. (7-,-0=-1L--)_----1 

ORLEANS PARISH'LAKE FRONT LEVEE. WEST OF IHNC 
AREA G.D.M. JI 2 .. SUEP ... ~.5.1. JIDTEALI CANALS) 
BORING NO, 6;..ouw SAMPLE NO. ll_B 

---------------------------~~~L----~-~~LL5~.2~------~DA-TE~1~~~De~c~.~1~L9~'7~O~ __ ~. 
B\\tj O§WiE~~T '~~T c;< J;\t',"-r~,. 

ENG FORM 2092 (EM 1110-2-1906) PREVIOUS EDITIONS ARE OBSOLE IA'STRANSLUCENT). 1 .IUN 65 El'!"'-r~ 
GPO: 1966 OF-ZI4-945 PLATE IX-3 
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c= 0./3 T/SF 

</>= 0 DEG -
TAN </>= 0 

l-
lL /.0 
0 
I/) 

"-
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I/) 

W 
II: 
l-
I/) - " . 
II: 
« 
W 
J: 
I/) 

-

CJ 
~.O ;'0 2.0 ~.O 

NORMAL STRESS, 0, T/SQ FT 

.6 St7r. tf= //3.8' 
SPECIMEN NO. 1 2 3 4 

WATER CONTENT, % Wo 36.1 43.6 43.6 40.8 
.J DRY DENSI:TY Yd. 85.8 78.8 78.5 80.0 I- ~ LSI CU FT 

IL 
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TIME TO 10,. - u 3) , MIN 1f 
MAX .35 12 9 26 

0 UL TI'MATE DEVIATOR (0, - a,) 0 5 '0 '5 20 STRESS T/SO FT "u L T 

AXIAL STRAIN, " ,. INITIALDIAME;:TER, IN. Do 1.40 1.39 1.39 1.39 
CONTROLLED- strain TEST INITIAL HEIGHT, IN. Ho 3.00 ' 3.00 3.00 3·00 
DESCRIPTION OF SPECIMENS LEAN CLAY(CL).gray;lenses and layers of sandy, silt;a few 
shells 

LL 40 PL 18 
REMARKS: ___ Rate 
creased. 

ENG FORM NO. 2089 
REV JUNE '970 

PI 22 Gs 2.68 
of strain in.:.. 

PREVIOUS EDITION IS OBSOLETE 

TYPE OF SPECIMEN UNDISTURBED TYPE OF TES1" Q. 
PROJECT LK. PON'l'.LA..&VIC. -ffiJRR. PROT-ORLEANS 
PARISH OUTFALL CANALS-ORLEANS ST. CANAL 
BORING NO. l-UOP I SAMPLE N'O. 2-C 
DEPTH/ELEV , 4.g/-2.1 
LABORATORY USAEWES I DATE 17 August. 1973 

PJR TRIAXIAL COMPRESSION TEST REPORT 

'TRANSLUCENT (EM 1110-2-1906) 



3 
c= O. 24- T/SF 

</>= 0 DEG 
-

TAN </> = 0 
~ 2 ... 
a 
III 
"-
~ 

.: 
iii 
III 
III 
a:: 
~ 
III 

a:: 1 c 
III 
J: 
III 

-

0 
0 1 2 3 4 5 6 

NORMAL STRESS. u, T/SQ FT 
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SPECIMEN NO. 1 2 3 /lvy-
WATER CONTENT, % Wo 56.1 53.6 52.6 [5-4. I 

.J DRY DENSITY IYd 67.5 69.1' 69.9 t- ~ LBI cU FT 0 ... 
a t-
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0 . III 
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MINOR PRINCIPAL u, 0.5 1.5 3.0 0 STRESS, T/SQ FT .' 
MAXIMUMOEVIATOR I (0" -0") 
STRESS. TlSQ FT '. 3 MAX 0.54 0.46 0.42 
TIME TO (0, - °31 "MIN t, 10 8 24 ." 

0 
MA. 

0 5 10 15 20 
UL TIMATE DEVIATOR 1 (U - a ), 
STRESS T/SQ FT ' 3 ~T 

AXIAL STRAIN, " % INITIAL DIAMETER, IN. Do 1.40 1.40 1.40 
CONTROLLED- strain TEST INITIAL HEIGHT, IN. H 

0 
3.00 3.00 3.00 

DESCRIP,TIONOF SPECIMENS PLASTIC CLAY(CH) ,gray; silt 1enses;approx. 1/1611 thick;a few 

shell fragments 
LL 71 }L 24 PI 47 I Gs 2.74 TYPE OF SPECIMEN UNDISTURBED TYPE OF TEST Q, 

REMARKS: ___ Rate of strain in- PROJECT LK. PONT. LA. & VIC. -HURR. PROT-ORLEANS 

creased. !PARISH OUTFALL CANALS-ORLEANS ST. CANAL 
BORING NO. 1-UOP 'I S~MPLE NO. 4-B 
DEPTH/ELEV l2.0/-9.2 
LABORATORY USAEWES 'j DATE 17 August 1973 
PJR TRIAXIAL COMPRESSION TEST REPORT 

ENG FORM NO. 
RE" JUNE 1970 2089 PREVIOUS EDITION IS OBSOLETE TRANSLUCENT (EM 1110-2-1906) 
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.6 ,stll ~::: 98". 8" 
SPECIMEN NO. 1 2 3 ;91/.9' 

WATER CONTENT, % Wo 73.3 73.1 73.6 73.3 
oJ ORY DENSITY Yd

o 56.8 57.4 56.7 I- :!: LB/CUFT' 
lL -
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I-

i99.8 en z SATURATION, % So 100+ 100+ 
"-

.4 I- VOID RATIO eo 2.02 1.99 2.03 
~ ., 
I WATER CONTENT, % We -
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0: 
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J: c 
en 1/1 
III 
0: III SATURATION, % Se 
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:; 
III 
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0 STRESS, T/SQ FT -MAX IMUM DEVI ATOR' ! C<7 - <7 I 

STRESS. T/sa FT 1 3 MAX 0.59 0.57 0.54 

TIME TO (0, - a 3 ) • MIN 1, 14 6 14 MAK 

0 UJ,.T1',;ATE DEVIATOR1cu -u) 
0 5 10 15 2IJ STRESS T ISO FT l' ~T 

AXIAL 5.TRAIN, 45. '0 INITIAL DIAMETER, IN. Do 1.40 1.40 1.40 

CONTROLLED- strain TEST INITIAL HEIGHT,IN. Ho 3.00 3.00 3.00 

DESCRIPTION OF SPECIMENS PLASTIC CLAY ( CH) ,gray 

LL 94 PL 27 PI 67 Gs 2.75 TYPE OF SPECIMEN UNDISTURBED I TYPE OF TEST, Q 

REMARKS: ,--- Rate of strain in- PROJECT LK. PONT. LA.&VIC-HURR. PR()T-ORLEANS 

creased. PARISH, OUTFALL CANALS-()RLEANS ST. CANAL 

BORING No.I-UOP I SAMPLE NO; 8-D 

" DEPTH/ELEV < 29.7/- 2 6.9 

LABORATORY USAEWES I DATE 18 August 1973 

PJR TR.IAXIAL COMPRESSION TEST REPORT 
; 

ENG FORM NO. 
REV JUNE 1970 2089 PREVIOUS EDITION IS OBSOL'ETE TRANSLUCENT (EM 1110-2-1906) 
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NORMAL STRESS. a. T/SQ FT 

1.2 sot tf= /04. / 
SPECIMEN NO. 1 2 3 Avq. 

WATER CONTENT~ % Wo 54.9 57.3 58.1 ..s-6.8 
..J DRY DENSITY iYd. 67.3 65.9 65.4 ~ < LBI CU FT 

II. i= a SATURATION. '1, So 98.2 lOOt 98.8 III z 
"- .8 ~ 

VOID RATIO 1.52 1.52 1.60 eo .. 
'" t> 

WATER CONTENT. '70 , , We 

,; ,II: 
< DRY D'ENSITY Yd . - - III .,; J: LB/CU FT, c 

III ... III 
III 
II: III SATURATIO"l. % S' 
~ II: e 

III 0 
II: .4 II. VOID RATIO ee III 
0 m FINAL BACK ~ 
<' PRESSURE. T/SQ FT 

Uo 

:> M.INOR PRINCIPAL III a. 0.5 1.5 3.0 0 STRESS. T/SQ FT . 
MAXIMUM DEVIATOR (CTI - CT.) 0.72 0.74 0.68 STRESS. TiSQ FT MAX 

TIME TO (0, - 03) • MIN tl 10 10 10 
MAX 

00' UL TIMATE DEVIATOR (a, - (7,) 
S 10 IS 20 STRESS 'T/SO FT ueT 

AXIAL STRAIN. '. % INITIAL DIAMETER. IN. Do 1.40 .,40 1.40 
CONTROLL.ED- strain TEST INITIAL HEIGHT. IN. Ho 3.00 3.00 3.00 

DESCRIPTION OF SPECIMENS PLASTIC CLAY(CH) ,gray;a few small ,sand lenses 

LL 73 \PL 25 PI 48 Gs 2.72 TYPE OF SPECIMEN UNDISTURBED, TYPE OF TEST Q 
REMARKS: --- Rate of strain in- PROJECT LK. PONT. LA. & VIC. -HURR. PROT • -OBLEAN~ 

creased. PARISH OUTFALL CANALS-OBLEANS ST. CANAL . ' 

BORING NO. ,l-UOP 'I SAMPLE NO. 9-C 
DEPTH/ELEV ,32.9/-30.1 
LABORATORY USAEWES 1 DATE 18 August 1973 
l:'J .Ii TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS ED'TIO", 'S OBSOLETE TRANSLUCENT (EM 1110-2-1906) 
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SPECIMEN NO_ 1 2 3 AVf/' 
WATER CONTENT. % Wo 62.3 62.4 68.3 64-. :3 

.J DRY DENSITY Yd. 62.6 62.2 I- ~ LBI CU FT 59.1 
IL 
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97.9 99.2 III z SATURATION. % S, 198.9 
"- .4 I- 1.74 1.88 VOID RATIO eo 1.72 
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" I WATER CONTENT. % We 

b 
0: 
« DRY DENSITY 

iii 
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II: IJJ SATURATION. % Se 
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Uo 

> MINOR PRINCIPAL 
IJJ 0, 0.5 1.5 3.0 c STRESS. T/SQ FT -

MAXIMUM DEVIATOR ICT, - CT,) 0.54 0.51 0.51 STRESS. TiSO FT .. AX 

TIME TO (01 - a 3 ) .MIN 1f 15 37 8 
0 

"AX 

0 S '0 IS 2IJ 
ULTIMATEDEVIATOR1(0 -0) 
STRESST/SOFT ' 'UCT 

AXIAL STRAIN ••• ,. INITIAL DIAMETER. IN_ Do 1.39 1.40 1.40 

CONTROLLED- strain TEST INITIAL HEIGHT. IN. Ho 3.00 3.00 3.00 

DESCRIPTION OF SPECIMENS PLASTIC CLAY( CH) ,gray; small shells 

LL 83 TpL 25 PI 58 Gs 2.73- TYPE OF SPECIMEN UNDISTURBED TYPE OF TEST Q. 

REMARKS: PROJECT LK PONT.LA.&VIC-HURR.PROT-ORLEANS 

" PARISH OUTFALL CANALS-ORLEANS ST. CANAL 
BORING NO. l-UQP SAMPLE NO. 13-D 
DEpTH/ELEV 49. 8/. 47. 0 
LABORATORY USAEWES I DATE 25 August 1973 

f'lJR TRIAXIAL COMPRESSION TEST REPORT 

ENG FORM NO. 
REV JUNE 1970 2089 PREVIOUS EDITION IS OBSOLETE TRANSLUCENT (EM 1110-2-1906) 
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0 III 
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< PRESSURE. T/SQ FT 
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MINO'R PRINCIPAL III o. o.r; 1.r; 3.0 0 STRESS, T/SQ FT . 
MAXIMUM DEVIATOR ICT, - CT.I 0.72 0074 0080 STRESS, T/SQ FT MAX 

TIME TO (Ol - 0 3 ) , MIN t, 9 11 23 MAX 

00 5 '0 '5 
ULTIMATE DEVIATOR 

2.0 STRESS T/SO FT 
la, - 0.) 

UCT 

AXIAL ~TRAIN, '. % INITIAL DIAMETER. IN. Do 1040 1.40 1.40 
CONTROLLED- Strain TEST INITIAL HEIGHT, IN. Ho 3.00 3000 3.00 
DESCRIPTION OF SPECIMENS PLASTIC CLAY( CH I, gray 

LL 72 PL 23 PI 49 I G. 2.72 TYPE OF SPECIMEN UNDISTURBED TYPE OF TEST Q! 

REMARKS: -- Rate of strain PROJECT LK PONT .. I.A .&VICA-HUHRaPROT .-ORLEANS 
increased PARISH OUTFALL CANAlS. ORLEANS ST. CANA1 

BORING NO. 1-DOP r SAMPLE NO. lr;A 
DEPTH/ELEV r;r;~L.I-r;206 
LABORATORY DSAEWFS' I DATE 28 August.1973 
JM3 TRIAXIAL COMPRESSION TEST REPORT 

ENG FORM NO. 
REV JUNE '970 2089 PREVIOUS EDITION IS OBSOL.ETE TRANSLUCENT (EM 1110-2-1906) 

7/ 
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SPECIMEN NO. 1 2 3 /}V9' 

WATER CONTENT, % Wo 39.5 'iB.o 'iB.5 .38.7 
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t- ~ LB/ CU FT 0 
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t- 2 

1.07 VOID RATIO eo loll 1.oB ., 
b 
I WATER CONTENT, % We 
.; It 

4: DRY DENSITY 
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MINOR PRINCIPAL o. 0.5 1.5 3.0 
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MAXIMUM DEVIATOR (CT, - CT3) 1.22 1.34 1.52 
STRESS, T/SQ FT MAX 

TIME TO (U, - a~l , MIN t f 70 16 20 
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MAX 

UL TIMATE DEVIATOR 
0 5 10 '5 20 T s6 FT 

(0, - 0,) 
STRESS ~T 

AXIAL ~TRAIN, " % INITIAL DIAMETER, IN. 0 0 1.40 1.40 1.40 

CONTROLLED~ strain TEST INITIAL HEIGHT. IN. Ho 3~00 3.00 3.00 

DESCRIPTION OF SPECIMENS LEAN CLAY(CL) ,gray;l/B" to 1/4" thick seams of silt 

LL 49 PL21 PI 2B Gs 2.74 TYPE OF SPECIMEN UNDISTURBED I TYPE OF TEST Q 
---- . LK. PONT .LA.&VIC;-HUBR. PROT-OBLEAN'S REMARKS: Rate of strain increased. PROJECT 

PARISH OUTFALL CANALS-ORLEANS ST. CANAL 

BORING NO. l-UOP I SAMPLE NO. 25-C 

DEPTH/ELEV 96.9/-94.1 

LABORATORY USAEWES I DATE 29 AUmlst 1913 

JMS TRIAXIAL COMPRESSION TEST REPORT 

ENG FORM NO. 
REv JUNE 1970 2089 PREVIOUS EDITION IS OBSOLETE TRANSLUCENT (EM 1110-2-1906) 
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MAXIMUM DEVIATOR I (0" - 0") 
STRESS. T/SO FT l' MAX 2009 3.65 5001 
TIME TO (0, - a 3l , MIN t, 62 61 61 "'AX 

o 0 5 (0 IS 20 1-:* (aI-:-.a3.) Qf h1q«~ ?ore f'ressVlze. /.18" 1.5'2 2~6-

AXIAL STRAIN, " '!. INITIAL DIAMETER, IN. Do 1.38 1.36 1039 
CONTROLLED- Strain TEST INITIAL HEIGHT, IN. Ho 3.00 3.00 3000 
DESCRIPTION OF SPECIMENS SILTY CLAY(CL). ",rav: numerous shells UP to 1'1: sand 1aye~ 

LL 36 IPL 16 PI 20 I Gs 2.66 TYPE OF SPECIMEN UNDISTURBED TYPE OF TEST R 

REMARKS: See attached plot for PROJECT LK. PONT. ,LA.&VIC. -HURR. PROT • ,ORLEANS 

effective values PARISH. OUTFALL CANALS-ORLEANS ST. CANAL 
Portion of sample allowed to drain BORING NO. l-UOP I SAMPLE NO. 'i.e 

before trimmine: DEPTH/ELEV 16.8/-14.0 
LABORATORY USAEWES I DATE 4 August,1973 

Sheet 1 of 2 TES TRIAXIAL COMPRESSION TEST REPORT 

ENG FORM NO. 
REV JUNE 15170 2089 PREVIOUS EDITION IS OBSOLETE TRANSLUCENT (EM 1110-2 ..... 1906) 
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SPECIMEN NO. 

WATER CONTENT. % Wo 
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AXIAL !!TRAIN. '. % INITIAL DIAMETER. IN. Do 

CONTROLLED- TEST INITIAL HEIGHT, IN. Ho 

DESCRIPTION OF SPECIMENS 

LL PL PI I G. TYPE OF SPECIMEN TYPE OF TEST 

REMARKS: PROJECTLK. PONT.,LA.& VIC.-HURR. PROT. ORLEAN 
PARISH OUTFALL CANALS-ORLEANS ST. CANAL. 
BORING NO. l-UOP SAMPLE NO. , ... C 

DEPTHIELEV 16.8/-14.0 
LABORATORY USAEWES DATE 4 Au~st.1973 

Sheet 2 of 2 TES TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDITION. IS OBSOLETE TRANSLUCENT (EM 1110-2-1906) 
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ULTIMATE DEVIATOR IIU - U ) 
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AXIAL ~TRAIN. '. % I-NITIAL DIAMETER. IN. Do 1 .. 39 1039 1.39 
CONTROLLED- S~train TEST INITIAL HEIGHT. IN. Ho 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS CLAYEY SAND): SILT(ML) ,gray 

LL 35 PL 27 PI 8 I Gs 2.67 TYPE OF SPEC IMEN UNDISTURBED TYPE OF TEST R 
REMARKS: See attached plot for PROJECT LK. PONT •• LA.& VIC-HURn. pam. -ORLEANS: 
effective values PARISH OHTF ALL CANALS-ORLEANS ST. CANAL 

BORING NO. 1-UOP I SAMPLE NO. 12-B 
DE PT HI .. ....., 44.oAl.2 
LABORATORY TTca"'l.Jl4'_~ T DATE h A'turuet .. 127'i 

Sheet 1 of 2 TES TRIAXIAL COMPRESSION TEST REPORT 

ENG FORM NO. 
REV JUNE 1970 208~ PREVIOUS EDITION IS OBSOLETE TRANSLUCENT (EM 1110-2-1906) 
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Uo 

Q) MINOR PRINCIPAL. o. 
0 STRESS, T/SQ FT 
;:! 

. 
'tI MAXIMUM DEVIATOR I '0", - 0"3) 

~ 
STRESS, T/SQ FT "AX 

TIME TO (U, - 03) , MIN tf 
MAX 

0 0 5 10 15 20 
UL. TIMATE DEVIATOR 1(0 - 0 I 
STRESS T/SO FT 1 3 LT 

AXIAL. STRAIN, " % INITIAL. DIAMETEI'i, IN. 00 

CONTROL.L.ED- TEST INITIAL. HEIGHT, IN. Ho 

O€SCRIPTION OF SPECIMENS 

L.L. PL. PI I Gs TYPE OF SPECIMEN TYPE OF TEST 

REMARKS: PROJECTLK.PONT. ,LA.&VIC .-HURR.PROT • ORLEANS 

PARISH.OUTFALL CANALS-ORLEANS ST. CANAL 

BORING NO. 1-UOP I SAMPL.E NO. 12-B 

DEPTH,oe __ 
4400/41.2 

L.ABORATORY USAEWES I DATE 4 August 1973 

Sheet 2 of 2 TES TRIAXIAL COMPRESSION TEST REPORT 

ENG FORM NO. 
REV JUNE 1970 2089 PRI!VIOUS EDITION IS OBSOLETE TRANSLUCENT (EM 1110-2-1906) 
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4 4 

t: 
t: 3 0 3 
0 

III ..... 
III ~ ..... 
~ ..-
~- '-~ 

r fi±f-~ 'X,-

en ... 2 2 
1'"-,-;----

C) III w Z a= 

! Ii; 

~ 
-+ +-

a= 
'X, ~ 1 III 1 'X, 

III 

0 0 
0 1 2 3 4 5 6 . 

NORMAL STRESS, 11, T ISQ FT I p"'_ _ 
1'1 

.5tJ. - 12.2.6 
I -10 
~ 

TEST NO. 1 2 3 h'vf· 
)c 

~ 
WATER CONTENT WO ~6.1 % 25·9 % 26.2% 2b.l% 

Z -20 
0 ~ 

VOID RATIO eo 0·733 0.733 0.740 
~ ~ ~ ---;-- SATURATION 50 95.1% 94.3% 94.5 % % 
0 

' -t-,-,-

II. -30 ' , w 
-,-~ -r DRY DENSITY, C 

-+ Yd 96.2 96.2 95.8 ..... ;-. LB/CU fT -< .-'~'H-4-
~ It- '--t.-c- VOID RATIO AfTER ~ -I- T 

CONSOLIDATION 
e c w 

-40 > 
0 0.1 0.2 0.3 0.4 O.S 

TIME FOR .sO PERCENT t.o CONSOLIDATION, MIN 

HORIZ. DEFORMATION, IN. WATER CONTENT WI 23.0% 23.4% 24.3 % % 
~ VOID RATIO el z 

SHEAR STRENGTH PARAMETERS 
it 

SATURATION 51 % % % % 
.pi = ~4· 

NORMAL STRESS. 
T/SQ FT 

11 1.0 2.0 3.0 
TAN .p' - O. " 74- MAXIMUM SHEAR 1 STRESS, T ISQ fT 

7 maz 0.67 1.39 2.15 
c' - 0 T/SQ fT ACTUAL TIME TO 

FAILURE. MIN tl ~1560 1680 1380 

. 0 CONTROLLED STRESS 
RATE OF STRAIN, IN.lMIN .00019 .00019 .00019 

~ CONTROUED STRAIN 
ULTIMATE SHEAR 1 T'ull 
STRESS, TlSQ fT 

TYPE OF SPECIMEN UNDISWRBED 3.00 IN. SQUARE 0.620 IN. THICK 

CLASSIFICATION SILTY SAND(SM),gray;shel1s approx • 1/16" diam 

II . I Pl PI G. 2.67 - - -
PROJECT LK.PONT.LA.&VIC-HURR. PROT-OBLEANS 

REMARKS 

PARISH OUTFALL CANALS-ORLEANS ST. CANAL 

AREA 

BORING NO. 1-UOP SAMPLE NO_ 10-C 
DEPTH 36.4/-33.6 DATE 4 Sept. 1973 EL 

~CH DIREct SHEAR TEST REPORT 

ENG FORM 2092 PREVIOUS EDITIONS ARE PBSOLE~ (TRANSLUCENT) 
GPO: 1961 Of'-214-945 PLATE IX-3 (EAf 1110-2-1906) 

1 JUN 65 



4 
4 

t: 
t: 3 ." 
" 

II) 
...... 

II) .... 
...... -1 .... ,.' 
~' , ~ 'Z' 
iii 

--
~ . f-':t=t- t; 2 II) 2 w Z Go: 

! Ii; 
Go: i f-t:-

.<C Go: w 

~ 'Z 
." 1 II) 

9 0 
0 2 4. b 

NORMAL STRESS, a, TISQ fT t 4: -

'" 
..51'1 . t'= 12 . oS 

I -20 
~ TEST NO. 1 2 3 Av.J. 
).; 

24.S % ~5.1 ~ 
WATER CONTENT w. 25.1 % % 26"":0% 

Z -40 
0 ~ 

VOID RATIO e. 0.703 0.713 0.711 ;::: 
<C E 
~ ~ SATURATION S. 95.2 % 95.0 % ~5.3 % % 
2 -60 w 
0 -+ , -;-- I-' DRY DENSITY, Yd 99·0 9S.4 9S.5 ..... LB/CU FT 
<C .f-l H+ u 
~ t VOID uno AfTER eo w 

-SO 
CONSOLIDATION 

> 
0 0.1 0.2 0.3 0.4 0.5 

nME FOR .50 PERCENT loo 23.6 CONSOLIDATION, MIN 23.3 21.9 

HORIZ. DEFORMATION, IN. WATER CONTENT Wr % % % % 
.... 
0( 

VOID RATIO er z 
SHEAR STRENGTH PARAMETERS 

it: 

SATURATION Sr % % % % 

",' = ..3Z0 
NORMAL STRESS, 
T/SQ FT 

a 2.0 4.0 6.0 
TAN ",' - 0.6 ZS-

MAXIMUM SHEAR I STRESS, T ISQ FT Tmax 1.40 2.49 3.74 
c' 0 T/SQ FT ACTUAL TIME TO 

FAILURE, MIN 
.. tr 660 lS00 1500 

o CONTROLLED STRESS 
RATE OF STRAIN, IN.lMIN .0001S .0001S .0001S 

[!] CONTROLLED STRAIN 
ULnMATE SHEAR I Tull 
STRESS, T ISQ FT 

TYPE OF SPECIMEN UNDISTURBED 3.01 IN. SQUARE 0.620 IN. THICK 

CLASSIFICATION SILTY SAND (SM) ,ta.niJ.;i:sh gray 

II - I Pl - PI - G. 2.70 

PROJECT LK.PONT.LA.&VIC-HURR. PROT-ORLEANS 
REMARK$ 

PARISH OUTFALL CANALS-ORIEANS ST. CANAL 

AREA 

BORING NO. l-UOP SAMPLE NO. 17-C 
, DEPTH 64.6/-61.S DATE 5_ Sept. 1973 I EL 

RCH DIREct SHEAR TEST REPORT 

ENG FORM L~£TRANSLUCENT GPO: t8'.0' 214-945 PLATE IX-3 Eftf 1110-2-1906 PREVIOUS EDmONS ARE 085 1 JUN AS 2092 ( ) o ) 



c= 0.08 T/SF 
- c, 0.3/ TIS .. 

</>= 00 
D •• 

-- - </>= 0° DO. 

- --
TAN ¢ = 0 --

TAN tP- 0 
~ 

~ - ~ . 
~ - -

~ - -
:i 

~ 
e 
~ 

~ 
~ -.. - -- - - ~ - .. -- -E 

; -- -- ~ -- - -
~ - -

E 
to C .. 

1 - -- :-.t- -

c ., 
l 

- --
-

-- .. ---- 0.5 

- - - - ~tIT -- r-tWUrrITmt 11- --- --
- --

-

0.0 - -

(),r I,.p Z'.f!) ,:0 4.0 
NORNAL STRESS. o. T/SQ FT 

if'SQt: =- 107 

0.5 1.0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. a. T/SQ FT 

1.2 1'S(jt:~ 102. 
- . 

SPECIMEN NO. 1 2 3 IhlS· 

0.25 .. _- WATER CONTENT. ~ w • 49.20 48.19 56.31 5"1-Z. 
~ .. - -- -- " 

DRy DENSITY d 71.08 72.90 66.20 . ~ LB'CUFT . 
II -

~ 

96.84 99.12 
~0.20 

! SATURATION, "to 5. 98.31 
VOID RATIO •• 1.374 1.314 1.549 

b , - - WATER CONTENT. "1" We 

:0.15 ~ ~'ENSITY ---.. Yd 

.. ~ F-!I~.!..!...-------- ~~ ,"---- --
k .. SATlJRATIQN, ~ 

~-~ · ----------- --
~0.10 ° • VOID RATIO ., 

" • FINAL SACK . PRESSURE, T ISO F T u. 
;; .. "INOR PRINCIPAL 0, 0.6 00.05 - STRESS. T/SQ FT 1.9 3.9 

MAXIMUM DEVIATOR T 10'" - (7.1 0.115 0.214 0.122 
-- STRESS, T/SO FT I J ilia. 

:;;;l 
TIME TO 10 I - .. ) ~ • MIN I, 23.76 15.84 15.91 0.0 " .. 

• I. 
" 

", ~;;~MAT~ '~6V~~TOR 1(0, - 0,' 
AXIAL STRAIN, .. , INITIAL DIAMETER, 'N. o. 1.4 1.4 1.4 

SPECIMEN NO. 1 2 3 A'-Q. 

1.0 WATER CONTENT. '" w. 60.72 60.78 59.56 60.4-

~ " 
DRY DENSITY 'd. 63.37 63.47 64.23 

~ 
c LSI ClJ FT 

II 
~ ~-

! SATURATION. " 50 98.83 99.18 99.07 
;:0.8 VOID RATIO eo 1.Mq 1.655 1.623 \. 
b , WATER CONTENT. " w, 

~0.6 
k 
c DRY DENSITV Yd OJ 

~ 
LB.'Cu FT 

~ OJ SATURATION, 1. 

~ ~ • f-------- ---._--.------ .-
0 

~0.4 
- -- "- VOID RATIO ·e " e " FINAL BACK 

C PRESSURE, T 15Q FT u. 
;; 
" 

MINOR PRINCIPAL 0, 0.9 2.6 5.1 00.2 STRESS. T,'5O FT 

=;:~~,M TD/~':~OR I (0'1 - O',' ... u 0~641'0.597 0.597 
TIME TO 101 - "1' • MIN I, 6.36 14.22 .14.~ 

0.0 t- ... 
0 • 10 IS 20 ~~:~T~,~~V~~TOR IIG I _",' 

L 

AXIAL STRAIN ••• " INITIAL DIA~ETI!R. IN. D. 1.4 1.4 1.4 
CONTROLLED- STRAIM TEST INITIAL HEIGHT, IN. H. 3.0 3.0 3.0 
DESCRIPTION OF SPEC~MENS ~ (Gr) CH2: few 1ns ML; spes dw; slurr)' 

CONTROL.LED- STRAIM TEST INITIAL HEIGHT. IN. H. 3.0 3.0 3.0 
DESCRIPTION OF SPECIMENS So (Gr) CH3: In. it thin lye SM; org strlts. 

-

LL 51 IpL 18 Ipl 33 10 .2.70)4 TYPE OF SPEC IMEN 5" Undis. I TYPE OF TO .. IiQ" 
REMARKS: PR.OJECT Lk. Pont. La. & Vic.-or1eans Parish 

LL 70 /PL 22 Ipl 48 / •• 2.6998 TYPE OF SPEC'MEN 5" Undia. I TyPE O~ TEST IIQ" 
R,EMARK5: PROJECT Lk. font. La. & Vic.-or1eans Parish 

Laketront Levees",,_ west ot IHNC 
BORING NO. 5-t1LO I SAMPL.E NO. 7-C 
OEPTH/t!:LEV 25.37-12.9 

~~ LA_ORATORY MOD , DATI! 8 June 73 
\'\y 1::ZtN.A J TRIAXIAL COIIPRESSION TEST REPORT 

ENG ,.0IItN NO. ,,1[" JUNE .170 2081 TRANSLUCENT 

Lakefront Levees - West ot IHNC 
BORING NO. HlLO fSAMPL.1! NO. lo-B 
DEPTH/ELI!V 36.4 / -24.0 

~ LABORATORY MOD TOATII: 8 June 73 
.'\t'K Ic::r.1IW TRIAXIAL COMPRESSION TEST REPORT 

ENG II'OR" NO. 
..... 

REV' JUNE 1170 2089 TRANSLUCENT 
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g 
:Ii 
"' ~ :; 
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~ 
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1.0 

0.0 

1.0 

;-0.6 
~ 

~ 

~0.4 . 
'> 
1: 0•2 

0.0 

I--------IJ-. c ~ 0.34 T/S,. 

-P" 00 OEO 

TAN t/J = 0 

.J 
l·· 

·T 

I 
f 

:11 

-ff~r . 
't· 
·t 

1.0 2.0 4.0 . 6.0 9.0 

. ·~t .. . 

i 
1- . . -~-

I 

±-- ) 1 
-{. 

tI 

~ 

~ 

'0 '" 

NORMAL STRESS. Q. T/SQ FT 

WATF." CON'I f:N T. . 
:. ONY DENSITY 

~ 
La CU FT 

SATURATION. '1. 

"._ -I. . ....... -

--.. • o .. 
~ 
m 

VOID RATIO e 
~r.-.----~-I----.. +--.-1f--.- r---
pA:!.s!!.lJnE.. T. SQ FT do 

MINO~ PRINCIPAL 

STRESS. T/SO FT 
., 1.0 .1.0 6.0 

0.768 0.634 0.623 
4.67 7.90 6.96 

~--------------.-X-'-A-L-.-T-R-A'-N-.-.-.• -.--------_i-'N-'T-'-A-L_0_'A_M_._T_E_R_'_'N ____ ~0~.~-1~.~41_~1~.~4_1~1~.4~+_---_i 
STRAIN TEST 'NmAL HE'GHT. 'N. HO 3.0 3.0 3.0 CONTROLLED-

DI!SC;'UPTION 0,. SPECIMi!.HS 

LL 94 
REMARKS: 

M (Gr) CH4: 'fIN thin !l!!.....:.:HL=.L· ...:::1I=::!lkIIl=-.=dw=.;.:o.....:=o.:.Jrg"'--.::lI:,::tr=-:k::!II'-!.._--i 

68 I G. 2.7001 TYPE OF SPEC'ME"" 5" Und1e. I TyPE 0'- ~EST "Q" 
PROJECT Lk.Pont. La. &: Vic.-Qrleanll Parillh 

Lakefront Leveell - West of IHNC 
BORING NO. 5-tJLO I SAMPLE NO. ll-D 
DEPTH/IELEV 

-.-------~-'" ~-OfillA10 .. Y 

42.1 / -29.7 
MOD 11 June 73 

TRIAXIAL COMPRESSION TEST REPORT 

P".VIOUS I.OITIOH ISOBJOL&T& TRANSLUCENT 

.. 
c ~ 0.57 T/SF 

-P~ 00 OEO 

TAN,p = 0 . -
~ - . -.. 
~ -
~ -
.' 
::i _L .. · - . - - . 

" ( 
~ - ... --
• .. .. - -· "' - _. -~ 

tt· 1.0 
.. 

t:±+ -
.. 

n-Il -
0.0 -

1.0 2.0 4.0 6.0 
'NORMAL STRE~. D. T/SQ FT 

8.0 10.0 

1.2 - ... r.s"f. ~ /D4 

SPECIM£N .... O. 1 2 3 ,l/v, . 
, . 

.AT!.R {/JNT ~NT. 'l ., 5A.39 55.79 53.38 .56'- 9 1.0 - .. 

'O"R'YDENS I T Y J 63.84 65.84 67.05 ~ < LS.' CU FT 
d; 

;:: 
96.51 96.98 95.64 g ~ SATURATION. " . S. 

" 0.8 VOID RATIO eo 1.624 1.544 1.498 , 
.ATEA CONTENr.'" , ., .- • _ ... _. .- .. - .-.- .. --. 

0.6 · DAy OENSH Y rd, ~ 

:;i ~ 
LS:CU FT 

'" "' S"TURATIO ... , t " ~ ~ 
0 . 0.4 · VOIO RATIO ., 

0 ~ 
~CK m 

< - PRESSURE. T :50 FT ". ;; 
'" 

MINOR PRINCIPAL 
" 1.4 4.1 8.1 0 0.2 STRESS. T.'SO F'T 

MAXIMUM DEVIATOR .11C'" - (T I 1.059 1.181 1.207 

t.~ 
STR'ES.5, T 59 F'T 1 J ••• 

T'MII!: TO IU. - ",' , MIN I, 4.3:3 12.09 10.57 -.. 0.0 ~~~~~~.T~ .~~v~~rOR 1101 _ 0.1 0 , '0 " '" 
AXIAL STRAIN, t. '\ I"'ITI"L OIA"'ETI[R. I .... o. 1.4 1.4 1.4 

CQNTAOt..LED- STRAIN TEST I ... ITIAL HEIGHT. I .... ". 3.0 3.0 3.0 
DESCRI,":TlOH Ofr SPECIMENS M (gJlGr) CH3r lnll&: arll gp'; III &: lilt'. 

LL 75 IpL 21 Ip, 54 1°'2.6845 TYPE OF SPEC IMEN 5" Undill. I TYPE O~ TOT "Q" 
REMARI(~ PROJECT Lk. Pont. La. ,. Vic.-orleans Pariah 

Lakefront Levees - wellt ot' IHNC 
BORING NO, 5-tJLO I SAMPLE NO. 16-0 
DePTH/ELEV 61.3 / -48.9 

\~ LA.OlltAlOIlt., MOD IOAT. lLJune 73 
VII f';WttJ. TRIAXIAL COIiPRESSION TEST REPORT 

TRANSLUCENT 



. - 0.60 ' .. 
1----------- - -

,: . 0,59 fI,,. 
-- ----- ------

",0 0" 0<. ",0 0° OEO 

TAN ~- 0 -- TAN t/J- 0 
-

~ 
~ 

~ --
L 

~ - -~ 
~ --
~ 

~ ~ - - -
:i 
" ~ - -- --
~ - --- - - -

:i 
~ 
~ 

:; 
~ - -< .. 
~ -- - --

~ 
< .. 
; 

- ---
1.0 - - 1.0 

-

0.0 0.0 
F'I. 

1.0 2.0 ~.O 6.0 8.0 10.0 
NORMAL STRESS. a. T/SQ FT 

1.0 2.0 4.0 6.0 8.0 10.0 
NORMAL STRESS. a. T/SO'FT 

1.50 ;!.501. = 108 
SPEC'MEN NO. 1 2 3 Avtr. - -

1.25 
WATER CONT!'NT. '\ w. ~7.00 50.3:? -49.51. ~.9. 0 

~ toR'YDE.'NSI T Y 
4. 73.72 70.87 7l.~ ~ C ~UFT . 

~ II ! SATURATION, " s. 98.72 98.6~ 98.58 
~1.00 

VOID RATIO e • 1.285 1.377 1.357 .. , -- - - WATER CONTE .. T. '1 ", 
:0.75 

~ -< DRY DENSITV .. 
LB 'CU FT 

YI, 

= :1~1 
;}; 

~ .. SATURATION, ... " • c----- +-
iO.50 

0 

~ VOlt! ".'10 
~~-

~ - - ! G FiNAL -liAcj(-----·-- ---- --- -- --
< P'RESSURE, T/50 FT ". :; 

~0.25 
MINOR PRINCIPAL a, 

1.~ - STRESS. T/50 FT ~.1 8.1 
~;:~~~.''' T~/~~I;~OR I I(T, - us' "#0. 1.133 1.~9 1.221 

1.50 75111: '" II I 

SPJ!CIMI.N NO. 1 2 3 AvtJ· 
- -- WATI" CONTI'NT. 'l w. 44.64 43.92 ~3.9'l "",2- 1-..( 

1.25 - - -- 'OR""Voi;"-'ITY-----
~ I. 75.7~ 76.138 76.91 i"Q 

~ < LSI CU 1'T 
~ ~ 

99.~ III ! SATURATION, " s. 98.~9 99.60 
~1.00 ~o e. 1.223 1.190 1.189 .-, WATER CONTENT. " W, .. ~ DRY DENSITY Y4, :::0.75 ~ 

li LS:CU 1'T 

" .. !sATURATION, '\ " ~ 

t; -- c 
0 

~ 0~50 
. VOID '''''rIO ., .. 

~-iiACK'-- ... -- '.- .. - •...... - -. 
~ -- u. . PRESSURe:. T/50'-T :; 

MINOR PAINCIPAL 

1.,.. 1t.o1 .. .J 8.1 00.25 STRESS, T ISO 1'T 

:::~~~~ T~.~':~OR I 10,. aJI .... 1.19~ 1.316 1.05~ 
--

t 
TIME TO lUI -I',l~ •• • MIN II 2.5~ 13.39 1~.10 0.0 , ,. 

'" ~~;~~:T~_~~V~~TOR "a, -0,1 

TIME TO 10, - nJl • ,Iill'" II 2.89 7.11 6.29 
0.0 - - t 

.,. 
• I II .. U~;~~:T~ .~~V:~TOR 1'0, -0,' . 

AXIAL IT .. ,AIN ••• "- INITIAL DIAMETER, IN. O. 1.~ 1.~ 1.4 A)(IAL ~T"AIN ••• " INITIAL DIAMI!TER. IN. 0. 1.~ 1.~ 1.~ 
COHTROLL.ED- STRAIN TEST INitiAL HEIGHT. I,... H. 3.0 ~.O 3.0 CONTROLL~o- STRAIN TI!ST INITIAL HEIGHT, IN. H. 3.0 ).0 3.0 
OEIC"lftTION 011' IPEC'MENS St (gDj~) CH~: lna SP; alt DESCfIIllPTION 0'" SPECIMENS St (Gr) CH31 lna& 1ya MI.; spka d;w" org atrka. 

LL 76 lPL 20 Ipl 56 1·'2.6999 TYPE OF SPECIMEN 5" Und.1e. f TYPE OF TEST "Q" LL 65 rL 19 ~, ~ 10 .2.6977 TYPE 0,. SPECIMEN 5" Undi a. J TYPE 0,. TEST HQ" 
RE ..... RKS: PROJECT Lk.Pont. La. Ie Vic .-or1eans Par1eh REMARKS: PROJECT Lk. l'o!lt. La. & Vic.-orleans Pariah 

Lakef'ront Leveea - West ot DlNC Laketront Leveea - West ot IHNC 
em.'NG NO. 5-Uto ISA .. PLE NO. 17-8 BORING NO. 5-ULO I S ..... PLE N~. 25-C 
DI!PTH/ELI!V 64.3 I -51.9 DEPTH/E'LEV 97.1 1-~.7 

tU.6 LABORATORY NOD I DATI! 12 June 73 ~o LABORATO!IIY NOD I g"'Te: l' June 73 
~tV TRIAXIAL COMPRESSION TEST REPORT 

.-
I<V'.«I. TRIAXIAL COIIP_RESSIOM TEST REPORT 

I!NG "0"111 NO. 
II1II.", JUNE '.'70 2019 PREVIOUS EOITION IS O.IOLET!: TRANSLUCENT TRANSLUCENT 



(3.0) ,0 r-"'- ,- . '~ ..... ·.,..."1·- , ... · ............ ·,..,.-r- . 

.. 20 
~ .. 
iii .. 
"' Ii 

~ 10 
; (1.0) 

0 0 

c· 0, /0 TIl' 

~. / ff' 'EG 
TAN ~ = 0.325 

. J..I-t--H-t-j".l I 

-

--

.. 

10 20 

-

. 
. .-

- . 

30 40 50 60 
(1.0) (2 0) NORMAL STAII!:SS. a, T/SQ FT 

. (3.0) (4.0) (S.Olr: (G.O) 
5~1:" Izr 30 

SPECIMEN NO. 1 2 3 ,t1v 9· 

. - . .... TER CONTENT. 'I. w. 2'i.2 24.9 n.7 2.4.9 
~;T-V 

" 4. 91it.t! 99.2 99.4 .. ! L8' cu FT .. 
~ 

e 
97.5 97.2 96.t! ~ SATURATION, 'I. S. .. 20 VOID RATIO to 0,693 O.M7 o.M~ .. . . -, - .... ATER· CONTENT. 'I. w, 26.0 25.4 25.4 • .; C DAY DENSITY Y4, 9Q.6 100.7 101. w 

LS/CU frT 5 ~ 

"' OJ SATURATION, 'I. 'c 100+ 100+ 100+ 
Ii · 0 

0.679 0.661 0.651 II · VOID RATIO " 10 .. · 'l"'INAL BACK .. "0 4.32 4.32 4.32 c PRESIU"i!. T ISO ,.T 

> MINOA PRINCIPAL .. - .', 1.0 2.0 3.0 D - . - - . STRESS. T/SQ ,.T 

NAlIClMUM Oi!VIATOlII _.L~(1 -n I 
')?~JY '?4.~7 7.1.') • .!.~ ... ,~,..!._.~. ~T_.. ~~ 

. 
'.:ok. 

TIM!! '0 ''', - "It • MIN If 95 3~ 36 
0 • .. OJ -dj) M MAX: 150 IE 1.0 2.0 3.0 PHLSSUE 

A)(IAL STRAIN. ,. " INITIAL DIAMETER. IN. 100 1.40 1.41 1.41 
CONTROLLED- Strai. TEST INITIAL HEIGHT, IN. H. 3.00 3.00 3.00 

.-. -'.- -.- -.-.. -_ .. -.----.--------~ 
T ... Pe: OF SPEC'M!!N UNIJ T TYPE OF' TE.ST It 

PROJECT IK.PONT. ,lA.& VIC-ORLFANS PARISH IK. 

ettect1~e .-lues mONT LEVElS \nST OF nw.IC.GDM 12.STTPP. IIf, 

Portion of s8lllDle allowed to BORING NO. 5-UW I SAMPLE. NO. 21-B 

drain before tr1mm1n~ i--"'LEV 
LABORATORY USAr.wJrS 

Slicer / oF Z iPJIt TRIAXIAL COIIPRESSION TEST REPORT 

~1111."'IOUI .onlON IS O.IOI.IITI: TRANSLUCENT· (EM 1110-2-1906) 

-
)0 ,JI!1l!1ed on Max, ... "J 

c • T/SP 

~. D.a 
TA~.= 

e 
L 20 
~ .. 
~ 

.. 

:: 
w • :;; .. 

"' c 10 w 
~ 

.. -
. .. - - . 

. -

0 0 10 20 )0 40 SO 60 
Effective Normal Stress ,d, TSF 

SPECIWEN NO. .J 
WATER CONTE.NT. " W • 

"'" +2 
" 

DRY DENSITY /r4. "'" en c LBI CU F'T 
~ ;: ... ! SATURATION, '\ S. 4> 
M 0 VOID RATIO t. 6l . 

OJ WATER CONTE.NT," ., 
4> c 

J:: -2 
C DRY DENSITY Y4, .. 
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'" -:z: 
en 

/'" ----..... -
~ ~ V '\ f \~ :-LJ '-' I I I I I I I I I I ~~II I I I I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORnRL STRESS. T/SQ FT 

1.5 
osol.-: //7 

SPEClnEN NO. Al Y2 X3 ~4 

r- -I WRTER CONTENT. 7- 31.8 32.9 30.1 35.4 
,~ CE: .... 

/ 
.... DRY DENS ITY. PCF 87.1 86.8 89.1 84.5 

I&. I- .... .... 
SRTURRTION. 1- 93.2 94.4 91.2 96.2 CI r- / 

z 
en I- ~~ 

.... 
"" 1.0 VOID RATIO 0.921 0.941 0.891 0.994 .... f' 

~~ . r- ~ ? l1li: WRTER CONTENT. 7- -en CE: 
en I- '" DRY DENS ITY. PCF '" :z: 
l1li: 

~~~ ~ -- en .... SRTURATION. 1-en '" l1li: 
III: I- 'I 10 VOID RATIO 
10 0.5 I&. .... 

~ '" BRCK PRESS •• TSF CE: CD .... 
> nIN PRIN. STRESS. TSF 0.5 1.5 3.0 0.5 
'" c nAX. DEV. STRESS. TSF 0.89 1.02 1.26 0.76 

TInE TO FRILURE. nIN. 40 40 90 35 
.... I I I I I I I I RRTE OF STRRIN INCR.7-0 5 10 15 20 

AXIAL STRRIN. 1- INITIRL DIRnETE.R. IN. 1.40 1.40 1.41 1.40 
CONTROLLED-STRRIN TEST INITIRL HEIGHT. IN. 3.00 3.00 3.00 3.00 
DESCRIPTION OF SPECInENS, PLASTIC CLRY (CH). DRRK BROWN: SILT POCKETS 

LL 58 PL 21 IpI 37 los 2.70 (ESTInRTEDl IUNDISTURBED SPECInEN I Q TEST 
RE"RRKS: PROJECT LK. PONT. LR. ~ VIC. HURR. PROT. 

ORLEANS PRRISH OUTFALL CANALS 
BORING NO. 1-0UG SR"PLE NO. 2-C 
DEPTH/ELEV 5.4/+3.6 TECH. PJR 
LABORATORY USAE WES DATE 14 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 

qD 



C =O'!-f5T/SF 
1 2 3 4 

.=00 DEG QQQ .... 
IL TAN. = 0 
CI 
(I) 

'" r .... i-. I-
(I) I-
(I) 
1&.1 -et: .... 
(I) -
et: /,() 
a: 

RE~ -is 0 L TC _01 1&.1 ST GT TO OW P 2:: 
(I) -

-
-I I V' 1\1 I I I III I I I I I I I -II '\ I I I I I I I I I I I I I I 

0 /'() 2,/) ~CJ 

NORHAL STRESS. T/SQ FT 

... " .. QSQ!.=/// A~9' 0.3 

~r 
--..., , SPECIt1EN NO. A1 Y2 X3 4 

..J WATER CONTENT. 1- 42.4 42.5 42.0 42,3 
a: .... 

~'f 
~ - DRY DENSITY. PCF 77.2 76.9 77.4 

IL .... -CI z SATURA TI ON. 1- 96.7 96.3 96.2 
(I) -'" 0.2 VOID RATIO 1.184 1.192 1.179 .... 

I . et: WATER CONTENT. 1-
(I) a: 
(I) 1&.1 DRY DENS ITY. PtF 1&.1 2:: 
et: 

J 
(I) .... SATURATION. 1-(I) 1&.1 
et: YOlO RATIO et: 0 

0 0.1 IL .... 1&.1 BACK PRESS •• TSF a: CD -> t1IN PRIN. STRESS. TSF 0.5 1.5 _3.0 
1&.1 
a t1AX. OEV. STRESS. TSF r 0.26 0.30 0.30 

TIt1E TO FAILURE. "IN. 20 6 6 
~ I.LI. ..L1. 1 I LLLI , I RATE OF STRAIN INCR.1-0 5 10 15 20 

AXIAL STRAIN. 1- INITIAL DIAt1ETER. IN. 1.40 1.40 1.40 
CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECI"ENS: CLAY (Cl). GRAY: SILT LENSES 

II 47 PL 15 / PI 32 / GS 2.70 (ESTIt1ATED) /UNDISTURBED SPECIt1EN / Q TEST 
RE"ARKS: PROJECT LK. PONT. LA. ~ VIC. HURR. PR~T. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 1-0UG SAttPLE NO. 4-B 
DEPTH/ELEV 12.11-3.1 TECH. KOC 
LABORATORY USAE WES DATE 14 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 

qJ 



3.0 
C =a20 TISF 

1 2 3 4 
cp = Ot:l DEG 000 l-

lL TAN cP = 0 
C3 
I/) 2.0 .... 
l-. 
I/) 
I/) 
UJ 
a:: 
l-
I/) 

a:: 1.0 
a: 
UJ '-
:I: 
I/) 

I. ~ V ~ , /. .\ 
0 1.0 2.0 3.0 4.0 5.0 6.0 

NORMAL STRESS. T/SQ FT 
~$a-l. /16 At/!]. 

0.6 
SPECIMEN NO. &.1 Y2 X3 4 

r -J WATER CONTENT. I. 32.1 39.2 34.7 353 a: 
I- - DRY DENSITY. PCF 88.5 81.2 86.3 
IL f- I-

r - SATURATION. I. 95.9 98.3 98.3 C3 r z 
(I) r -.... 0.4 VOID RATIO 0.904 1.077 0.953 I-

~!I . a:: WATER CONTENT. I. 
(I) a: 
(I) UJ DRY DENSITY. PCF UJ :I:. 
a:: 

~~ 
(I) 

I- SATURATION. I. (I) UJ 
a:: VOID RATIO a:: 0 

0 0.2 IL 
I- UJ BACK PRESS .• TSF a: CD -> MIN PRIN. STRESS. TSF 0.5 1.5 3.0 
UJ 
0 MAX. DEV. STRESS. TSF 0.40 0.40 0.41 

TIME TO FAILURE. MIN. 10 10 6 
:, LLL I I '-L I I L1 ., I 1L RATE OF STRRIN INCR.1. 

0 5 10 15 20 
AXIAL STRAIN. I. INITIRL DIAt1ETER. IN .• 1.39 1.39 1.39 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CH). GRAY: SILT rOCKETS 

LL PL l PI I GS 2.70 (EST! MATED) I UND I STURBED SPECIMEN I Q TEST 
REMARKS: PROJECT LK. PONT. LA. ~ VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 1-0UG SAMPLE NO. 4-D 
DEPTH/ELEV 14.11-5.1 TECH. KOC 
LABORATORY USAE WES DATE 14 SEP 84 

TRIAXIAL COMPRESS·! ON TEST REPORT 



3.0 
C = O,;?Z6~ T ISF 

1 2 3 4 
cp = 0° DEG 000 ~ 

u.. TAN cP =() 
ClI 
(JJ 2.0 
....... 
~ . 
(JJ 
(JJ 
UJ -
et: 
~ 
(JJ 

et: 1.0 
a: 
UJ 
J: 
(JJ 

~ "-
r.1~ II 

1\ II ~I 'J I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

0 . 1.0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. Tlsa FT 

(f .so -I. = / /"3 /tVq, 1.5 
SPECIMEN NO. ..1..1 Y2 X3 4' 
...J WATER CONTENT. i. 38.6 33.1 52.4 4/,4 a: 

~ - DRY DENSITY. PCF 81.3 87.2 70.4 u.. ~ - SATURATION. i. 97.0 95.9 ClI z 100+ 
(JJ -....... 1.0 VOID RATIO 1.074 0.932 1.394 ~ . et: 
(JJ a: 

WATER CONTENT. 'l. -
(JJ f- UJ DRY DENSITY. PCF UJ J: 
et: X- ~ 

(JJ 
~ 

V SATURATION. 'l. (JJ UJ 
et: VOID RATIO et: 0 

0 0.5 u.. 
~ 

~,k 
... UJ BACK PRESS .• TSF a: 

~ - ([I -> MIN PRIN. STRESS. TSF 0.5 1.5 3.0 
UJ 
0 

~ 
MAX. DEV. STR~SS. TSF 0.45 0.71 0.31 
TIME TO FAILURE. MIN. 30 24 35 

'I I I I I I I I I I RATE OF STRAIN INCR.i. a 5 10 15 20 
AXIAL STRAIN. i. INITIAL DIAMETER. IN. 1.39 1.40 1.39 

CONTROLLED~STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: CLAY (CL). GRAY: SILT POCKETS 

LL 45 PL 16 I PI 29 I GS 2.70 (ESTIMATED) IUNDISTURBED SPECIMEN I Q TEST 
REMARKS: PROJECT LK. PONT. LA. ~ VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 1-0UG SAMPLE NO. 9-B 
DEPTH/ELEV 32.21-23.2 TECH. PJR 
LABORATORY USAE WES DATE 17 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 



3.0 
C =QI'S T/SF 

1 2 3 4 
• =0" DEG 000 .... 

~ TAN. = 0 
CJ 
11> 2.0 
" .... 

0 
I-11> 

11> 
1&.1 I-
III: .... I-11> 

III: 1.0 
a: 
1&.1 l-x: I-11> l-

I-
I-

", , , 1", ;'\ , , 1(', )., , , ). , , I I I I t I J 

0 1.0 2.0 3.0 4.0 S.O 6.0 
NOR"AL STRESS. T/SQ FT 

dsof. = '19 Av.E-0.6 
I- SPECI"EN NO. Al Y2 X3 4 
l-

I- ...J WATER CONTENT. 7- 71.7 71.1 71.2 713 
a: .... .... DRY DENSITY. PCF 57.5 57.9 57.7 

~ I- .... 
I- .... 

SATURATION. ~ 100+ 100+ 100.0 CJ t- Z 
11> 

0.4 I-
.... 

" VOID RATIO 1.933 1.912 1.923 .... t-
o 

~~ 
III: WATER CONTENT. 7- -

11> a: 
11> La. 1&.1 DRY DENSITY. PCF 1&.1 x: 
III: t-{ I' 11> .... ,.. -- SATURATION. 7. 11> ... ~ 1&.1 

III: 
III: c VOID RATIO c 0.2 ~ .... 1&.1 BACK PRESS •• TSF a: CD .... 
> "IN PRIN. STRESS. TSF O.S 1.S 3.0 
1&.1 
c "AX. DEV. STRESS. TSF 0.32 0.34 0.33 

TI"ETO FAILURE. "IN. 7 24 28 -, , , 
" 

, , 
RATE OF STRRIN INCR.7. 8 '1 0 5 10 15 20 

RXIRL STRRIN. 7. INITIRL DIRMETER~ IN. 1.40 1.40 1.40 
CONTROLLED-STRRIN TEST INITIRL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS. PLRSTIC CLAY (CHl. ORAY 

LL 89 PL 29 .1 PI 60 1 GS 2.70 (ESTI"ATED) IUNDISTURBED SPECIMEN 1 Q lEST 
REttRRKS: PROJECT LK. PONT. LR. , VIC~ HURR~ PROT. 

ORLERNS PRRISH OUTFRLL CRNRLS 
BORING NO. 1-0UO SAttPLE NO. 11-C 
DEPTHIELEV 41.31-32.3 TECH. PJR 
LRBORRTORY USAE WES DRTE 17 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 



3.0 
C = 0.29 T/SF 

1 2 3 4 
cp = 0° Dm t;)t;)t;) ~ 

I.L.. TAN cp =0 
C!l 
II) 2.0 
...... 
~ . 
II) 
II) 
\U -
0: , 
~ 
II) 

0: 1 .0 
a:-

.\U 
z 
II) l-

-=---
I- (II~ (I I L JI I I 1 I;;'L1. I :\I1...l 1-1 I I I ,I I I I 11 II I ILL .J .11 I I 1. I I I I I I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. T/SQ FT 

~sai = /03 AII.:J 1.5 
I- SPECIMEN NO. Al Y2 X3 4 
l-
I- ....J WATER CONTENT. /. 57.7 54.0 58.7 ..5',8 I- a: 

~ .... DRY DENSITY. PCF 64.5 65.9 63.9 
I.L.. ~ .... 
C!l z SATURATION. /. 96.5 93.7 96.8 
II) .... 
...... 1.0 VOID RATIO 1.615 1.556 1.638 
~ . 0: WATER CONTENT. 7. -
II) a: 
II) \U DRY DENSITY. PCF \U z 
0: II) 
~ SATURATION. /. II) 

~ \U 
0: 

0: ~ 0 VOID RATIO 
0 0.5 I.L.. 
~ 

( \U BACK PRESS .• TSF a: ID .... 
MIN PRIN. STRESS. TSF > 0.5 1.5 3.0 

\U 
Cl MAX. DEV. STRESS. TSF 0.55 0.58 0.61 

TIME TO FAILURE. MIN. 8 6 8 
I I I I I I I I I RATE OF STRAIN INCR.I. 

0 5 10 15 20 
AXIAL STRAIN. I. INITIAL DIAMETER. IN. 1.40 1.40 1.40 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CH). GRAY: SILT POCKETS 

LL 102 PL 20 1 PI 82 I GS 2.70 (ESTIMATED) IUNDISTURBED SPECIMEN I Q·TEST 
REMARKS: PROJECT LK. PONT. LA. &. VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 1-0UG SAMPLE NO. 15-B 
DEPTH/ELEV 56.41-47.4 TECH. KOC 
LABORATORY USAE WES DATE 17 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 



" C= 0,10 T/SF 

rI·= ,zStJ DEG 

TAN</>= O.46b:3 
I-
a.. 

S a en .... 
I-

0: 
iii 6 en 
III 
a: 
I-
en 
a: 

4 c 
III 
l: 
en 

2 

~ 

0 
0 2 4 6 8 10 12 14 16 lS 20 22 24 

NORMAL STRESS. u. T/SQ FT 
~ sat. :- 12() 

15 SPECIMEN NO. 1 2 3 /l~q. 

WATER CONTENT. % Wo 2/j.7 29~S 30.0 29.,:t 
.J DRY DENSITY Yd

o 94.2 91.3 90.4 I- ~ LBI CU FT a.. 
a !: SATURATION, % 9S.q Q6.0 q4.') ., z So .... 
I- 10 0.S32 0.851 VOID RATIO eo o. '(77 .. 
t> 
'I WATER CDNrENT, % We 30.1 30.0 ~1.0 a: 
b c DRY DENSITY Yd 96.9 III 93.5 93.9 iii l: LB.'CU FT c 
on on 
III 
a: III SATURATION, % Se 100+ 100+- 100+ 
I- a: 
on 0 0.726 0.789 0.182 a: 

5 
a.. VOID RATIO ee III 0 m FINAL BACK I- Uo 4.~2 4.~2 4.~2 c PRESSURE, T/SQ FT 

:; 
III ,. MINOR PRINCIPAL u, 1.0 2.0 3.0 0 STRESS, TiSQ FT 

MAXIMUM DEVIATOR (0"', - O"J' 12.22 1~.41 14.~') srRESS, T ISQ FT "AX 

TIME TO (0, - 03) , MIN tf 1154 1154 1154 
"AX 

0 5 10 15 20 
UL TIMATE DEVIATOR 
STRESS T'SO FT lUI - u.' 

LT 1,7S" 22j- 4.7S 
AXIAL STRAIN, " % INITIAL DIAMETER, IN. Do 1.39 1.41 1.37 

CONTROLLED- STRAIN, TEST INITIAL HEIGHT, IN. Ho 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS SANDY SILT (ML),. GRAY; SHELL PARTICLES 

LL PL PI 1G• 2.68 TYPE OF SPECIMEN UNl1 ~' ~K~: 
TYPE OF TEST R 

REMARKS: (EST PROJECT IrK. PONT. LA. & VIC. HURR. PROT. 
ORLEANS PARISH OUTFALL CAN:AI.S 

BORING NO. 1-0UG SAMPLE NO. 6-C 
DEPTH/ELEV 21.0/_12.0 
LABORATORy'USAEWES DATE 30 AUG 1984 

SHEET 1 OF 2 JMS TRIAXIAL CO/ilPRESSION TEST REPORT 
,--

:~~ ~~:; l~~O 2089 PREVIOUS EDITION IS OBSOLETE 



BASED ON MAXo,'//,; 
I . 

c= T/SF . 
</>= DEG . 
TAN</> = 

... 
4 IL 

g 
..... 
t-
.: 
IIi en 
1&1 
a: 
t-
en 
a: 

2 <0( 
1&1 
:r: 
en 

I"-
0 

0 2 4 6 , 8 10 12 
EFFECTIVE NORMAL STRESS, CI, T/SQ FT 

8 
SPECIMEN NO. 1 2 3 

~ 
WATER CONTENT, % Wo 

6 ...I DRY DENSITY iYd
O ffi ~ LBI CU FT 

tr.l ~ 
SATURATION,. % 

~ 
z So 

4 VOID RATIO eo 

~ WATER CONTENT. % Wt a: 
0 <0( DRY DENSITY Yd Pi 2 1&1 

:t LB/CU FT c 

10 
(/) 

1&1 SATURATION, % Sc !'it. . a: 

.~.' 
.0 

IL VOID RATIO .ec 0 1&1 
CD FINAL BACK 

PRESSURE, T/SQ FT 
Uo 

• MINOR PRINCIPAL 0.60 STRESS, T/SQ FT 
CI. 1.37 2042 

-2 MAXIMUM DEVIATOR ca, .. 0",' 
81~ STRESS, T ISQ FT "AX 2.06 4.64 

TIME: TO (0, - 0]1 , MIN 1f 
"AX 

-40 5· 10 IS 20 
UL TIMATE D"VIATOR I (CI - CI ) 

STRESS T 'so FT " LT 

AXIAL STRAIN, " % INITIAL DIAMETER, IN. Do 
, 

CONTROLLED- TEST INITIAL HEIGHT, IN. Ho 

DESCRIPTION OF SPECIMENS 

LL PL PI I G. TYPE OF SPECIMEN T TYPE OF TEST 

REMARKS: PROJECT LK. PONT. LA. & VIC. HURR. PROT 
ORLEANS PARISH OUTFALL CANALS 

BORING NO. 1-0UG TSAMPLE NO. 6-c 
DEPTH/ELEV 21.0/-12~0 
LABORATORY USAEWES TDATE 'i0 AUG 1984 

SHEET 2 OF 2 . JMS TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDITION IS OBSOL.ETE 



2 2 

/ ~ r"x V1P 
~ 

.; ~ . 

1/ v 
lL. lL. 
II) I II) V .... 

~ 
.... 

~ . . 
II) V "'-' II) 

1/ 
v 

II) II) 

w 1 w 1 a:: a:: V ~. .... 
II) II) 

/ 
a:: ...:..a a:: l/ ~ 0: r t- o: 
\U -...-, \U 
:r. x 
II) II) V 

/ 

V 
1'7 

en 0 0 I 20 
0 t 2 3 - NORMAL STRESS. TSF 
x -4... I'saf=/,Z; 
z ~ ~ I"--.. 0 .... 
~ ~ TEST. NO. 1 4:. 2y 3X Avq. . 

~ z WATER CONTENT. /. 25.9 25.2 26.1 2.5:7 0 

~ .... .... -J 

~ -20 
0: VOID RATIO 0.775 0.758 0.792 

~ 
~ 

a:: .... 
0 z SATURATION. ~'. 89.3 88.9 87.9 
lL. 

.... 
\U DRY DENS I TV .PCF 93·8 94.8 93.0 0 

-J -40 . 
0: VOID RATIO AFTER CONSOL 
u .... 

FIFTY ~ERCENT CONSOLo MIN .... < 1 < 1 < 1 
a:: 
w WATER CONTENT. /. 28.8 27.3 . 27.9 > -60 -J 0 .1 .2 .3 .4 .5 0: VOID RATIO HORH. DEFORMATION. IN. z .... 

II- SATURATION. 7-

cp= 3,J.S() NORMAL STRESS. TSF 1.0 2.0 3.0 

TAN cp = 0.66./9 
MAXIMUM SHEAR STRESS. TSF 0.69 1.33 1.91 

TIME TO FAILURE. MIN 978 978 978 
C = 0 RATE OF STRAIN. IN/MIN .00019 .00019 .00019 

ULTIMATE SHEAR STRESS. TSF 

TYPE SPECIMEN UNDISTURBED 3.00 IN. .SQUARE 1 0.756 IN. THICK 

CLASSIFICATION SILTY SAND (SM) • GRAY: SHELL PARTICLES 

LL I PL -. I PI I GS 2.67 (EST) 

REMARY.S: PROJECT LAKE PONT. LA. «. VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 

BORING NO. 1-0UG SAMPLE 12-B 

DE!'TH/ELEV 44.0/-35.0 DATE 04 OCT 84 

DIRECT SHEAR TEST REPORT 

1f 



o .1p 0.2 '0.3 0.5 1 2 3 5 10 20 25 

~r-
-... ...... ....... 

it~ 

0.90 ~ 

r'I. 
r\ 

-
1\ 

\ 

~ 0.80 \ 
I- } a: 

.0:: 

\ Cl ..... 
0 
:> 

\ 

\ 
0.70 

CR 
.' 

1\' 
- 1\ 

\ 
0.60 e 1\' 

IT 

0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 
PRESSURE. rSF 

0501. '= 1/6 
BEFORE TEST ' AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. i. 34.7 2204 

PRECONSOL. ~RESSURE. TSF ' 0..57 DRY DENSITY. PCF' 85.2 105.4 

COMPRESSION. INDEX SATURATION. i. 96.0 100 + 

TYPE SPECIMEN UNDISTURBED VOID RATIO 0.978 0.599 

DIA. IN 4.44 HI· IN 1.136 BACK PRESSURE. TSF 

CLASSIFICATlONPLASTIC CLAY (CH) GRAY' SHELL 'PARTICLES 
LL PL PI PROJECT LK. PONT. LA. «. VIC.' HURR. PROT.· 

GS ' 2.70 (ESIl 010 , ORLEANS PARISH OUTFALL CANALS 

REMARKS BORING ,NO. 1-QUO: SAMPLE NO. 4-C 

DEPTH/ELEV 12.8/-3,.8 DATE 26 SEP 84 
, . 

CONSOLIDATION TEST REPORT 

SHEET 1 QF S 



0.1 0.2 0.3 0.5 1 2 3 5 10 20 30 50 100 
1.50 

~ ... 
~ 

H ~ 

1.25 "~~ 
" 

'!'-

" 
"" (!) f\. .... 

t\ I-

~ 1.00 
l.:~ 

0 .1\ .... 
'\ (!) 

> I\. 

~~ 
r'\ 
.'\ 

0.75 I'. 
~ 

"\ 

.L, I! 

0.50 
0.1 0.2 0.3 0·5 1 2 3 5 10 20 30 50 . 100 

PRESSURE, TSF 
. dSt:1i:: /08 
BEFORE TEST AFTER TEST 

OVERBUROEN PRESSURE, TSF WATER CONTENT. r. 48.2 27.3 

PRECONSOL. ,PRESSURE. TSF /,O~ ORY OENSITY. PCF· 71.7 . 103~9 

COMPRES~ION INOEX SATURATION. /. 96.2 100 + 

TYPE SPECIMEN. UNOISTURBEO . VOID RATIO 1.351 0.623 

OIA. IN 4.4.4 HT. IN 1 .115-: BACK PRESSURE. TSF 

CLASSIFICATION PLASTIC CLAY (cli), GRAY; FINE SAND LENSES; SHELL PARTICLES 

LL I PL I PI PROJECT LK. PONT. LA. , VIC. HURR p PROT. 

GS 2.70 (EST) 010 ORLEANS PAR·I SH OUTFALL CANALS 

REMARKS BOR[NG NO. 1-0UG SAMPLE NO. 9-B 

OEPTH/EL.EV 32.5/-23.5 OATE 01 OCT 84 

CONSOLIDATION TEST REPORT 

SHEET 1 OF II 



0.1 0.2 O.S 0.& 1 2 3 & 10 20 2& 

t.,& " . r-Ip n ... 
~,.... r-. .... 

~t , 
1\ , 

1.&0 
1\ 

D . ~ - 1'\ t-a: -= , 
a - \ ., 
> 1.2& 

\ 
)~ 

1\ 

\ 
t •. 00 \ 

-~e I,. ~ 

0.1 0.2 0.3 0.& 1 2 3 & 10 2D 2& 
PIE8SU1E •. TIf 

1'50/;:' 101 
BEfORE TE8T AFTER TE8T 

OV~RIUIDEN PRE88URE~ T8F MATER CONTENT. % 82.& 38.8 

PRECONIOL. PREasuRE. T8F 0.92. "ORY DENS I TY. PCF 81.' 8&.9 

CaftPRE88ION INDEX SATURATION. % 11.8 100 .. 

TYPE SPECI"EN UNDISTURBED VOID RATIO 1.'730 0.983 

DIA .• IN 4.44 HT. IN 1.115 BACK PRESSURE. TSF 

CLASSIfICATION PLASTIC CLAY (CH), GRAY; SILT LENSES 

LL PL PI PIOJECT LK. PONI. LA.~ VIC. HURR. PROT. 

08 2.'0 (ESn 010 ORLEANS PARISH OUTfALL CANALS 

REMRKS BORING NO. 1-DUG SAlU'lE NO. U-B 

OEPTH/ElEV 40.21-31.2 DATE . 20 SEP 84 

CONSOLIDATION TEST RE'PORT 

SHEET 1.DF 8 

I t' I 



0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 

1.50 ,-

a .. 
"""t OJ-

~~ ...... 
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" !\ 
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0.75 

0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 
PRESSURE. TSF 

BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. Y. 47.6 30.0 

PRECONSOL. PRESSURE. TSF DRY DENS ITY. PCF 71.8 94.3 

CO"PRESSION INDEX SATURATION. i! 95.4 100 + 

TYPE SPECI"EN UNDISTURBED VOID RATIO 1.348 0.788 

OrA. IN 4.44 \) 'HT. IN 1.U6 BaCK PRESSURE. TSF 

CLASSIFICATION PLASTIC CLAY (CH), GRAY; FINE SAND POCKETS; SHELL PARTICLES 

LL PL PI PROJECT LK. PONT. LA. , VIC. HURR. PROT. 

os 2.70 (EST) 010 ORLEANS PARISH OUTFALL CANALS 

RE"ARKS BORING NO. 3-LUG SA"PLE NO. 14-C 

DEPTH/ELEV 53.41-48.6 DATE 25 SEP 84 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 9 



3.0 
C =o.zt; T/SF 

• = 0 0 DEG 
t-.... 

TAN .=0 
0 
co ~.O ..... ~ 
t-. 
(I) ~ 

(I) 
11.1 -at: 
t- "-
(I) 

at: 1.0 
a: ... 
11.1 -:c I"' (I) ... 

F. I • I 11."1.' I I I r. .. "'\ I I I I. I I V; I I I 1\ I I. I I • I I I I I I I I • I I I 

o 1.0 2.0 3.0 •• 0 6.0 6.0 
NORI1AL STRESS. T/SG FT 

0.6 C"~'~~F=¥==-::::=~:iJ..~SPECII1EN NO. Al Y2 X3 4 

~ ''I... ~ I-W_A_T_E_R_C_O_N_T_EN_T_._7._+-4 .... 1_.2-+_4_1_.1-+_4_2_._3~4. .... /...:::j;....-~ 
t- ~ _ Jr\ ;: DRY DENSITY. PCF 18.0 '78.3 '7'1.2 

~ ~~, &~ EI-S_A_T_U_RA_T_I_O_N_._y'_. __ +-9_5_.8-+_9_6_.3-+_9_6_._5~ __ ~ 
~ 0.4 ~ VOIO RATIO 1 ~161 1.162 1.183 . 
(I) 
(I) 
11.1 
at: ..... 
,(I) 

~ 0.2 "'It'--........f __ -t-_-+_~ ..... 
a: .... 
> 
11.1 
C 

a! WATER CONTENT. 7. 
II.II------------+---+--~--~---~ 
:c DRY OENS I TY. PCF 
(l)1----------------+----+---~--~---~ 
11.1 SATURAT I ON. 7. ' 

~ VOID RATIO 
~~'-B-AC-K--P-R-ES-S-.-.-T-S-F--~--+----~--~----~ 

I1IN PRIN. STRESS. TSF 0.5 1.5 3.0 

I1AX. DEV. STRESS. TSF 0.50 0.52 0.58 

TII1E TO FAILURE. I1IN. 6 6 4 

o -I 1,1 15'11 I 10 I I l~ • I • 20I-R_A_T_E_O_F--'--S_T_RA_I_N_IN_C_R_._7.+-__ -+_-'---~-~..,..__~ 
AXIAL STRAIN. 7. INITIAL DIAI1ETER. IN. 1.40 1.40 1.40 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 

DESCRIPTION OFSPECII1ENS. PLASTIC CLAY (CH). GRAY' BRONN 110TTLED 

LL 55 PL 11 I PI 38 lOS 2.10 (ESTII1ATED) IUNDISTURBED SPECII1EN I QTEST 
REI1ARKS: PROJECT LK. PONT. LA. C. VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CRNALS 

BORING NO. 2-0UO SAI1PLE NO. 2-B 

DEPTH/ELEV 4.5/-0.8 TECH. KOC 

LABORATORY USAE WES DATE 11 SEP 84 

TRIAXIAL COMPRESSIDN TEST REPORT 

/03 



3.0 
C = 0./8 TlSF 

1 2 3 .. 
+=0 0 DED 

161161161 ... 
I&. TAN + =0 
CI co- 2.0 .... ... ~ 

• co -co 
1&1 ~ 
III: "" ... ~ co 
III: 1.0 
a: ~ .... f-:z: f-. 
co f-

f-
f-

t"UI I If'. 1 ~ I I I I ~ 1i\1 1.·1 I I I • I v.;,\ • I I I I I I I I I I I I I I I I I I II 

a 1.0 2.0 3.0 ".0 5.0 6.0 
NOR"AL STRESS. T/SG FT 

J" sa I. ::. '1.5- Av..q. 
o.e 

SPECI"EN NO. Al Y2 X3 .. l-
I-
I- ...I WATER CONTENT. 7- 83.8 84.5 84.4 8"f.Z I- a: ... .... DRY DENSITY. PCF 51.3 51.2 51.2 

I&. - ... - .... 
SATURATION. 7- 99.0 99.8 99.8 CI - Z 

co - .... 
...... 0." VOID RATIO 2.28& 2.292 2.289 ... 
~ • III: MATER CONTENT. .7-co t:--.... a: 

co 1&1 DRY DENSITY. PCF "" :z: 
III: 

~ 
co ... ~ SRTURRTION. 7-co -'1" 1&1 
III: 

0=: a VOID RRTIO a 0.2 I&. ... ~ 1&1 BRCK PRESS •• TSF a: CD -> "IN PRIN. STRES8. T8F 0.5 1.5 3.0 
1&1 
Q "AX. DEV. STRES8. TSF 0.38 0.38 0.33 ~ 

i-

- TIKE TO FRILURE. "IN. 7 21 23 
t"i r I I I I I I I I I I I I I I RRTE OF STRAIN INCR.7- 5 8 0 5 10 15 20 

RXIRL STRRIN. 7- INITIAL DIA"ETER. IN. 1."0 1.40 1."0 
CONTROLLED-STRRIN TEST INITIRL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECI"ENS; PLRSTIC CLRY (CH1. GRAY 

LL e .. PL. 26 1 PI 38 1GS 2.70 (ESTI"ATEDl lUNDISTURBED SPECI"EN I QTEST 
RE"RRKS; PROJECT LK.PONT. LA. C. VIC. HURR. PRot. 

ORLERNS PARISH OUTFALL CANALS 
BORING NO. 2-0UG SAMPLE NO. 3-B 
DEPTH/ElEV 8.1/-4.4 TECH. PJR 
LRBORATORY USAE MES DATE 18 SEP8 .. 

TRIAXIAL CDMPRESSION TEST REPORT 

I () 4-



3.0 
C =0. 2(; TlSF 

1 2 3 4 
", = 0" DEG 000 t-

I&.. TAN. = 0 a 
eo 2.0 .... i-
t- i-. t-
eo t-
eo 
1&1 I-
It:. l-t- I-co I-
It:. 1.0 
cr: I-
1&1 I-:c I-eo i-

i-
l-
i- v. .. ~ (~L~ i/ ...... r •••• • LLLL ii~ •• t t LL ~. J~ -' l~ .1 Ll~ 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORHAL STRESS. T/SQ F'T 

0.6 
;r5aI..:=/O/ /lvq. 

i- SPECIHEN NO. Al Y2 X3 4 
I-

~ "t ..J WATER CONTENT. r- 62.4 67.2 66.7 6S;4 a: 
t-

~fJ ~ 
.... DRY DENS ITY. PCF 61.8 59.8 ·60.0 1&... t-

~ ~~ -SATURATION. 7. a z 97.4 99.7 99.4 
co .... .... 0.4 VOID RATIO 1.730 1.820 1.811 t-. a:: WATER t:ONTENT. r-co cr: 
co 1&1 DRY DENSITY. PCF 1&1 :c a:: co 
t- SATURATION. 7. co . 1&1 

a:: VOID RATIO a:: 0 
0 0.2 I&.. 
t- 1&1 BACK PRESS •• TSF cr: r- CD .... 
> HIN PRIN. STRESS. TSF 0.5 1.5 3.0 1&1 -Q 

HAX. DEV. STRESS. T6F 0.51 0.53 0.53 r-
.r- TIHE TO FAILURE. HIN. 6 21 19 -r ••. I I' , ,. t , " 

, , , RATE OF STRAIN INCR.7. 5 7 0 5 10 15 20 
AXIAL STRAIN. 7. lNITIAL DIAHETER. IN. 1.40 1.40 1.40 

CONTROLLED-STRAIN· TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIHENS; PLASTIC CLAY (CH). GRAY: SILT LENSES 

lL 82 PL 23 I PI 59 IGS 2.70 (ESTIHATED) IUNDISTURBED SPECIHEN I Q TEST 
REHARKS; PROJECT LK. PONT. LA. ~ VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 2-0UG SAHPLE NO. 8-B 
DEPTH/ELEV 28~1/~24.4 . TECH. PJR 
LABORATORY USAE WES DATE 18 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 

laS 



3.0 
C =0.265 T/SF 

C3t3~ 
4 

." =0° OEG 
.... 
&I.. TAN'" =0 
g 
co 2.0 
" .... -. 
co 
co 

'" '" ar: .... -co -
0:: 1.0 
a: I"' 

'" I-
% I-co I-

~I I I I V. I I 7' 'I I I If." I I ~ 'I I r, I V I , I 1\ , I I , " 'Ilf I" I 

o 1.0 2.0 3.0 4.0 5.0 6.0 
NOR"AL STRESS. T/SQ FT 

d'sa-/;= 97 
0.8 ~ 1\ SPECI"EN NO. 

..J WATER CONTENT. 7. 
a: - DRY DENSITY. PCF .... 

Al Y2 X3 4 
74.3 74.9 74.9 74. 7 
55.3 55.0 55.2 - SATURATION. 7. z 98.0 97.9 98.6 -~ W l~~ 

;:: O. 4 ~ , It'---_V t--t---------+----t---t----ir-----t S ~~~ 
VOID RATIO 2.048 2.065 2.051 

IX .... 
co 
IX 

, 

e 0.2 ~--+---+--t-------I 
a: -> 
'" o 

IX 
a: WATER CONTENT. 7. 

'" DRY DENSITY. PCF % 
co 

'" 
SATURATION. 7. 

IX VOID RATIO D 
I&.. 

'" BACK PRESS •• TSF CD 

"IN PRIN. STRESS. TSF 0.5 
"AX. DEV. STRESS. TSF 0.53 
TI"E TO FAILURE. "IH. 6 

. 

1.5 3.0 
0.53 0.58 

6 4 

o ., I , I 5 I I 10 I 1~ I 1 20 I-R_A_T_E_O_F_S_T_RA_I_N_IN_C_R_._7.+-_--+ __ +-_--f __ -I 
AXIAL STRAIN. 7. INITIAL DIA"ETER. IN. 1.41 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECI"EHS = PLASTIC CLAY (CH). GRAY 

LL PL I PI I GS 2.70 (ESTI"ATED) I UNDISTURBED SPECI"EN_I Q TEST 
REHARKS: PROJECT LK. PONT. LR. ~ VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 2-0UG SAHPLE NO. 9-B 
DEPTH/ELEV 32.2/-28.5 TECH. KOC 
LABORATORY USAE WES DATE 18 SEP 84 

TRIRXIRL COMPRESSION TEST REPORT 



C = 0,/3 TlSF 
1 2 3 4 

• = O~ DEO 000= .... 
"- TAN. =0 
CI 
CI) 
..... ,. .... r-. r-
CI) 

.. 
CI) 
~ r" 
ae I-.... r-CI) 

1,0 r-ae 
a: 

iE~ rlS P L TC _01 ~ r- 5T GT TO OW P :z: 
CI) r-

r-
l-

I • n .•. LLLL "'"". ~L I • ..... •. 1 ILLL 1 ILL .1 I '-I. l.1 I~l i~.ll 

0 1.0 2.0 3:0 
NOR"AL STRESS. Tlsa FT 

dsai =//3 
0.3 

SPECI"EN NO. Al Y2 X3 ~4 r-
I-
r-

~ 
WATER CONTENT. 7. 34.6 44.2 37.7 35.6 

I-.... - DRY DENSITY.PCF 82.8 74.2 80.9 82.9 
"- I- .... 

I- - SATURATION. 7. 90.2 93.8 93.9 93.0 CI I-
~~ 

z 
CI) 

0.2 r- -..... .~ if VOID RATIO 1.036 1.273 1.084 1.034 .... 

1/ ~ r-

/ . I- ae WATER CONTENT. 7- . 
CI) r- a: 
CI) I- ~ DRY DENSITY. PCF ~ :z: 
ae r- J.. /......-V CI) 

SATURATION. 7. .... 
CI) r- .~ 

~ 

~~ ~ V ae VOID RATIO ae «:) 
«:) 0.1 "-..... 

~r; ~ 
~ ~ BACK PRESS •• TSF a: CD -> "IN PRIN. STRESS. TSF 0.5 1.5 3.0 0.5 

1i.I 
CI 

~ "AX. OEV. STRESS. T8F 0.11 0.13 0.21 0.13 
TI"E TO FAILURE. "IN~ 8 8 30 30 

-.... ~LI~~ l~ RATE OF STRAIN INCR.7. 0 5 10 15 20 
AXIAL STRAIN. 7. INITIAL DIA"ETER. IN. 1.40 1.40 1.40 1.40 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. tN. 3.00 3.00 3.00 3.00 
DESCRIPTION OF SPECI"ENS: CLAY (Cu. ORAY: SILT POCKETS " LENSES: 

SHELL PARTICLES 
LL 39 PL 13 I PI 26 lOS 2.70 (ESTI"ATEDl I UNDISTURBED 'SPECI"EN I Q TEST 
RE"ARKS: PROJECT LK. PONT. LA. " VIC. HURR~ PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORINO NO. 2-0UO SA"PLE NO. 10-B 
DEPtH/ELEV 36.01-32.3 TECH. KOC 
LABORATORY USAE MES DATE 18 SEP84 

TRIAXIAL COMPRESSION TEST REPORT 

AIlS' 
38.0 



3.0 
C = 043STlSF 

1 2 3 4 
.= 0 0 DEO 0000 .-

.", TAN. = 0 
0 
co 2.0 
"- ~ .- r . 
co· ~ 
co 
IIJ ~ 
It: .- ~ 
CI) 

~ 

It: 1.0 
a: ~ 
l1.li t-:z: I-co t-

~I II I (. II II)~ I ~ I II II c.~ "" II II "" 

o 1 .0 2.0 3.0 4.0 5.0 
NOR"AL STRESS. T/SG FT 

.

.", 

o 
co 

1.5 r----,---""T--.,...----, 
I--
-
---

~ 1.0 ~ ~ 

~ ~fA 
~> ~ 
4~ 

: ht~~~~~ :::t;::::E::::j 
~ 0.5 ... --t-----+--+---t 
a: -> 
IIJ 
C 

-II I I III I II 

o 5 10 15 20 
AXIAL STRAIN. 7-

CONTROLLEO-STRAIN TEST 

SPECI"EN NO. 
...I WATER CONTENT. 7-
a: -DRY DENSITY, PCF .-- SAJURATION. 7-z - VOID RATIO 
It: WATER CONTENT, 7-a: 
Ia.I DRY DENSITY, PCF x 
CI) 

IIJ SATURATION. 7-
It: VOID RATIO c 
.", 
IIJ 8ACK PRESS., TSF CD 

tllN PRIN. STRESS, TSF 
"AX. DEV. STRESS, TSF 
TI"E TO FAILURE, "IN. 
RATE OF STRAIN INCR.7-
INITIAL DIAttETER. IN. 
INITIAL HEIGHT. IN. 

d sal::. lOt 
41 Y2 
82.2 82.6 
81.9 81.8 
97.4 97.6 
1.726 1.729 

0.5 1.5 
0.99 0.81 
8 24 

5 
1.40 1.40 
3.00 3.00 

DESCRIPTION OF SPECI"ENS: PLASTIC CLAY (CH), ORAY; SHELL PARTICLES: 
FISSURED 

X3 
70.2 
58.1 
99.8 
1.899 

3.0 
0.73 

21 
7 

1.39 
3.00' 

I I I 

6.0 

.4 
83.5 
61.9 
99.8 
1.722 

. 

3.0 
0.91 

18 
5 

1.39 
3.00 

LL 81 PL 23 I PI 58 I OS 2.70 (ESTI"ATED) I UNDISTURBED SPECI"EN I Q TEST 
RE"ARKS: PROJECT LK. PONT. LA. , VIC. HURR~ PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING- NO. 2-0UO SAttPLENO. 15-B 
DEPTH/ELEV 55.71-52.0 TECH. PJR 
LABORATORY USAE WES DATE 19 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 

!lila· 
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3.0 
C = 047 T/SF 

1 2 3 4 
4J= Od DEG 000 I-

~ TAN'" = 0 
0 
co 2.0 ..... 
I- -. 
en -
en 
1&.1 -II=: -I- -en 

1.0· -III: 
a: -
1&.1 -% 
en 

Y' '\ V I~ V ~, -, 
1.L1~ 11....L1 1III . I I I I I I I I , I , I I I I I 1'1 

0 1.0 2.0 3.0 4.0 &.0 6.0 
NOR"AL STRESS.· T/SG FT 

1.& 
dsaf= /tJ8 /)t/q. 

- SPECI"EN NO. Al Y2 X3 4 - ... MATER CONTENT. 7- 48.1 49.8 &0.8 49.0 r- a: 
I- - DRY DENS ITY. PCF 72.6 71.4 70.9 
"- . I--SATURATION. 7- 98.2 98.9 99.5 0 ~ z 
en .. -..... 1.0 VOID RATIO 1.323 1.3&9 1.379 I-

.~ . 
~ 

II=: MATER CONTENT. 1- . 
en 

~ 
a: en ..... 1&.1 DRY DENSITY. PCF 1&.1 % 

II=: -, ~ en 
I- ,. ....,~ SATURATION. 7. en :0-. 1&.1 

II=: 
III: c VOID RATIO c 0.& "'" I- 1&.1 BACK PRESS.. TSF. a: CD -> HIN PRIN. STRESS. TSF 0.5 1.& 3.0 
1&.1 
Q HAX. DEV. STRESS. TSF 1.03 0.96 0.84 

-. - TIHE TO FAILURE. HIN. S 20 42 
~..Ll.Lj. _1-'.1..1. I 1.Ll I LLl. RATE OF STRAIN INCR~7. 5 4 0 S 10 15 20 

AXIAL STRAIN. 7. INITIAL DIA"ETER. IN. 1.40 1.40 1.40 
CONTROLLED-STRAIHTEST INITIAL HEIGHT. IN. 3.00 3.00 .3.00 
DESCRIPTION OF SPECI"ENS: PLASTIC CLAY (CH). GRAY 

LL 70 PL 21 I PI 49 I GS 2.70 (ESTIHATED) IUNDISTURBED SPECI"EN I Q TEST 
REHARKS: PROJECT LK. PONT. LA. ~ VIC. HURR. PROT. 

ORL£ANS PAR ISM OUTFALL CANALS 
BORING NO. 2-0UG SA"PLE NO. 16~C 
DEPTH/ELE~ 61.0/-57.3 TECH. PJR 
LABORATORYUSAE MES . DATE 19 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 
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3.0 
C = 0.5"4 T/SF 

1 2 3. 4 
.= 0° DEG 000 .... 

\I" TAN.= 0 
CI 
fI) 2.0 , . r-.... r-
• r-

(I,) I-
fI) 
lL! I-
III: I-.... I-(I,) I-
III: 1.0 
a: l-
lL! I-:c I-
(I,) t- /' i'.. 

l- V '\ (, ,\. f " l-
I- ~ III· r-II I I I I I I I I I I I I I I ·1 I I I I I I I I • I I I I I I. I I I I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NOR"AL STRESS. T/SG FT 

1.5 
d so+. -= 91- /It/q 

I- SPECI"EN NO. 061 Y2 X3 4 

:~ -I WATER CONTENT. X 82.1 86.3 82 .. 4 83.C, 
a: .... 

~~v. - DRY DENSITY. PCF 50.1 48.4 49.7 
\I" 

~ 
.... - SATURATION. X 93.7 93.8 93.0 CI z 

(I,) ~~ -, 1.0 VOID RATIO 2.365 2.483 2.392 .... 1 .., ~ . - ~ Q!: WATER CONTENT. X 
CI) a: 
CI) lL! DRY DENSITY. PCF lL! :c 
It:: fI) .... ~ SATl,IRATION. X (1,). lL! 

III: VOID RATIO Q!: c 
c 0.5 \I" .... t lL! BACK PRESS •• TSF a: CD -> "IN PRIN. STRESS. TSF 0.5 1.6 3.0 
III 
c "AX. DEV. STRESS. TSF 1.08 1.36 1.08 ~ .. - TI"E TO FAILURE. "IN. ·5 . 5 5 

'-j I I I I I I I I I I I I I I RATE OF STRAIN INCR.X o. 5 10 16 20 
AXIAL STRAIN. X INITIRL DIA"ETER. IN. 1.41 1.41 1.41 

CONTROLLED-STRRIN TEST INITIAL HEIGHT. IN. 3.00 3.00. 3.00 
DESCRIPTION OF SPECI"ENS: PLASTIC CLAY (CHl. ORAY 

LL 124 PL 30 IpI 94 j GS 2.70 (ESTI"ATED) IUNDISTURBED SPECI"EN I Q. TEST 
RE"RRKS: PROJECT LK. PONT. LA. ~ VIC. HURR. PROT. 

ORLEANS PRRISH OUTFALLCRNALS 
80RING NO. 2-0Uo- SR"PLE NO. 17-C 
DEPTH/ELEV 65.01-61.3 TECH. KOt 
LABORATORY USAE WES DATE 19 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 
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3.0 
C = 0. -1-15T ISF . 

t3Qt3 
4 • = Ot) DEG 

.... 
Ia.. TAN. = 0 
0 
co 2.0 ..... ~ .... ~ 

• I-
co ~ 
co 

'" ~ 
Ie ~ .... ~ co ~ 

c 1.0 
a: ~ 

'" I-
% I-ft) l-

t- r i\ .. V ~, ~" ,~ 
l-
I-r, , , I , I I I I f r I I' , I I I I I I I I I I I I I I I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NOR"AL STRESS. Tlser FT 

dsaf = //6 /1//1. 1.5 
SPECI"EN NO. Al Y2 X3 4 .. 

- ...I MATER CONTENT. X 35.6 34.2 34.0 3'4,6 
a: .... ... DRY DENSITY. PCF 84.8 85.8 85.5 Ia.. . - .... - ... SATURATI ON. X 91.2 95.1 94.6 0 - z 

co - ... 
..... 1.0 VOID RATIO 0.989 0.965 0.911 .... 
• ...a~ c MATER CONTENT. X co ,,..-;;:? ~~ a: co ...... '" DRY DENSITY. PCF '" 2: 

C 

~ r-
co .... SATURATION. X co '" -j c VOID RATIO c 0 

0 0.5 Ia.. .... 

l '" BACK PRESS •• T8F a: CD ... 
> "IN PRIN. STRESS. TSF 0.5 1.5 3.0 
1&.1 
a "AX. DEV. STRES8. T8F 0.14 0.81 0.89 

:-
~ TI"E TO FAILURE. "IN. 8 30 30 
-, I , I 1'1' I I I I I II RATE OF STRAIN INCR.X 0 5 10 15 20 

AXIAL STRAIN. X INITIAL DIA"ETER. IN. 1.41 1.41 1.41 
CONTROLLED--STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECI"ENS. PLASTIC CLAY (CH). GRAY~ SILT LENSES 

LL 52 PL 20 1 PI 32 lOS 2.10 tESTI"ATED) lUNDISTURBEO SPECI"EN I Q TEST 
RE"ARKS~ PROJECT LK. PONT. LA. ~ VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 2-0UG SA"PLE NO. 20-B 
DEPTH/ELEV 16.41-12.1 TECH. Kat 
LABORATORY U8AE MES DATE 19 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 
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C= 0.20 T/SF 

<1>= /~. SO DEG 

TAN <I> - 0.2'7C2 
l-
II.. 

10 a 
"' "-
I-

0: 
iii 
"' III 
II 
I-

"' II 
< 5 III 
J: 

"' 

0 
0 5 10 

NORMAL STRE~2 U, T/SQ FT 
20 25 

1'50/::;: 121 
30 SPECIMEN NO. 1 2 3 

~7.7, 28.0 27.9 WATER CONTENT, % Wo 
25 ..J DRY DENSITY Yd. e4.2 93.8 94.9 I- ~ LB/ CU FT 

II. 

a I-

86.0 196.2 "' z SATURATION, " So 198 6 
"- -
I- 20 b.771 0.777 0.756 VOID RATIO eo 
b~ 

~9.8 l29.2 29.2 I WATER CONTENT, % We 
b 

II 
< DRY DENSITY Yd e6.3 96.3 97.7 iii 15 
III· 
J: LB/CU FT c 

C/) C/) 
III SATURATION, % b.00+ 1100+ II III Se 100+ 
l- II 

"' 0 
0.730 0.730 0.706 II II. VOID RATIO ee 

0 10 III 
I- ID FINAL BACK 

4.~2 ~.~2 < PRESSURE, T/SQ FT Uo 4.~2 :; 
III MINOR PRINCIPAL u. 1.0 2.0 B.O 0 STRESS, T/SQ FT 

5 MAXIMUM DEVIATOR (<7, .• <7.) 15.09 15.36 ~1.08 STRES1>, T/SQ FT "AX 

TIME TO (0, - a 3 l , MIN tf ~OO 000 93 
M~X 

0 0 5 '0 
UL TIMATE DEVIATOR 

'S 20 STRESS T.'SO FT (U, - u.) /,20· /,70 4, 70 T 

AXIAL STRAIN,', % . INITIAL DIAMETER, IN. Do 0..41 0..37 11.37 

CONTROLLED- STRAIN TEST INITIAL HEIGHT, IN. Ho S.OO l'1.00 l1.00 
DESCRIPTION OF SPECIMENS SANDY SILT (ML), GRAY; SHELL PARTICLES 

LL PL 

REMARKS: 

SHEET 1 OF 2 
ENG FORM NO. 
REv JUNE 1970 2089 

·PI I Gs 2.67 

(EST 

PREVIOUS EDITION IS OBSOLETE 

TYPE OF SPECIMEN UNDISTURBED TYPE OF TEST R 

PROJECT' LK. PONT. LA. & VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 

BORING N02-0UG SAMPLE NO. 6-c 
DEPTH/ELEV 21.0/-17.3 

LABORATORY USAEWES I DATE 'J SEP 1984 

JMS TRIAXIAL COMPRESSION TEST REPORT 
.. 

/ 1'2-

30 

/ll/q, 

~77 

-



BASED ON ~'//: 
, 

c= T/SF 

4= DEG 

TA N¢>~ 
l-
Ii. 8 0 
V! 
"-
I-

.: 
vi 6 V! ... 
II: 
l-
V! 

II: 
« 4 ... 
:t 
V! 

2 

0 
4 0 2 6 8 10 12 14 16 18 20 22 24 

EFFECTIVE NORMAL STRESS, a, T/SQ FT 

6 
SPECIMEN NO. 1 2 3 

WAT-ER CONTENT, % Wo 

! 4 .J DRY DENSITY IYd 
~ LBI CU FT 0 

!: 
rf.l Z SATURATION, % So 

~ 
-

2 VOID RATIO eo 

. 
WATER CONTENT, % We 

~ II: 

~ 
« DRY DENSITY Yd 

0 III 
LB:CU FT c :t 

V! 

I 
III SATURATION, % Se 
II: 
D 
Ii. VOID RATIO ee 

-2 III 
m FINAL BACK 

fEr PRESSURE, T/SQ FT 
Uo 

MINOR PRINCIPAL o. ·0.63 3.22 5.21 STRESS, T/SQ FT 

-4 MAXIMUM DEVIATOR (0", - 0"3) 2.i1 IR."{S STRESs, T/SQ FT MAX 0 4~ 
hi TIME TO (0 , - a.) , MIN l, 

MAX 

-bo UL TIMATE DEVIAT·OR 
5 10 15 20 STRESS T:SO FT 

(0 , - a,). 
~T 

AXIAL STRAIN, " % INITIAL DIAMETER, IN. 00 

CONTROLLED- TEST INITIAL HEIGHT, IN. Ho 

DESCRIPTION OF SPECIMENS· 

LL PL PI I G. TYPE OF SPECIMEN TYPE OF TEST 

REMARKS: PROJECT LK. PONT •. LA. & VIC. HURR. PROT 
ORLEANS PARISH OUTFALL CANALS 

BORING NO. 2-0UG SAMPLE NO. 6-c 
DEPTH/ELEV 21.0/-17. i 
LABORATORY USAEWES DATE 5 SEP 1984 

SHEET 2 OF2 JMS TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDITION IS OBSOLETE 

I 13 



2 2 

"- "-
CQ CQ ... ... . .. 
(f.) (f.) 
(f.) (f.) 
1&1 1 ~ 1&1 l -'1'\ 
III:: V' '" 

III:: 
V" -... 

~ 
... 

(f.) J (f.) ~ -III:: t ~ 
III:: ~J a: V a: V 1&1 1&1 

~ x: x: 
(f.) 

r~ 
...... (f.) ....-' ~ r-- --. V" 

~. ~ 
~ 

'" 0 0 I 0 1 2 ·3 0 

~ .... NORt1AL STRESS. TSF 
x ....... 

~ (fsof. -= 94 
:=; -50 ~ 

Jt-. 
~ TEST NO •. 1 .t. 2y 3X II 1/,/. .. -z .........:::J WATER CONTENT. 7- 87.9 90.2 85.8 88 0 .... ..J ... a: VOID RATIO 2.427 2.425 2.335 ~100 ... 

. 111:: .... 
0 z SATURATION. 7- 97.8 100 + 99.2 
I.&.. 

.... 
IIJ DRY DENSITY. PCF 49.2 49.2 50.5 c 
j.150 -
a: VOID RATIO AFTER CON SOL 
u .... . FIFTY PERCENT CONSOLo t1IN 12 40 25 ... 
III:: 
IIJ WATER CONTENT. 1- 62.6 51.1 . 49.7 >-200 r.o 

..J o .1 .2 .3 .4 .5 a: VOID RATIO HORIZ • DEFORMATION. IN. z .... 
1.&... SATURATION. 1-

ell = /C,.,o NORt1AL STRESS.TSF 1.0 2.0 3.0 

TAN ell = O.Z9CZ 
MAXIMUM SHEAR STRESS. TSF 0.43 0.71 1.02 

TIME TO FAILURE. MIN 1380 1273 1080 
C = 0./2" RATE OF STRAIN. IN/MIN .00019 00019 ~00019 

ULTIMATE SHEAR STRESS. TSF 

TYPE SPECIt1EN UNDISTURBED 3.00 IN. SQUARE I 0.756 IN. THICK 

CLASSIFICATION PLASTIC CLAY (CH) • GRAY 

LL I PL . I PI I GS 2.70 (ESf) 

REMARKS; PROJECT LAKE PONT. LA. , VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANRLS 

BORING NO. 2-0UG· SAt1PLE 3-C 

DEPTH/ELEV 9.3/-5.6 DATE 09 OCT 84· 

DIRECT SHEAR TEST REPORT 

I 14-



0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 

2.0 
-f-eh 

rtl7- -. ....... r--, 
C~ 

'\ 
'\. 

[\ 
~ 1.5 
I- ~~ a: 
0:: 

"" Cl ..... 
'\ 0 

> ~:l 

'I'.. 
'" 1 .0 

)1." 

~ 

e .. I"-
~h 

0.5 

0.1 0.2 0.3 0.5 t 2 3 5 10 20 25 
PRESSURE. TSF 

d"so I.:: 99 
BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. X 68.9 32.9 

PRECONSOL. PRESSURE. TSF 0,8Z DRY OENS I TY. PCF 57.9 93.4 

COMPRESSION INDEX SATURATION. I. 97.3 100 + 

TYPE SPECIMEN UNDISTURBED VOID RATIO 1.912 0.805 

DIA. IN 4.44 HT. IN 1.126 BACK PRESSURE. TSF 

CLASS I F I CATI ON PLASTIC CLAY (CH), GRAY; FINE SAND LENSES 

LL PL PI PROJECT LK. PONT. LA. ~ VIC. HURR. PROT. 

GS 2.70 (EST) 010 ORLEANS PARISH OUTFALL CANALS 

REMARKS BORING NO. 2-0UG SAMPLE NO .. 8-C 

. DEPTH/ELEV 29.01-25.3 DATE 03 OCT 84 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 9 



0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 

2.5 

-f-~ 
~ 

\:~ 
I"-

2.0 ''f~ 
"\ 

f'\.. 
.1'\ 

" 
0 ~~ 
...... 
l- f" a: 
~ 

~ 1.5 " 
0 le\ > 

~ 

:-N. 
'~ 

.e 
['., 
~ 1.0 IL-

0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 
PRESSURE. TSF 

J'sal. =: 9S 
BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. /. 80.2 40.7 

PRECONSOL. PRESSURE. TSF 0.34- DRY DENS1TY. rCF 51.7 83.9 

COMPRESSION INDEX SATURATION. /. 95.8 100 + 

TYPE SPECIMEN UNDISTURBED VOID RATIO 2.262 1.009 

DIA. IN 4.44 HT. IN 1.117 BRCK PRESSURE. TSF 

CLASS I F I.CAT I ON PLASTIC CLAY (CH), GRAY 
LL PL PI PROJECT LK. PONT. LA. , VIC. H8RR. PROT. 

GS 2.70 (EST) 010 ORLEfiNS PARISH OUTFALL CANALS 

REMARKS BORING NO. 2-0UG· SAMPLE NO. 3-0 

DEPTH/ELEV 10.2/-6.5 DATE 04 OCT 84 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 9 



3.0 
C = O.BOT/SF 

1 2 3 4 
rt;J= 0 0 DEC 000 ..... 

"- TAN. = 0 
CI 
U) 2.0 ..... ..... -

0 

U) 
U) .... -
~ ..... -U) 

~ 1.0 
a: -.... - - -
% - / lX "'" / ......... 
U) - t\. 

- V V [" ,\. -
\ III 

-
-I I I I II I 1 I I I I I I 1 I I I I I 1 I. 1111 II I I I I I I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORHAL STRESS. TlSQ FT Q 50t = 114 

3.0 Av.'/. 
SPECIttEN NO. Al Y2 X3 4-

- -' MATER CONTENT. r. 38.1 39.0 38.4 .Jt? .j-
a: ..... .... DRY DENSITY. PCF 81.6 81.0 81.2 

"- - ..... .... 
SATURATION. r. 96.5 97.3 96.5 CI .. Z 

U) 

2.0 f-
.... 

..... VOID RATIO 1.067 1.082 1.075 ..... 
0 

~ 
~ ~ MATER CONTENT. r. . 

U) ~ a: 
U) .... DRY DENSITY. PCF .... z: 
~ 

t \..... ~~ 
U) ..... SATURATION. r. U) .... 

~ ~ VOID RATIO 0=: --- 0 , 
0 1.0 "-..... .... BACK PRESS •• TSF a: ~ CD .... 
> HIN PRIN. STRESS. TSF 0.5 1.5 3.0 .... 
c "AX. DEV. STRESS. TSF 1.60 1.60 1.79 

r- TI"E TO FAILURE. "IN. 7 34 22 -
f-I I II -.I 1 I I I I I I I I I 1 RATE OF STRAIN INCR.r. 8 8 

0 5 10 15 20 
AXIALST,RAIN. r. INITIA~ DIA"ETER. IN. 1.40 1.40 1.40 

CONTROLLED~STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECI"ENS; PLASTIC CLAY lCH). BROMN 

LL 74 PL 23 1 PI 51 I GS 2.70 lESTIHATED) IUNDISTURBED SPECI"EN I Q TEST 
REHARKS; PROJECT LK. PONT. LA. , VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 3-0UG SAHPLE NO. l-C 
DEPTH/ELEV 2.0/+2.4 TECH. PJR 
LABORATORY USAE MES DATE 20 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 

, 17 



3.0 
C =0,33 TlSF 

1 2 3 4 
tfJ= o· DEG 000 .... 

"- TAN tfJ =0 a 
CI) 2.0 
...... .... ... . 
CI) 
CI) 
11.1 ... 
It: .... I-
CI) 

It: t.O 
a: 
11.1 
X 

l"-
CI) r-

l"-

I"- v.:.~ \. I I 
I ~II (.11 )'1" I"--'--l~ I I I • I I • I , , • I I 1'1' , , , I , , I,' 

a 1.0 2.0 3.0 4.0 5.0 6.0 
NOR"AL STRESS. T/SQ FT 15af::. IOc;, 

1.5 AVQ. 

I"- SPECI"ENNO. Al Y2 X3 4 
I"-
r- -J MATER CONTENT. X &0.8 &1.9 52.6 51.8 I"- a: .... - DRY DENSITY. PCF 10.2 69.6 69.2 

"- I"- .... 
I"- - SATURATION. X 91.9 98.& 98.9 a I"- z 

CI) I"- -...... 1.0 VOID RATIO 1.401 1.422 1.431 .... 
~ . ~ It: MATER CONTENT. 7-

CI) r- a: 
CI) I"- 11.1 DRY DENSITY.PCF 11.1 x 
It: I"- ~ co .... , SATURATION~ X' CI) I"-~ .I 11.1 

I"-{T .... It: VOID RATIO' It: 0 
0 0.5 "-.... 

" 
11.1 BACK PRESS •• TSF a: CD -> ~IN PRIN. STRESS. TSF 0.5 1.5 3.0 

11.1 
Q 

"AX. DEV. STRESS. TSF 0.62 0.10 0.61 

- TIHE TO FAILURE. "IN. 9 20 30 
-II , I I I I , I I I I I I I , RATE OF STRAIN INCR.X 6 " 6 

a 5 10 15 20 
AXIAL STRAIN. X, INITIAL DIA"ETER. IN. 1.40 1.39 1.39 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECI"ENS: PLASTIC CLAY CCH). BROMN: SILT LENSES 

LL 12 PL 24 I PI 48 IGS 2.70 (ESTIHATEO) lUNDISTURBED SPECIHEN I Q TEST 
REHARKS: PROJECT LK. PONT. LA.' VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 3-0UG SA"PLE NO. 2-B 
DEPTH/ELEV 4.5/-0.1 TECH. PJR 
LABORATORY USAE NES DATE 20 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 



C =0.0 fJS T ISF 
1 2 3 4 

cp= 0" DEG 000 ~ 
lL. TAN cp = a 
a 
II) ..... r-
~ r . r-
II) r-
II) 
lLI r-
It: r-
~ r-II) r-
It: /.0 r-a: 

~E~ Hs lLI I- ST GT TO D L OW TC P r- 01 :r: l-
II) I-

r-
r-
r-

I J 

0 \,0 2,0 3,0 't5Q1.~ 9~ NORMAL STRESS. T/SQ FT 

0.3 A~q. 
I- SPECIMEN NO. .ct,.1 Y2 X3 4 
l-
I- .....I WATER CONTENT. 7. 71.1 69.3 69.8 70.1 - a: 

~ .... DRY DENS lTY. PCF 57.0 58.2 57.8 
lL. .-. .... 
OJ - Z SATURATION. 7. 98~2 98.7 98.5 
II) .... 
..... 0.2 ... VOID RATIO 1.955 1.895 1.914 ~ 

=i ~ . It: WATER CONTENT. 1- -
II) a: 
II) 

~~ lLI DRY DENSITY. PCF lLI :r: 
It: 

// ~ 
II) 

~ SATURATION. 1-eI) lLI 
It: VOID RATIO It: .0 

0 0.1 lL. 
~ ~ lLI BACK PRESS •• TSF a: m .... 
> MIN PRIN. STRESS. TSF 0.5 1.5 3.0 
I.IJ 
0 MAX. DEV. STRESS.TSF 0.16 0.20 0.20 

TIME TO FAILURE. MIN. 30 20 20 
·1.111 . I I .. I 1 I 1 I II I 1 RATE OF STRAIN INCR.7. 0 5 10 15 20 

AXIRL STRAIN. 1- INITIAL DIAMETER. IN. 1.40 1.40 1.40 
CONTROLLED-STRAIN TEST INITIAL .HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: . PLASTIC CLAY (CH). GRAY 

LL 87 PL 25 I PI 62 I GS 2.70 (ESTIMATED) lUt-lDISTURBED SPECIHEN J Q TEST 
REMARKS: PROJECT LK. PONT. LA. ( VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 3-0UG SAMPLE NO. 3-8 
DEPTH/ELEV 8.0/-3.6 TECH. KOC 
LABORATORY USAE WES DATE 20 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 

. )1 , 



3.0 
C =0,28.5" T/Sf 

1 2 3 4 
.= 0° DEG 1611610 .... 

"- TAN. = 0 
0 
co 2.0 , -.... --• co -co 
1&1 
III: .... 
CI) 

III: 1.0 
a: 
1&1 
:z: 
co l-

I-

--
i-

~IL; v;-- I 11 (III I-~ I I I ~I I I I [\1 I II I LII 1\ I I I I I 1'1 I I I I I I I I I I I I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NOR"AL STRESS. TISg fT oSld.: /0/ 

0.6 Avo. 

~f ~ 
, 
~, 

SPECI"EN NO. Al Y2 X3 '4 

~ ~ , , ...I MATER CONTENT. X 67.2 68.1 ' 88.1 ~r,;,5 a: .... 
~.( ~ ~, - DRY DENS ITY. PCf 60.4 81.0 60.8 

"- .... 
~~ - SATURATION. X 100+ 100+ 100+ 0 z 

co -, 0.4 1"11 VOID RATIO 1.789 1.763 1.771 ... . III: MATER CONTENT. X co a: 
co 1&1 DRY DENSITY. PCf 1&1 :z: 
a:: co .... SATURATION. X co W 

III: VOID RATIO III: c 
c 0.2 I&. .... 1&1 BACK PRESS •• TSf a: ID -> "IN PRIN. STRESS. TSf 0.5 1.5 3.0 
IIJ . 
c "AX. DEV. STRESS. TSf 0.55 0.57 0.80 i'-

- TI"E TO fAILURE. "IN. 8 21 25 
-.L I I I I I I I I I I I I I I 1 RATE OF STRAIN INCR.X 7 7 

0 5 10 15 20 
AXIAL STRAIN,. X INITIAL DIA"ETER. IN. 1.39 1.39 1.39 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECI"ENS, PLASTIC CLAY 'Ctl). GRAY J SILT LENSES 

LL 82 PL,23 I PI 59 I GS 2.70 'ESTI"ATED) I UNDISTURBED SPECI"ENIQ-TEST 
RE"ARKS: PROJECT LK. PONT. LA. " VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 3-0UG SA"PLE NO. 8~C 
DEPTH/ELEV29.0/-24.6 TECH. PJR 
LABORRTORY USAE MES DATE 21 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 



3.0 
C = 0.39 T!SF 

1 2 3 4 
tfJ= 0° DEO 000 ... ... TAN tfJ = 0 

0 
eo 2.0 
...... r-... r-
• r-

eo r-
eo 
1&1 r-
ae r-.... r-eo r-
ae 1.0 
a: r-.... r-
%: r-eo ro -f- / 1\, ~II ;\, I l\l ro 

ro, I I • • I 1LII 1 I 1.1 1111 1 1 1 1 1 1 1 I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NOR"RL STRESS. T/SG FT lSQ f, .:: /OC, 

1.5 /lVQ. 

r- SPECI"EN NO. &.1 Y2 X3 4""' 
r-
r- -' MATER CONTENT. 7- 50.7 53.0 52.2 S2.u t- a: ... - DRY DEN6 ITY. PCF 69.7 68.5 88.8 ... ro ... - SATURATION. 7. 98.5 97.9 97.2 0 - z 

eo -...... 1.0 YOlO RATIO 1.418 1.461 1.450 ... -• - ae MATER CONTENT. 7. -II) 

-~ l... 
a: 

eo -- .... DRY DEN6 ITY. PCF 1&1 %: ae 

( 
~ ..-. :--I 

eo .... SATURATION. 1. eo ..,~ .... 
ae ae c VOID RATIO c 0.5 ... ... 1&1 BACK PRESS •• TSF a: III -> "IN PRIN. STRESS. TSF 0.5 1.5 3.0 

1&1 c "AX. OEV. STRESS. TSF 0.74 0.78 0.83 
~ TI"E TO FAILURE. "IN. 8 21 21 
'", , I 1 1 _I LLJ. ILl I RATE OF STRAIN INCR.1. 5 5 0 5 10 15 20 

AXIAL STRAIN. 1. INITIAL OIAHETER. IN. 1.40 1.40 1.39 
CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECI"ENS; PLASTIC CLAY ICH). ORAY, FINE SAND LENSES 

LL PL I PI I GS 2.70 IESTI"ATED) IUNOISTUR8ED SPECI"EN I Q TEST 
RE"ARKS: PROJECT LK. ~ONT. LA. ~ VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO.3-aUG SAHPLE NO. 13-C 
DEPTH/ELEV 49.01-44.6 TECH. PJR 
LABORATORY USRE MES DATE 21 SEP 84 

TRIAXIAL COMPRESSION TEST REPORT 



3.0 
C =o.3~j- T/8F 

Qt3t3 
4 .= 0

0 DEG ... ... TAN. =0 a 
(0 2.0 ..... ... -
• 

(0 -
(0 
1&1 -
~ -... -to -
~ 1.0 
a: -
1&1 -2: -(0 -

""-

~ V ~" / ,\, V ~, I I I I I I I I I I I I I I I I I I I I I I I I I I , , 

a 1.0 2.0 3.0 4.0 &.0 6.0 
NOR"AL STRE88. 1/8Q FT tY5Q1: -=/04 

1.& Ayq. 
r- SPECI"EN NO. Al Y2 X3 4 
r-
r- ~ MATER CONTENT. 7- &4.8 &3.4 &7.7 55.2 r- a: ... -DRY DENSITY. PCF 66.4 68.2 65.1 ... ~ ... 
~ - 8ATURATION. x 9&.7 98.0 98.0 CI ~ Z 

en ~ -.... 1.0 VOID RATIO 1.540 1.471 1.589 ... 
~ 

• r- ~ MATER CONTENT. 7-
(0 

~ X a: 
en 1&1 DRY DEN8ITY. PCF ILl 2: 
at: =r - V) ... It.- (~ ~ SATURATION. 7. (0 1&1 

'P' 
~ VOID RATIO ~ G 

0 0.5 ... ... 1&1 BACK PRESS •• TSF a: CD -> "IN PRIN. STRE8S. TSF 0.& 1.& 3.0 
III 
Cl 

~ "AX. DEV.8TRESS. TSF 0.89 0.73 0.79 
TI"E TO FAILURE. "IN. 6 6 6 

", I I I I , I , I I , I , RATE OF STRAIN INCR.7. a 5 10 15 20 
AXIAL STRAIN. 7. INITIAL DIA"ETER. IN. 1.40 1.40 1.40 

CONTROLLED-STRAIN TEST INITIAL HEIOHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPE'cI"ENS: PLASTIC CLAY (CH'. GRAY, SHELL PARTICLES 

LL PL I PI I G8 2.70 (ESTI"ATED) IUNDISTURBED SPECr"EN I Q TEST 
RE"ARKS: PROJECT LK. PONT. LA. 4 VIC. HURR. PROT. 

ORLEAN8 PARISH OUTFALL CANAL8 
BORING NO. 3-0UG SA"PLE NO. 14-C 
DEPTH/ELEV &3.01-48.6 TECH. KOC 
LABORATORY USAE WES DATE 21 8EP 84 

TRIRXIRL COMPRESSION TEST REPORT 



C =tJ./o T/SF 

</>= /5° DEG 

TAN</> = 0. :z 6 77' 
l-
lL 4 a ., 
"-
I-

.: 
:3 
III 
~ 
I-., 
~ 
« 2 III 
:z: ., 

, 
)5( 

'-I 

0 0 4 6 8 10 12 
NORMAL STRESS, 0, T ISQ FT ,r Sal: = //c. 

6 
SPECIMEN NO. 1 2 3 Av:g. 

WATER CONTENT, % Wo 36.0 i~7.0 37.5 3C.8 
5 ..J DRY DENSITY IYd. 85.6 84.1 83.e I- « LBI cu FT 

IL 
a !: 

SATURATION, " 100+ 100+ 100+ ., z So 
"-
I- 4 0.947 0.982 0.990 VOID RATIO eo .. 
t> 
I WATER CONTENT, % We 34.7 33.9 33.3 
b 

II: 
« DRY DENSITY Yd 89.0 88.1 89.7 

vi 3 III 
:z: LB:CU FT c ., - ., 

III 
~ III SATURATION, " Se 100+ 100+ 100+ 
l- II: ., 0 

0.874 0.8q~ II: 2 
IL VOID RATIO ee 0.8'58 

0 III 

I- m FINAL BACK 
4.32 4.32 « PRESSURE, T/SQ FT 

.Uo 4.32 :; 
III MINOR PRINCIPAL o. 1.0 3.0 0 1 

STRESS, T/SQ FT 2.0 
MAXIMUM DEVIATOR (0", .0".) 2.45 2.94 3.36 STRESS, T/SQ FT "AX 

TIME TO (0, - 03) , MIN tf 1000 1000 "AX 1000 
0 5 10 

UL TIMATE DEVIATOR (a, - 0,' 1.30 1£0 ,2.30 IS 20 STRESS T:SO FT ~T 

AXIAL STRAIN, " % INITIAL DIAMETER·, IN. Do 1.36 1.36 1.36 
CONTROLLED- STRAIN TEST INITIAL HEIGHT, IN. Ho 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS SILT (ML), GRAY 

LL 

REMARKS: 

SHEET 
ENG FORM NO. 
REV JUNE 1970 

PL 

1 OF 2 
2089 

PI IG. 2.67 
h;'~'T" . 

PREVIOUS EDITION IS OBSOLETE 

TYPE OF SPECIMEN UNDISTURBRn TYPE OF TEST R 
PROJECT LK. PONT. LA. & VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 

~-onr,. 
I SAMPLE NO. "i-B 

DEPTH/ELEV 16.3/-11.9 
LABORATORY URA~R I DATE nh S"F:P lq84 
JMS TRIAXIAL COMPRESSION TEST REPORT 
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EFFECTIVE NORMAL STRESS. u. T/SQ FT 

3 SPECIMEN NO. 
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WATE,R CONTENT. % Wo 
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8 PRESSURE. T/SQ FT 
Uo 
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MINOR PRINCIPAL U. O. ')0 0.74 STRESS. T/SQ FT 1.11 
MAXIMUM DEVI.ATOR (0"1 -0".) 1.40 2.22 2.8"i STRESS. T/SQFT "AX 

+- TIME TO (0, - 03) • MIN I, 
"AX 

0 UL TIMATE DEVIATOR (17 , - 17.) 0 5 10 15 20 T.'SO FT STRESS CT 

AXIAL STRAIN. '. % INITIAL DIAMETER. IN. Do 

CONTROLLED- TEST INITIAL HEIGHT. IN. Ho 

DESCRIPTION OF SPECIMENS 

LL PL PI I G. TYPE OF SPECIMEN TYPE OF TEST 

REMARKS: PROJECT LK. PONT LA & VIC_ HURR PROT. 
ORLEANS PARISH OUTFALL CANALS 

BORING NO. l-OUG ~ SAMPLE NO. "i-B 
DEPTH/ELEV 16.3/-11. 9 
LABORATORY USAEWES I DATE 06 SEP 1q84 

SHEET 2 OF 2 JMS TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDITION IS OBSOLETE 

I -:2 '1-' 
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WATER CONTENT. % Wo tU.5 t31.2 82.1 30.8 

25 .J DRY DENSITY iYd. g1.3 91.9 B8.~ 192.3 l- e LBI cu FT ... 
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I-
P..OO+ 97.5 .. z SATURATION. % SO ~OO+ 100+ ..... 

I- 20 P.826 0.813 0.879 0.805 VOID RATIO eo 
.... 

B2.3 81.6 31.2 3D.4 I WATER CONTENT. % We 
II: .. e DRY DENSITY Yd R~.9 RS.l vi 15 OJ 92.4 g'5.4 l: LB.'CU FT c 

en en 
1&1 ~OO+ p"00+ ~OO+ II: OJ SATURATION. % Se lOO+ 
l- II: 
en 0 

b.774 b.753 Q.805 0.748 II: ... VOID RATIO ee 
0 10 
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I- m FINAL BACK 
~.32 ~.32 4.32 ~ . PRESSURE. T ISQ' FT 

Uo ~.32 
> MINOR PRINCIPAL P...O ~.O OJ Ps 3·0 3.0 0 

. 
STRESS. T/sQ FT 

5 MAXIMUM DEVIATOR (0"1 -0".) P..1.30 0.4.42 9.72 l'r .65 STRESS, T/SQ FT MAX 

TIME T.O to"·1·- 0]1 , MIN t, lnnO hooo 11000 000 ..... 
00' 5 10 IS 

UL TIMATE DEVIATOR 
20 STRESS T.'SO FT 

(01 - 0.) 
CT /50 2..70 3.-fltJ 6.20 

..... AXIAL STRAIN, '. % INITIAL DIAMETER. IN. . Do .~6 .~6 tl. :18 1.~6 
CONTROLLED- STRAIN TEST INITIAL HEIGHT, IN. Ho \3.00 S.OO t3 .00' 3.00 
DESCRIPTION OF SPECIMENS SILT (ML '. GRAY 

LL PL PI I Gs 2.67 TYPE OF SPECIMEN UNDISTURBED TYPE OF.TEST R 
REMARKS: (EST) PROJECT LK. PONT. LA. & VIC. HURR •. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 3-0UG !SAMPLENO. 6-c 
DEPTH/ELEV 21.07-16.6 
LABORATORY USAEWES I DATE 20 SEP 1984 

SHEET 1 OF 2 JMS TRIAXIAL COMPRESSION TEST REPORT 
." 

ENG FORM NO. 
REV JUNE 1970 2089 PREVIOUS EDITION IS OBSOLETE 

)U" 



BASED ON MAXtf.'/o J . 
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6 -' DRY DENSITY Yd
o 
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g Z SATURATION, % So 

4 I:Zl VOID RATIO eo 

f)2' 
P-i WATER CONTENT, % We 
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f)2 2 
0( DRY DENSITY Yd 1&1 c l: LB,'CU FT 

0 III 

P-i 1&1 SATURATION, ~. Se 
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0 
"- VOID RATIO ee r£I. 0 1&1 

0 m FINAL BACK 

~ 
. PRESSURE, T/SQ FT 

Uo 

MINOR PRINCIPAL o. 0.75 L6J± 2.01 1 .27 
-2 

STRESS, T/SQ FT 

MAXIMUM DEVIATOR (CT, .- CT.) 3.14 6.08 6.31 6.22 STRESS, T ISQ FT . .,AX 

TIME TO (0, - (Il) , MIN tf "'AX 

-4 UL TIMATE DEVIATOR (0, - 0.) . 0 5 10 '5 20 STRESS T '50 FT CT 

AXIAL STRAIN, " % INITIAL DIAMETER, IN. 00 

CONTROLLED- TEST INITIAL HEIGHT, IN. Ho 

DESCRIPTION OF SPECIMENS 

LL PL PI I G. TYPE OF SPECIMEN TYPE OF TEST 

-
REMARKS: PROJECT LK. PONT. LA. & VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 3-0UG SAMPLE NO. 6-c 
DEPTH/ELEV 21.0/-16.6 
LABORATORY USAEWES DATE ?() l=:H'P 1 0,0,) 

SHEET 2 OF 2 JMS TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDIT'ON IS OBSOLET~ 
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NORMAL STRESS. a. T/SQ F'T !'sal. = 122 

6 
SPECIMEN NO. 1 2 3 Ayq. 

WATER CONTENT. % Wo .26.1 27.4 26.7 ,2c;;.7 
5 .J DRY DENSITY Yd. 96.4 94.9 19'5.7 .... ~ LBI CU FT 

IL 
a !: 

SATURATION. % 9'1.'1 96.7 1962 .. z So .... .... 4 0.729 0.7'17 VOID RATIO eo 0.741 
~ .. 

28~3 26.9 I WATER CONTENT. % We 27.3 -
~-

II: 

3 
0( DRY DENSITY Yd 97.7 w 98.2 99.2 iii J: LB,'CU FT c .. .. 

W 
SATURATION. " lOOt 100+ lOOt II: W Sc 

.... II: .. 0 0.698 0.706 0.'681 II: 2 
IL VOID RATIO e c 

0 11/ 

.... ID FINAL BACK 

S .. 7h S.7h 0( PRESSURE. T/SQ FT 
Uo '5 7h :; MINOR PRINCIPAL .. 

W a, 1.0 i.O 0 STRESS. T/SQ FT 2.0 
1 MAXIMUM DEVIATOR (0", - 0",) 4.02 4.6'5 4.64 ST·RESS. T ISQ FT MAX 

TIME TO (0, - 03) .. • MIN tf 1071 1071 1071 MH 

(JJ S '0 '5 20 
UL TIMATE DEVIATOR 
STRESS T.'SO FT 

(a, - a,) 
~T 

/.4S "c.3Z ,2..95 

AXIAL STRAIN. '. % INITIAL DIAMETER. IN. Do 1. i6. 1.i7 1.18 
CONTROLLED- STRAIN TEST INITIAL HEIGHT. )N .. Ho 3.00 3.00 3.00 
DESCRIPTION OF SP,/OCIMENS SANDY SILT (ML), LIGHT GRAY 

LL. PL PI G. 2.67 TYPE OF SPECIMEN UNDISTURBEDI TYPE OF TEST R 
REMARKS: (E&r) PROJECT LK. PONT. LA. & VIC. HURR. PROT. 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 3-0UG I SAMPLE NO. 17 -B 
DEPTH/ELEV' 64.2/':" 59.8 
LABORATORY USAEWES I DAT'E 18 SEPT 1984 

SHEET 1 OF 2 JMS TRIAXIAL COMPRESSION TEST REPORT 
.. -

PREVIOUS EDITION IS OBSOLETE 
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9 PRESSURE, T/SQ FT 
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STRESS, T/SQ FT 
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1.12 1.35 

-1 MAXIMUM DEVIATOR (0", - 0".' 
1.75· 2.98 3.52 STRESS, T/SQ FT MAX 

TIME TO 1o, ..: a 3l , MIN tf MAX 

-20 5 '0 '5 20 
UL TIMATE DEVIAT6R (0", - 0.

3
) 

STRESS T'SO FT ~T 

AXIAL STRAIN, " % INITIAL DIAMETER, IN. Do 

CONTROLLEQo TEST INITIAL HEIGHT, IN. Ho 

DESCRIPTION OF SPECIMENS 

LL PL. PI G. TYPE OF SPEC;:IMEN TYPE OF .TEST 

REMARKS: PROJECT 
LK PONT LA & VIC HURR PRO'r. 

ORLEANS PARISH our FALL· CANALS 

BORING NO. 3-0UG SAMPLE NO,: 17-B 

DEPTH/ELEV 64.2/-59.8 

LABORATORYUSAEWES DATE i8 .8EPr lq84 
SHEET 2 OF2 JMS TRIAXIAL COMPRESSION TEST REPORT 

PREVIOUS EDIT'ON IS OBSOL.ETE 
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0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 
PRESSURE. TSF 

)'5&11:= 9S' 
BEFORE TEST AFTER TEST 

OVERBURDEN PRESSU~E. TSF WATER CONTENT. r. 81.4 28~5 

PRECONSOL. PRESSURE. TSF 0.40 DRY DENSITY. PCF 51.6 82.5 

COMPRESSION INDEX SATURATION. r. 97.1 73.8 

TYPE SPECIMEN UNDISTURBED VOID RATIO 2.264 1.042 

DIA. IN 4.44 HT. IN 1.116 BACK PRESSURE. TSF 

'CLASSIFICAT ION PLASTIC CLAY (CH), GRAY 

LL PL PI PROJECT LK. PONT. LA. ~ VIC. HURR. PROT. 

GS 2.70 (EST) 010 ORLEANS PARISH OUTFALL CANALS 

REMARKS BORING NO. 3-0UG SAMPLE NO. 3-B 

DEPTH/ELEV 8.4/-4.0 DATE 02 OCT 84 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 9 
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0.1 0.2 0.3 0.5 1 2 3· 5 10 2025 
PRESSURE, TSF 

"(.50f.: /03 
BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE, TSF WATER CONTENT, r. 57.7 31.4 

PRECONSOL. PRESSURE, TSF 0.8S' DRY DENSITY,PCF 63.S 94.6 

COMPRESSION INDEX SATURATION, r. 95.0 100 i" 

TYPE SPECIMEN UNDISTURBED VOID RATIO 1.641 O.7S2 

DIA. IN 4.44 HT. IN 1.118 BACK PRESSURE. TSF 

CLASSIFICATION PLASTIC CLAY (CH), GRAY; SILT LENSES 
LL PL PI PROJECT LK. PONT. LA. ~ VIC. HURR. PROT. 

GS 2.70 (EST) 010 ORLEANS PARISH OUTFALL CANALS 

REMARKS BORING NO. 3-0UG SAMPLE NO. 8-B 

OEPTH/ELEV 28.2/-23.8 DATE 03 OCT S4 

CONSOLIDATION TEST REPORT 

SHEET 1 Of 9 
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PRESSURE. TSF 
~sof. = //1 
BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT •. X 3.9.7 28.6 

PRECONSOL. PRESSURE. TSF /.40 DRY DENS I TY. PCF 76.7 93.0 

COMPRESSION INDEX SATljRATION. i. 89.7 95.2 

TYPE SPECIMEN UNDISTURBED VOID RATIO 1.197 0.812 

DIA. IN 4.44 HT. IN 1.142 BACK PRESSURE. TSF 

CLASSIFICATION SANDY CLAY (CL), GRAY; FINE SAND LENSES 

LL PL PI PROJECT LK. PONT. LA. &. VIC. HURR. PROT. 

GS 2.70 lEST) 010 ORLEANS PARISH OUTFALL CANALS 

REMARKS BORING NO. 3-0UG SAMPLE NO. 13-8 

DEPTH/ELEV 48.2/-43.8 DATE 04 OCT 84 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 10 

131 



C =0,/3 T/SF 
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a:::: r 
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~E~ -is P L Te r- 01 lLI r ST GT TO OW P :J: .r 
U) r 
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11 ., 1 1\, .1\1 1 1111 1 I 1 I II I 1 1111 I 1 J 1 

0 /.0 P.O 3·0 
NORMAL STRESS. T/SQ FT 

l/ sol: =/08 
0.3 

~k SPECIMEN NO. X3 ~4 AA h:..\ Y2 

r\' ...J WATER CONTENT. i. 48.5 50.5 45.5 47.2 
a:: 

71.0 I-

~ 
.... DRY DENS I TY. PCF 72.4 74.\ 73.3 u.. 

~ 
I-

~ 
.... 

CJ - ~ . 
z SATURATION. i. 98.7 99.3 96.4 98.0 

U) - .... 
...... 0.2 ........ - .--- VOID RATIO \.327 \.374 \.274 1.301 I-

~ ~. !r"-""l! 

WATER CONTENT. . a:::: i. 
U) a:: 
U) lLI DRY DENSITY. PCF lLI :J: 
a:::: U) 
I- SATURATION. i. U) lLI 

a:::: VOID RATIO a:::: 0 
0 0.1 u.. 
I- lLI BACK PRESS •• TSF a: !D .... 
> MIN PRIN. STRESS. TSF 0.5 1 .5 3.0 0.5 
lLI 
0 MAX. DEV. STRESS.TSF 0.20 0.28 0.28 0.20 

~ TIME TO FAILURE. MIN. 4 4 4 6 
~iL 1 Ll Ll .I.LI :1 L 1 I 1 RATE OF STRAIN INCR.i. 0 5· 10 15 20 

. AXIAL STRAIN. i. INITIAL DIAMETER. IN • 1.40 1.40 \.40 1.40 
CONTROLLED-STRAIN TEST INIT IAL HEIGHT. IN. 3.00 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CH).GRAY: SHELL PARTICLES 

LL 64 I PL 20 I PI 44 I GS 2.70 (ESTIMATED) IUNDISTURBED SPECIMEN I Q TEST 
REMARKS: PROJECT LK PONT LA ~ VIC HURR PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 4-0UG SAMPLE NO. 4-B 
DEPTH/ELEV 12.0/-\7.9 TECH. KOC 
LABORATORY USAE WES DATE 18 DEC 84 

TRIAXIAL COMPRESSION TEST REPORT 

172,-



C =O.I{.S TISf 

f]~~ 
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cp=()O DEG 
..... 
U- TAN cp = 0 
a 
C/J , 
..... f-. r-
CI) I-
CI) 
I.U -a::: ..... ... 
CI) I-
a::: /,0 
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~E~ ~5 b L Te r- 01 I.U - 5T GT TO OW P X; I-
CI) f-
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I-
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'""II II 11)1 I I I I II~ r I I I I I I , , ....... I I il IILI ..11..1..1 

0 1.0 ,eo 3,0 

NORMAL STRESS. T ISQ fT 

0.6 
Os~-I.: 97 /lvC!. 

I- SPECIMEN ND. .&.1 Y2 X3 4 
l-
I- -I WATER CDNTENT. 7- 80.4 79.4 78.3 79.4 f- a: ..... - DRY DENSITY. PCf 53.1 54.1 54.8 u- f- ..... 
f- - SATURATIDN. 7-a f- z 99.9 100+ 100+ 

CI) r- -, 0.4 VOID RATID 2.174 2.118 2.077 ..... 

e~ . a::: WATER CONTENT. 7-
CI) a: 

"CI) 
-.I~ I.U DRY DENSITY. PCf I.U x; 

a::: 

rtf ~ ,~~ 
CI) ..... SATURATIDN. 7-CI) I.U 
a::: VDIDRATID a::: 10 

"10 0.2 u-..... r- I.U BACK PRESS •• TSf a: CD -> MIN PRIN. STRESS. TSF 0 • .5 1.5 3.0 
I.U 
0 MAX. DEV. STRESS. TSF 0.33 0.38 0.29 -

.., TIME TO FAILURE. MIN. 10 2 8 
-, I , I I I I il'l I I I , RATE OF STRAIN INCR.X 0 5 10 15 20 

AXIAL STRAIN. X INITIAL DIAMETER. IN. 1.39 1.39 1.40 
CONTRDLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION Df SPECIMENS: PLASTIC CLAY (CH1. GRAY 

LL 93 PL 24 l PI 69 I GS 2.70 (ESTIt1ATEDl IUNDISTURBED SPECIMEN I Q TESt 
REMARKS: PRDJECT LK PDNT LA ~ VIC HURR PRDT 

DRLEANS PARISH DUTFALL CANALS 
BORING NO. (-DUG 

, SAMPLE"ND.6-B 
DEPTH/ELEV 20.01-25.9 TECH. KDC 
LABORATDRY USAE WEB DATE 19 DEC 84 

TRIAXIAL ~OMPRES~ION TEST REPORT 



3.0 
C =0.30 T/SF 

t3C3t3tS ~ = OD DEG 
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"- TAN cP := 0 
a 2.0 CI) 
...... I-..... l-. I-
CI) I-
CI) 

I-w 
Ill:: r-..... I-(J) r-
Ill:: 1 .0 
a: r-
w 
::c 
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.-
I- a ~III I(ILJ 1\ 1 1 1 

.( 
\11 1-_1 1 I 1 ~Lj I II I 1 II I 1 1111 II I 1 III I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORHAL STRESS. T/se FT 

1.5 
?fsoi: /t::JS 

SPECIMEN NO. Al Y2 X3 ~4 -
.-J WATER CONTENT. X 50.7 47.6 59.3 49.3 
a: ..... -DRY DENSITY. rCF 68.6 71.1 63.2 69.1 

"- - ..... - SATURATION. X a - ·z 94.0 93.7 96.1 92·4 
(J) -...... 1 .0 VOID RATIO 1.456 1.371 1.666 1.440 ..... . - Ill:: WATER CONTENT. X 
(J) a: 
(J) - w DRY DENSITY. PCF UJ ::c 
0:: 

~ 
(J) ..... SATURATION. X (J) I§: I' ---;~ UJ 
0:: 

0:: --.::::s f--- ~ I:) VOID RATIO 
I:) 0.5 u. ..... r UJ BACK PRESS .• TSF a: -z~ CD - , > MIN PRIN. STRESS. TSF 0.5 1 .5 3.0 0.5 w 
Cl 

~ MAX. DEV. STRESS. TSF 0.51 0.59 0.70 0.61 
TIME TO FAILURE. MIN. 6 8 4 10 

-1111 II 1 1 1·111 1111 RATE OF STRAIN INCR.X 0 5 10 15 20 
AXIAL STRAIN. X INITIAL DIAHETER. IN. 1.41 1.41 1.40 1.40 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CH). GRAY: SILT POCKETS .. LENSES 

LL 46 PL 16 1 PI 30 I GS 2.70 (ESTIMATED) I UNDISTURBED SPECIMEN 1 Q TEST· 
REMARKS: PROJECTLK PONT LA .. VIC HURR PROT 

UMITS ON MIXTURE OF MATERIAL. ORLEANS· PARISH OUTFALL CANALS 
BORING NO. 4-0UG SAMPLE NO. 10-C 
DEPTH/ELEV 36.5/-42.~ TECH. KOC 
LABORATORY USAE WES DATE 19 DEC 84 

TRIAXfAL COMPRESSION TEST REPORT 

/I'(!j. 
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C = O. 4~ T/SF 

f/l = 0'" DEG 

TAN f/l =0 
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OOO~ 

=IIIICI.\I~rll I~ IIIII~III 111.1 \11111111111111 

O' 1.0 2.0 3.0 4.0 5.0 6.0 
NIlRMALSTRESS, T/SQ FT 

d so-l: == 12.5-

SPECIMEN NO. 

..J WATER CONTENT, I. 
a: 
::: DRY DENS I TY, PCF 

~ SATURATION, I. ..... 

Al 

25.6 

97.0 

93.7 

Y2 
25.0 

99.3 

X3 
24.2 

99.7 

96.8 94.6 

~4 /!~. 
24.0 -Z~ 7 
98.6 

91.3 

VOID RATIIl 0.738 0.697 0.6910.710 

0:: WATER CIlNTENT, I. 
~rD-R-Y--D-EN-S-I-T-Y-,-P-C-F--~----r----+----~~~ 
CO~--------------~----~---+----~--~ 
UJ SATURATIIlN, I. 

~ VIlID RATIIl 
"-r---------__ ----~----r----+----4_--~ 
~ BACK PRESS.~ TSF 

MIN PRIN. STRESS, TSF 0.5 1.5 3.0 0.5 

MAX. DEV. STRESS, TSF 0.71 0.92 1 .19 1.09 

- TIME TO FAILURE. MIN. 30 30 30 30 

1.40 1.40 

-I I I I I I I I 11.1 I I I 11
20 

RATE IlF STRAIN INCR,/. 
a 5 10 15 r-----------------+-----+---::-''-t-----+-----; 

AXIAL STRAIN. I. INITIAL DIAMETER. IN. 1.40 1.40 

CIlNT,RIlLLED-STRAIN TEST INITIAL HEIGHT, IN. 3.00· 3.00 3.00 3.00 

DESCR I PTI ON OF SPEC I MENS: PLAS TI C CLAY (CH), GRAY: CIlNCRETI IlNS 

LL 52 PL 14 lpI 38i GS 2.70 (ESTIMATED) lUNDISTURBED SPECIMEN! Q TEST 
REMARKS: PROJECT LX PIlNT LA ~ VIC HURR PROT 

ORLEANS PARISH OUTFALL CANALS 

BORING NO. 4-0UG SAMPLE NO. 13-~ 

UEPTH/ELEV 48.0/~53.9TECH. KOC 

LABIlRATORY USAE ~ES DATE 20 DEC 84 

TRIAXIAL COMPRESSION TEST REPORT 



3.0 
C =0.54 TlSF 

t3t3~ 
4 

cp:: 0° DEG 
..... 
LI.. TAN cp ::0 
a 
(IJ 2.0 ..... ..... r . I-
(IJ I-
(IJ 

I-w 
a:: ..... r U) r 
a:: 1.0 
a: w r 
x: r 
(IJ t:-. f---

l- Ii '\ V "\ if 
\1 

l-
I-

\ III 1-1 I I I I I I I I I I I I I I I I I I i I I I I I I I I I I I I I I I i I I I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. T/SQ FT 

o SC1'1. =//0 Ai/g, 1 .5 
r SPECIMEN NO. .&.1 Y2 X3 4 
l-
I- ..J WATER CONTENT. I. 47.3 44.3 45.0 "'fs, S I- a: ..... .... DRY DENSITY. PCF '73.9 '77.1 '76.0 

LI.. I- ..... 
I- .... 

SATURATION. Yo 99.7 100+ ·99.9 a r l z 
(IJ r .... 
..... 1 .0 VOID RATIO· 1.281 1.185 1.216 ..... 

i- f . i-

~ 
a:: WATER CONTENT. i. 

(IJ r a: 
(IJ I- w DRY DENSITY. PtF w x: 
a:: I-

....... (IJ ..... SATURATI ON. I. . (IJ 1- . w 
r-~ a:: VOID RATIO a:: 0 

0 0.5 "-..... w . BACK PRESS •• TSF a: co ..... , . 

> MIN PRIN. STRESS. TSF 0.5 1 .5 3.0 
UJ 
Cl MAX. DEV. STRESS. TSF 1.02 1.08 1 .19 l-

i'- TIME TO FAILURE. MIN. 8 7 7 
-1

00

1 I I I I I I I I I I I I I I RATE OF STRAIN INCR.1. 0 5 10 15 20 
AXIAL STRAIN. Yo INITIAL DIAMETER. IN. 1.40 1.40 1.40 

CONTROLLED-STRAIN TEST INIT IAL oHEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CH1. o-RAY: SILT POCKETS" LENSES 

LL 48 PL 22 I PI 26 lo-s 2.'70 (ESTIMATED) I UNDISTURBED SPECIMEN I Q TEST 
REMARKS: PROJECT LK PONT LA " VIC oHURR PROT 

LIMITS ON MIXTURE OF MATERIAL. ORLEANS PARISH OUTFALL CANALS 
BORING NO.4-0Uo- SAMPLE NO. 22-B 
DEPTH/ELEV 84.0/-89.9 TECH. KOC 
LABORATORY USAE WES DATE 20 DEC S4 

TRIAXIAL COMPRESSION TEST REPORT 

J3~ 



3.0 
C = 0.49 T/SF 

1 2 3 4 
f#3=O° DEG QQQG: l-

ll.. TAN f#3 = 0 
a 
CJ) 2.0 ..... f-
I- -. 
CJ) -
CJ) 
UJ -IX 
I- -CJ) 

IX 1.0 
a: 
UJ -:t; 
CJ) - -- r ~~ r, ~ Ii "\ - ~I III -I I 1 I I I I I. I 1 II 1 II I II I 1 I1I1 1 1'1 II I , 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. T/SQ FT 

0'501. =/11 
1.5 

SPECIMEN NO. .&.1 Y2 X3 ~4 A --
~ ...J WATER CONTENT~ i.. 45.1 43.3 43.4 41.8 4-r a: 

I- .... DRY DENSITY. PCF 76.3 77.0 77.4 77.7 u.. ,.. I-
~ .... 

SATURATION. i. 100+ 98.3 99.5 96.6 a I- ,~ 
Z 

CJ) .... 
..... 1.0 VOID RATIO 1.209 1.189 1.178 1.169 I-

~ ~ ~ . - IX WATER CONTENT. i. . 
CJ) '"" ~~ a: 
CJ) 

'"" II UJ DRY DENSITY, PCF UJ ~ :t; 
IX 

~II 
~ ~ 

r- It) 
l- ll. . (} SATURATION. i. CJ) UJ 

"Ill. IX VOID RATIO IX 0 
0 0.5 u.. 
l-

f 
UJ BACK PRESS.~ rSF a: II) .... 

> MIN PRIN. STRESS. TSF 0.5 1 .5 3.0 O.S 
UJ 
c M.AX. DEV. STRESS. TSF 0.82 0.93 1.08 1.09 

TIME TO FAILURE, MIN. 18 16 12 16 
" I , I. I1I1 , I , I I' , I RATE OF STRAIN INCR.i. 0 5 to 15 20 

AXIAL STRAIN. i. INITIAL DIAMETER, IN. 1.40 1.40 1.40 1.40 
CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3 .• 00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CH)' .GRAY 

LL 63 PL 19 I PI 44 I GS 2.70 (ESTIMATED) IUNDISTURBED SPECIMEN J Q TEST 
REMARKS: PROJECT LK PONT LA ~ VIC HURR PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 4-0UG SAMPLE NO. 23-C 
DEPTH/ELEV 89.3/-95~2 TECH. KOC 
LABORATORY USAEWES DATE 21 DEC 84 

TRIAXIAL COMPRESSION TEST REPORT 

I) 7 



2 2 

:\L \L 
. (J) (J) 
~ ....., 
. . 

(J) 

~ 
(J) (D (J) (J) 

UJ 1 UJ 1 ~ 

-( ~ 
~ 

~ 

~ 
~ 

(J) 
-W-

(J) 

"" 
(i\ 

~ 

~r~ ~ 
~ 

a: a: 
UJ ~ UJ 
:I: :I: 
(J) " ...... T (J) CD 

Y 
I.M" r--..t. -..... 

(I') 0 0 I 0 1 2 0 

~ 
3 

..... NORMAL STRESS. TSF 
x 

~ ! s t:rl:: Cf' (;. 
~ -20 i'--

"\ ~ 
TEST NO. 1 A 2y 3X A'Vq. . 

~ z WATER CONTENT. r. 73.6 74.5 72.3 73.6-0 

\ ~ 
--. 
~~ - I-- ..:.J 

~ 

~ -40 
a: VOID RATIO 2.061 2.123 2.064 
~ 

~ 

~ -0 z SATURATION. r. 95.3 93.7 93.5 
\L -UJ 

~ DRY DENSITY. PCF 54~4 53.4 54.4 0 

-J -60 ........... -
a: VOID RATIO AFTER CONSOL 
u - FIFTY PERCENT CONSOLo MIN 10 10 ~ 8 
~ 
UJ WATER CONTENT. r. 53.6 49.6 . 42.1 > -80 -J a • 1 .2 .3 .4 .5 a: VOID RATIO HORIZ • DEFORMATION. IN. z -\L SATURATION. r. 

ep ;:: 2.1 & NORMAL STRESS. TSF 1 .0 2.0 3.0 

TAN ep;:: 0.3839 
MAXIMUM SHEAR STRESS. TSF 0.44 0.77 1 .14 

TIME TO FAILURE. MIN 1132 800 690 
C = 0 RATE OF STRAIN. IN/MIN .00018 .00018 .00018 

ULTIMATE SHEAR STRESS. TSF 

TYPE SPECIMEN UNDISTURBED 3.00 IN. SQUARE 1 0.553 IN. THICK 

CLASSIFICATION PLASTIC CLAY (CH) , GRAY 

LL 9.0 I PL 28 I PI 62 I GS 2.67 ( EST) 

REMARKS: PROJECT LK PONT. LA. &. VIC. H.URR. PROT 

ORLEANS· PARISH OUTFALL CANALS 

BORING NO. 4-0UG SAMPLE 5C 

DEPTH/ELEV 16.4/-22.3 DATE 15 JAN 85 

DIRECT SHEAR TEST REPORT 



0.1 0.2 0.3 0.6 1 2 3 6 10 20 25 

1.50 

'- I-E!p (I.\. 

1:~ 
~ 

" 
1.25 r\ 

1\ 
" 

0 ~~ - \ to"-
G: " 

III!: '\ 
~1.00 
0 

t-E f l'rb > -
" -I-

'\ 
t- -.. r-- l'rl'l t- -.... r-. 

~O .... r--, 
0.15 - -.. - ""b, r-t 

I ...... 
,I) 

I I 
0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 

PRESSURE. TSF 
OSq-!.=I06 

BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. 1- 51.8 36.2 

PRECONSOL. PRESSURE. TSF O.4-,S DRY DENSITY. PCF 69.4 85.8 

COHPRESSION INDEX SATURATION. h 91.9 100 + 

TYPE SPECII1EN UNDISTURBED VOID RATIO 1.428 0.966 

DIA. IN 4.44 HT. IN 1.130 BACK PRESSURE. TSF 

CLASSIFICATION PLASTIC CLAY (CH). GRAY 

LL PL PI PROJECT LK PONT. LA. , VIC. HURR. PROT 

OS 2.10 (ESTl 010_ ORLEANS PARISH OUTFALL CANALS, 

REHARKS BORING NO. 4-0UG SAI1PLE NO. 4-C 

DEPTH/ELEV 13.01-18.9 DATE 13 DEC 84 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 12 

IJ, 



0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 

1. ,·5 
~f-en 

u--r- -f1: ~ 
r-- .... ~ 9.-

~ 
I'.. 

\ 
1.50 

I~~ 

C) \ -..... l\ a: 
III!: \ c ~e I~ - \ C) 

> 1.25 
l\ --~ ... (~ r-. 

t-~ \ ... ..,:t... 
-"1'"'-r-- ... 1\ 

~ .... r--1 h \ 
1.00 - . 

r- r- ~~ 

0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 
PRESSURE, T6F 

)'5td:~/02 
BEFORE TEST AFTER TEST 

OVERBUROEN PRESSURE, TSF WATER CONTENT. i. 80.5 47.2 

PRECONSOL. PRESSURE, T6F /,/ DRY DENSITY. PCF 62.2 73.1 

CO"PRESSION INDEX SATURATION. i. 95.5 97.6 

TYPE SPECI"EN UNDISTURBED VOID RATIO 1.709 1.306 

DIA. IN 4.44 HT. IN 1.128 . BACK PRESSURE, rSF 

CLASSIFICATION PLASTIC CLAY (CH). GRAY' SHELL PARTI_CLES 

LL PL PI PROJECT LK PONT. LA. 4 VIC. HURR. PROT 

G8 2.70 tEST) 010 ORLEANS PARISH OUTFALL CANALS 

RE"ARKS BORINO NO. 4-0UO SAMPLE NO. U-B 

DEPTH/ELEV 40.1/-46.0 DATE 13 DEC 84 

CONSOLIDATION TEST REPORT 

SHEEr 1 OF 11 

/4- (J 



0.1 0.2 0.3 0.6 1 2 3 6 10 20 30 50 100 

1.25 

-1- 4tc t~ 
P"" "I-- l"-

I"" 
r--." 

1.00 ~ 
'\ 

1\ 
I( 

co • - .. 
~ .... 

a: 
CII: ' I' 
c ..... I\, -co r- :""-or-. ' > 0.'75 r-- "I-- "\, 

\. 
1--1-0 

~ ~ 
r- [\. r--. .... 

to- .... 1-- ~I... .... -
0.50 

0.1 0.2 0.3 0.5 1 2 3 5 10 20 30 50 100 
PRESSURE. TSF 

d50/'=/// 
BEFORE TEST 'RFTER TEST 

OVERBURDEN PRESSURE. TSF MRTER CONTENT. X 41.0 33.6 

PRECONSOL. PRESSURE. TSF /. ?.5"" DRY DENSITY. PCF 7'7.3 88.8 

CO"PRESSION INDEX SRTURRTION. X 93.8 100 + 

TYPE'SPECI"EN UNDISTURBED VOID RRTIO ' 1.1'79 0.89'7 

OIR. IN 4.44 HT. IN 1.130 BRCK PRESSURE. TSF 

CLRSSIFICRTION PLASTIC CLAY (CH GRAY· SILT LENSES 
LL PL I PI PROJECT LK PONT. LR ... VIC. HURR. PROT 

os 2.'70 tESf) '010 ORLERNS PRRISH OUTFALL CRNRLS 

RE"RRKS BORING NO. "-OUG SRHPLE NO. 23-B 

OEPTH/ELEV 88.11-94.0 DRTE 13 DEC 84 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 13 

14-1 



6.0 
C = /, 3~O TlSF 

t30Q 
4 

c:p= 0 DEG 
.... 
lJ.. TAN c:P = 0 
C.3 
(J'J 4.0 ..... r-.... r-. r-
(J'J r-
(J'J 

w r-
Q: r-.... r-(J'J r-
Q: 2.0 
a: r-
w r-
:I: ,....- -.... 
(J'J r- /'" 

""'" "" 
:1 I( ,f '\ II ,\ .1 I I I I I II I I I I I I I I I I I I I I I I I I I I I I. 

0 2.0 4.0 6.0 8.0 0 10.0 12.0 
NORMAL STRESS. T/SQ FT ::./28 

6.0 
SPECIMEN NO. Al Y2 X3 :AVQ.· 
-I WATER CONTENT. r. 21.8 20.8 21.5 zl1 a: .... - DRY DENSITY. PCF 102.8 104.8 105.6 

lJ.. ~ .... -(3 - z SATURATION. r. 92.0 92.3 97.4 
(J'J -..... 4.0 VOID RATIO 0.640 0.609 0.596 .... . Q: WATER CONTENT. r. -(J'J 

~ 
a: 

(J'J 
........... w DRY DENS I TY. PCF w· :I: 

Q: 

~ ~" ~, 
(J'J .... SATURATION. r. (J'J -dre- w. 
Q: 

VOID RATIO Q: 
~ 0 

0 2.0 lJ.. .... 

II V- w BACK PRESS •• TSF a: co -> MINPRIN. STRESS. TSF 0.5 1 .5 3.0 w 
a 

~ MAX. DEV. STRESS.TSF 2.14 3.23 2.78 
UME TO FAILURE. MIN. 30 26 30 

-.1 I I I I I I I I I I I I I I I RATE OF STRAIN INCR.r. 
0 5 10 15 20 

AXIAL STRAIN. r. INIT IAL DIAMETER. IN. 1.39 1.39 1.39 
CONTROLLED-STRAIN TEST INIT IRl HEIGHT. IN. 3.00 3.00 3.00 
CESCRIPTION OF SPECIMENS: CLAY (CLl. GRAY: PLAST I C CLAY (CH) POCKETS 

Ll. 36 PL 17 I PI 19 IGS 2.70 (EST I MATED) I UND I STURBED SPEC I MEN I Q TEST 
REMARKS: PROJECT LAKE PONT. LA. ~ VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 5-0UG $AMPl.E ~O. 2-C 
DEPTH/ELEV 7.3/+1.9 TECH. KOC 
L~BORATORY USAE WES DATE 02 DEC 85 

TRIAXIAL COMPRESSION TEST REPORT 



3.0 
C ~ O,2/5T /SF 

1 2 3 4 
cp= 0 DEG 000 l-

ll.. TAN cP = 0 
C3 
(/) 2.0 
"- r-
I- r-. 
(/) -
(/) 

UJ r 
0::: r-
I- -(/) 

0::: 1 .0 
a: -

.UJ 
:I: 
(/) 

r-

r l III ~l 1 1 1 1 v:-~~ LI r t J 1 I 1 ~ 1 I.~ 1 lIt 1 I 1 J I 1 1 1 1 1 1 1 I I I 1 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. TlSQ FT 0:; 9'1 

0.6 
SPEC I MEN NO. ~1 Y2 X3 Avq, 

,~ 
-J WATER CONTENT. /. 57.0 54.8 53.9 S.5:Z a: 

l-

V I~~ - DRY DENS I TY. PCF 57.1 58.1 58.8 
ll.. I-

L - SATURATION. /. 78.9 77.8 77 .9 C3 . Z 
(/) -"- 0.4 VOID RATIO 1 • 951 1 .901 1.868 I-

~ f-. f- 0::: WATER CONTENT. /. . 
(/) 

~l a: 
(/) UJ DRY DENSITY. PCF UJ ~ --- :I: 
0::: 

V 
-.efl- (/) 

I- SATURATION. /. (/) UJ 
0::: VOID RATIO 0::: 0 

0 0.2 ll.. 
~ UJ BACK PRESS., TSF a: ID -> MIN PRIN. STRESS. TSF 0.5 l·5 3.,0 
UJ 
0 MAX. DEV. STRESS. TSF 0.32 0.45 o .~1 . 

TIME TO FAILURE. MIN. 20 20 10 
-I 1...1 I 1 LJ 1 1-.1 1 I -.1J 1 1 RATE OF STRAIN .INCR.i', 

0 5 10 15 20 
AXIAL STRAIN. /. INIT IAL DIAMETER. IN. 1.39 1.39 . 1.39 

CONTROLLED-STRAIN TEST INIT IAL HEI GHT • IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIM~NS: PLASTIC CLAY (CH1. DARK GRAY: ORGANIC flATERIAL 

LL 62 PL 28 J PI 34 lGS 2.70 (ESTIMATED) lUNDISTURBED SPECIMEN I Q TEST 
REMARKS: PROJECT LAKE PONT. LA. & VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 5-0UG SAMPl.E NO. 3-:-C 
DEPTH/ELEV 11.0/-1.8 TECH. KOC 
LABORATORY USAE WES DATE 04 DEC 85 

TRIAXIAL COMPRESSION TEST REPORT 

·14-3 



3.0 
C =O.3~OT ISF 

t3EJt3· 
4 

cp = 0 DEG 
.... 
IJ... TAN cp =0 
C!I 
(/) 2.0 ..... .... 

-0 

(/) 
(/) 

UJ 
0::: .... 
(/) 

0::: 1.0 
a: 
UJ 
:J: 
(/) -

f ~II '0 
( ~ '11 II 1111 1111 1111 II 1 III III 1 1 

0 1.0 2.0 3.C 4.0 5.0 6.0 
NORMAL STRESS. T/SQ FT 0'= /04-

1.5 I SPECIMEN NO. A1 Y2 X3 Avq. 
--I WATER CONTENT. 7. 45.6 60.6 51.4 ..:52.5-

'a: .... .... DRY DENSITY. PCF 73.2 60.2 65.4 
IJ... .... .... 
C!I z SATURATION. 7. 94.4 91.0 87.9 
(/) r- .... 
..... 1.0 VOID RATIO 1.304 1.798 1.579 .... 

,~" r-
0 r- '£' 0::: WATER CONTENT. 7. . 

(/) r- a: 
(/) r- UJ DRY DENSITY. PCF UJ :J: 
0::: 

~r 
(/) .... SATURATION. 7. (/) UJ 
0::: VOID RATIO 0::: 0 

0 0.5 IJ... .... 
~V 

UJ BACK PRESS .• TSF a: CD .... 
> MIN PRIN. STRESS. TSF 0.5 1.5 3.0 
UJ 
c MAX. DEV. STRESS. TSF 0.73 0.50 0.94 

TIME TO FAILURE. MIN. 30 10 30 
li~ 1 RATE OF STRAIN INCR.!. a 5 10 15 20 

AXIAL STRAIN. !. INITIAL DIAMETER. IN. 1 .39 1.38 1.39 
CONTROLLED-STRAIN TEST INIT IAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS; PLASTIC CLAY (CH). DARK GRAY; 

ORGANIC MATERIAL 
LL 75 PL 27 I PI 48 I GS 2.70 (ESTIMATED) IUNDISTURBEb SPECIMEN I Q TEST 
REMARKS; PROJECT LAKE PONT. LA. ~ VIC. HURR. PROT' 

INSUFFICIENT MATERIAL FOR, ORLEANS PARISH OUTFALL. CANALS 

CHECK TEST. BORING NO. 5-0UG SAMPLE NO. 4-0 
DEPTH/ELEV 15.3/~6.1 TECH. KOC 
LABORATORY USAE WES DATE OE? JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 

J 4-4--



3.0 
C =O • .370T/SF 

Qt3Q 
4 

cp = 0 DEG 
l-
I>... TAN cp = 0 
(3 
f/) 2.0 
....... -
I- --. 
f/) 
f/) 
IIJ -
0:: 
l-
f/) 

I-
0:: 1 .0 
a: I-
IIJ I-
:I: I-
00 I-

-I- r-- / ~I V I~I I-
:\ 1 L1 I-~i 1 i-' 1 1 III 1111 1111 I I 1 1 1111 I111 

0 1 .0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. T/SQ FT 0= 76 

1.5 
I- SPECIMEN NO. .tt..l 
l-

Y2 X3 Avq. 
I- ...J WATER CONTENT. Y. 221.6 233.3 234·1 229.7 I- a: 

I- ... DRY"DENSITY."PCF 22.2 21 .4 21.2 
I>... l- I-

I- ... 
SATURATION. Y. 92.7 0 I- z 93.3 92.5 

00 I-
... 

....... 1.0 VOID RATIO 5.735 5.999 6.073 l-
I-

WATER CONTENT. . r 

/. ~ 
0:: Y. . 

00 " I- a: 
00 I- IIJ !RY DENS I TY. PCF IIJ :I: 
0:: 

~ I~ ~~ 
00 

SATURATION. Y. I-

" " 00 loA IIJ" 

~ 0:: 
0:: ~~ 0 VOID RATIO 
0 C.5 I>... 
I-

V~ 
IIJ BACK PRESS .• TSF a: CD ... 

> MIN PRIN. STRESS. TSF 0.5 1 .5 3.0 
IIJ 
0 MAX. ~EV. STRESS. TSF O. "17 r 0.61 0.84 

lU1E TO FRILURE. MIN. 12 12 10 
-II II 1111 1 I I 1 11I1 RR.TE OF STRAIN INCR.Y. 

0 5 10 15 20 
AXIAL STRAIN. Y. INITIAL OIAMETER. IN. 1.40 1.40 1 .40 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
OESCR I PTI ON OF SPECIMENS: ORGANIC CLAY (OHl. DARK GRAY 

LL 313 PL 111 J PI 202 I GS 2.40 (EST IMATEO) I UNDISTURBED SPECIMEN lQ TEST 
REMARKS: PROJECT LAKE PONT. LA. ( VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 5-0UG SAMPLE NO" 6-B " 
DEPTH/ELEV 21.5/-12:3 TECH. KOC 
LAB ORA TORi USAE WES DRTE 06 JAN 86 

TRIRXI~LCaMPRESSION TEST"REPORT" 

14-5 



3.0 
C =0.170 T/SF 

L3t3t3 
4 

cp = 0 DEG 
~ 
u. TAN cP = 0 
0 

'(f.) 2.0 
"- r 
~ r . r 
(f.) r 
(f.) 
UJ r 
0:: r 
~ r i 
(f.) + 
0:: 1.0 
a: r 
UJ r 
~ r-(f.) r 

.... 

~I I I I V; ~ I I I I I /1 ~t. I 1'1 I I I I I I V;I.\ I I I I I L1 

a 1 .0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. T/SQ FT ,;]=102 

0.6, 
SPECIMEN NO. lL<!VQ. - Al Y2 X3 -
..J WATER CONTENT. 7. 60.3 63.4 60.4 ~l.f ' a: 

~ .... DRY DENSITY. PCF 63.6 61.6 63.8 u. ~ .... 
0 z SATURATION. 7. 98.8 98.7 99.3 
(f.) .... 
...... 0.4 VOID RATIO 1.648 1.735 1.642 ~ 

't 
~~ if . } 

~ 0:: WATER CONTENT. /. 
(J) 

~ ~ a: 
(J) UJ DRY DENS I TY. PCF -UJ ~ 
0:: 'r ---. ~ (J) , , 
'~ 

~~ 
SATURFiTION. 7. (J) UJ 

a:: VOID RATIO 0:: 0 
0 0.2 u. 
~ po UJ BACK PRESS •• TSF a: ID .... 
> MIN PRIN. STRESS. TSF 0.5 ' 1.5 3.0 
UJ .. 
CJ MAX. DEV. STRESS. TS'F 0.30 0.33 0.39 

TIME TO FAILURE .. MIN,' 10 10 10 
-I f I I I I, I I i I I I 11'1 I RATE OF STRAIKINCR.7. 

0 5 10 15 20 
AXIAL STRAIN. /. INITIAL DIAMETER. IN. '1.39 1.39 1.39 

CONTROLLED-STRAIN TEST INIT IAL1-IEIGHT; IN. 3.00 3.00 3.00 
DESCRIPTION OF 'SPECIMENS: PLASTIC CLAY (CH). 'GRAY, 

LL 69 PL 21 1 PI 48 GS 2.70 (ESTIMATED) lUNDISTURBED SPECIMEN I' Q TEST 
REMARKS: PROJECT ,LA~E PONT. LA. &. VIC. HURR~ PROT 

ORLEANS,PARISH OUTFALl. CANALS 
BORING NO. 5-0UG SAMPl.E NO. 8-C 
DEPTH/ELEV 30.31-21.1 TECH. KOC 
LABORATORY USAE ~ES ' DATE 08 JAN 86 
,TRIAXIAL COMPRESSION TEST REPORT 



3.0 
C = O.It;;,OTlSF 

1 2 3 4 
~=O DEG 

OOO~ ~ 
I.L. ,TAN ell =0 
a 
(J) 2.C 
...... f-
~ f-. f-
(J) f-
(J) 

UJ f-
0:: ,.. 
~ ... , 
(J) ,.. 
0:: 1.0 
a: I-
UJ -
:J: ,.. 
(J) ,.. 

-- ~ '\. 
-I I I I 11'11\1 I I I I I I I I 1'1 I I I I I V. III I I' I , 

0 1.C 2.0 3~0 4.0 5.0 6.C 
NORMAL STRESS. T /SQ' FT ,0=104 

1.5 
SPECIMEN NO. A1 Y2 X3 ~4 

.;.J WATER CONTENT. 7. ~2.9 28.7 43.0 38.0 
a: 

~ ..... DRY DENSITY. ,PCF 82.3 85.9 77 .0 79.5 
I.L. ~. - ..... 

SATURATI ON. 7. 84.7 80.5 97.6 91.7 a - z 
(J) r ..... 
...... 1 .0 VOID RATIO 1.C48 0.963 1 .190 1.119 ~ r . r 0:: ~ATER CONTENT. 7. . 
(J) r 0: 
(J) r UJ DRY DENSITY. PCF UJ :z: 
0:: (J) 

~ f- SATURATION. 7. (J) Er ..- UJ 
0:: VOID RATIO 0:: 0 

0 C.5 'I.L. .,.;. 1-1 UJ' BACK PRESS •• TSF a: ID ..... 
> MIN PRIN. STRESS. TSF 0.5 1.5 3.0 0~5 
UJ l-
e .,e./' 

V MAX. DEV. STRESS. TSF 0.33 0.67 0.33 0.30 
TIME TO FAILURE. MIN. 20 20 20 20 

" I , , ' 'I I I' I ' , , 
RATE OF STRAIN INCR.7. 

0 5 ' 1 C ' 15 20 
AXIAL STRAIN. 7. INIT IAL DIAMETER. IN. 1.39 1 .39 1 .~9 1.39 

CONTROLLED-STRAIN TEST INIT IAL HEIGHT. 'IN. ,3.00 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: CLAY (CLl. GRAY: FINE SAND POCKETS 

Ll 34 PL 14 I PI 20 GS 2.70 (ESTIMATED) IUNDISTURBED ~PECIMEN I Q TEST 
REMARKS: PROJECT LA~E PONT. LA. & VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. ,5-0UG SAMPLE NO. 1C-C 
DEPTH/ELEV 38.6/-29.4 TECH. KOC 
LABORATORY USAE WES DATE 07 JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 

/4-7 

Avg. 
38.0 



.01 .02 .03 .05 .1 .2 .3 .5 1 2 3 5 10 

1.50 

[U ID 
t-" P 

I'-- ,... 
9-

I'~ 

1.25 r-. 
~~ 

0 - r--r-, ~ 
a: 
Ik: i\ 0 -0 

'" > 

I~R 
1.00 '\, 

I\.. 

• E, f ~b 

. 

0.75 

.01 .02.03 .05 .1 .2 .3 .5 1 2 3 5 10 
PRESSURE. TSF 

BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. 7. 46.9 33.1 
" 

PRECONSOL. PRESSURE. TSF 0.60 DRY DENSITY. PCF 7(}'4 87.7 
, 

COMPRESSION INDEX SATURATION. 7. 90.8 96.9 
," 

TYPE SPECIMEN UNDISTURBED VOID RATIO 1.394 0.922 

D'fA. IN 4,.44 HT. IN 1.130 BACK PRESSURE. TSF 

CLASSIFICATION PLASTIC CLAY (CH), BROWNISH GRAY; ORGANIC MATERIAL 

LL PL I PI PROJECT LAKE PONT LA ~ VIC HURRPROT 

GS 2.70 tEST) 010 ORLEANS PARISH OUTFALl, CANALS 

REMARKS BORING NO. 5-0UG SAMPLE N.O. 4-B 

DEPTH/ELEV 13.5/-4.3 DATE 06 JAN 86 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 9 



0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 

5.0 
e 

oJ' """i ~ I'-... 
1~ 

r--.. 
r---I'\ 

~ 4.0 
'C~ 

~ 1\ ~ 
0:: 

1\ 0 - \ 0 
> 

'~ 

3.0 ~ 

!\ 
f-e f 'tD 

. 

2.0 

0.1 0.2 0.3 0.5 1 2 3 5 10 2025 
PRESSURE. TSF 

BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. X 191 .2 108.1 

PRECONSOL. PRESSURE. TSF 0.68 DRY DENS I TY. PCF 25.8 40.8 

COMPRESSION INDEX SATURRT roN. 7. 95.3 96.9 

rfPE SPECIMEN UNDISTURBED VOID RATIO 4.814 2.677 

DIA. IN 4.44 HT. IN 1-136 BACK PRESSURE. TSF 

CLASSIFICATION ORGANIC CLAY (OR), DARK GRAY 

LL PL PI PROJECT LAKE PONT LA &. VIC HURR PROT 

GS 2.40 ( EST) 010 ORLEANS PARISH OUTFALL CANALS 

REMARKS BORING NO. 5-0UG SAMPLE NO. 6-B 

DEPTH/ELEV .2 1 • 3 I -12 • 1 DATE 28 JAN 86 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 8 
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0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 
1.75 

-I-ep b.. 1.50 -r-. 
i~ 

"I\. 
~~ 

0 ~ ...... .... \ ~ 1.25 
1\ 

Cl I",. ...... 
I~~ 0 

> 

'\ 

\. 

1.00 .e ~h 

0.75 
0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 

PRESSURE. TSF 

BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. 7. 54.5 38.2 

PRECONSOL. PRESSURE. TSF 0.18 DRY DENS I TY. PCF 66.8 84.3 

COMPRESSION INDEX SAlrURAT I ON. 7. 96.5 100 + 

TYPE SPECIMEN UNDISTURBED VOID RATIO 1.525 1.000 

DIA. IN 4.44 HT. IN 1 .109 BACK PRESSURE. TSF 

CLASSIFICATION PLASTIC CLAY (CH). GRAY; SHELL PAR'I'ICLES 

LL PL PI PROJECT LAKE PONT LA '" VIC HURR PROT 

0.5 2.70 (EST) 010 ORLEANS PARISH OUTFALL CANALS 

REMARKS BORING NO. 5-0UG SAMPLE NO. 8-C 

OEPTH/ELEV 30.9/-21.7 DATE 06 JAN 86 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 7 



3.0 
C =O,4-ZjT/SF 

1 2 3 4 
cp = 0 DEG OOQ .... 

LL. TAN cp =~O 
(3 

In 2.0 
...... I-.... f--0 

In .. 
In r UJ 
a::: .... -In 

a::: 1.0 
a: -UJ 
:z: 
In 

If ~1 / I~ V ~ .. 
I I I I I I I 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. T ISQ FT 0= lao 

1.5 
SPECIMEN NO. Al Y2 X3 Avq __ 
...J WATER CONTENT. /. 62.3 53.5 67.0 00~9 a: .... - DRY DENSITY. PCF 59.1 64.5 57.2 

LL. .... -(3 z SATURATION. /. 90.8 89.5 92.9 
In -...... 1.0 VOID RATIO 1.853 1 .614 1.947 .... 

0 ~/ ~. a::: WATER CONTENT. /. . 
In >---- a: 
In l- X", ~ 

UJ DRY GENSITY. PCF UJ :z: 
a::: 

Vv V ~~. 
In .... SATURATION. /. In UJ 

-;I a::: 
a::: 0 VOID RATIO 
0 0.5 LL. .... 

V 
UJ BACK PRESS •• TSF a: CD - MIN PRIN. STRESS. TSF > 0.5 1.5 3.0 

UJ 
c 

MAX~ DEV. STRESS. TSF 0.76 0.97 0.85 
TIME TO FAILURE. MIN. 30 30 10 . 

I I RATE OF STRAIN INCR.Yo 
0 5 10 15 20 

AXIAL STRAIN. Yo INIT IAL DIAMETER. IN. 1.39 1 .39 1.39 
CONTROLLED-STRAIN TEST INIT IAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CH). GRAY: ORGAN1C MATERIAL 

LL 71 PL 26 I ~ I 45 I GS 2.70 (ESTIMATED") IUNDISTURBED SPECIMEN I Q TEST . 

REMARKS: PROJECT LAKE PONT. LA. ~ VIC. HURR. PROT 
ORLEANS PARISH OUTFALL CANALS 

BORING NO~ 6-0UG SAMPLE NO .. 1-B 
DEPTH/ELEV 1·0/-2.5 TECH. KOC 
L.ABORATORY USAE WES DATE 08 JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 

IS I 



C =0. //5- TlSF 
1 2 3 4 

cp=o DEG QQQ ..... 
u.. TAN cP = 0 
0 
v,) 
...... ..... . 
v,) 
v,) 

LIJ 
III:: ..... 
v,) 

III:: I 
a: r-

RE~ -is P L TC LIJ r- ST GT TO OW P r- 01 :J: r-
v,) r-

r-
r-
r-
~LI II ~ml I III , 1\, I I I I I 1 I I I '11\1 I I I I I I I I I I I I I I I I I I I I 

0 I ..z 3 
NORMAL STRESS. T/SQ FT (1= 9? 

0.3 
SPECIMEN NO. Ava. r- Al Y2 X3 

r-
r- ...J WATER CONTENT. 7- 73.4 69.5 69.2 7~ r- a: ..... 

~~ 
.... DRY DENSITY. PCF 55.9 58.0 57.9 u.. ~. 

t: 
.... 

SATURATION. 7-0 z 98.4 98.4 97.8 
v,) .... 
...... 0.2 ........... VOID RATIO 2.013 1.908 1.910 ..... 

(, ~~ . III:: WATER CONTENT. 7- . 
v,) a: 
v,) LIJ DRY,BENSITY. PCF LIJ :J: 
III:: v,) ..... SATURATION. 7-CD LIJ 

~ III:: VOID RATIO III:: 0 
0 0.1 u.. ..... LIJ BACK PRESS •• TSF a: II) .... 
> MIN PRIN. STRESS. TSF 0.5 1 .5 3.0 w 
0 MAX. CEV. STRESS. TSF 0.23 0.23 0.24 

TIME TO FAILURE. MIN. 6 6 6 
'I I I I I I I I I I I I I I I I RATE OF STRAIN INCR.7-0 5 10 15 20 

AXIAL STRAIN. i: INITIAL DIAMETER. IN. 1.39 1:39 1.39 
CONTROLLED-STRAIN TEST INITIAL HEI GHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (C.H). GRAY 

L.L. 73 PL 22 I !" I 51 I GS 2.70 (ESTIMATED) IUNDISTURBED SPECIMEN I Q TEST 
REMARKS: PROJECT LA~E PONT. LA. ~ VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CAf'.}ALS' 
BORING NO. 6-0UG SAMPL.E NO. 5-8 
DEPTH/ELEV 11.61-19.1 TECH. KOC 
LABORATORY USAE WES DATE 09 JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 



3.0 
C = 0./50 T ISF 

L3Qt3 
4 

cp= 0 DEG 
l-
lL TAN cp = a 
0 2.0 II) 

" l- -. 
II) ... 
II) 
UJ --
It: - • 
I- -II) 

It: 1.0 
a: 
UJ 
:J: 
II) 

l-
I-
1-. /: 1\ I VI ;-, V ;-, I I I 

0 1 .C 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. T/SQ FT l= 9S 

0.6 
I- SPECIMEN NO. ~1 Y2_- X3 /lvq. 
I-

83.0 I- ...J WATER CONTENT. i. 83.0 83.3 83./ 
a: 

I- - DRY DENSITY. PCF 51 .7 51.8 51.7 
IL I--0 z SATURA TI ON. i. 99.2 99.7 99.2 
II) --" 0.4 VOID RATIO 2.260 2.257 2.260 l-

I-. I- It: WATER CONTENT. i. 0 

II) 

~~ 
a: 

II) UJ DRY DENSITY. PCF UJ :J: 
It: "r ~ II) 
I- " SATURATION. I. II) 

~~ 
UJ 
It: VOID RATIO It: 0 

0 0.2 IL 
I- ---,. w BACK PRESS .• TSF a: "Z~ CD -> MIN PRIN. STRESS. TSF 0.5 1.5 3.0 w 
CJ MAX. DEV. STRESS. TSF 0.31 0.30 0.30 

TIME TO FAILURE. MIN. 6 24 24 
-I li~ LLII I I ~ l LIII RATE OF STRAIN INCR.1. -6 6 

0 5 10 15 20 
AXIAL STRAIN. I. INITIAL DIAMETER. IN. 1 .39 1.39 1.39 

CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY I CH l. GRAY 

LL 94 PL 25 J ~ I 69 J GS 2.70 (EST~MATED) lUNDISTURBEb SPECIMEN I Q- TEST 
REMARKS: PROJECT LAt(E PONT. LA. ~ VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 6-0UG SAMPLE NO. 5-8 

DEPTH/ELEV 21.51-23.0 TECH. KOC 
LABORATORY USAE WES DATE 09 JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 

JS3 



C =0.15"0 T/SF 
1 .2 3 4 

cp = 0 DEG QQQ l-
I&.. TAN cp =0 
ell 
CI) 

"- -
I- --. 
CI) -
CI) 

au -
0::: < 
I-
CI) 

0::: I 
a: 

RE~ -is P L au r- ST GT TO OW Te p _01 ::t: r-
CI) r-

r-
r-
~ 

""'1 , 1 , 11\1 1 1111 , ., 1 II' , , 1 , 1 , ~ ~I , 1 1 1111 1 I 1 1 1 II 

0 1 Z 3 
NORMAL STRESS. T/SQ FT t= 98 

0.6 
f- SPECIMEN NO. ~1 Y2 X3 /lVQ, r-
r- ...J WATER CONTENT. 7. 70.5 74.9 67~~ 7()~8 r- a: I 

i- ... DRY DENSITY. PCF 57.4 55.~ 58.0 
I&.. r- I-

r- ... 
SATURATION. 7. ell r- z 98.3 98.5 95.1 

CI) ~ 
..,. 

"- 0.4 VOID ,RAllO 1.937 2.053 1.904 l-
I-

l I!' WATER CONTENT. . f- 0::: 7. . 
CI) .... 

~~ a: 
CI) - au DRY DENSITY. PCF ILJ ::t: 
0::: tr ~ ~ CI) 
I-

~ 
':" SATlfflATION. 7. CI) ILJ 

0::: 
0::: 0 VOID RATIO 
0 0.2 I&.. 
I- P ILJ BACK PR.ESS.. TSF a: a:I .... 
> MIN PRIN~ ST~ESS. TSP 0.5 1.5 3.0 
ILJ 
0 MAX. DEV. STRf5'&. TS.F 0.28 0.30 0.35 

'" TIME JOFAIlUfiE~~:·tUN. 6 18 .24 
-, , i, , 1 1 1 1 lit 1111 RATE OF STRAIN'fNCR.7. 6 6 

0 5 10 15 20 ,' .. 

AXIAL STRAIN. 7. INIT IAL DIAMETER,. IN. 1.39 1.39 1.39 
CONTROLLED-STRAIN TEST INIT IAL HfIDMT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (~)" tRAY: SILT POCKETS 

LL 84 PL 22 / PI 62 GS 2.70.lESTIMATEDl /UNDISTURBED SPECIMEN / Q TEST 
R~MARKS: PROJECT LAKE PONT. LA. ~ VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 6-0UG SAMPLE NO. 7-B 
DEPTH/ELEV 25.71-27.2 TECH. KOC 
LABORATORY USAE WES DATE 26 NOV 85 

TRIAXIAL CO·MPRESS I ON TEST REPORT 

/54-



0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 

-
" -1--

~ 1.75 
.... 1'1~ 

[', 

f\ 
C~ 

1.50 1\ 
1\ 

1\ 
0 .... \\ ..... 
a:: 
a::: 
c .... 1\ 
0 \ 
> 1.25 

I) 

~ 
\ 

\ 

1.00 _ " 1\ 
I- f u 

0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 
PRESSURE. TSF 

BEFORE TEST AFTER TEST 

OVERBURDE~ PRESSURE. TSF WATER CONTENT. X 61.6 38.3 

PRECONSOL. PRESSURE. TSF 0.37 DRY DENSITY. PCf 60.4 84.7 

COMPRESSION INDEX SATURATION. 7- 93.0 100 + 

TYPE SPECIMEN UNDISTURBED VOID RATIO 1.790 0.990 

DIA. IN· 4.44 HT, IN 1.134 BACK PRESSURE. TSF 

CLASSIFICATION PLASTIC CLAY (CH), GRAY 

LL PL PI PROJECT LAKE PONT LA 4. VIC HURR PROT 

GS 2.70 (EST) 010 ORLEANS PARISH OUTFALL CANALS 

REMARKS BORING NO. 6-OUG SAMPLE NO. 5-B 

DEPTH/ELEV 17.41-18.9 DATE 06 FEB 86 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 8 

15"5 



.01 .02 .03 .05 .1 .2 .3 .5 1 2 3 5 10 

2.5 

-I-E O '" oJ 

'" 2.0 , 
" " ~ 

0 ..... 
I- r\ a: 
a:: 

\ 
~ 1.5 
0 
> b 

\ 
\ 

\.. 

- I- ( , f ~D 

1 .0 

.01 .02 .03 .05 .1 .2 .3 .5 1 2 3 5 10 
PRESSURE. TSF 

BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT./. 78.3 48.0 

PRECONSOL. PRESSURE. TSF o,4{, DRY DENSITY. PCF 53.4 78.8 

COMPRESSION INDEX SATURATION. /. 98.1, 100 + 

TYPE SPECIMEN UNDISTURBED VOID RATIO 2.155 1 .140 

DIA. IN 4.44 HT. IN 1 .126 BACK PRESSURE. TSF 

CLASSIFICATION PLASTIC CLAY (CH), GRAY 

LL PL I PI PROJECT L~E PONT LA &. VIC HURR PROT 

GS 2.70 ( EST) 010 ORLEANS PARISH OUTFALL CANALS 

REMARKS BORING NO. G-OUG SAMPLE NO. 7-B 

DEPTH/ELEV 25.51-27.0 DATE 05 FEB 86 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 8 



3.0,--------------r----,----,----,----,----.----,----.----,----, 
C = /, 220 T ISF 

cp :;:: 0 DEG 
~ Ql lj2 lj3 . 4 
IL. TAN cP = 0 
g 2.0 ~---r----r_--~----r----r----,----,~--+----+----+----+--~ , 
~ . 
(/) 
(/) 
UJ 
0:: 
~ 
(/) 

r
r-

t
t-

r ~ K ""~-.......... 0:: 1.e r----r----~---r--~~~-+----+---~~--+----+--~~---+--~ 

~ ~ / I "'\ / \ 
o 

r 
r
r-. 

\ 
~'" "" i"" "" ,,\ ~ " , 1111 t\ III 

"" "'\ "" 1.0 2.0 3.0 
NORMAL STRESS, T/SC 

4.0 
FT 

5.0 6.0 

d= 12Z 
3 .0 r----.,----r----.,--------. 

SPECIMEN NO. Al Y2 X3 Avo. -
r 
r 
r 'Ii.. ..J WATER CONTENT, Y. 28.4 28.6 28.9 .28.'-'cO 

~ ~ - a:r-------------~----~--~~---r~~ 

'IV ~r- .....,I~ ~ t-D_R_Y __ D_E_NS_I_T_Y_, __ PC_F __ -+-9_4_._0--+-_9_5_. 9-+_9_4_._4-+-__ ----1 

~ t d~ ~~ '" ( = I-S_A_T_U_R_A_T _I O_N_, __ Y. ____ -+-9_6_._7-+_1_00_+--+_9_9_._4-+-_--I 
2 0 L"- VOID RATIO 0.793 0.757 0.785 

UJ~~. • r_ )'t J "H ~~ L..--------.-----t---+----t--.----+-----i 1< ~- :~WATER CONTENT, Y. 
DRY DENSITY, PCF 

~: ""~ 0: t----------------i-----+-----+------ir----ri 
~ ::::: SATURAT I ON. Y. 

VOID RATIO 
~ 1.0 " ~ I--B-AC-K--P-R-E-SS--. ,-T-S-F -. -+-----+-----+-----+----1 

-> 
UJ 
c· 

r-~-------------_r---+---~-----I--~ 
MIN PRIN. STRESS, TSF 0.5 1.5 3.0 
MAX. CEV •. STRESS, TSF 2.34 2.60 ~.44 

TIME TO FAILURE, MIN. 16 30 30 
'1 U I I I I I I I I I I I I I RATE OF STRAIN INCR,Y. 

o 5 10 15 20 I-------------------_r---+---~----_r-~ 
AXIAL STRAIN, Y. INIT IAL DIAMETER, IN. 1.39 1.39 1.39 

CONTROLLED-STRA1N TEST INITIAL HEIGHT, IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CHl, GRAY & BROWN MOTTLED 

LL 61 PL 191PI 42 GS 2.70 (EST IMATED 1 .1 UNDISTURBED SPECIMEN 1 Q TEST 
REMARKS: PROJECT LAKE PONT. LA. & VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 7-0UG SAMPLE NO. 2-C 
DEPTH/ELEV 7.0/+2.4 TECH. KOC 
LABORATORY USAE WES DATE 10 JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 

IS7 



3.0 
C =0. 220 T ISF 

1 2 3 4 
cp =0 DEG QQQ ..... 

lL TAN cp =0 
a 
(IJ 2.0 
"- I-..... I-

0 I-
(IJ I-
(IJ 

UJ I-
0::: I-..... I-(IJ 

I-
0::: 1.0 
a: 
UJ 
:I: 
(IJ 

'-
-

-I I 1 I V.I~ 111I V.I I) 1111 I111 I~ 1 I") 1111 1·111 1111 III 1 1 

0 1.e 2.e 3.e 4.0 6.G 6.0 
NORMAL STRESS. T/SQ FT 0=-100 

0.6 
SPECIMEN NO. Al Y2 X3 ilfVQ. 
-I WATER CONTENT. i. 46.4 47.1 46.9 4~.8 a: ..... ..... DRY DENS I TY. PCF 70.3 70.0 69.3 

lL I-'-
~~ ..... 

SATURA nON. i. a 
~ ~ 

z 89.6 90.4 88.4 
(IJ ..... 
"- 0.4 VOID RATIO 1.398 1.407 1.433 ..... 

0 , 0::: WATER CONTENT. i. -(IJ a: 
(IJ I.U DRY DENS I TY. PCF UJ :I: 
0::: 

V 
(IJ ..... SATURATION. i. (J) UJ 
0::: VOID RATIO 0::: 0 

0 0.2 lL ..... T UJ BACK PRESS •• TSF a: ID ...... 
> 

~ MIN PRIN. STRESS. TSF 0.6 1 .5 . 3.0 
UJ 
0 MAX. DEV. STRESS. TSF 0.40 0.46 0.46 

TIME TO FAILURE. MIN. 30 30 30 
'1 III III 1 1111 II I 1 . RATE OF STRAIN INCR.i. 

0 6 10 16 20 
AXIAL STRAIN. i. INITIAL DIAMETER. IN. 1.39 1.39 1.39 

CONTROLLED-STRAIN TEST INIT IAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CH1. DARK GRAY 

LL 69 PL 26 I PI 33 GS 2.70 (ESTIMATED1IuNDISTURBED SPECIMEN I Q TEST 
REMARKS: PROJECT LAi':E PONT. LA. ~ VIC. HU~R. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 7-0UG SAMPLE NO. 4-B 
DEPTH/ELEV 13.6/-4~2 TECH. I':OC 
LABORATORY USAE WES DATE 13 JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 

Jse 



3.0 
C =Q.ZB5T/SF 

l313L3 
4 

cp = 0 DEG 
~ 
I.i.. TAN cp = a " 

CJ 
IJJ '2.0 ..... 
~ 

'. I-
IJJ I-
IJJ 
UJ I-
0:: I-
~ I-(I) I-
0:: 1.0 
a: I-
UJ l-
x I-
IJJ l-

I- -I- ' 
V.I~ I 1\ 1 1 1 V";' 1 1 I \111 1""1111 1 I 1 1 I111 1111 , , , 1 , 1 , , 1 , 

0 1.0 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. T/SQ FT 0: ~o 

1 .5 
SPECIMEN NO. Al Y2 Avo. I- 'X3 

I-
9S.,j~ I- -' WATER CONTENT. 7. 101.0 95.4 100.2 

I- a: 
~ ..... DRY DENSITY. PCF 42.8 45.0 43.6 
I.i.. I- ~ 

I- ..... 
SATURATION. i. 93.7 94.4 CJ ,I- z 92.9 

IJJ ..... 
..... 1.0 VOID RATIO 2.935 2.750 2~866 
~ 

l-. I-
IJJ 

0:: 
a: WATER CONTENT. 7. 

IJJ I- UJ DRY DENSITY. PCF UJ x 
0:: I- IJJ 
~ 

~ 
SATURATION. i. 

IJJ I-

A 
UJ 

~ 0:: '{OlD RATIO 0:: 0 
0 0.5 -'"' LL 
~ 

;f ~ 
--... .. UJ BACK PRESS •• TSF a: III ..... 

:>- MIN PRIN. STRESS. TSF 0.5 1.5 3.0 
UJ 
c , MAX. DEY. STRESS. TSF 0.49 0.58 0~64 

TIME TO FAILURE. MIN. 13 13 13 
fool , 1 , I' ,", "III 1 1 , 1 RATE O~ STRAIN INCR.7. a 5 10 15 20 

AXIAL STRAIN. 7. INITIAL DIAMETER. IN. 1.39 1.39 ,1.39 
CONTROLLED-STRAIN TEST INIT IAL HEIGHT. IN. 3.00 3.00 3.00 
DESCRIPtION OF SPECIMENS: PLASTIC CLAY (CH). GRAY: ROOTS TO 1/4-

L~ 106 PL 31 ,I PI 75 1 GS 2.70 (ESTIMATED) IUNDISTURaED SPECIMEN 1 Q TEST 
REMARKS: PROJECT LAKE PONT. LA. ~ YIC. HURR, PROT 

ORLEANS PARISH OUTFAL,L CANALS 
BORING NO. 7-0UG SAMPLE NO. 6-B 
DEPTH/ELEY 21.71-12.3 TECH. KOC 
LABORATORY USAE WES DATE 13 ,JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 

/S9 



.01 .02 .03 .05 • 1 .2 .3 .5 1 2 3 5 10 

- ,0 ~ 1.75 
~ 

~~i'- , I, 
'\ 

~ 1.50 ~ 
~ \ 
a: 
0:: 

Cl r\ ..... 
1\ 0 

> 

\ I 

1.25 1\ 
\ 

r\ f 10 

1.00 

.01 .02 ~03 .05 • 1 .2 .3 .5 1 2 3 5 10 
PRESSURE. TSF 

BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. r. 59.2 41 .2 ' 

PRECONSOL. PRESSURE. TSF ,59 DRY DENS I TY. PCF 60.5 77.3 

COMPRESSION INDEX SATURATION. r. 89.5 94.2 

TYPE SPECIMEN UNDISTURBED VOID RATIO 1.786 1.180 

DIA. IN 4.44 HT. IN 1.140 BACK PRESSURE. TSF 

CLASSIFICATION PLASTIC CLAY (CH), DARK GRAY 

LL PL PI PROJECT LAKE PONT LA ( VIC HURR PROT 

, GS 2.70 lEST) 010 ORLEANS PARISH OuTFALL CANALS 

REMARKS BORING NO. 7-0UG SAMPLE NO. 4-B 

OEPTH/ELEV 13',4/-4.0 DATE 07 FEB 86 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 8 



0.1 0.2 0.3 0.5 1 2 3 5 10 20 25 

5.0 

1-'== Ih. 
F' ""'t !1-

r-~ ~ ......: 

4.0 
r-, 'r \l 

"\ 

0 \. - ~ ~ 
a: 
~ 

IN, c - \ 0 

> 3.0 
\ 

r\ 

p. f\ 

2.0 

0.1 . 0.2 0.3 0.5 1 2 3 5 10 20 25 
PRESSURE. TSF 

BEFORE TEST AFTER TEST 

OVERBURDEN PRESSURE. TSF WATER CONTENT. 7- 153.2 91.0 

PRECONSOL. PRESSURE. TSF .85 DRY DENSITY. PCF 30.5 46.9 

COMPRESSION INDEX SATURATION. 7- 91 .4 94.8 

TYPE SPECIMEN UNDISTURBED VOID RATIO 4.527 2.592 

DIA. IN 4.44 HT. IN 1.125 BACK PRESSiJRE. TSF 
. 

CLASSIFICATION PLASTIC CLAY (CH), DARK BROWN 

LL PL PI PROJECT LAKE PONT LA &. VIC HURR PROT 

GS 2.70 (EST) 010 ORLEANS PARISH OUTFALL CANALS 
- . 

REMARKS BOR ING NO.·. 7-0UG SAMPLE NO. 6-B 

DEPTH/ELEV 21.5/-12.1 DATE 06 FEB 86 

CONSOLIDATION TEST REPORT 

SHEET 1 OF 8 

IC, I 



3.0 
C =O,S85'TlSF 

C3~t3lS cp = 0 OEG 
.... 
~ TAN cp =0 
C!J 
Ul 2.0 ..... f-.... f-. f-
Ul f-
Ul 

f-UJ 
0:: f-.... f-
Ul r-
0:: 1 .0 
a: 
UJ 

.......... / -- ~ :I:: /' Ul 

h 1\ (,l. D I I I I I I I I I I I ~~L~ i--' ~L 

0 1.C 2.0 3.0 4.0 5.0 6.0 
NORMAL STRESS. T/Se FT d= 117 

3.0 
SPECIMEN NO. A1 Y2 X3 ~4 

~ 

..J WATER CONTENT. X 35.2 26.8 32.2 33.2 
a: .... ..... DRY DENSITY. PCF 82.7 89.3 83.9 90.4 u... - .... ..... 

C!J z SATURATION. X 91.5 81.6 86.1 1CO+ 
Ul -..... 2.0 VOID RATIO 1.038 0.887 1.009 0.864 .... . ~V 0:: WATER CONTENT. X 
Ul a: 
Ul - v/ f-" UJ DRY DENSITY. PCF UJ :I:: 
0:: -;y V Ul .... 

~ SATURATION. X Ul UJ 
0:: YOlO RATIO 0:: 0 

0 1 .0 ~ .... 

V 
UJ BACK PRESS .• TSF a: ~ In ..... 

> MIN ?RIN. STRESS. TSF 0.5 1.5 3.0 0.5 
UJ -J. 
Cl 

V MAX. CEV. STRESS. TSF 0.52 1.72 0.92 1.51 
TIME TO FAILURE. MIN. 10 30 30 30 

~~I I ttLJ ~ I II RATE OF STRAIN 'INCR.X 
0 5 10 15 ,2C 

AXIAL STRAIN. X INITIAL DIAMETER. IN. 1.,40 1.40 1.39 1.40 
CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.CO 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: CLAY (CL). BROWN: SILT POCKETS 

LL 43 Pl 15 I PI 28 I GS 2.70 (ESTIMATED) IUNDISTURBED SPECIMEN I Q TEST 
REMARKS: PROJECT LAKE PONT. LA. ~ VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 8-0UG SAMPLE NO. 1-C 
OEPTH/ELEV 2.1/+3.7 TECH. KOC 
LABORATORY USAE WES DATE 14 JAN 86 

TRIAXIAL COKPRESSION TEST REPORT 

~vg. 
31 'I 



C = O./S.5T1SF 

t3QQt= q, = 0 DEG 
l-
I&. TAN cP = 0 
C!I 
I/) 
...... 
l-. 
I/) 
I/) 
UJ 
0:: • l-
I/) 

0:: / 
a: 

RE~ -is D L TC _01 UJ ST GT 'TO OW P :I: 
I/) ,.. 

-- ~ 
'1 I I I ~'I I \ I II 111\ I I I I I I I I "A' 

.' 

I I I I I I I I I I I 

0 / Z 3 
NORMAL STRESS. T ISQ FT '1= 107 

1.5 
SPECIMEN NO. Y2 X3 f- Al ~4 ' 

f-
~ 

...J WATER CONTENT. X 50.3 41.3 72.5 36.5 ,.. a: 
I- - DRY DENSITY. PCF 69.9 78.3 56.6 80.0 
lL f- I-

r- - SATURATION. X C!I r z 96.2 96.7 98.8 89.1 
I/) .... 
...... 1 .0 VOID RATIO 1.411 (.153 1.980 1.106 I- r-. ~ 0:: WATER CDf4TENT. 1. . 
I/) f- a: 
I/) f- UJ DRY DENSITY. PCF UJ :1:. 
0:: I/) 
l- f- SATURATION. 1. I/) f- UJ 

f- ~~ 0:: 'iOID RATIO 0:: f- e 
e 0.5 lL 
I-

~~ ~ ... ~ UJ BACK PRESS •• TSF a: CD ...... 
> ¥E. , MIN PRIN. STRESS. TSF G.5 1.5 3.0 0.5 
UJ 

I' Cl 
Kh..A MAX. DEV. StRESS. TSF 0.19 0.38 0.35 0.60 
w 

TIME TO FAILURE. MIN .. 4 12 6 30 
-I I I I I II I I I I I I I I I RATE OF STRAIN INCR.'l. 6 a 5 10 15 20 

AXIAL STRAIN. 1. INIT IAL DIAMETER. IN. 1.39 1.39 1.39 1.39 . 
CONTROLLED-STRAIN TEST INIT IAL HEIGHT. IN. 3.00 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLRY (CH). bRAY: SHELLS: 

-
ORGANIC MATERIAL 

LL 70 PL '19 .. I PI 51 I GS 2.70 (ESTIMATED) IUNDISTURBED SPEC I'MEN 1 Q TEST 
REMARKS: PROJECT LAH PONT. LA. ~ VIC~ HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 8-0UG SAMPLE NO. 2-C 
OEPTH/ELEV 6.6/~O.~ TECH. KOC 
LABORATORY .USAE WES DATE 14 JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 

/Iv-g. 
SO. 2.. 



C = O./4-0T /SF 
1 2 3 4 

cp=o OEG QQQt= l-
lL. TAN cP = 0 
C!J 
(/) 
...... 
l-. l-
(/) 
(/) 

UJ r-
0:: 
l-
(/) r-
0:: / 
a: -

RE~ GT H5 P L TC ~Ol 
UJ r- 5T TO OW P :z::: l-
(/) r-

I-

r-
~ ....-...... 
l-iiLt ..... WL i I ~i U I . .t Ilil ilii Lrui I~LI LIII LLI J -' ILl i.lii 

0 / ~ 3 
NORMAL STRESS. T/SQ FT 

0=8.-5 
0.6 

. SPEC IMEN NO. A1 Y2 X3 ~4 r-
I-

WATER CONTENT. I- ~ i. 121.0 1CO.O 153.3 152.0 r- a: 
I- ..... DRY DENSITY. PCF 37.0 44.6 30.0 3C.6 
IL. l- I-..... 

SATURATION. i. 92.0 97.1 89.6 91.1 C!J 

~ 
Z 

(/) ~ 
..... 

...... 0.4 VOID RATIO 3.550 2.781 4.619 4.504 l-

i '" . ~ 0:: WATER CONTENT. i. 
(/) a: . 

1£ (/) ~, UJ DRY DENSIty. PCF. UJ :z::: 
0:: ~ (/) 

I- ·lv ;~ SATURATION. 'l. (/) UJ 
0:: '-'OlD RAT 10 0:: o· 

0 0.2 u.. 
l-

V 
UJ BACK PRESS .• TSF a: CD ..... 
MIN PRIN. STRESS. TSF 1.5 > 0.5 3.C 0.5 

UJ 
0 MAX. CEV. STRESS. TSF 0.22 0.43 0.28 0.23 

TIME TO FAILURE. ~IN. 20 8 8 2C 
:.L1 Ii IL~ I .1 I.Li i.l Ii RATE OF STRAIN INCR.'l. a 5 10 15 20 

AXIAL STRAIN. i. INITIAL DIAMETER. IN. 1.39 1.39 1.39 1.39 
CONTROLLED-STRAIN TEST INITIAL HEIGHT. IN. 3.00 3.00 3.00 3.00 
DESCRIPTION OF SPECIMENS: PLASTIC CLAY (CH1. GRAY: O£CAYED WOOD 

LL 154 PL 38 I PI 116 I GS 2.70 (ESTIMATEOlIUNOISTURBED SPECIMEN I Q TEST 
REMARKS: PROJECT LAKE PONT. LA. ~ VIC. HURR. PROT 

ORLEANS PARISH OUTFALL CANALS 
BORING NO. 8-0UG SAMPLE No. 4-B 
OEPTH/ELEV 13.8/-8.0 TECH. KOC 
LABORATORY USAE WES DATE 15 JAN 86 

TRIAXIAL COMPRESSION TEST REPORT 

/lvg, 
/3/. C 



AE/COE PIEZOMETER READINGS 

APPENDIX B-2 



A-E P\EZ.aN\£'1E..R~ 

/ \ Plez.oN"\~ets) ELfJ~VD ~f\a oc) E L. t.JC:,\lb - th.+Q P-1 P-2 P-3 P-4- P-5 P-b I~e~~ E~~ 
8:D& " 

bk1\~.l!t ~4rrlSIll\ IWe 

q 127/85 -8.4- -~,2 -7,1 2.·2. 2, I -O.b /,8/ - -
q 3~/85 -7.3 -7; 2- -h,9 2,4- . /,9 o,t) 2,713 - , -
16/01/85 -~.B . -b.b -b,O 2,5 2.1 6,3 z,~8 - -
~/31B5 -4iB - 4:." - 4.'3 4.7 3,Q 2,0 5,4-2 - -
i4l231Bh -R.q -R,l -R2 D.B I,L -6,3 - C,'11 (J,9S' 

S/071Bf, -~.q -R.R -R.3 /.3 0,9 - - /,q /,9 
/2/n/Pl) -q.1 -~, 1 -R.l .. /,2 0,8 - - /,2 /,3 

Co In2./& -Q.3 -8;(0 -R.7 /,3 /,0 -,8 - /,7 /.75 

~/251pJ.., -8.5 -a.3 -7.R 1,3 I,D -,7 - /,6 /,62 -
-//JIn'/l4h -B,q -B.l -8, I 0.65 ".3· -J,D - 6,98 /./8 

8/~/Bb -9.0 -R,~ -R,4 (J,S 0.1 -1,4 - 0,98 . tJ,BS 

~2o/Bh -8.2- -RiD -7.+- 0.7 . (j.4- -1,0 - (),bO (J,6D 

q/JI~JPIr, -8.7 -B.~ -8,' 1,4- 1.1 -.7 - I. 7 /,7 
,li23/Bb -8,9 -B.8 .... R.3· /,B /,3 -,'0 - . Z,3 2,3 
12/!6/P.A -R,O -7,'0 -7,3 /,75 /.3 -.1 - /.95 /.8 

• 

t 

-

l #. }-lUff Ko..n e SOd"'- \T\ IlJeY)c;€ 0"\ 'Ao..~ reaA\-i\~ M/8 +0 7\Jt;v 3rt( Iq85 
,. 

~ 1-



COE PlEZOMETERS 

ORlEP-.N5 P\\JE C\lTr=ALL (JHJ~L -
l:hte 1-£ 2-£ 3-£ 4-E 5-E 1-vJ 2-W 3-W 4-W 5-W G~Q.~ . EL· V[). 

112/70 - - - - - -'1.3 -8.8 - - - 0.5 
7/13}7D -8.45 -8.0 -7.5 -8.4 , . 

C),4-- - - - . - -
7/Z317D -7.3 -7.2 - - - - -7.55 - - - /./5 

• 
q/Isho -8.1 -8,0 - -' - -~.4- -8.3 - '- - 2.D 
~qJ71 -7,3 -7.95 -7.1:; -7.8 -6,9 - -8.2 -8.2 ~8.i -8.7 2.4. 

. :;z... 



SAMPLE CALCULATIONS 

APPENDIX B-3 



"I·, \ ~J: ( I 588 
Cf+40 WE~T S\\)E:. CHECKED ElY 

[1.\ 1 I 

HARR N\E\~OD 

S = l<C I T = 44 2 h 0'\ = 13 I 2 

SIT = I s'/44 , ::= .41 Ie S -::-
.~4 tuo r. ) h~ 

Ie, =- • 22 L . 24 (Sp) \D( 

E 12.2 v 

I:.L 4-.5 

I ~O = Ie-l I8') 
~,b' 

/:, ~, 
tL-1.t:>~ 

I . 

; ~ 

• t'L -13.0 

.lIP EL -18.8 

T:::.44 ' 

~~t~L~-_~~S~.~o ______________________________ ~~,,~ __ 

I e ='"·.22 

I 

I 
~-ll 

~------------~~-------------~----~------------------------------~. 
PREVIOUS EDITIONS MAY BE USED 

5 
(FOR USE WITH IO.x 1'0 G"":~) 



~~()\WlllAlI0N SH[[l 

1'1;,\.1: "0RLEA~S ~VE OUTFALL LAI..HiL IpAGI.10f 1 C0MI'lITlll llY fJV [1.\ TI 5/8:5' 
:;['1',::1 Ut-,lt)E.R SEEf>~(,E S~ ?I~% ~t>+DO_~ STA 2H8b rO 5mB 

~1jCK[[) £lY 0,\' I 

HARR tJ\~TJil)D 

5-=2.0' T: 4-1' 2hm== /5,2' 
Ie:. ,2 2 ~ ,34-(CH) (otJ str -= 20 41' ==,4'1 Ie~ ~ ,585 ::= Ie. l2Q'2 

hm .24 (SP) 7.l,' 

. 
i 

.1 
ORLEANS fiNE. 

1------'---1 EL -3.D_V 

2n' (Cl-t; 

EL -4.5 --i~ 

T:::-4-/' 

(sf» 

EL -44-.0 

<... c.\-\) 

, 
L---________ ~------------------------------________________________ ~ 

PBEVIOUS EDITIONS fv1A~E USED (FOR USE WITH lOx 10 GRI[.) 



COMf'lIll\ liON SH[[ 1 

I'''(~II Cl' ORLEP\~S J\~E OUTE~~L ~tJ F=\ l II'AGI 10r j COMI'UTI. (l IlY FJY [11111 .s/e& 
I "u,,', " W t>E &~ E E: PIV=> I: ~,. "" 5O\1>1l "It> b4+a> H~RR S ~t.1H oC CH[CK[[J [W 01111 

H~RR's \J\ETHob 
s = 17.0' T==37 1 2. h \"f\ • 17.01 

-::JT -:;. 17,13/31'::. .4-b Ie~-= ,sq5=Je(/?'O'_L 
hffi B.5 

Ie == ,30 

I.~R = .3-'·~2.5 ::. .~ 
F;~.::, I~R/Je. ::: . leI 3 = 2, C :z 2,0 (CH) (cKj 

L 12.D 

TI P 1;L - 2.2..D 

17' (c~) 137
' 

[L -2 :0 --------; 
I 

~P) 

- 2.0 

~,------------------------------------~------------~---------------~ 
!...fPJ Forr.. I07e 
OCT 8G 

, PREVIOUS EDITIONS 5Y ,BE USED (FOR USE WITH lOx 10 GRID) 



COMI'lll A liON Slil L 1 

PAGI jOl1 C,(lMI'ltliPII' FJV DIIll5 

HF\RR Mt 1 H OD 

5::: \8,5 T:. 37' 
I 

S/r:: 18,0/31'::, '5 
2 hf'{\ = \7, B 

h~ =- ,59::. "le(IB.5) 
h('('\ 8.Q 

I.~ = 37.5~%,5pcf = . b 

CH[CKU) £lY [)I\ 11 

Ie =.280· 

F.S. = J~- ':=. ·(0/2.8 = 2.' ., 20· (0.1<) (cH) 
Ic.e 

i EL -33.0 

0=118
.
5

' 

37' 
~ 

f--.!:1::::.!L=---..::.I43~ . ..u,.D.L-_____ --,-____________ _ 

(Sf) 

I· 
I 
I 
i 

I 
i 
I 
I 
I 
i 
i , 

----------- -------_._---, 
I 

(C~) I 

i ).. I-

L-__ ~ _____ ~ 

U/.'j Forrr, I07e 
OCT 86 

PREVIOUS EDITIONS MA~B[ USED (FOR USE WITH lOx 10 GRIC) 



EL !l,Z Y 

El 1."2.,0 V 

PflLiL 1 (11 2. 
PRE.$uRE. 

5Th '2.~+80 Tb ST~ 23-1-40 
SU\ . 29440 ]> STA .5b-l·OO 

(l5.tXb2.SPCf) =C{SoPS.f' 

t\+ '<e.~ fc::rc ~ = 7l2.tl-.l! ~~~.~i-:. 1314" 

. 5~ 5t>+oo T~ s,.~ ,=-4"'-DD 

L---____________________ ------~--__________________________________ --~ 

UJ,'.j rore; I07e 
OCT 8r, 

PREVIOUS EDITIONS MAY~E USED (FOR USE WITH lOx 10 GRI[l) 



L.!.~') r (Jr~. i CJ7e 
r)r:l Si.. 

~~()f\1I\lllA1ION SHLLl 

PREVIOUS EDITIONS MAY ~ USED 

01 2 
Ct-j[ C"[[\ flY 

(FOR USE WITH. lOx I 0 r;R!~) 



COMPUTATION SHEET 

0" 

IUIJICT T~ql+25 To LAKE EAsr.sIDE 

.T\ 

~ ~ (b't-. 

N~",~ ~ " V\~ HV\b-
\J\ CtI '-

f I !t!' 
\\ 

, 

Sl (' 0J N \I 

lip . W , 
~~ 00 ~ (T1 _ t J 
",P " '0' _-<: 

~ 
., 

-ttJ 1-.., <::> ~ ~ cr~ .., ... ~ 0 3;1 l\ 
~ . ......., 

LMV FORM 107e MAR 82 

rt1 
r-
I 

N 
0 

PREVIOUS EDITIONS MA~S!i USED 
j 

CO"'I'UTEO ~V 

CHECKED IV 

r
oD 

" 

(FOR USE WITH 10 x 10 GRID) 



COMPUTATION SHEET 

'A~FflE-AN$ AVE OUTFALL CANAL I ~AGE 1 OF 1 COM~y BY 

6UBJECT V{JLV£ .5TRuc.. TURE . CHECKED BY 

L~NE's WE/bUTfJ) Cl2E£P R.AT/OM£THOJ) 
ShetA-ple Cvto-ff -Iv £ L -:25,D .. (5 I ,;,b c la,/ ) 

Mo.Xlrflllm Head AH:; 12' ileadwJe,. +7,0 (Loke) 

DA3f!87 
DATE 

To.,/ w .. .f.er -5.0 (Pv/flpi~ Sit) S;de) 

At InflolJJ Cho.nne I to M+low aanne I 
b= 5 1 + 11'1-2(/D')-I//'.f5'= 51' . B - <l3. Sf - ::> I 2' - 3. - ~ . 

D '31 1 • c,'\..:::'sz .... .2:.&1. -= / q :> 3D (Ok) A H 12. ' t:). - • .. 

At \J~ \,,~ 6+ r ucJu r-e +0 61J.f+ Ib~ C.ho.M\e \ 

p = 20' 4- \,' ~s ' :;:: 3b I B:: 58.5 1_ ,q.5 
3 -

c. R. = 3b''''''Q·S' ::: 4,b Z. 3·0 (Ok} 
I" 

A+- VoJ,,~ Str\Jc.4ur~ +1:) Ov+t\o~ c..ha.llne I 
D -= 20' + II i -+ 5 I = 3(01 5 = D 

c.R. = 3eo' == 3.0 Z 3.0 (Ok) 
12 

EL -If,o 

~ E:L -2.5.D - ... 

£L-32..D . (C.H) 

(SM) 

LMV :'~:~2 l07e PREVIOUS EDITIONS MAY BE USED 

10 

_~ EL -2.5.0 

(FOR USE WITH 10 x 10 GRID) 



(;()MI'Ull\ liON ~~HL l 1 

EL II. 

s~ I I.E 

. t..:L- 8.0 
-=::::.......::;;...:.=..---------....,---------------~----'---_J-.-- - .. _. __ . ---' 

EL-Zo.Q 

~T = II ,o/zs = 
2hN\;::'" 4·h 
~ti\=2..3 

.472 

. ~'\ = T E. S ': 
~.n'\ 

~ :YJ Form I07e 
ry', - 86 

(CI4) 

~ 

Ie =- .! 2 £. 
. 34(c H) 
.2.3 ::1<1:.) 

PREVIOUS EDITIONS MAYBE USED 

/1 

T= 2S' 

I.Ct-'l
L

) 

> 

(OK) 

(FOR USE WITH lOx 10 GRI[,) 



HARR METHOD 
i= 32 I ~.:: Ib' 

SIT= IS 

Ie S 
hr'f\ 

= 1 5 Sb=-

F.~. = I '-~ 
Ie 

LfltKE. 

11.6 ~ 

COMPUTATION SHEET 

DA~ 7 
DATE 

2 hff\ :: 12. ' ~eo.aWo.ter .. 7.0 (LAke) 
Ta.tlwo+er - 5,7) (fimfjl1~ Sh+'~n de) 

SHELL 61 -s.t> v 
t--J;,.----'-7r-=.~o!----r-~:r-__f -'... ...... --.--:----u::----.-----~ 

El-32. 

LMV FORM 107 
M,AR 82 e 

-ilP E L. - 2S·D 

~I-() 

(StA) 

(CH) 

PREVIOUS EDITIONS MAV BE USED 
, ,'2--

(FOR USE WITH 10 x 10 GRID) 



I 
I 

I 
I 

l~OMI'lll AllON SHU 1 

I'I;,~I! ,', OR.LEPtNS ~\lE Q .. nVALL CP\NPtL IPAGI:1 or L COMPllTLfl (I'FJv 

!;ll(;.1( Cl I\PfRoP\cJ.t W(\LL5 £A.sT 01DE CHECK£:[) [W 

A 4.5 

EL 0.0 V 
(ONc..RE1[ c.p.~ 

- f1 -1.5 l 
~~oJ:shell_ 

cI>= %- l(: qrc.= 0 

~L -'1.0 
8. -11.() -,.. Jfl-

'* '" 
.,.-

(t-\L) c/>= ''50 .rtf f ~=\\ t.=2bt::t~ 

(ot) T\P t.l.. -2.2.0 _I- 4=00 ~= 1C2~ c= 300(>5+ 

C.OI'\c...re\e Cop ':. 21 )(4,5' X. l' = 9443 X I'5Cpcf =- 13So ~ 
. I,S')(2' xl' = 3.J+.3X 87,S(J((:= 2Ic'Z,,,;>'" 

. .?k~ 5-,$')(. Z~. SpcfX'Z.. )(.1')( r -= III ~ 
k= 1-Si'r\~:: 1-slY'l40°:=. 36 . IT~b~V++ 

t) 11&\l,)\es, ~ loDb ~~().+i\le S~i~ Fr,O\ol\ 
. L, Fou"tlo'h\llW\ ~ ... o.\~S\~ i-t)ef.\~V\ 

['J\j[ ~~7 
Di\1[ 

W. 

R-e~\S+a.M.~ ~ . P':wc.. 
1")( 2 X q'X lOOPS+- +(2X.1')\o.rd'5° (4.5 'x" S4 5PC~)(C\,)(.'5) + 2' (1'')( 300 PSf)( 2.) 

= 'S.3 91 :1/·14 

F.S. =: 5331-11/-8 -:: 3,1.. '? 3.0 (Gk::.) 
l1'?o -itin 

-

-

~--------------------~--.-----------------------------------------------------------------~ 
U.~'j FCir,..-, i 07 e PREVIOUS EDITIONS MAY BE USED (FOR USE WITH lOx 10 GRIC,) 
OCJ T i? (~ I;? 



~'C\MI'Ll1 A110N SH[[1 

lXlMI'UH.[) flYFJV [lAir 7 
CH[ eK.[D [W DlIll 

EL 4'5 

cm~'E. c.~ 

+---_____ ~ _____ J. .L -1. .5 

---- --- ---(tilL) EL - 0, -- -
,0 

~C.RL.'~ CF'IP ~ Z' X4,S 'I-. l' X 150Pc(: = 135D:I{ 

2' XiS' X l' x B7.sP(r~ 26ZS it 

---
L -22.t) --

3bOO.... J6/3~ 
PILE c.t\P~ClTi ~ 2')(.,1' Xq' 'l-.2DDRS-t + 2 (1') tnl".15°(4-'s')C54.S Pc()(q')(.s) 

-+ 2'x 3coPS+X 2)( l' = S3qi~ 

~s, = 5~31: _ -;:: 3. 3 .~ 3.D COlC) 
-3 X 110 \.3~ = 483(r~ Ibl3 

4 B 3q il: /2 'l( 2 8D p~·f ::. 1> 

D=8.~ - {, 5 - g, b = -/0. / U ~y r, f t £ L - /~. 0 

L---___________________ ~ ___ ~ _________ ~ ____ ----------------~ 
LMV Form I07e 
OCT 8G 

PREVIOUS EDITIONS MAY BE USED 

14-
(FOR USE WITH lOx 10 GRID) 



~~\lf\lI'lllAlION SH[ L 1 

11"",,:, . EP\~T C.LosuR.E LEVEE-V~LV£ sll2Uo: (PM,I 01 

I ::,""i <:1 - 5E. TTLL""E.t--fT £~'ST CLO,suR E LEVEE 

1:\"lfI11'lITU1 F'\FJv Il."! 2/8'7 

r 

CH[ n,[ [l f1~ or. 11 

Mo..)(lmvYY\ seH-leN'\~+ or £a~+ Closure Levee /s ,64' kDn7 Verfl;ttl 
51 r-ess InJu(.:h'Ot'l and &;.+I-Iemen-t .4na Iy,s,'s Pr~orarY7. Se++/ernerifs bQs~d I 
bfl/Y on conso/,Ja+lor-, 0 1 clay /",/er-s rnefflecl-erl 05;//4''') stlnJ 100yers) I 

tJ~ed 1 100+ overbui Id. 
For f-Iay layer £L - 20 -10 EL -,32 vs-ed Bor 4-ou~ 

c/Qt /ay~r EL - 41 +-0 EL -53 lIsed Bor 4-ovG 
clay io.'1er LL -,53.Jo £L -60 lI.sed Bor 4-our:. 

Satl11/t 4-c 
SGf/?'jk /I-,t 

II II 

USt:b ,3-D lb~D ~f\o.l~ sis'f'. +t) ~+erN-'\~ ~e+\-l~YYlen-t where, 
Eas+- clos ure /evef? -1-1(:.$ ,"f}+o s.J.ruc+Ure. Used abDV~ .sot/.s I flpV+ 
Ja.-to. Sub,h',,·,ae.d E~s+ c1osur-e le\iee.'I,,+c 4ree rec.-tonoulor-
\Dods, a 

54-8
psf 

0,0 t .--:r'l. 

c'G\\t\.l\o.+c-d, s~~lrr)1\',4 @ ~\!S pC"I'\+ 
/::.s= .12' 

L---_______________________________________________________________________ ~ 

Lr.~'j Form I07e 
OCT 8(.', 

PREVIOUS EDITIONS MAY BE USED' 
15 

(FOR USE WITH lOx 10 GRiu) 



GO 

POS IT lOt .. 
)C- ••• 

STRATA 'UD-DEPTH DEL SIG SETTLEMENT OF STRATUn IN FEET 
hUlt. (FEET) '''SQ FT CTI~E PERIOD SPECIFIED IN VEARS) 

ULT. '.135 •• 27' '.54. 1.e8e 2;168 ~.32. 8.6~e 17.aae 34.561 

1 5.5 ga6.SJ l.e36 e.112 e.'18 •• ea~ e.e31 e.e36 e.e36 0.e36 •• e36 e.836 
2 17.e 7se.3 e.317 e.egs :.141 e.lg3 0.·260 e.3e9 e.317 e.317 e.317 e.317 
3 C!7.S 654.3 e.elS 0.ees .ell e.elS 0.e18 0 .• 18 e.018 e.e18 '.e18 0.elB 
4 38.0 562.5 '.168 e.ese e,e75 e.leC! e.139 0.165 0.168 e.168 0.168 e.168 
5 47.5 4g8.SJ e.egg e.esC! •• '71 e.ege e.e99 0.09g e.e99 e.e9g e.e99 0.e9g 

TOTALS I e.638 '.217 0.316 e.4c!4 e.s47 0.627 e.638 0.638 e.638 e.638 

posnrOH: 
X· 2e.e 

5TI<I';"1'; "'lD-DEPTH ofL S!G SETTLEMENT OF STRA-U~ I~ FEET 
.,un. (fEET) a/sa FT. :Tl~E PER!OD SPEC!fIED 1~ VEARS) 

'''IT. e •. 13S 0.270 0.540 1.080 2.160 ~.32e 8.64. 17 .280 34.560 

1 5.5 446.2 e.019 0.e07 0.ee9 0.012 0.016 0.e19 0.019 0.019 0.019 0.019 
2 17.0 495.7 0.166 0.050 0.073 0. !01 0.137 0.163 0.166 0.166 0.166 0.166 

...... 3 27 .• 5 4ge.3 e.015 0.ee6 •• 009 0.011 0.014 0.015 0.015 0.015 0.015 0.015 

"" 
4 38.0 46:;.8 e.13~ 0.e40 0.059 0.082 0.109 0.130 0.134 0.134 0.134 0.13-1 
5 47.5 435.3 e.886 e.e.46 e.063 0.879 0.886 0.086 0.086 0.086 0.086 0.086 

TOTALS: 0.420 0.149 0.213 ~.285 0.362 0.413 0.420 0.420 0.420 0.420 
PAUSE: • J J COpy DATA ~ND CLEA~ SCREEN J J I 
ENTEI< GO' TO R£S~~E EXECUT:ON 
CO 



POSITICJU 
X· E.' y. ••• 

S'mATA I'IID-E£PTH In SIC SETTL£J£KT or STMM IN FEET 
rtJ1'I. <FEET) .,SQ FT (TIPE PERIOD SPECIFIED 1M ~) 

ut.T. '.135 •• 271 '.548 l._ 2.168 ... 328 8.641 17.281 )4.!a 

1 5.5 28.5 ..... ..... . .... ..... ..... ..... . ... ..... . .... . .... 
2 17.' 95.9 e .... e '.eI2 '.e16 •• 824 ' .• E ••• 39 ...... ...... ...... . ..... 
3 27.5 135.' e.ees '.883 '.883 •• 883 ...... t.ees '.885 •• ees •• ees '.815 4 J8.' 159.' e.'37 '.'12 '.016 '.822 •• eJ8 ••• 37 '.e37 '.837 '.837 •• e37 
5 47.5 171.7 •• 836 ' •• 19 '.826 •.• E '.836 '.'36 ' .• 36 '.836 '.836 •• 836 

TOTALS: '.118 '.846 '.861 '.881 '.182 '.117 '.118 '.118 '.118 '.U8 -
POSITICfU 

)(. 26.7 y. 8.7 

STRATA I'IID-\V'Tlf I£L src SETTt.EP£HT (F STRAM IN FIET 
tt..". (FEET) .,SO FT cTIPIE PERIOD SPECIFIED IN 'ttARS) 

II.T. e.l35 '.271 '.&41 1." 2.161 ".321 8.641 17.281 )4.S&e 

- 1 5.5 215.3 '.114 •• ees .... 7 ••• ' •• 12 ' •• 14 '.11" ' •• 1 .. '.'1" ' •• t .. -....l 2 17.' 248.5 '.896 '.828 '.f.42 '.859 e.878 '.893 ••• e •• ••• • •• 3 27.5 268.1 '.889 '.883 '.885 ' •• 7 .. -'.189 '.889 ••• • •• • •• 4 J8.' 261.8 '.865 '.828 '.828 '.'38 '.853 '.862 '.865 •• ess '.865 •• 865 
5 47.5 254.9 •• 852 •• 828 '.m ..... 8 '.852 '.852 '.852 '.862 '.852 '.152 

TOTAlS: '.236 '.88<4 e.l28 '.161 '.283 '.238 1.236 '.236 '.236 •• 236 
PAUSE: • * • CfPI DATA ~ CLEAR SCREEH ••• 
EHTER '00' TO RESlI'E EXECUTI~ 



LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY 
HIGH LEVEL PLAN 

DESIGN MEMORANDUM NO.19, GENERAL DESIGN 
ORLEANS AVENUE OUTFALL CANAL 

APPENDIX C 
DETAIL COST ESTIMATES . 

APPENDIX C 



-, .. _---- .---:--.--... --.. --.. ---..... -... ---........ ~ .. ---.--.----------. ---_..... . ... _---------

1 HARRISON AVE. TIE--IN STA. 36+14.85 TO STA. 37+14.85 

2 FILMORE AVE. TIE--IN STA. 63+77.7 TO STA. 64+51~7 

:3 ROBEFH E LEE TIE--IN STA. 90+22.25 TO STA. 91+21.25 

4 REACH W-6 I-WALL STA. 91+15.16 TO STA. 91+82 

5 I=<EACH W··-6 I-WALL STA. 91+82 TO STAn 118'1-87 

6 REf!:iCH W-7 I--WALL STA. 118+87 TO STAn 124+87 

7 RE(~CH E-'6 I WALL STA. 91+21.25 TO STA. C)1+84.58 

8 F:EACH E-6 r"-WALL STA. 91.+84.58 TO STA. 1H1+67 

9 ·REACH E--7 I --WALL STA. 118+67 TO STA. 124+67 

10 REACH E--7 I--WALL STA. 124+67 TO STA. 128+67 

11 * REACH E--l I-WALL STA. 2+42 TO STA. :::::+65 

12 * REACH E-·1. I--WALL STA. :::;:+65 TO STA. 36+14.85 

13 * REACH E'--2 I-WALL 37+14.85 TO 44+04 l!., 44+74 TO 50"1-00 

14 * REACH E-3 I-WALL STA. 50+00 TO STA. 63+77.7 

15 * F(EACH E-4 I-WALL STA. 64+51.7 TO STA. 90+22.:25 

16 * REACH W-1 I-WALL STA. 2+40 TO STA. 3+62 

17 * REACH W-1 I-WALL STA. 3+62 TO 22+80 & 23+40 TO 29+40 

18 * REACH E-2 T-WALL STA. 44+04 TO STA. 44+74 

19 *REACH W-l T-WALL STA.22+80 TO STA. 23+40 

20 * R W-2 T-WALL STA 29+40 - 36+28.35 & 37+00.35 - 50+00 

21 * REACH W-4 T7WALL STA. 50+00 TO SAT. 63+76.76 

22 * REACH W-5 T-WALL STA. 64+54.7 TO SAT. 90+14.66 

23 PUMPING STATION T-WALL TIE-IN 

2·4 MOB 8{ DEt10B 

251ENVIROMENTAL PROTECTION 

! I 

$32~483 

$26~982 

$715~360 

$2.1.5 ~r 751 

$50, 275 1 

$96:::;:,748 

$242 !l82~~ 

$1~9 ~ 869 

$42;-3,546 

$557~1711 

$112,317 

$1~795~254 

$64,119 

$107 ~I 785 

$4,147,959 

$2~187,7B5 

$5,404,370 

$100~709 

$60,0(2]0 

l---foc-;:-:-:-88 -cc;;r-------------\-s;m,:C;:r;;L--·-.... -.. ·--··-·-·----.. - .. -·--.... ---~. $1~;"~' 7;-~···~48~· .. 1 

I . , 
I . 

:. .. _ •• _. ___ .~ ..... __ ., ........ ~ .... _H .. _ .. ___ .............. ~._ ... __ ._ .... " .... _ ................... _ •• , ... __ • _ ............ ___ .... _,._ ....... _ ...... __ ...... __ "' .... _ ....... _ ... _._ ....... ., ..... _._ .. _ .... _ ... __ .... _ ....... __ ._r... .. ___ .............. _ ... __ ... ___ .. _,.~_J 



r---"-"-··-L~·~:;:·E-·-F:-(;·I:~·1~·(~·i~1-AR-TR I~ I ;;···-··ij~;~-C.i~~A~~S-··-OU-T F ~",L·L---C-A·~l·;~L-·-·--··---··-··-····-·-······-··--.- .... --....... --.. -... _.--...... -... --......... -.-..... -: 
PHASE I & PHASE II (NOTED BY AN .) . I 

··-i--t;~T········--··-··---·-D:;;;~· i p ·t-i 0 n .-.-----.-----.-.-... --.-.--.-.. - .. -.-.-.... --..... --.. A-~.;;;.;~~.~~ ... -.. -.-... 
r-.. ····---·-·-{--··-·--------·-------···-··-· --.---.. ----- -.-----.--.-------.-.. ------.. ----.----.---.. --... ----.---.-.. .--.-.. -.---------.. -.---... -.-
I 

SUBTc.nAL 

26 PUMPING STATION MODIFICATION 

I 27 PUMPING STATION COFFERDAM 

I 

28 HARRISON AVE. BRIDGE 

29 FILMORE AVE. BRIDGE 

I ROBERT E LEE BRIDGE 

31 UTILITY RELOCATIONS 

lb) D.H. POWERLINES AT STA. $34~)i2l 

I 
! 

EA. I 

I 

I 
I 
I 
I 

I 
! 

$19,729,48f3 

;.po "t,(J, ~_I.~.I u:J d'1 71.", I: ··:,r" I 
~ I") 1:"1-- t:, . I $ .. ,. , .. 8 ~ ,_ 00 

. $4::-::'6,090 

$5:~::':1. ~I B74\ 

I 
~i :l.k~, 0Q.i01 

i 
131 t(j ~, ::. ;.w) I 

I 
! 
I 
I 

I 
! 

~-J-··-----------;.:·U·~-E;.TO-TA-L--·-·------·------1-;;-1--~~; ;··-··;:~;;;-4·',1 
I ,;:) I ~, ' .. -. ~ / -. 

- T I ~ I . <~ r= -:r .. ~ i"r_~' I 2!'JY.. CON NGENC. ES =<=> ,." •• _.6ti, '<J 70 I 
TOTAL CONSTRUCTION (R) $26,900,000 

ENGINEERING & DESIGN 12% $3,200,000 

SUPERVISION & ADMIN~ 10% $3,000,0001 

l~=··.[~.~~~~··· _~~~._ .. _C~ST __ .... =~=_==~~~-~~~~)~~ ....... ~:O~T -.. __ .. -====~:~ ~~~~3· ~~~~~~~~~~~I 

2. 



"~""""'--""""-'--"""-"--"'''-----''-----'''''-''''· ... ___ ._ ...... , ...... , ... __ ...... _ .. _ ..... n. __ .. ____ .... _ .. _ ... _._ ... , ........ -.---..... --,.-.. - .. ---..... _ .. __ .. __ __._ ..... _ ... , ... _ ... __ . ___ ... ,._ .. __ .... 1 

, . I 

~
_ .. _~_~.:.~ __ .. ':~~.~.~~2~"T"E __________ -'~E PD~TCT~RA I.':'_~~LE~S ~~~'=_~_~ .. ~(~~::iL- .. ~ 

Item Description. Quantity Unit Unit Price Amount ' 
.--.--. _ .... __ .,_ ..... _-.-_ .. _-, .. _-_. __ ... .. ..... _-_. _ .. ,... _........ _ ... - --_ ........ _._ .. _._-_ .. __ ., .... _ ... -.. _-_. __ .. -.-.... , .. _-

\ PHASE I . I 
~ HARRISON AVE. BRIDGE TIE-IN I 

BTA. 36+14.85 TO 37+14.85 

1 PZ-22 STEEL SHEET PILE 

2 

:::;: 

4 

PZ-'27 STEEL SHEET PILE 

r~E:II\I. CONC. C{)P 

EtIF:TH WOFW: : 

la) EXCAVATION 

!b) BACKFILL (SEMICOMPACT) 

IC) FILL (SEMICOMPACTED) 

51 F~OAD I.>JC)Rt::: ~ 

a) FULLY COMPACTED SOIL 

c) REINF. CONC. SLAB 

I 
6 TEMPORARY STOCKPILE 

7 REQUIRED BORROW 

BI3-SULB WATERSTOP 

9 L-TVPE WATYERSTOP 

1(2) JOINT MATERIAL 

SUBTOTAL 

WEST srDE - .33*EAST 

602.0 

23Lj·.0 

27.0 

1(2)2.0 

67.0 

119.(2) 

Z3.01 

17.fZl l 
11.0 

.122.0 

. 2·4. (l) 

6.0 

14.01 

11.0 

SF 

SFI 
CY 

CY 

CY 

CY 

CY 

Cyl 

CY 

CY 

CY 

l...F 

LF 

SF 

12.0G~ 

1 '',\ !"ii71 I 
.. L ""_I 

~'::;5(2) • (2)(2) I 

1.00 

5. 5~!) I 
I 

4.50) . 

I 
I 

6.00\ 

14·" ~m I 
i 

2~1)1Zl " ':10 I 
4. (Z){Z) I 

10.
5°1 

10.0°1 

:~,0 .0l1 

2.00 

$7,22·f.!· 

$9,450 

~~~L\C? I 
+' - \.. .. I 

I 
$.~:5::::;\~·::, ! 

I 
.~.J 

1":L ':;":::j ! 

- '*' - ~'81 ~ , ... ' . " . .,\ 
.,_ N. _. 

. ! 
$2, ::?fZl(j ! 

. I 

~;.(IBb I 

:1i60 

i 
'" 1.1'-'\'''-) I ;p ·',r: .. "- ; 

i 
$2:'';:: 

---"'---'-"'-'---"'-
TOTAL $32,48:::-

___ ...... _----.J 



r···------·---·---·----·-·------·-·---------------·--.--------.---.--, -.--.--...... -.. --.. --.-.. ---.-.--.-.--,----,--.-----.. -----.--.---
COST ESTIMATE LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL 

._---_._---_. __ .. __ ._-._, --_ .. _---_._-- _._----,----------.- ----. _ .. -._----.----_._ .. _._ ....... _--_._. __ .-_. __ ._-. 
Item Description Quantity Unit Unit Price Amount 

.... -----.. -_._----------.-----------_._----,---+-

F'HAf:lE I 
~ FILMORE AVE. BRIDGE TIE-IN 

STA. 63+77.7 TO 64+51.7 

1 F' Z --·:22 ETEEI_ SHEET PIL.E 

,., 
..:.. PZ'--27 STEEL SHEET PILE 

:-::; HE Thl. CCINC. CAP 

4 E(:lr;:TH WClF~i< ~ 

a) EXCf-'NAT I DN 

b) BACKFILL (SEMICOMPACT) 

c:) UI'1 I T 

~) I F((Jf.1D \,'JOF:;:I<; 

I la) FULLY COMPACTED SOIL 

b) SUBB{oisr:.:: 

c:) REINF. CONC. SLAB 

6 TEMPORARY STOCKPILE 

7 m·IIT 

8 3-BULB WATERSTor 

9 L-TYPE WATYERSTOP 

10 JOINT MATERIAL. 

I r--' 

SUBTOTAL. 

WEST SIDE - 0.33*EAST 

225 .. 0 SF 12.00 

419.0 SF 12.5(7j 

CY 350.00 

CY 1..00 

75. G1 CY .~.l '" \,J\{} 0::- CC /." I 

25.(2) CY 6.00 
I 

19.0 CY 14.00 

1.3.0 CY 
I 

:200. (zW) I 

166. ,~ CY ::::; . ~i'~ 

6.0 L.F 10.00 

14.0 LF 30 . (zHi'j 

11.0 SF 2.00 

TOTAL 

$~i!, 238 

$7,700 

.~;.l :~;81 

$

413

1 

I 
I 

I 
$150! 

d:'>6J 
+'.':" \oJ I 

I 

$2,6e!llll 

' ~1; ~;:.'t8 1 

$2'~ J 2B7 

$6!16951 

$ ,:",,:- 9B:;'1 ..... -. !' .r!.. I , 



............. ----c.Os.:~Es·~r-I,1·AT·E ---.... ------·· .. ·--.. -.. ·--LAKE-· .. ·F~ON~C;:;·~;F~~-Rrl"I N CI·~·L·E·~·~·~·--~)~~·~~~;;·A~~·L-~:;.~i:~·;.~·~:~ .. l 
Item 

PHASE I 
3 ROBERT E LEE AVE. BRIDGE 

TIE· .. ·IN 
STAn 90+22.25 TO 91+21.25 

1 PZ-22 STEEL SHEET PILE 

2 REIN. CONC. CAP 

::::; Ef-mTl-I WORK: 

a) EXC{iVAT I UN 

b) BACKFILL (SEMICOMPACT) 

c) FILL (SEMICOMPACTED) 
1 

41 FWAD WORt:::: . 

a) FULL COMPACTION 

b) SUBBASE (CRU~. STONE) 

c) REINF. CONCa SLAB 

5 TEMPORARY STOCKPILE 

6 REQUIRED BORROW 

7 3-BULB WATERSTOP 

8 L-TYPE WATYERSTOP 

9 JOINT MATERIAL 

SUBTOTAL 

WEST SIDE =0.33*EAST 

.-. ----.. - ...... - .. r--··-··--.. --1· .. --·-........ ··--........ __ ·-· .... -· .. 
Quantity Unit Unit Price Amount 

I 

1,624.0 SF 12.00 

CY 350.00 

278.17) CY 

81.0 CY 5.50 

64.0 CY 4" :::WJ I 
I 

39.0 CY 

:30. (2) CY 14.00 

19.0 CY 21210.00 

128.0 CY ..,. r, r.. ! ....: •• ..:.:...J; 

22.0 CY 

6.0 LF 10.00 

15.0 L.F 

11.0 SF 

r ... ~ .. i·(3·1 
~.c:" J ~. 

I 
$.i:jA6 1 

I .,. , .. ,"'. (., I 
~p .• :: .. ~:1·1· 

., 'I"'·" I 'z';·,,,.::'l(J I 

.~.~ ,~-, _.\ I 
'':'' '-"','" Y'-'!I , ..... \< .. Y._ t 

~i;41.6 j 

~t>6(l.) I 
$'>4::5°1 

$ "~"'~J II 
~ ... -

$40, Er3~::: I 
," 'L'" 4'7" c· I .J> _ .-:. , ,) 

,--L.. __ . ____ .. -' __ ---1_.~ ___ ... _ .• __ •• __ . __ ..... ___ ._ ..... _ 

TOTAL $54,307 
.. _. __ . __ . __ .... _----_._ ..... -._ ... _---_._-_ ..... -.-_._ ... --.... ---.... ~-- ._ ...... _-_ .. _ ......... _ ... _ .. . 

5 



.. --.--...... -~ .. -... -.-------~-----.. -.-.-.. ---........ ---.-- -------.----.--... -.--.... -....... ----.-~ .... -.-.-
COST ESTIMATE LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL 

Item Df:·:·~s.c r i pt ion Quantity Unit Unit Price Amount. 
,--_ .. _._-------_._._----_._--- ,--/------ ,~------,----,-- _._-,------_ .. __ .. __ .. ,-. 

PI·-IASE I I --WALL 
Jf REACI .. ·I W-6 

STA. 91+15.16 TO 91+82 

1 F'Z-'-22 ~nEEL SHEET PILE 

..., PZ--'27 STEEL SHEET PILE ,,:.. 

'< F~E IN. CONCa CAP .... -

4 EARn-l WORK: 

a) EXClWATION 

b) BACKFILL (SEMICOMPACT) 

c) FILL (SEMICOMPACTED) 

5 TEMPORARY STOCKPILE 

6 REQUIRED BORROW 

7 3-BULB WATERSTOP 

8 L-TYPE WATYERSTOP 

9 JOINT MATERIAL 

390.0 SF 12. (l10 

810.0 SF .1.2.50 

32.0 CY 3:7.i0 .. 00 

35 .. 0 CY 1. 00 

52.0 CY 5 . ~:H21 

157.0 CY 4.50 

42.0 CY .':!" 0'2)1 ._"" l 

258.0 C\i 10.50\ 

13 .. 0 LFI .1.0. ~'I)01 

9.0 LF ~)(2). 00 

l.B.0 SF 2. (ZW) 

.1 AC 500.00 

-'------_. ---- -'. ----

$H~~ 125 

$11.,200 

I 
<"':<;!"\ j' ;p ... "-

d~""8i.·1 :P .,: ... .)\_} 

I 
$707! 

$.1
26

1 
¢ .-:. -;"C .. v:-,; 
"t'.a: .. , I .U .' f 

I 

'x' i -~ . ." I 
:{:) .1. ... :.k'J T 

,*;2701 
I 
I 

$::::'61 

$ ~.il2i I 
i 

G:i _______ T_O_TA L_-:----11 __ . ___ ~_:~_~. 354.J 



I tr:?m Description 
....... _ .. -._--_._-----_ ....... _----_ .... 
PHASE I I -~~ALL 

.5" REACH W-6 
STA. 91+82 TO 118+87 

1 PZ--22 STEEL SHEET PILE 

2 REIN. CONC. C?iP 

-:r 
'-' EARTH l>JOF<I< : 

a) EXCAVATION 

b) BACI<FIL..L (SEMICOMF'ACT) 

c) OI~1 I T 

·lJ· TEI"IPORARY STOCI<P I L.E 

5 REQUIRED BORROW 

6 3-BULB WATERSTOP 

7 JOINT MATERIAL 

B FEFn 81, SEED 

M ...... _____ ~_...... • ......... _.M ___ ... __ .. _ .. 

Quantity Unit Unit Price AmDunt 

25,688.0 SF 12.0lZ) $3(7.)8,256 

1,090.0 CY 350.00 $381,5eWj 

.1,696.0 CY $1,696 

CY 5.50 $7,:398 

2,035.(2) CY -:~. (2)0 1 $6, H~51 .... 1 a • 

I 

187.0 
I 

CY :J.I?L ~i'1 $1, 964 1 

639.0 LF 10.lZ)(2) $6 "H~({ .... l ' •• ~I. " 

85.1. lZ) SF ::~ • Q) (() 
1 

$1,70:2 \ 

.7 AC 500.(2)12) ~;;::;~)0 

- ---_ .. _._---_ ... _--_. __ .-'--- - --:-"'-'-. ._.-1 ..... _.-._.--.;.. 
TOTAL I $715,360 

7"-' --------.--_ ..... -. - ... .I .. _-_._ ... .1 



\
._._---_._------

COST ESTIMATE LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL 
-----r-.-------------------.------~_.----.------~----r_-----------T---------
Item Description Quantity Unit Unit Price AmoLlnt 

--_._-- -_._--------------------4--------- .-.----1----------\--------------. 
PI·-IASE I I -·WALL 

6 REACH W--7 
STA. 118+87 TO 124+87 

1 PZ-22 STEEL SHEET PILE 

2 REIN. CONCa CAP 

3 Ef-ll={TH WORI< ~ 

<i.':l.) EXCAVATION 

b) BACKFILL (SEMICOMPACT) 

c:) OMIT 

4 TEMPORARY STOCKPILE 

5 REQUIRED BORROW 

6 3-BULB WATERSTOP 

7 JOINT MATERIAL 

8 FERT 8.: SEED 

8,540.0 SF 12.00 $HJ2,480 

31219.0 Cy 35121.01/] $1(218,150 

376.0 'CY 1 " IZ.HZl 

298.121 CY 5. 50 1 

451.121 CY .75 

40.0 CY 10.50 $420 

176.121 LF 10.1/]0 $1,760 

244.121 SF 2.(210 

$.H'ltlJ 



I .. -----~ __ ·_··_ .... ··_·_·· _______ R_~ ... _____ .. ____ .. _~ ___ .... -______ .. _ ....... _ .... __ ._ .. __ .. _. __ --.. - .. -...... _ .......... _ 
COST ESTIMATE LAKE PoNTCHARTRAIN ORLEANS OUTFALL CANAL 
-... -.. -----.---.. ~------r-------._-.--r--,.-.----.. - .... - ._.---.---.... -.---.-. 

Item Descr·iption Quantity Unit Unit Price . AmoLlr-.t: 
... _---_ ... _ .. _--_ .. _-_._------------------,----.-._--- . __ ._,_ ... - ._-_ .. -.-_ .. _--_._--

PHASE I I-WALL 
: 7 REACH E····6 

STA. 91+21.25 TO 91+84.58 

.1. PZ-22 STEEL SHEET PILE 

2 REIN. CONC. CAP 

:3 EARTH WORK: 

c:~) EXCAVATION 

b) BACKFILL (SEMICOMPACT) 

c) FILL (SEMICOMPACTED) 

4 TEMPORARY STOCKPILE 

S!REQUIRED BORROW 

6 3-BULB WATERS TOP 

7 L-TYPE WATYERSTOP 

8 JOINT MATERIAL 

9 FERT 8~ ~3EED 

1,534.0 SF 

57.1ll CY 

11217 .0 CY 

129.0 CY 

427.0 CY 

128.0· CY 

778.0 CY 

28.0 LF 

6.0 LF 

42.0 SF 

.1 AC 

12.(2)12) 

350.00 $19,950 

1. 00 $107 

5. :";0 $71(2) 

4.50 'i;1 q"?'") I . , . . _L 

3.25 ~~A.1.61 
10.512) $E3 ~ 169

1 

10.00 - ~f;280 

30.00 <Jilm~l 

I 
2.00 $8'-], i 

I 
%1::\0 1 51l1(21 • 00\ .,- I 

TOTAL 

i 
I 

I 
1--$5002751 

I . 
I I 



r-.M ...•. R-...... ---..•• ".-._._ .... ___ .. _. ____ . ___ R_ ..... __ ... -----"M·----·--·_·· __ ·· .. ·· .. _ .... · ___ .. _____ .... ___ ... M ... _R_,,,_,_ 

COST ESTIMATE 
.. _-_ ... __ . ----
Item Descl~ iption 
.. _-- -._._._---_ .. _-,---

PHASE I I·-WALL 
8 REACH E-6 

STA. 91+84.58 TO 118+67 

.1 PZ-22 STEEL SHEET PILE 

2 REIN. CONCa CAP 

3 EARTH l.!JOF(I<: 

ii:\) EXCAVf.HION 

b) BACKFILL (SEMICOMPACT) 

c) OI'11T 

4 TEMPORARY STOCKPILE 

5 REQUIRED BORROW 

6 3-BULB WATERSTOP 

"7 JDINT M(HERIAL 

LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL 

Quantity Unit Unit Price 

46,625.(2) SF 12.00 

1,082. [1 CY ::mW.00 

.1,661.0 Cy .1 • 12M 

1,343.0 CY 5. 5~1 

1,993.0 CY 3.00· 

219.0 CY lv).50 

639.0 LF 112),00 

916.0 SF 2.(12) 

I 
I 

I 
I 
I 

Amount 

$ 5 59 , 5~10 

$:1. !.661 

$7,387 

$J.B32 . ! 

! -.-.-.... ---.-. _____ , ______ • __ .....J.... ____ _ 

TOTAL -_. $96·3,7481 
._---_ .... __ ._-----_._-- _______ •• ______ ._..L. • __ : ___ .. _~ 

/() 



r· .... ·-----··--··-------· .. ·---·---· 
COST ESTII"lATE 

.. ···--·-·-·----···---.. -····---.. ··-····-·· .. -··-· .. ·1 
LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL I 

·I··~e;"·---'-"""--De·~'~-r·-i-p i:-l,-' o-n----'-,..-Q-u-a-n-t it y Un i tUn';, t r:';- i ~:~""'T'-:' Amo~;:~~- .. - .. "·I 

PHASE I I-WALL 
19 REACH E-7 

STA. 118+67 TO 124+67 

1 PZ-22 STEEL SHEET PILE 

2 REIN. CONC. CAP 

3 EARTH WOF~I<: 

a) EXCAVATION 

b) BACKFILL (SEMICOMPACT) 

c) FILL (SEMICOMPACTED) 

4 TEMPORARY STOCKPILE 

5 REQUIRED BORROW 

6 3-BULB WATERSTOP 

7 JOINT MATERIAL 

11,400.0 

286.12) 

376.12) 

3f2)12).0 

451. 12) 

44.0 

171.0 

242.0 

SF 

CY 

CY 

CY 

CY. 

CY 

CY· 

LF 

SF 

12. fZHll 

3512).00 

5.50 

2.75 

10.(2)12) 

2.100 

$:.t.,65!i'J 

I 
$1, :24v.1! 

$ 462 1 

$L.7HII 
I 

$484 

, _______ --1'--, ____ ..... TOTAL" t----;;-;;;-, 822-1 
_____ .. , _____ . _____ • __ , ___ ...... _--.. __ ......... __ 1 

II 



COST ESTIMATE LAJ<E PONTCHARTF(AIN m~LEANS OUTFALL C(.lNAL 
--------.--------,.----- '-,----,r---"------- --' .. -.--.. ----

Item Desc:r-iptior'l Quantity Unit Unit Price Amount. 
._-------._--------------,-- ,----------+----- -----_._---- ------,--_ .. _--, 
PHASE I I ··-WALL 

10 r~Ei~1CH E···7 
STA. 124+67 TO 128+67 

1 F1Z·-22 STEEL SHEET PILE 8, 0f2U21. 0 SF 12.00 

2 PEIN. CONe. CAP 2.1(7.).0 CY 

":l' 
'-' EAfnH WDr-i:K: 

a) EXCfWATION 251.0 Cy 1.00 

b) BACKFILL (SEMICOMPACT) 199.0 CY 5.50 

c) m~JIT 

4 TEMPORARY STOCKPILE 301.0 CY 2.75 

5 REQUIRED BORROW 28.0 CY 10. ::i0 

6 3'··BUL.D WATERSTOP. 126.0 LF 10.00 

7 JOINT MATERIAL 183 .. 0 SF 2.0({} 

8 FEr<: 8< SEED ":l' 
• "_I AC 500 .. (2)~j I 

r--L __ · __ --'----. ______ ......L.-~--------_ 
I 12 TOTAL 

$ '7-- I!" ,."", 
. .:;, , .)'1.H(J I 

I 

I 

$8281 

'*;:566 

$1 ~j~~ I 
I 

I 

I 

I 

L- ___________ . _____ L. ________ . ________ . __ ._.-i 



..... _ .... _ ..•• -._--_ ... _ .... _._._----_._ .. __ ._---
COST ESTIr1ATE LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL ._-_._ .. ------.---.--~. ·-----I-~-

Item Descr-iption Quantity Unit Unit Price 
-_ .. _----_ .. _._--------+---

PHASE I I I -.. ·~.tJALL 
1" f~E{"CH E-1 

STA. 2+42 TO 3+65 

1 PZ-22 STEEL SHEET PILE 

2 REIN. CONC. CAP 

3 EARTH WOF~J<: 

a) EXCAVATION 

b) BACKFILL (SEMICOMPACT) 

c) OMIT 

4 TEMPORARY STOCKPILE 

5 REQUIRED BORROW 

6 3-BULB WATERSTOP 

7 JOINT MATERIAL 

8 SHEET PILE SPLICES 

L .... ____ . _____ _ 

1~230.0 SF 12.00 

50.0 CY 350.00 

77.0 CY 1.00 

61.0 CY 5.50 

92.0 CY 3.75 

10.0 CY 10.50 

27.0 LF 10.00 

38.0 SF :2 • (2)(2) 

82.0 EA 200.00 

___ .. -L._--' _______ _ 

TOTAL 

13 

?'imOLlnt 

$14~760 

$77 

$345 

$105 

!!i~?7Q.) 

$761 

1">1 6,412.\(2) 

._--_._---
$49,869 



r-- .... · .. _-· .. · .. ·_·_-·· .. _· .. _-_··-.. · .. · ...... - .. · .. ··-·-·· .... ·-·_· " ...... _ .. ---... "-..... _._-_._ .. _._ ......... _--........ _._ ..... - .. " .... _ .... - .... -----.............. -

! COST ESTIMATE . LAKE PONTCHARTRAIN ORL~ANS.OUTFALL CANAL 

~:;;r==-D,,_~-i~~O~ _ Q~:,;ti~Y_~ U~~~:~~ p~iC~I_ A~~~~_~=-
'PI"IASE I I I --WALL 

12.. REACH E-1 
STA. 3+65 TO 36+14.85 

1 PZ-22 STEEL SHEET PILE 

2 REIN. CONC. CAP 

a) EXCAVATION 

I
b l BACKFILL (SEMICOMPACT) 

! c ~ OMIT 

4 lTEMPORARY STOCKPILE 

~1 OI"lIT 

6
1
3-BULB WATERSTOP 

7 JOINT MATERIAL 

32, 500.fZl 

1,327.fZl 

2,040.0 

1,62"7.0 

737.0 

1,040.0 

.8 

SF 

Cy 

CY 

Cy 

Cy 

LF 

I 
SFI 

f'.iC 

1. 0(2) 

3 .. 51Zt 

10.0v.i 

2.00 

$464,450 

$t:) ,9491 

~pB. 54!Z1 I 
. I 

I 

$ 7 ":!'7J .' ,~. \{ .. ' I 
", r'\ IT <:3"" I ,vJ::', ",he "-'I 

$ 400 1 

I 

I 

I 

. I I 

r .. ~.-_-·-""·".1.. .. ·.· .. ·.·." .. ·.·.·.·_·--._ .... ·--· "---.... _". __ ._ .... -__ ._.,, ... _-- .. ' ~-~--~ ~OTAL --1---$-883:S;~ 
.. - .- .... l"'-'-'''-'-' _._-' ._ .... _ ... _ ... L ._ .. _._. __ ._ .. _i 



·---... ---- -------_ .. _ .... _ .... -... _-----"._ .. ---_...:---.---_._--.---.. - -.. --.. ----.~--.... _ .... _----_ .. __ .. _-_ .. 
Item Desc r- i ptior1. 

PHASE I I I --W(-)LL 
REACH E--2 

1& STA. 36+14.85 TO 44+04 
STA. 44+74 TO 50+00 

1 PZ-22 STEEL SHEET PILE 

2 REIN. CONe. CAP 

3 EARTH WORK: 

a) EXCAVATION 

b) BACKFILL (SEMICOMPACT) 

c) FILL (SEMICOMPACTED) 

41TEMPORARY STOCKPILE 

5 REQUIRED BORROW 

6 3-BULB WATERS TOP 

7 JOINT M?H'ERIAL 

8 FEr-H & SEED 

-,,-------------

Quantity Unit Unit Price Amount 
---" ...... _-_ ... _- -_ ... _._._"._----._ ....... _ .. -"._---". __ ..... "--_._,, 

SF 

652.0 cy 

2,815.0 CY 

1,600.0 CY 

4,238.0 CY 

2,240.0 CY 

4,460.0 CY 

390.0 LF 

520.0 SF 

'7) ":!' 4. ,_1 AC 

12.00 

350. @2) 

1.00 

5 .• !:\(l) 

4 .. 5(2) 

~; .. :=(0 

1!2l.50 

10.(2)0 

2n00 

50l(l.00 

$10!~\" 900 

$ ?,:,:,\~:; . '?rJ\i~1 II ._ ... _w , ..a-"'J\(~ 

I 
$2. 815 1 

$8, 80°1 
1 

$.19.G·l71! 

$7,8401 
I 

$46, B3i1j I 
$ "'!; e)I'lI'''' I 

_ ..... , 7. \U .. ..1 I 
$ ., (''14,,1 
• .1. ~ ~~. tel I 

$1,1501 

I 

I 
I 
I 
I 

I 
I -----.---..... ·_-_·_ ...... ·,,-_·-----1 

TOTAL . $425,546\ 
__ ~-:-:=.--______ . ___ ,, ___ . ___ .. ..1...--. __ .. __ .. __ .... ...1 

IS 



· ......... _-..... -........................................ _--._.-.---... -.-.-............. ---... -.... -.-... - .. --.--.. --... ---------.-............ -................. -...... -_ ..... -.............. -..... __ ... _ .. _._ ........ · ...... -·1 I COST ESTIMATE LAKEPONTCHARTRAIN ORLEANS OUTFALL CANAL' 

rI~=~~==~~:i;;;~~;;-==--=--Q~~~~i ~~ ·U~~U~t p=i~e~~-·=:A~~~~l 
PHASE II I-WALL I 

1-¥- f~EACH E-.. ':3 
STA. 50+00 TO 63+77.7 

1 PZ-22 STEEL SHEET PILE 

2 REIN. CONCa CAP 

3 Ei~t\TH WOr::K: 

i,':\) EX C{WAT I ON 

b) BACKFILL (SEMICOMPACT) 

I
e) FILL (SEMICDMPACTED) 

4 1TEMPORARY STOCKPILE 

S'REQUIRED BORROW 

6 3-BULB WATERSTOP 

7 JOINT MATERIAL 

11~989"(2) 

El29.0 

4 , 06if) • (Z) 

1, B40 .Il) 

5,890.0 

4,870.0 

5, ~'i9Q) • ((\ 

48:3.0 

::14A.01 

~ -I .:.. . / . 

._-_._--_._._-'----

... _-_ ... _----..... _--, .. -._--_ .. _--
/6 

SF 12.if)(Z) 

CY $290,lSIZJ 

CY l.v.W) $4~(2)60 

CY 5. ~ili.') $H),1::\01 

CY I.L50 $""'6 !::·,r1r."1 ~oI:: .. ' :;; ~.J .. ":':l 

CY 3. SIlt ~; 1 '7 .':.>'14'::\ I . !.~.. •. I , 
CY .1.0. ~:'(2) $,m, 695 1 

LF .H1 • v.lrCl $4!.t:CVll 

I I 
f::iF ";.\ ~''tQl' <:j'" i~881 ~" ... I .: • .1.. ,w. N) .. , 

! , 
I 

AC '~(2)((\ 1'1'0\ ~~ 1 , ~3 ~.'~~) t ~: ,} t: \i~1 N 

i 

I I , 
I 

I I 

I 
I 

I 
! 
i 



(
._._ ........... _-_ .. __ ._--_ ...... __ . __ .•. __ ._------_...... .... _ •....• _._--_._ ....•. __ . __ .. _._ .. _ .. -.---_ .. _ .. _ .•.. _,_._ ... _ ..... " ....... _ ... _'--, 

COST ESTIt1ATE LAKE PONTCH(-'lRTHAIN (JI~LEANS ClUTF(4L.L CANF:IL 
.. _,-.- -'--.. --.-- ---,--------- -'--." --, -'·_"---'-"-1--" --......... _-_.-.. 
Item Description Quantity Unit Unit Price Amount 

-~,----... ,.-----,.--. 

PH?'~SE I I I -'WALL 
10 REfiCH E-4 

STA. 64+51.7 TO 90+22.25 

1 P~-22 STEEL SHEET PILE 

2 REIN. CONC. CAP 

3 EARTH WORK: 

i;:"\) EXCAVATION 

b) BACKFILL (SEMICOMPACT) 

c) FIL~ (SEMICOMPACTED) 

4 TEMPORARY STOCKPILE 

5 ECESS MATEF<('~L 

6 3-eULB WATERSTOP 
i 

7\JOINT MATERIAL 
! 

a DERT 8( SEED 

42,390.0 

1,914.0 

13,067.0 

4,710.(2) 

4,020.0 

15,700.0 

S4fZl.12l 

1,070~12l 

1,450.0 

2.5 

SF 12.00 

CY :~~:50. 00 

CY 1.00 

CY 5 If ~:.~e) 

CY 4.50 

cv 3.001 

CY 1(£'). 5(2) 

LF lV) .0lZ) 

SF 2.00 

AC 500.00\ 

$508,6UQl 

$669,900 

$1:::::,067 

$25 ~ 9f1JS 

$1fi, 0S)G~ I 
! 

!$47; :\.((,)0 

$U, 8~~'~ I , 
$1 ((~ '"l(ZI')\ i .... " .~ .. I 

I 
~<? ~ c»~m i 

. I 
~ ... '''~0' .> . .t , . .::. •. j I 

i 

I 
I 
i 
I 

I 
1 
I , 

I 
I 
I 
I 
t 

I 
. . I __________ I..... __ - ___ -'--,.:....---L. __ ._. ___ ,.. . • ..., ..... ___ :._._., 

TOTAL $1,306,4121 --_ .. _-_ .. __ .. _------ •• _--_ •• _._._-_. _._ .• _._--•. _ .•..• _ .•• _.! 

17 



_·.:"::=~~~~:~_~~~~~~::._~S~.=·:~~~·~~~~~:=~~-=~~_.. LAKE PONTC~~-A'RTRA I-~~"'" ORL·F.~AN-S·""·(JUT·f;·AL.L-CA·N·A·L·J 
.. ~:_temJ .... _ ....... __ .. _.. De~c y- i P_=_~_~~~_____ QLl~ t i t-~~:.. U~~~~ ..... ~·~~~~~~~~~:··.~~~~~~·:[~·~ ..... _~~·;;,;;~~:~·~~.~ ...... I 

I 

I I . 

I 
I 

PHAf::;E I I I ·· .. W{~LL.. 
16 REACH (.1),·,1 

BTA. 2+40 TO 3+62 

1 PZ-27 STEEL SHEET PILE 

2 REIN. CONe. CAP 

:,::; EARTH WORK: 

a) EXCAVATION 

b) BACKFILL (SEMICOMPACT) 

c) Ot1IT 

4 TEMPORARY STOCKPILE 

51 F(EDU I REr~ B()RF~OvJ 
1 

613-BULB WATERSTOP 

7 JOINT MATERIAL 

8 SHEET PILE SPLICE 

91REMOVE EXISTING I-WALL 
1 k~ ;:::'ERT 8, SEED 

2,477.01 

11~3.(2) 

237.0 

254.0 

284.0 

l1r;.t2l 

28.0 

32.0 

163.0 

122.0 

.1. 

, _________ ••. ___ • ___ •• : .. ______ .J... 

SF 

CY 

CY 

CY 

CY 

CY 

L.F' 

SF 

I::: A 

L.F 

AC 

I 

12.t2Wl 

351Zl.00 

1.00 

I 
-:r 7,,·1' -..1" ,.) 

.10" 50 
I 

J.0.1Zli2l 

2 • (2)(2) 

50.00 

I 

I 
I 
I 

•.. J ~ . _ $ ':.\t:) 7'')41' 
lii ::::. 9 , ~l ~.i(f.1 I 

I 
1 

'! ·~9·7· $:. ~ .;;,'. , 

! 
1 

i 
$.1 !' Ql6~i I 
$:l!.:2:".i0! 

~;64' 

$ .:,~, . 00 1 
. ' ... ;,.:;.,6.. I 

$ , 'i'Il":' b ~ 1 ..... :1 \ 

I 
<t !')flj , 
~" .• ' I 

, 
I 
I 

I 
1 

i 
i 
I 
i 
I 

I 

TOTAL I $112,317 
............... __ .. _. ___ ..... _._ .• _ .... ___ ... _ ...•. __ ..... __ .... _ ..• __ .. _ ... __ ..... __ .... _L._. ___ ._._ ...... __ .... _1 



I 
[ 

! 
! 
j 

I t,"~m Description 

Pl'-lASE I I I ·-l.<JALL 
/7 F~EACH W-'-1 

STA. 3+62 TO 22+80 
STA. 23+40 TO 29+40 

1 PZ-27 STEEL SHEET PILE 

2 REIN. CONC. CAP 

31 EAR1H WORK: 

I <.~) EXCAVAT I ON 

b) BACKFILL (SEMICOMPACT) 

c:) OI"II T 

5 Dt11 T 

6j3-BULB WATERS TOP . 

7 JOINT MATEFnAL 

8 F<DAD WORK: 

a) REMOVE EXISTING RD SURF. 

b) NEW RD. SURFACE 

c) SUBBASE 

'dl FILL (UNCOMPACTED) I.: SEMICOMPACTED SHOULDER 

crlFERT 8t.SEED 

10 I-WALL REMOVA~ 

51, H?H2l.0 SF 

2,340.12) CY 

4,890.0 CY 

5,240.0 CY 

:38(1.). f2) L.F 

52(2).(2)1 SF 

6,156.(2) BY 

6,156.0 BY 

, 4 '-v:· 0 I ~, ~,,:~ II 'TON 

42L1.12'l CY 

70(2).0 CY 

1.6 AC 

2,518.0 LF 

::::;5k~. 0(2.1 

1.0(L\ 

I 
I 

10.(2Hi.1! 

.cA •• fI ~ .. 'i .• ".' -'1'71 I 

~" li. !=. m"\1 
i 

H?l.. Wi?) I 

14.00 

1.8VJ 

4.;::iD 

;3(1.)(.).001 

50"0~1 
I 

• ~('J "';':; ~ I $6._ ........ !' ; ._IZ~ I 
$8i 9,0(1.1°1 

I 
If> ·'1 !' 8 ':hD I 

IT- '-'V'" O .... 'f" .\1 

:p . .L. ti ~ \.:'j ~:. v.~). 
. 1 

i 

I 

! 
i 

.:i;:::::!, c:?(iWll. 

d,·, ·{"-'lil.'"J, I 
... •• 1. , " •• \ v_., 

I 
~ "=!'C1\ ",C"l,!1: 

.,· .... v_ , :'. '~k' I 
$61 ~ ;'H::.0 i 

$7", Pf''-Cl i ...... " ., zJc I 
I 

,*,'"7 ""6 ! 
';'." c.l 'I 

I 
<>- "', .{ ~i2l'j I' :p.~.' ~i ....... . , 

$800 

$j """ 01")'01"1 ... ::.,_ !I "VoI"-,J 

i 

I 
I 

I 
\ i 
I I 

I ~_J.. 
I . I 

.-----.---------'----___ ---l ___ J _____ ~ __ ._1----.------_1 
I 

i 
I 1 ______ -.- ;.r; ._-------

.\ . I I $1,79~:i,254! 
I ._._. __ ..J 

TOTAL 



COST ESTIMATE 

Item Description 
. 

'HASE II T-WALL 
EACH E·- 2.. 

F-' 
18 R 

S TA. 44+04 TO 44+74 

1 F ·Z····22 STEEL. SHEET PILE 

2 R 'F IN. CONCa CAP 

) STEM 

b ) SLAB 

c ) !::1TABL.IZATION SL.AB 

::::; E 'ARTH WORK: 

a ) EXCAVATION 

b ) BACI<FILL (SEMICOMPACT) 

. ) c OMIT 

4 [ Jt1IT 

5 0 MIT 

6 ::-'" ::.-BULEt WATERSTOF' 

7 J OINT MATERIAL 

8 _-TVPE WATERSTOP 

9 1 2"sq. PRESTRESS CONCa PILE 

-_ ...... 

LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL 

Quantity Unit 

330.0 SF 

43.(7.) CY 

44.0 CY 

6.0 CV 

150.0 CY 

27.0 Cy 

1~070.0 LF 

12.(7.) SF 

18.0 LF 

1,232.0 LF 

I 

-
Unit Pr .ice 

1 2.00 

4 00.00 

2. 00. 12HZ) 

70.00 

1.00 

5.50 

10.00 . . 

2.0(7.) 

. 
'-

18.00 

I 

Amount 

$3~960 

$17,2(7.)0 

$B,800 

$42(7.) 

$150\ 

$1.49
1 

$10,7(7.)0 

$24 

$2:2,176 

I 

TO_T_A_L~ ____ l ___ $_64 , 119 
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PH(4SE I I T ·-[AjALL 
19 f~EACH W····l 

STA. 22+8~ TO 23+40 

.1.1 PZ'-22 STEEL 

21' REIN. CONe. 

B) GTE!"I 

b) SLAEI 

SHEET PILE 

CAP (T-WALL) 

C) STABLIZATION SLAB 

:::;: EAFn"H WOHK ~ 

I a) EXC()\if-H ION 

b) BACKFILL (SEMICOMPACT) 

11 .[ .'~" 
~I' i.' . ..::. sq. PRESTRESS CONC. PILE 

51 Dt1IT 

6 CCWFERI)(~ll'i: 

I ". ) 

I:: PZ-35 (DRIVE & PULL) 

BACKFILL (SHEET PILE) 

c) RESHAPE CHANNEL 

7IR~M?VE ~ DISPOSE OF 
E x I::J T I 1\1(;1 I -WALL 

I 
8lTEMPORARY STOCKPILE 

9 EXCESS MATERAL 

10 DEW(HER 

11 FErn 8( SEED 

1,890.0 

57.(2) 

44.0 

6.0 

378.0 

fJ4. (l) 

1~E36(2).0 

270.0 

270.0. 

60.0 

130.0 

350.Ql 

01 

SF 

CY 

CY

1 
CYI 

Cyl 
LF 

SF 

CY 

CY 

L.FI 
! 

C" JY 

CY 

LS 

AC 

12. (2)(2) 

411)0000 1 

':)i'J\r1\ ,1>1''1 I ,,, .. \f .. l ,,", • I£}V .. 

7 (2) • (2:I(Z) I 

1 .0iZl 

1800(2)1 

I 
I 

4. [If!) I 
~i r.":1]! ..•..•.. I 

i 
1. 0t:J I 

80 . ~%.11 
I 

3.75\ 

3.75! 

:l.~000.0Ql 

500.(i:)0 

.r,.·") ~.\ L R '" 
•• ' .,: .•• : •• , \ •• H'; II.! I 

1; '::.r;.> q t'W' I 
. ~ ..... ~ t. .. I£f.1L1 J 

!§;B ,m:10 I 
i 

~p 4~2v.: ~ 
! 
\ 

, 
':;:,:::;:7d I 
, ..... ~\ I 
:t"'+b"::'1 

1;';":" !' "..,r" ! . ._1 .... 1'1 'rCI\(} I 
. I 

i 
I 
I 

I 
I 

<"C:l .. ~ l I 
$ , ""'CJ(/) ! 

i 
t 1 L-Ct<=" I .,. ., h~. ~J 

i;[/'01 . . I 
I 
! 

$4, f30Q) i 
! 

.•. .'I P 8' I 
~.I,,<::),. i 

i 

;p H" !I .... , ........ 1 ""1 .. ~. '1 -:!'I 

$.1.~00°1 

I 

$
50

1 

! 
! 
I 
\ 

1 

__ ... -- .. ------. ~------. 1..._·_·_· ___ ·ll 
..., TOTf'L I $1 r70 7 7qc~ . .,( r-) 1U.,.t-'~1 

--_._ .• ___ . _________ • _______ • ___ . ____________ ..J •.. _ .... _ . __ ._. __ .J 



!;_~~i==:c=?~l~~~~~===-~L~~~:~~~I~~::]~~~~~~:~=J 

I 
I 
/ 
I 

I 

I 
I 

PI'-IASE 11 'j"'-LsJALL 
')..0 HEACH l-\1"'2 

STA. 29+40 TO 36+28.35 
STA. 37+00.35 TO 50+00 

1 PZ-22 STEEL SHEET PILE 

2 REIN. CONCa CAP (T-WALL) 

,::\) ~3T E 1'1 

b) :'3LAD 

c) STABLIZATION SLAB 

Co,) EXC?W(~TION 

I b .:1" BAn:::F ILL (SEI'1 I COl-IPACT ) 

4·1/·'sq. PRESTRESS CONCa PILE 

5 REMOVE & DESPOSE OF EXISTI' 
REINF. CONC. RETAINING WALL 

6 COF'FERDAM ~ 

I , F"'-Z ":"1: (DI-'IIIE' - FlILL) 

I 
a} , ..... ,,;,,:\ .. \ . v'" ~,; .. ,' ..... -

h) PZ-35 STEEL SHEET PILE 

b) BACKFILL (SHEET PILE) 

c) RESHAPE CHANNEL 

7 REMOVE & DISPOSE 
EX I ~:3T I 1\1(3 I''''l,~'ALL 

8
1
TEMPORARY STOCKPILE 

91EXCESS MATE~AL 
.1.0' DEl. ... IATER . 

J 

62,622.0 

1,4T3.G~ 

196.0 

12,500.0 

2,780.0 

61,600.0 

1,990.0 

83. 5(7.)(2) • 0 

~'\4' " .... 01 0 ",I 
.L , .L.v..' ... ~I 

10,"740.12.1 

4,260.0 

11,700.0 

SF 

CY 

CY 

C'I ~) 

CY 

CY 

LF 

LF 

SF 

SF 

Cy 

LF 

CY 

{-" .I _. i 

L3 

12.0(2) 

I 
1..00 

! 
4.012lj 

1 

1C:).~.i01· 
C"l "\(1:) I \0. ,,\. •• 

'I "'\ i ~, "k,0.\ 

81O.0v.J 

4.50 

1.1,.50 

1.(2) r 11 FERT & SEED 500.001 

I I ' I 
AC 

$7~,U, ,,464 

$294,600 

I 
$1 ~::' ~, 72(;1 I 

I 
I 
\ 

"'1":.' "'ii7,t.'i'1 ;~ .1._ ~I ,~\o:_.I,.: .. 

$ '1"::; ")q('}\! 
... ~l ... ~ . 1!.' 

) 

~H0 '''1LHz) i 
. ~I I .. J 

$ ,) ,.-'''' '''''Q\0! 
• >,,, :)'/ ~ ,,:;, -' :, I 
· $' q ·t·-, -II 1. , ~.' 1f2,! 

",. I"' .-', i r.: -~ i 
· ::f.l' ·_.\,t::' !r l.) \ .. lfi] I 

$.1.0,0!Z1i!'i! 

$50~:J 1 

'-.. ' .. -.... -.. '---" .. ---,,-..... ----.... ----"' .... --'-.-.. ~- .. -,-.-.. --ir;-... ----. __ .. _"':-.... __ " ..... _ .. __ .... _ .. 1. _____ .. .....:_ .... _ ... _ .. ,, ___ ,,_ .. .1 



~
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COST ESTIMATE LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL I 
·I··:;;·;~·r .. ··-· .. ···-·-··-·--D·;;,·~~: i ~··t~~n ... _--............ - .. ·QL~~~-t-i t y.'-' u·~·i"t U~i.t"""·F:";~·;;~;····"r"""·---"~~~-;~:;,t···""-····"I 

•.•• _-_.-.......... --•.•.. - •.• ~.'.- ... --.--... --.-"""' .. ---.----.. - ... -- "_'0' -.---.... - --'-" '-'-'--"-'-"'-''''''-'''-''--'''''' ••• -.-.-.~--........... - •. '-... - ....... " ... " .... -i 

. ! 
PH{·)SE I I T·· .. WALL 

21 HEACH "')···4 
STA. 5121+00 TO 63+76.7 

1 PZ-22 STEEL SHEET PILE 

2 REIN. CONCa CAP (T~WALL) 

.:\) GTEI"! 

b) SLAB' 

c) STABLIZATION SLAB 

3 Ef1F:;:n·l WOHK ~ 

b) BACKFILL (SEMICOMPACT) 

4 .l2"sq. PRESTHESS CDNC. PILE 

5 REMOVE & DESPOSE OF EXISTI' 
REINF. CONe. RETAINING WALL 

6 COFFEFmrll"l: 

a) PZ-35 (DRIVE & PULL) 

b) BACKFILL (SHEET PILE) 

c) RESHAPE CHANNEL 

7; REt-lOVE 8i. DISPOSE OF 
EX I ST I 1\18 I .. ··WALL 

8 TEMPORARY STOCKPILE 

9 EXCESS MATERAL 

H'I Da\lATER 

11 FEFa ~< SEED 

23,40121.0 

937.121 

. 1~020.1Z1 

11 ,60121 • 0 

2,600.0 

47,100. (l) 

37,21210.121 

6,200.0 

7,440.0 

1,380.0 

6,500.0 

1O,800.0 

SF 

CY 

CY 

CY 

LF 

LF 

I 
SF\ 
CY 

LV 

LF 

CY 

CY 

.1.2.1210 

400.00 

2121121.0121 

70.12)0 

I 
1.!lml 
r-: r.:r;\ I 
,J",)IU! 

I 
.1.8.00 

!':'i0.00 

I 
'. I'M"?; I .c·t " ~ .. ~\L} I 

::'::),,50\ 

1. (f.)01 
I 

80 n (:10 

3N '75 

$204,000 

.. ·1.;9 , ~52i2i I 
I 
I 
I· 
I 

. !- >'" I $1.1. ~. ,.;m:1 1 
! 

"" i 4 :'!;I'~O" I 'l' . , .•• ·J.3 ! 
i 
I 

$8·47, ::m0 i 
• I 

$6C
;' ~I 00(7.) I 

I 
I 
i 

I 
$ :l. .f.J.fj ~ 800 i 

~j34 , 1I2HZi \ 

" .... , 4/1 r~ I 
.. ~, / ~ '''''\0 I 

$111Z:i,400 

I 

""':.'.1' "~"7<"1' ;;P.IO- ,t ~ .... 1 •• J 

I 

$4~,), 500! . I 
• I 

LS 10,01210~0121 510,0001 
I 

.7 AC 500.00 $3501 
i 
! 
i 

I 
I 
I 

-"-----.. --.. - -rfJTAL---+--$2 ,--;:e7-;785~ 
__ ._ .. ___ • ___ .. _;._._.L. __ .• --..... - .... -.------t 



f:~~~=====-~~~~-~:~~~"-~~=~~~\A~¥~::11~~~~g~~;~~=~~~~~~~:~~=-:1 
PHASE lIT-WALL . 

2 nEJ'ICH ll.J···· ~j 
STA. 64+54.7 TO 90+14.66 

1 PZ-22 STEEL SHEET PILE 

2!REIN. CONCa CAP (T-WALL) 

lEI) STEt'l 

b) SL.AB 

c) STABL.IZATION SLAB 

d i E~XC(')\J(YrION 

it ,'" .. t ~I BACKFILL. (SEMICOMPACT) 

I 
41.i2"sq. F'F:ESTf':;;ESS CONCa F'IU:: 

51REMOVE & DtSPOSE OF EXISTI' 
!PEINF. CONCa RETAINING WALL 

61 C::DFTEF.:D?\I .... I :: 

la) PZ-35 (DRIVE & PULL) 
f 

!b) BACKFILL (SHEET PILE) 

Ie) RESHAPE CHANNEL 

71REMOVE & DISPOSE DF 
EX I~3TING I·-·WiLL 

8 TEMPORARY STOCKPILE 

9 EXCESS MATERAL 

10 DEhl(.'lTEr.::: 

11 FEfa 8.1. SEED 

2,960.(2) 

1 , 900 . fi.1 

21,70(2).0 

. 5,120.0 

11.~5(2)\Zl.0 

13,800.0 

"1 ~L(" '-11 
..:. ~ 10" \ .. JIl.) ,. \U j 

I 

i ~ ~17\(?I "".1. 
, ":"!".:-VJ~. "") t. 

19,900.0 

1.5 

f3F 

CY 

CY 

CY 

CY 

CY 

LF 

LF 

.... I 
Sf'" 

CYI 

CY 

u:· 

Cy 

AC 

4(2)(0. Q)fa 

2(2)0 u ~'1(2) 

"lIt) .. 0!Zl1 
I 
I 

'1 ')''''11 .Id .. 

5 .. :'..10\ 
j 

5000°1 
I 

I 
:1.5,,0°1 

i 
j'" ....... I 
;::. .. ~::,ILI I 

! 

< "10(" I 
-t. " " .. 'il..' t 

! 
81?J .. 0(IJ I 

-. <r I <:. .. ~l\d I 
I 

_, a "_,r.L,i 
":!' '", '" \. 

:1.(2) ~ 0.00 u (2)(2) 

50(2) • ti:i(li 

I 
I 

do "\ i, i., ..... \";'" I ::p .... ' •.• ,_ :~ .,: ....... V..I 

I 
':H , .1. EN ~, (2)0'-'1 I 

$ _'!' _~\")\ ... "j'" I .. _,L ~J , \f.l~_ \U I 
I 

,t- .' -.,. "'i 1 ('J; I ·,,1, ~' .\U 

! 
I 
i 

$ "'l 7r'F)j I 
.: .. ,. ~, .' I<J ,- I 

i 
$:2L " 16':1 i 

I 
$1 .-. '7'~ 'l'I'jl70 I 
• If ,.)/ b.,o\L..\C..! 

. -' I 

i 
$:!.2E\ " Qj00 I 

rM::,~; , ~? ":.l~?l I 
I 

i 
$ .!'" '~lI7' 17, t 

.J.. -.. ,' ~ ~ •.. ULU i 
l 

± , .. , 0' j' (-. ('JI 171 I 
~~ .';;, iLJ f !I c:.~\{.HI:'i· t 

! 
" "" , .. , '-·0(2) I' i~\ ~,)'" ,/ I 

, ,I,~ ~1 " 

; 

1 
... \.. . ~. ._. ," v.. ~" i' l '::y ,', ';"1 I 
'" .i" 171 . C.,..JlI?)'! ;p \,. " lL... I.CJ\: 

i 
;!;]~)Q) I 

j 
I 

I I 

L ! 

-... - ..... --.--_ ..... -_ .. _._ .. _._ .. __ . ___ .. __ . __ ' ."',..--' '. _._. _"._ ..... _ ...... _ II 

r-'''-''-'- T(J=rA~-'-"-"--'-'$5, '"1;'~~ ,"3":701 
L .... __ .... _._ .... _ .. __ ...... __ ... ____ •• ___ ~ .. --.. -~-" ..... ---.~--.. -2r--.. ---...... -.-... ".-~-:--: ...... -.-... - .... ---...L ... ---__ .. __ .. _ ..... _ ..... _. __ J 



I
--------~-~-------·~-------~·-~-------------------~------

COST ESTIMATE LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL 
....... "--'- ............. _ ..... _----_............... _ .. - .. _ .. __ ._._.,---;-.' _ .. _ .. -.. . ,,_ .. _- .... :.._ ....... _ .. ,_._ .. _._ ••.. __ .• ", .. _ ...... , .... _ ... _ ................. _ ...... _. 
Item Description Quantity Unit Unit Price Amount 

.... · .. ··~· ........... _M ...... _._ ..... __ .•. ~ .. _ ....... _ .. ___ ..... _ .. ___ . __ ._ •• ____ ._,.... . ..•. _._ ........... H. . ..... _ .... __ ... _ .. _ ...... _ .. _ ....... , ............. _ ... _~_ ... _ ............... _._ 

23 PUf1PING STioiTION 
T-~&jALL TIE-IN 

1 PZ-22 STEEL SHEET PILE 

2 REINF.CONC. 

a) STEM 

b) BASE SLAB 

c) STABLIZATION SLAB 

3 .1.2"sq PRESTRESS PILE 

4 EXCAVATION 

5 I:;:ESHAPE LEVEE 

6 3-BULB WATERSTOP 

7 L-TYPE WATERSTOP 

8 JO I NT l'1ATERAL 

1,35121.0 

77.121 

67.0 

9.0 

1,938.121 

125.121 

140.0 

SF 12.00 

·.H3.400 1 

;~6·:~'-n I 
<' '_'1<.1 i 

$~3;·lJ ,884 ! 
i 
I 

$1 "r.:· I 
. ''''~' I 

! 
$3,12)00 I 

9;8 C"(" ! 
. I. ~, , I 

$ 540 1 

I 
«":·'8'" I 'f' ...... f£J 

I 

I 
I 
I 
1 

I 
I 
I 
I 
I' 

! 

I 

l i--_..J-.., ____ • ___ ,_......L _______ ........ _-'---__ _ 

TOTAL $100,709, 
z:;-'----· .,---.. -... ,-.-'--.. -~~-.~. 



:-.. ---.---.---.... -...... ---.-..... -..... ------.--.... ---.-.. - ....... -.... -.-....... -... -----.... ~-- .. - ...... ---.----.-....... - .... -.---·-· .. ·· .. _-.. _·-·· ...... ·-...... -·---.. ·--·-.. ·--...... ·--.. 1 
I COST ESTIMATE LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL I 

-':[-'.;;';;~" ........ --- .. --.• - ... -. -~~~~·~·I~ i .. ~ .. ·t-i-~~-;~ .... -·----·--·-.... · QLI a;~-t'i t y '-r;~i'~ 

...... , ........ - ---.-........ -------....... --.---... ---.. ---.. -.---....... _-_ ..... _ .... _-_ .. _ .. 4--................ .. 
26 Pl..WIP I N8 SHH I ON 

I"IClD I r:' I CAT I ON 

1 PZ-22 STEEL SHEET PILE 

2 REINF. CONC. CAP 

4 CI~~:S ANCHOH BOLT 1/2"D If~. X6" 

51.1. 11 X 3" CRS BAR 

6 U" CONe. EX TEFn (.'; CO\JE~R ON PS 

a) SANDBLAST EXTEDRIA WALL 

i:J) DF~ ILL. 1" d i a. X 8" HOLE 

c) EPOXY #3 REBAR 

I~\ EPOXY COAT EXTERRIA WALL iLl" 

(:~) D II RE I hlF" COh!C. COVEr~: 

7 AIR COMPERESSOR 1 1/2 H.P. 

8 PORTABLE 5 KW GENERATOR 

9 AIR STORAGE TANK 

10 3-BULB WATERSTOP 

11 JOINT MATERIAL 

I 

4,425.0 

66"o1 

750.0 

151Zl.l~ 

165.0 

2.601Zl.(2) 
. I 

2,700.0 

2 'I 700 .1Zl . I 

! 
2,61Zl1Zl.(2) 

77.0 

90.1Zl 

31Zl.0 

SF 

CY 

LF 

Erl 

LF' 

.. -.. -_ ..... _ ... -._ .. _-._--... -.. -....... _._.-_.--..................... l' 
Unit Price Amount 

1:2 • (Z)(2) 

~;'50. '10 $23, l((J(2) 

:~::I 
3.1Zl1Zl 



t 

____ .... ___ •••• _ ............. ____ • 1" ... _ ... __ • __ .. _______ .... __ .. _._ ...... _._ ....... _ ...... __ • ____ • __ .H_ .. _ .. __ ...... _ .... __ .. __ ._ ............ _ .... _ .. _ ..... __ ....... __ . ___ ... __ . __ ...... __ 

COST ESTIMATE 

It.em 

27 PUMPING STATION 
COFFERDAM 

1 PZ-27 STEEL SHEET PILE 

2 HF' 14 :< 73 

3 W 18 ).: 76 

4 DE~aJATEr\ 

5 REMOVAL OF COFFERDAM 

_ .. _-_._._----_._--. -_ .. 

LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL 

9,800,0 SF 12.5121 

2,250,0 LF 24. G%~) 

200.(21 LF 35.00 

L.S 40 , 0t2HlJ • 12H21 

LS 35, "'IlHZ) .00 

I 
I 
I 

$54, (2)(2)0 

$7, \ZJ(2)0 

$40 ~I 01210 

$35,00(£11 

I 

I 
I 
I 
I 
i 
i 

I 
I 
! 
I 
I 

I 
! 
; 
~ 

----"----'---·-·---·-+-----··-,:;-····---·1 
.. TOTAL ! $~58,500! 

. __ ---:~..___-.-_-.-.. --.--.-,-.-_...J-_---.-.-_.-... -..... -... -. 27 



'~~ __ =--~~~,~_.,E's~-iM,~:rE'-"--·-· " LAKE PDNTCH~RA: N:" OF'L"E~~SOU1"FA~"'::..":~AL ~ 
Item Description Quantity Unit Unit Price Amount I 

.. ~ ... _,,_ ...... H" _ ..... _. ____ • __ ,, __ ...... _._.. • _____ .. _. ___ •. _._._ ..• _ ..... __ ...... __ ... _ .......... ~. __ ..... __ •. 

PHASE I I 
1. 8 HAI::;:H I sm--t AVE. BR r DGE 

.1 REMOVE REIN. CONCa DECK 

2 REMOVE & SANDBLAST W18X96 
PAINT & REPLACE W18X96 

3 t.\IELD 7 18 II X 4 II HEADED STUDS 

4 NEW BOLTS & HOLES (A325 
1 .1/4"DIA X9" W/ANCHORS 

5 I\ION-CON'fINUOllS ED L8X8X7/8" 
(W/2-ANCHOR @ l'O.C.) 

6 DEC!< ,JOINT L2X2X3/4" 
(W/ANCHORS @ l·o.C.) 

7 REIN. CONC.DECK 

a) SLAB 

b) WALL 

c) f.';IDEWALK 

d) NEW CONCa ANCHOR BEAM 

p) COLUMN @ ANCHOR BEAM 

8 l6"sq PRESTRESS CLlNC. PILE 

9 3-BULB WATERSTOP(12-ANG) 

10 L-TYPE WATERSTOP 

11 L-TYPE W-S CRS HARDWARE 

12 ,:JO I NT I"IATERAL 

13 WALL RUSTIFICATION 

14 RELOCATIONS 

350.(21 

2~660.0 

140.0 

:300.0 

:300.0 

94. (() 

96.0 

65.0 

69.0 

1.0 

::' , 140.0 

282.0 

109.0 

109.0 

279.0 

1,560.0 

TONS :::;'(')(21 • ~~ 0 

LS 15 ~ G100 • e)l2) 

EA 1.25 

EA 6. ~:Hi!) 

LF 2'7.\2)(2) 

LF 12. '10 

CY 200.l?HZ) 

CY 450.001 

CY 120. (lIIJ I 
CY 450.00\ 

CY 450.00 ! 
L.F 20.00 

'-_F 10.00 

L..F 30.Q)0 

LF 30.00 

SF 2.00 

SF 27.001 

LS 33,~ (2)(z)0 . 00 

$105; 00QJ 

$15~eJ(2)Q) 

$910 

$8~10(Z)1 

I 
$~) ~ 60°1 

I 
. I 

$,18, Bm'1l 
I 

$4::~;:; 2m·) I' 

$'7,800 

",,",!" 1 r11 """" I' ~t._, . ,1£.~":"tLl 

$62~8(2)(Z) 

$2. 82v,) I 
$ -:. ~\7r;, I 

,_) ~..::.. \/..1 

$558 

$42,.120 

, ---,,-'-.. " _____ ..l..-..._. ___ -....-lc.--, __ ,...L-___ •• ______ '-I--__ 

,----------,----"----,,._,-- 7! 
TOTAL .$385 ~ 0T:::;! 

,, __________ . .-1 



-~~OS~ __ E_S_T_I_~_T_E ____ ~~ __ ~~_LrA_K_~E~_P_O_N_T~C_HTA_R_T_R_ATI_N~O~_~A_N_S __ O_UTFALL CANAL 1 
Item Description Quantity Unit Unit Price Amount 
---4~--------------~------~--r-------~-+--~+-~----------4 "'--1 PHASE I 
2. 9 FILMORE AVE. ElR I DGE 

1 REMOVE nE IN. CONC. DECI< 

1 REMOVE & SANDBLAST W24X110 
D I APHRAI'1S 
PAINT & REPLACE W24X110 

3 WELD 7/8 1 X'4" HEADED STUDS 

4 NEW BOLTS & HOLES (A325 
1 1/4"DIA X9" W/ANCHORS 

5 NON-CONTINUOUS ED L8X8X7/8" 
(W/2-ANCHOR @ l'O.C.) 

6 DECK JOINT L2X2X3/4" 
(W/ANCHORS @ l'O.C.) 

7 REIN. CONe.DECK 

a) SL.AB 

I b) lo-JALL 
I 

c:) S I DEWAU::: 

d) NEW CONCa ANCHOR BEAM 

pl COLUMN @ ANCHOR BEAM 

8 16"sq PRESTRESS CONCa PILE 

93-BULB WATERSTOP(12-ANG) 

10 L-TYPE WATERSTOP 

11 L-TVPE W-S CRS HARDWARE 

12 JOH',fT MATERAL 

13 WALL RUSTIFICATION 

14 RELOCATIOI'>JS 

474.0 TONS 

LS 

3~150.0 EA 

140.0 EA 

230.0 LF 

230.0 LF 

144.0 C'y" 

132.0 CY 

89.0 CY 

64.0 CY 

1.0 CV 

3,700.0LF 

279.0 LF 

135.0 LF 

135.0 LF 

466.0 SF 

1~560.0 SF 

300. IZt(21 

1.25 

6.50 

27.(2)0 

1.2.00 

200.00 

1 2 (lI • (l)(21 

450,,00\ 

4 Sill. iH21 

I 
20.001 

.1.(2).00 

30.00 

2.00 

27.00 

I 
$142 ~ 2IZIIZ) I 

$910 

$10.6801 
. 1 

$28, 81Z1°i 
$4~:j01 

I 
I 

$74'~~0!7.j·l! . 

. $2,790 

$4,050 

$4~Q)50! 
i 

$9321 

$42, 1~?0 

LS 9,000.00 $9,000 

I I--...L-.-, _________________ .~ ____ __.__'__ _ _L._ _______ I__---_· __ _l 

~ ___________ -----~--2~f~.-----T-OTAL I $436~090! 



· .. -.. -..... ----cos~EST-I~;A::~E·---· ... -·---·~-·- .. ·-·"-L~KE--·PONT·CHARTF~A IN·-O~LE·~N·S .. " .. O·UT"~-~LL CAN~Ll 

-·----f .. --...... -··---.... ·-·--.. ·----- - .... - ------... ---.---.. -........ --.-.... -.. -.-.. -.....-~ 
Item Description Quantity Unit Unit Price Amount 1 
_"M ... _ ~ .•. _._ .•• _. __ ..... _, .... _._ •• __ • _____ •• _ •••• _._ .•• _ ... _ .• __ • _ •. _ .. ______ .... _.,_~ ___ •• __ ...... "." ..... 

PI-·IASE I . 
:J 0 F~OBERT E LEE AVE. EtR I DGE 

1 REMOVE REIN. CONCa DECK 

2 REMOVE & SANDBLAST W24X100 
D I AF'HRAi'1S 
PAINT & REPLACE W24X100 

3 WELD 7/8"X4" HEADED STUDS 

4 NEW BOLTS & HOLES (A325 
.1 1/4"DIA X9"W/t-iNCHORS 

5 NON--CONTH'.!LJOUS ED L8X8X7/8" 
(W/2-ANCHOR @ 1'0.C.) 

6 DECK JOIN"!" L2X2X~:V4" 

(W/ANCHDRS @ 1'D.C.) 

7 REIN. CONC.DECK 

a) D I APHRAI'1S 

a) SLAB 

b) W(~U" ... 

c) S I DEWALI< 

d) NEW CONCa ANCHOR BEAM 

e) COLUMN @ ANCHOR BEAM 

8 16"sq PF~ESTRESS CONCa PIL.E 

9 3-BULB WATERSTOP(12-ANG) 

10 L-TVPE WATERSTOP 

11 L-TVPE W-S eRS HARDWARE 

12 JOINT I"IATERAL 

13 WALL RUSTIFICATION 

14 RELOCAtIONS 

501.0 TONS 

LS 

4~032.0 EA 

128.0 EA 

460.0 LF 

460.0 LF' 

12.0 CV 

189.0 CY 

108.0 CY 

.102.0 CY 

95.0 ·CY 

1.0 CV 

4,.140.0 LF 

375.0 LF 

.172.0 LF 

172.0 LF 

466.0 SF 

1,56(2);0 SF 

LS 

$1 ~.)0 ~ 300 

1 ';.\r.; 
" .a- '_ 

6.50 

27.00 $.1.2,4.20 

12. (2)(f.) 

450.00 $~l ~ 4,j0 

200.00 $::::7,801lJ 

450.12)°1 $4f:l.601lJ1 
I I 

120. Q)1lJ I 'P 1" '-'4((J I . . ,,:_,...:.. -
I I 

450.1lJ01 $4;2,750 

450 .. 12)0 $450 

:20.0lZJ $8:;~, 80lZJ 

.10.Q)1lJ ,_\ !I' • ,) $"" 7"'°1 
:::'~(2) • Q)0 $~.:i ~ 160 

:30.0.0 !t;5,160 

r 2.1Zl0 $932 

27.(2)0 $4:2,120 

55,600.00 $55,600 

! 

C_' .1--------.------1 
$531.874i 

..... ~_J . __ -,--____________ .. _3~ __ _'__. ___ -·_TOTAL 
,--1.., __ _ 



, .....• _ ....... _ ...... _ .. _ ... _ ... _ .. __ . __ ... _._. __ . __ ..• _ .. _._._---------•.. _-_._._. __ .. __ ._._-----_ .. __ ... _ .. . 

. LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL 
PHASE I & PHASE II (NOTED BY AN *) 
-, ..... _ .... _ ...... __ .................... __ ._-- ---. ._._. __ ._----_ ... _-_._ .......... _ ... _-_ .. _._. __ ....... _--

Item D(;?sc y. i ption 

28 BRIDGE ROLLER GATES 

29 DI'1ITTED 

1 HARRISON AVE. TIE-IN STA. 36+14.85 TO STA. 37+14.85 

2 FILMORE AVE. TIE-IN STA. 63+77.7 TO STA. 64+51.7 

3 ROBERT E LEE TIE-IN STA. 90+22.25 TO STA. 91+21.25 

4\REACH W-6 I-WALL STA. 91+15.16 TO STA. 91+82 

I 
5 REACH W-6 I-WALL STA. 91+82 TO STA. 118+87 

6 '::;~EACH . W-'7 I -·~JJf::1LL STA. 118+87 TO STAn 124+87 

I 
7 F:EACH 1::.,-6 I WAL.L STA. 91+21.25 TO STA. 91+84.58 

8 F:E(")CH £·· .. 6 I-l..JALL ST {:). 91+84.58 TO ~~)'r A. IH}+67 

9 F:EACH E--7 I -~'JALL 3TA. 118+67 TO STA. 124'''',,67 

10 F~EACI-! E .... ·7 I-'ldALL STA. 1:;:'4·+6'7 TO STA. 128'+·67 

.:1.1 * F~E:ACH E-·-1 I-\'JALL STA. 2+42 TO STA. 3+65 

1.2 * f~EACH E--':l I-WALL STA. 3+65 TO SHi. 36+-14.f:l5 

1"'-...:. * REACH E·-·2 I-WALL 37+14.85 TO 44+04- I~{ 44+74 TO 50+v.)i?.I 

14 * R~AC~ E-3 I-WALL 50+0(l1 TO STA. 63+77.7 

15 * HEACI-' E .. -4 I-vJALL STA. 64+51.7 TO STA. 9m+22.2~ 

I 16 * REACH W-l I-WALL STA. 2+40 TO STA. 3+(:)2 

17 * REACH W-1 I-WALL BTA. 3+62 TO 22+80 & i3+40 TO 29+40 I 

18 * REACH E-2 T-WALL STA. 44+04 TO STAn 44+74 

19 * REACH W-1. T-WALL STA. 22+80 TO STA. 23+40 

20 * F~ \.-J-·2 T .. -WALL STA 29+40 - 36+28.35 & 37+00.35 ~ 50+00 

21 * REACH W-4 T-WALL STA. 50+00 TO SAT. 63+76.76 

Amount 
_ .. ··_··_·· .. -,-.. _ .. · .. _ ........ ·1 

$72rj,42:i 

...·c:·c· ...... -'1il 
~},J \oJ.I ~.' . t 

. I 

. ,,, 1 ":!' '''I i., "'1 r·., II 
. .'" .' .... ·k .. \ .. , , ..... ,: .. 

,.,. '11'" . .,.., ... ) .. 
!p . ..,::, :.>..\., ! 

'$'1 ··leJ r.: '-.' ". 4 . .... ) ,;I J- .... I'L·~)· I 

$64,1191 
t 

i 
$107 ,78~':: I 

I 
$ /1 14~ 9""0' ·'1', •. I:. ':)'\ 

$5,4(l14, 370 1 

I 
22 * REACH W-5 T-WALL STA. 64+54.7 TO SAT. 90+14.66 $2,187.7851 

._ 2~ I !:UMP I ~~':'~H ~~~.~.".I~A~.L ~TI E - I N----.-.-.. ------------

1
' __ . __ ~~~~ ~ .. ~0911 

]MAV. '88 COST SUBTOTAL $20.378.913 
.-- .--.-.. -----------.- '3-,--. -' . .. .. -.--.-.-.~-~--.--.... -.-.. -



, ....... --................................. __ ._ ........ -... __ .... -............. __ ._._ ................ _ ............. _---_ .. __ ................. _---_ .. __ .. __ .- ........... __ ... _ ........... __ .. _ .. __ ._-_ ... __ ._ .. __ .............. _ .. _ ........ _ .. __ .. _ .. _.- .. _ ............ _ .... _ ... \ 

I l.J:\I<:L P(ji\JTCI·H~F..:TliP-l I hI Of;:LEAN~3 OUTFALL CANAL ~ 
I PHASE I & PHASE II (NOTED BY AN *) I 

r~t~:l[~-::=-==-D,;~~~~~=~======~=-=~=-:~~~~~=~~-~~;~:~-:~ 
. 1 

'_"C l I [ .. I T' [) T '::' l ,~ .. ·.;.I'll -:~ "7 (:3 C')'1 "1 ..... 1 n. f I ... ~.L_\CJ, '_'.I I., ~ .~ •• ,_, 

24/MOB & DEMOS $60,0001 

231ENVIROMENTAL PROTECTION $20,m00! 

26!PUMPING STATION MODIFICATION $170~5301 
271pUMPING STATION COFFERDAM $258,500/ 

31iUTILITY RELOCATIONS, I 
I" j .30" DIA. WATE"L1 NE AT STA. 44+50 ; $5",,0/8 I DE $1(2),0001 

Ib) D.H. PDWERLINES AT STA. 4+50,37+20,50+50 ~ $3450 EA. $10,0001 
I . I 

! ! I 
I I 

II 
I 
I 
I 
I 

I 
i 
I 
I 
I 
! 

I i 
I i 

; I I 
! I I 
I '. I I 
I . .' I 
!-.......... __ . __ .. _ .. -... -.-.-.-.-.--.-.-.--..... -... - ..... -.-.-.~ ... -.. -"".-----.-..... -... ----.--.--;:-~.:--- .. --.. --.-... -.---.. ---.. --,-... --... --..... -....... - .. + .... -.... -~ ... ~ ... ~-...... ~:;:-.:--::- ....... --.·-~~;·I 
I
i ,.JUS fOTAL I ~,..: .. ~~, 1 QJ7 ,9.l! ...... , 

?~~ CONTINGENCT~S $9 lqj 09~ 

1 ~~; AL CONSTRUC'~' ::1\1 (R) $2.~~ ~ '101: : ~):: ! 
i 

I :NGI:E~R~NG & DES~GN l2~ $:,:00,~0~1 
I I ~JUPERVISION 8.1. ADMlN. leJY. I $..:..~ 70f2)~0(2)[jJI 

C~C~_:_·-'.~7_. C~ST===ToTA~C~~T ~~=-=-L$32~~~~~~1 
J~ 



1 
.. ·· .... ·-_·_-_ .. · .. ·· .. ·-·····_· .... · __ ·_·_··-··_-.... ··_ .. _-------.... ---. . ... --....... --.. --.-----.-... ---........ -.. -~-.-.•..... --.... -........ -----. 

COST ESTIMATE. LAKE PONTCHARTRAIN ORLEANS OUTFALL CANAL I 
r~e{=D-~~;i~~=--~uant=_~~U~tr~ni~.~-~~· .. _ A=~~;.=~I 

IBRIDGE ROLLER GATES . I 
1. F'Z·-22 STEEL SHEET PILE 9,262.0 SF 12. ~50 $11~3!17751 

2 RE II\IF • CONCa 

a) STEM 

b) COLUMN 

c:) SLAB 

d) STABLIZATION. SLAB 

:31 S1T:'::::L GATES 

41 HAFWWAF-:E 

5 HDAD WOF<l< 

a) SUBBASE 

b) ROAD SURFf-'1CE 

c) nEINF. CONCa S I DEIo<JAL.I< 
I 

.a.;., _ .. a 61 1 ?11<::;q PREElTRESS CONCa PILE 

7 ~-;':tJ1DVE EX I!:"3TING RD. f::;URFACE 

191.0 CY 

63.0 CY 

608.0 CY 

77.1lI CY 

11 , 6(2)0. (2). LB 

6,200.0 LB 

66B.0 CY 

3 ~ 520 • ({) SF 
I 

27.0 CY 

.16,300.0 L [:. 
.1 

LS 

400.00 

500.00 

200.00 

7(2).00' 

1._ ~j0 

.1 .~dlll 
i , 
! 

2~:J • Ql(21 
i 

H~ _ (2M 

:::;: (2)(2) • (2)0 

18.it;(lj 
I 

2 , (2)Q){Z) • 0'11 

$7h, .I.l-flHZJ 

$ "'~ "'!"c:i01 ,~. !i ,_I , 

$17!,4!i%:11 

I 

$'7!, ::":::~:l01 

I 
I 

$.~::"::: " :::::6({"j I 
I 
I 

~j::::;~.i!1 200 j 

$29:3 " 4(2)~"11 

$2, (2)0k1! 

I 
! 
1 , 

I 
I 

I 
! 
! 
I 

-----'--,_., . --- .-.-.. ---.. -~.-.-.----:--. -.-........ - ... -~ 
. 3.a· .. TOTAL $729, il.~:~5! . ___ . ___ . ..:. ____ .. _ .. ___ .. __ .•. __ .. _ .. __ .. _._.1-,,_. ___ . ___ ._._ .. _ ... __ _ 



REAL E3TATE COST E3TIMATE 
!AIm PONTCHARTRAIN AND VICINITY 
HURRICANE PROTECTION PR()J1!)8T 
ORLEANS PARISH OUTFALL CANAL 

ORLEANS PARISH, LOUISIANA 

E3TIMATE OF COSTS (Date of ValW3 June 1900) 

(a) 

(b) 

( c) 

(d) 

( e) 

Lands & Damages 
Acres 

Perpetual Levee Right-of-W~ 
Recreational Land 13.18 
Potential Residential . 2.67 

Improvements 

Severance Damage 

Total (R)· 

Contingencies 25~ (R) 

Acquisi tion Costs (Estimated 3 tracts) 

Non-Federal 3 @ $1 ,400 per tract 

Federal 

PL 91-646 

Total Estimated Real Estate Cost 

Unit 
Value 

$435,600 
653,400 

IDENTIFICATION 
NUMBER 80616 

Total 
Value 

$5,741,200 
1,744,578 

o 
o 

$7,486,00:> 

1 , f572" 0C1J 

4,(0) 

5,(XX) 

o 

.$9,367,(XX) 

This estimate is based on maps and acreage calculations as provided by 
CEJ:l.1N-ED-SP. 

APPROVED BY: 

~b~ r H:KOP~ ~. 
Revlew Appraiser . 
16 June 1988. 



JUY1e 'l&Y R._ .... __ ..... __ ........ ..;. ......... ___ ... _ ... __ .. _. ____________ .. __ ... _____ . ___ ._. __________ ~_. __ .... _____ • __ . ____ . ____ . ____ ._._. __ .. . r C8ST ESTIMATE ORLEANS AVE. OUT. CANAL-SECTOR GATES 

!.i-t::~~lr---- De~c 1'-i~ti ;n TQuan t.i. .t~-fu~·:~~~~~~;.i·~:;--T--~~~; .. t ---
r"'-"--;~-i~-;;-;~o~~:rROL-STF~UCTURE;-* * ---.. .L._ +-_. -"I 
I 'I·Embankment~semicompacted 3~000.0 CY 13.00 S39~000I 
i Structural Excavation 1~250.0 CY 9.00 S11~250 I Istructural Backfill 625.0 CY 13.00 $8~125 

I !PMA-22 Steel Sheet piling 9~200.0 SF 10.00 $92~000 
I (l'::'P' Xl;') 1 1 -~ ~ I IHP 14X73 Steel H Piles 

!Concrete Stab. Slab, 4" 
IReinf. Conc~ete~ Base Slab I 

\Needle Girder and~~~~port I 
\Loncrete Needles 1 

1:~;:~~r~L--[~~~:~~~-~:l~~·I~C~:~~E .11. I ;::'; .. ,,'.D 1 L'· ~" -- .L.',\j, I,I...,L.. =, h .... , l0h . 

i------------------------ ! i 

I '.-.- - , 
j~~rLEL SECTOR GATES (4)* 

BIStructural Steel 
I F 1 ,.,.- ·t " .. , roo ,., "1 i .OM.!. ":= ~- I.A.. ,'M 0:. ... 

I !·;IF:c:I"1";l.nic:a:;: 

13~280.0 LF 

CY, 

~ : ~::~:~: : :~:l ~ ~ 'Ii 

LS' I L;.~ 

I LSI 
II 

69.0 

LH 

I I 
! 1 

:::;;79. DOG. 0 I LB I 
U3 • LS! 
l_ :-'_I j (:;; I .. -.- I 

I C:O!"I .::: 1'-,:31 : .. l<:,.!I..!. ses i l ,~ , c'l I _w 1.-. ") I 

I I I 
ii' 
I I I 
Iii 

,------------------------i 
[SUBTCTAL-BUTTERFLY GATES I .... ,- .. --- ... ----.. -.-.-- -.. -- .-.-- ... --.... -----.. --.. 

24.00 

1.00.00 '$6,900 
200.001 S.1~.110,OOOi 

, ::'::=:'0.00 I $1,540!, 000 i 
80,000.001 $80~OOOi 
180~000.OO! SlGO~0001 

i _.-.- .. -.-.-.- .. - .. - ........ -.... i 
I , 

. ~$ ::; , .3 f: ~:, ~ C/ 9 ~~:; 1 i .- .. -.. ".~- ......... - .--. i 
I i 
: I 

!. • ~'.;O i ~!.;:.:~t..), 7UO i 
300~000.OOl $300~OOOI 

3~0,OOO.00i ~300)OOOI 
.1 (;() ;i ()()~) • ~)::) ! '$.1. ()(~ , (: ()() i 

i - .. -_ ... --...... --.. - ......... --.. -- : 
i I 
f $.1. ~ :·,2.S~i , I"()C~ ! 
i .---.----,-.. --... --- ... --.. ' 
I 

i 
!***APPROACH GUIDEWALLS*** 

C!PZ-35 Steel Sheet Piling 
I I"J __ .. _ I I i 
I c, ~ (}o:..)() " I) I! br::- i .1..6.:5(; i 
I I I i 

!Ccncrete CJP~ 2' X 6' : 90'01 C1 ! ·~50.001 s31,500i 

I . " i I I I 
! ~::::-: ~~ ~J"'l'~ A"- ;-~ .:~ F~ F~: 'l~ ~~: -L'~ 'H'- -- -l.:-: l'-J- 'r-- ~-) .. ; ;:~~\ l: I' I 1'1 'I: -,- .. ,- -.- '$~ -.'.1.-. :~, ':'~"" -.-~;; :.:; !,'" i :.::: ...... .1:" • \. -.- -- r; n .. "M' -.; .. , _v ... !-· _i- . I '"_ _ __ 
! .. --- .. -.-.----.. -.- .. -.- .. ---.----.------ .. -.. - .. --.- I· 1 .. ---·-'------ .. -.. ·-.. --- .. ·-1 

I .11 I 
Dlt**EROSIDN PROTECTION*** I 

I:::'hell, 6". Thick .160'01 'CY\ .18.00 $2,D801 
;"":::prap, 1:.2" 975.0 TONj. 20.00 $17.5001 

I I I 'I . i 
!~~;~;~~~=~~~~~~~-;;;~~~;IONII I I -----;~~-:~~: 

I 1---------·--------------- I I -----~~~~~~:I 
I l I I ~ .... _. __ l ______ . ______ . __ ._ .. __ . _______ .. i -'_. _______ .... ____ ..... ___ .~---... -.-------.-.. _I 

I 'F'(ll3E 1 ,JUNE' Fa ,COST SUBTOTf;~L .. -A+B+C+D I $4 ~ !3ill .; 5i.'5 i 
L .. __ ' _. __ . ______ ..... _______ . ______ . _______ ...... _--,.~-.--,.- .. -.-.. - ... - .. _._-,--.--i---..... _ ...... __ .. __ ..... __ .. __ .. ,1 

I . 200' X 40' 



r-------CC;~-T EST I 1'·Ir:\ TE ----------···----ORL·EA·~is--· A'v'E . ··O~·~-·-CAN~~L. -SEC ·T~O-R GA ~E~3· ... -----.. , 
h t:;·~-I-·-·---··--· - .. -;~~:~;~~~.~~~~- .. - I Quan t i· t yTu·~~~~r~~~ i i~:;~-- ____ . ____ .1 

1---·-·""/·---·-····---·-------·--··------·-·-----··-------j-----f--·-- _~o~~~ ___ 1 

IE' »: * *CDFFEF:Ih"::)r·'1>f: * »: I I I IpZ-27 Steel Sheet Piling 44,880'01 SF 12.50 $561~0001 II' 51.' X 8GO·. I I. I 
I 14" Steel. H---F'i.ling(HP14X73) 14~400.U LF"I 24.001 $:34::,!,600i 
I I 90 X 160' I I 

\

' lEi" Waler~ \i.J18X76 880.0 LF 35.001 $~::'O~800! 
Removal of Cofferdam LS LS150.000.00 $150~OOOi 

, Dewatering LS LS 465~400.001 $465,4001 
I IPile Test 2 EA 20,000.00 $40,0001 
I . 1 

I ------------------------ _____ ::~-:~~I 
I ~~~~~~~~=~~~~~~~~~------ I--~~~~::~~~!i 
I F I * * *CH(iNNEL. CLOSL.JPEJ!:: * * i I 
I I~~e~~ ~ill~ 180' X 54 9,720.0 CVI 18.001 5174~960i 
! I~l-~~ Steel Sheet Piling 6~940nO s~1 1.6.501 5114,5]0\ 
j i ::::'07' X :::~:::!;" 5 ' ! I ! 

I

I IConcrete Cap~ 2'X 9'X 207' 1.38.0 cvl 350.001 548.300: 
IRiprar(Lakeside only) 460.0, TON, 20~001 59,200i 

I 1________________________ ! II 1------------1 
i ! '~'I'··.'r' ··.r.' r· >.I"'C-· r··' IIC·'-· ' I i i ~)L.r:' 1 .. ..<l,··,L···_.HPII,,·",.:.L. '-.,L.C .. ~ .. UhL I I ! $-7;':l~:.~~'·='.::; II: 

! -.--.- .. -.-.---.-.-' .. -.. --.-- .. -.- ..... ----.--.-----.-, .. -- i! i .-.. -.. ------- I 

Ci !~.:~: * CH(:,hlr'!EL I;:::X CP;\!{''.; T I cr,l * *' * I 3(.::, ~ ()()() , 0 I Cy I 9 • OU I $:~~2':i. " OO() I 
ill i t i 
I' I ol •• .;. •• - •• _,., t,1 I:·:·' . T I iIi ,4!" .. "U1H .. 4t\.I.._, __ m:::!~·1IhIr'·iG vU:iLL** \ I I I I 

IPZ-35 Steel Sheet Piling 35,OOO.OI8.~. I 16.501 5577,50°1 
i ~'.j", 11 1~:E~muva.l I LS ! LS! 100 ~ 000. (:)(~) I $100 ~ 000 I 
IStructural Steel(Tie-Back II 63,600 0 °

1

.,' LSI,',' 1. UU l $63'000.i

l

: I System,Furnish-Install 

I f:='; 1 ;'~;:;:~:;E'f.~hf.?E~t F'i 1 in <:'1 II I I I I 
, I 5 : .. _:!, ~:~_: " (:_1)·, T1(O~~.1 ;,:~ I = ;.'. i~ .. =_:. r •. (:_1., :.-_~.·l' 'I. ~: .. - :;: 2,' .~. :_·l.:., ;'.~:, :.~_::,' i! ISalvage Misc. Steel _ ~I _ ~ r, 

i--------~---------------I 1 i I------·-----~I 
I~~~~~~~~=~~~~~~~~~~~~~~__ I i I $716,38°1 

I

II ! ------------1 
PSA-23 Steel Sheet Pi.ling I 480.0 SF! 16.00 $7,6801 
PZ-35 Steel Sheet Piling 2,670.0 SF 1~.5?1 $44,0551 
PZ-27 Steel Sheet Piling 69,600.0 SF 1~.5u $870~OOOI 

Semi-compacted Fill 3~200.0 CY 13.001 $41,6001 
Fully-compacted Fill 600.0 Cc:Vyl 16.00i $9,600! 
Sand Fill 800.0 16.0011 $12,8001 
Concrete C~p 2,300.0 CY 350.00 $805,0001 

!Clearing and Grubbing 8.0 AC 200.00! $1~6001 

lFertiliZing and Seeding I 8.0 AC 500.001 $4,0001 

I---·--·-~---------·-- -----------------.-- I 1-- ------... ------.---. ! I ~=~~~~~':=':~~=E:_~_~':~~~~~LL I 1-_~:~?9" ~:':~; I 
--.~-----------------J---,------_L-_--L-·------·l------.--... -.~ 
L ___ P~G~ 2 _ J Ut~~~~~=~-COt:~T_------~U:al·,T ?i:-. ~ +F ~!~i:~.i .. ~~._ 1 __ ~4~:_~_=~~~~ El::J 

I ***LEVEE AND FLOODWALL*** 



. i 
! 

i 

I 

I 
I 

J I 
I I' I I 

. I . I I I I 
I ____ . __ ~----------.--J-.-.. --:---.,---L----.J----.--.-.-... -. ----... --f---.------.-.. -.. c- .. l 
L ___ ~{:)(~~_ ~._ c) UNE: '88 __ :0S~ ______ . _______ .. __ ... _ ...... ___ ...... __ ._._. ___ ~.-...... --.-.-L.----_____ ... _ .... .1 

37 



".--.:....-.-.. --.------------.------.. --. ---'- .-___ ... __ . ____ ._ili~_~_ .. _?~ 
I COST ESTIMATE ORLEANS AVE. OUT. CANAL-VERTICAL LIFT GATES , 

I I te~-·I----··----·-Df~~~-=-... :~~ i.~ i: .~~;~-····---"~an hty -ru~-;~F~;;;;:;-I-;~mD~trl :~------""i 

[--;:-1' ;;~:~~~:~~-=:::~~~~~= :!d-I-3 , O?O .l" ~y I 1:' . (~:, 1---:39 ~::'O I 
, :::d:.ruc:i:ur-al E)o;ca.vdtl.On 26.~(J(J(J.UI Cy Io/.UU! $2::::A;(.)()U! 

I IS tr-uctur-al Backfill 720.01 CV 13.001 $9,3601 

I F'Iv"~ ~"" C'.~ 1 C'h t '1' 1 9""- - SF j .... I, ""c .-... -.... i l'Ii-I-... ..:: .• ~. ,..;, ,_ee ;:) eE.' - pl. l.n(] ~ ..::.(). () .u. uu ~'.L ,. ,; J:::\_") t 
, 1 r'8 ' Xl!::;') I I \ .::....J -' ; 

I 14" X 14" Concrete Pi.ling 22~200.0 LF 20.00 $444 Ji(;O ! 
(44'-+ X 50') .' I 

iConCi-~~tE~Ste·,b. SlcOlb,i 4" 5i.0 
!heir-If. Cor,cr-et!'-" [;'::'\::'2 Sle'!b 5:;~9.0 

I W411 678.0 

Machiner-y House L~S'75.01' 

INeedle Gir-der and Support 
Concr-ete Needles LS 

li·~_~ .. _~ .. I-_E_~.'_~.· .. _~.-.r .... -_I._,~ .. -=;~~~;~~-~~~:J-~~~P[ I ! \. _ _ , _., r- .I~._ J l._" '\ '.__ _ '_ .', ,..... '_.. ',_ 

.... ~ ... -. -"'-.~~ ... -.. 
! I 

B!*VERTICAL LIFT GATES (4)* I 
iStructural Stee~ I 110~000.01' 
jElectrical I'LS. I 
IMechanic21 LS I 
i--------------·---------- I i 
iSUBT01AL-VERTICAL LIFT GATE! l 
!------------------- ----- 1 I 
: I I c l *:t; )\:: CC!!\ICF:E1E (~F:;'F:IJNt; * li;:+:! I 
I I! i .1.::::" Die,. ,I U;li:.:t"c:'aU:>ci Tiinb(':?r- I 5. ::.)00.0 I 
I Piles, 220 X 25' I . I 
IPMA-22 Steel Sheet Piling 3.072.0\ . , 
f 2~1t..·· X 1:'2 I ! 

I I CCif'icr-e"te ~;t2~b. £::1 ab, 4!1 SO. () I 
I, IIReint. Concrete, Base Slab 600.01 

Walls I 228.0i 

I '1------------------------ i I i . ! I SL.JBTOT AL -C()NCF~ETE f."Wr-WNS ! I 1------------------------
, 1 
, D ***APPRDACH GL.JIDEWALLS*** 

\

' PZ-35 Steel Sheet Piling 
20(;' X 40' 

8~OOO.O 

I Concr-ete Cap~ 2' X 6' 90.01 

C'r 
CY 
LY 

CYI 
L C' 

d 

LC" ""I 
I 

I 
! 

i 

I 
I 
I 

LEI -- I 
L_E I 
L· C~· I .. '~-' I 

! 
j 
I 
! 
i 
i 

I LF·I 
i 

cC' ; 
~., I 
( .. ""., ,,' I 
CVI Cy! 

'SF 

I !------------------------ 1 
I 1~~~~~~~~=~~~~~~~~_~~~~~~ALLI ! I 

! 
100.00 
200.00' 
:::::::,<).00 I 
4-0 i). 00 1 

!i;~.:' ,100 I 
ct; i or." . sen I ,. .. - - .-, - - I 
$ 23~7 , ~~:.C;C) i 
$1.:t.o~ooOI 

*:::0, (i(,() ; ·20,000.001 
60~000.OOI$60,0001 

, ... --- ..... - .. ---...... - .. - ..... -- .... i 

I $.1 ,2EJ:::: ~ ]60 ! 
! - ..... - ---. -- ..... - ... -.. -. i 
I I 

1.501 S165,0001 
-,. iN - .•• \ .. , .- ; .... '. i .. I _... • 
.. ::' .. It) !i \_,(I~J • I .. }I.) I ~;. S()() ~ ()()() t 

300~OOO,OOi $300,0001 
1 '------- ~ 

( $ ·:.7 t:. ~5 ~j () (j c· I 
1---' -- .. ---.- -........ -.......... i 
I 

I 
I 

I ; 
9.00: S49,500i i ., 

; -, -... I "''''-.. -. i _~tJ = ( . .J ..• ) I .:~::.:~:.(.~:> ./ .::::tl I 

I 1 
I 

100.QO I $8,0001 
2<)() r. (~() f $1 Lt.J !I l:)·.:. C; i 
:2; 5() ., ()(} I ~;")'~::- '1 t:.:()(l : 

. i 
I 

1-----·------- --.. --··-1 
I I 

\

. 1.~2(-3~3!i <):',"2() ! 
_.-:-------_.--.. -_. ! 

i . ! 

I ~.-\ .. -.. I 
16.50$10~,UUUI 

~,,_ - , __ .1 I 
0~().J01 531,50°1 

1 .. -.-.---.... _. __ .. _ .. _ .... ___ r 
I 

. $16~'::', 500 

1

1'1 ' I . I I 

, _--1- ----____ . __ ~ ____ LL_~-----.-----.\ 
PAGE 1 JUNE'S8 COST SUBTOTAL-A+B+C+D I S2.50~.=80i . . , 

I ____________ . ___ .-1-___ . ___ .. __ . __ . ___ . __ .J 

3t 



r··~---··-··c.;()~;:;·:i~··-F.~~::,-l:· I l"ir~-1~~----'---ciRU7~ANS -AVE-:-"-OUT ~--CA~h'~L -VEF\:~r I CAL. LIFT (j(~ TES/ 

! Ite~-=--=--=-_:~;~ti o,~_ , Quanti ~~I Un it rUn it --P;:-i~ Am~~;--III 
lEi :I( * *EF;:Cl;3 I ON F'F:ClTECT I OJ'.)>); * * ~ I I "bi'i(,211~ 6" Thi.ck II 30.0 CY 18.(10 ~-9:)·.~il 
. ,-.. 1'''''' lCr- .-. 'rOI" ~'r- (OO') I "'''T .. -. I I ,-\:1 p"-E'.p; .k ""'-!' tool.. "::,,,), Jt_ 'P.'::' ~ :..IUC I 

I /.--.. -... -.--.---.---------.---.---- I I ! -.-- .----- -.-. ------ .. / 
SUBTOTAL-EROSION PROTECTIONI $3~9001 

F1***COFFERDAM*** . 
IPz-27 Steel Sheet Piling 

I 
51' X 590' 

141t st.E:·:~el i-i-F1 il.i.r1g(.-IF1 14X73) 
, .. () X ; An" I boo ~--

1

18 11 Wdlet-~ ~H8X76 

Removal of Cofferdam 

30.090.0 . I 

9~600,O 

590.0 
LS 
LS 

SF 

l...F 

LF 
LS 
L..S 

" 

~)~?",:"".t.~:ring 
:·.tl f:~ ; i:'2::;t 21 EA I 
Iii 

'~~~~~i~~~~~~~~~~~~~~~~~~ I I 
! I i 

12.50 

24.00 

·_--------_·_-_ ...... --.. ·1 

I 
. ..,... ~,t: I $.,,:,7;::. ~ 1..::. •. 1 I 
$L~30, 400! 

i 
-r::: " - <t:~,- 6r:"-' I 
~J'()()I ~..::.(), ~vl 

100,000.00 $100,000r 

300~000.OOI S30l_1.,~(,.?,(.,),.?.) 
'--;'r-' -lor ",.- I $4 ~~,l-J'CUI C,~v~l 

! I I ----.--.-------- .. -... ! 
i $.1.~()6~7~1~/~ll 
! ----..... --- ... ---- --_ ... i , 

I I i 
G!***CHANNEL CLOSURE*** 1 I I 

iShEe';] F5.11. L80' X :iq <:)~720.0i [:\'1 18.001 $,:1.74,r~ih(;l 
IpZ-35 Steei Sheet Piling 6,940.01 SFI 16.501 $114~5101 
, 2U~7' X :~:.::; r ~j , ,'!'! I 

iConcrete Cap, 2'X 9'X 207' 138.0 CY: 350.001 $48,3001 
I r- . . l ' . I .,. l6' (oo. ")" T r'';!" i , .. , ." - - , ...... , r",' .. .. I ,,;.~ ,;):" c::q:::. :" .-<"'. f:: E-'S·.l C E-' on ... 'y' ) , " " , .. w, I .::.'.) " ()U i :i. ~ ~ .,:J)') l 

1---.. ·-- .... -·--·---.. -·----.. -----·-- .. --·-·-.. -- .-.. -I I 1-.... -.--- ... ~----.---- .. 1 
! ,.::.! ",Yo"',!':-,: '-C'~'I'-'lI"I"'C" C·' Oli-" IF;":::' ., I· -~ .. r-. ,-.-,. " .1 

I
t :~:~~~.:-~~-~~:~~~ .. -- .. ~:-.~~.:'~::~~~-.-::- .. -~:~~-~'- I" , --.. ---~~~~I:~.~-~.~~~' \ 

I I I I 
H/'***CHANNEL EXCAVATION*** 30~000.0!i CYI 9.001 ~270.0001 

I " I 
I ,i I II ,I 

I'***LEVEE AND FLOODWALL*** I 
!PSA-23 Steel Sheet Pi.ling 480.0\ SF/ 16.00; $7,6801 
IpZ-35 Steel Sheet Piling 2,670.0 ~F 16.501 S44~0551 
IPZ-27 Steel Sheet Piling 69~600.0 SFI 12.501 .8~()_Onn: 
ISemi-compacted Fill 3,200.0 CYI 13.00' '$~i:~~~1 
!Fully-compacted Fill 600.01 CYI 16.00 $9~6001 

ISand Fill 800.01 CY\ 16.00 $12~800! 
Iconcrete Cap . 2,300'01 CY· 350.00 $805,0001 
IClearing and GrubbingB.O AC, 20Q.00 $1~6001 
IFertiliZing and Seeding 8.01 AC500.00 $4.0001 

1------------------------ -I I-~----------I 
ISUBTOTAL-LEVEE & FLOODWALL .1 j $1,796~3351 

I 1------------------------1 1------------1 
[L .___ ,_---'I ____ t l------t-------d 

F:~:j_E ___ 2_J~NE" 88 .COST ____ ~~BTOT.AL- ... E+F+G+H+ I __' I' $~ ~ 484 ~ :~~(:.I.J 
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