


LMVED-G (NOD 14 Mar 74) 3d Ind
SUBJECT: Flood Control, Mississippi River and Tributaries, Bayou
Bienvenue Control Structure, Report No. 1, 31 October 1973

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss., 39180 18 Oct 74 ‘

TO: District Engineer, New Orleans, ATTN: LMNED-DG
Actions indicated in the previous indorsement are satisfactory.

FOR THE DIVISION ENGINEER:

wd incl R. H. RESTA
Chief, Engineering Division

CF: :
HQDA (DAEN-CWE-B) w incl
§ cy 2d Ind



DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P. 0. HOX 80187
NEW ORLEANS, LOUISIANA 70180

IN REPLY REFER TO

LMNED-DG ' - 14 March 1974 -

SUBJECT: Flood Control, Mississippi River and Tributaries, Bayou Bienvenue
Control Structure, Report No. 1, 31 October 1973.

- President
Misgissippi River Commission
ATTN: LMVED-G

1. Periodic inspection report no. 1, in compliance with ER 1110-2-100,
' is submitted herewith for review and approval. ‘

2. The submission of this report has been delayed because of the district
effort in the current flood fight.

3. Approval of the report is recommended.

FOR THE DISTRICT ENGINEER

1 Incl {quad) JEROME C. BAEHR
as ’ Chief, Engineering Division




IMVED-G (NOD 14 Mar 74) 1st Ind
SUBJECT: Flood Control, Mississippi River and Tributaries, Bayou
Bienvenue Control Structure, Report No. 1, 31 October 1973

DA, Mississippi River Commission, Corps of Engineers, Vicksburg, Miss.
39180 17 Apr 74

TO: District Engineer, New Orleans, ATTN: IMNED-DG

The periodic inspection report is approved subject to the following
comments:

a. During the first periodic inspection of the Bayou Dupre Control
Structure on 22 Feb 1974, it was found that the stiffeners for the
vertical girder-horizontal rib connections on the gates were constructed
in such a manner as to allow water to be trapped behind the stiffeners
and it was planned to remedy this problem by drilling drainage holes
through the plates. Recent telecon with Mr. Boyd of your General
Englneerlng Section indicates this possible problem area will also be
checked at the Bayou Bienvenue Control Structure and similar remedial action
taken if required.

b. Minor annotations marked in red on pages II-1 and V-5 and
-Plates II1-2, III-3, III-8 and III-9,

FOR THE PRESIDENT:

@MJ Ka—wf-u..._

1 Incl {dupe) R. H. RESTA
2 cy incl 1 wd Chief, Engineering Division
CF:
HQDA (DAEN-CWE-B) w cy incl
& bsc 1ltr




LMNED-DG (14 Mar 74) 2nd Ind
SUBJECT: Flood Control, Mississippi River and Tributaries, Bayou
Bienvenue Control Structure, Report No. 1, 31 Octcber 1973

DA, New Orleans District, Corps of Engineers, P. O. Box 60267,
New Orleans, Louisiana 70160 10 October 1974

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

1. The-problem of trapped water behind the stiffeners between the
vertical girder and the horizontal rib connections was corrected during
fabrication of the gates.

2. Revisions were made in the text, and the plates in Section III were
renumbered (as per Bayou Dupre inspection report} to correct the minor
annotations. Copies of the revised pages and plates are included
herein for your files. -

FOR THE DISTRICT ENGINEER:

(ol S et
2 Tnal 7."JEROME C. BAEHR

wd incl 1 /QLChief, Engineering Division
Added 2 incl (dupe)

2. Revised dwgs.

3. Revised sheets



LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
CHALMETTE AREA PLAN
BAYOU BIENVENUE CONTROL STRUCTURE
PERIODIC INSPECTION REPORT NO. 1

OCTOBER 1973

Z{*Revised September 1974 i

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

NEW ORLEANS, LOUISIANA




BAYOU BIENVENUE CONTROL STRUCTURE

CHECKLIST FQR PERIODIC INSPECTION

1. General. At the time of the inspection, the structure was
dewatered and the entire structure was accessible for inspection.
Construction of the structure had not yet been completed.

2, Checklist. The following checklist was used in conducting
the inspection: |

a. Reinforced concrete.

{1) - Structural cracks {record location, size, and leakage).
{2} Exposed reinforcement.
(3) General condition of concrete surfaces (spalls, pop-outs,
Weathering, corrosion, stains).
(4) Condition of horizontal and vertical joints.
-{5) Visual horizontal and vertical alinement of walls.
{6) Evidence of structure damage.
b. Gates.
{1) Evidence of difficulty in opening and closing;
{(2) Evidence of damage to skin plate, ribs, girders, framing,
walkway, handrails.
(3) Condition of paint.
(4} Cofrosion.

c. Operating Machinery.

(1) Adequacy of machinery to open and close gates.

(2) Condition of machinery and controls.



(3) Condition of generator (operated during the inspection).

d. Earthwork.

(1) Excavation slopes in approach channels (cracks, settlement,
sloughing, erosion, and riprap deficiencies).

(2) Backfill behind walls.

e. Guide Walls and Fenders. General condition of timber and

connections.

f. Engineering measuring devices.

{1)  Condition of existing reference marks.
{(2) HNeed for additional devices.

g. Safety provisions.

(1) safety precautions for personnel.

{2) Need for additional safety precautions.
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SECTION I - INTRODUCTION

1-01 BAuthority. Authority for this report is ER 1110-2-100,
dated 26 February 1973, subject "Periodic Inspection and Continuing
Evaluation of Completed Civil Works Structures."

-1~02 - Purpose -and Scope. This report presents the-results and

conclusions of the initial inspection of the Bayou Bienvenue centrol
structure conducted under the above referenced ER. The inspection was
made near completion of construction before the structure was flooded.

1-03 Datum Plane. All elevations in connection with the control

structure, unless otherwise specified, refer to feet mean sea level.



SECTION II - PROJECT DESCRIPTION AND BACKGROUND

2-01 Project Authorization. The Bayou Bienvenue control

structure is a feature of the Chalmette Area Plan of the Lake
Ponchartrain, Louisiana, and Vicinity hurricane protection project
authorized by Public Iaw 298, 89th Congress, lst Session, épproved

27 October 1965. On 29 November 1966, it was recommended that the
*approved plan of hurricane protection for the Chalmette area contained#
in Design Memorandum No. 3, General Design, for Lake Pontchartrain,
Louisiana and Vicinity, Chalmette Area Plan, be modified, under the
discretionary authority of the Chief of Engineers, to provide for
enlargement of the protected area by construction of a levee from the

Mississippi River levee near Caernarvon, Louisiana to the vicinity of

*Verret, Louisiana, thence to and along the Mississippi River-Gulf*
Outlet (MR-GO) spoil bank to a junction with the approved plan levee at
Bayou Lawler; and elimination of the levee in the approved plan from

*Bayou Lawler to Violet. See Plates II-1 and I-1l. This recommendation®

was approved by OCE cn 31 January 1967.

2-02 Purpose of Structure. Upon completion of the levees in the
modified Chalmette Area Plan, the Bayou Bienvenue control structure

will serve as part of the hurricane protection for the general area

and will allow water traffic to proceed normally to and from the
MR-GO via Bayou Bienvenue. In addition, the structure, together with

the Bayou Dupre control structure, will provide drainage for the area

*Revised September 1974
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inclosed by the levees. 1In addition to handling runoff from within
the area, the Bayou Bienvenue Control structure will be reguired to pass
drainage from the City of New Orleans.

2-03 Location. The structure is located at the eastern edge of
Orleans Parish, Louisiana, near the intersection of Baycu Bienvenue and
the MR-GO. The structure is located at station 367+60.25 on the MR-GO
base line, approximately 400 feet west of the original intersection of

* Bayou Bienvenue and the MR-GO. See plates II-1 and i-1.*

2-04 Local Interests. When construction of the structure is completed,

the structure will be turned over to local interés£s for maintenance
and operation in accordance with the conditions of local cogperation,
as specified by the authorizing law.
2=~05 Description. a. General. The Bayou Bienvenue control
structure consists of a reinforced concrete sector gate bay supported
on untreated timber piles, welded steel sector gates, treated tiéber guide
walls, pile supported inverted "tee" and "I" type floodwalls connecting
the gate bay to the earthen levee on each side, and access channels.
See plates ITI-2 and ITI-3. The gate bay is 76 feet in length and has a
channel width of 56 feet. The elevation of the top of the gates and
floodwalls is 17.5 feet, and the sill is at -10.78 feet. The sector
gates are operated by electric motors with provisions for manual operation.
b. Foundation. The gate bay structure is supported on untreated
timber piling driven into the P;eistocene clays to a tip elevation of
~67.0 as shown on plate no. II-7. The pilings were all driven on a
batter of 4V on 1H to compensate for unbalanced lateral forces. Steel

sheet pile cutoff walls are provided beneath the gate bay structure &nd

*Revised September 1974



beneath the inverted "tee" floodwall as shown on plates II-7 and II-21
to prevent piping beneath the structure in the event roofing occurs below
the slab.

c. Gate bay. The gate bay was designed as a reinforced concrete
"yg" frame, 76 feet in length with a channel clearance of 56 feet as shown
in plates II-8 thru 1I-14. The top of the gates, the gate bay walls
and the inverted'"tee" floodwalls are at elevation 17.5 and the sill is
at -10.78 feet. The "1I" floodwalls will be driven after the final levee
lift is placed and the levee settlement has stabilized. Slots for the
needle girder and needles have been provided so that the gate bay can
be dewatered for repair or painting of the gates. At the ends of the
gate bay there are concrete sheet pile wingwalls installed with tie backs
to retain the adjacent backfill. See plate II-21. Two small control
houses constructed of reinforced concrete are located above the machinery
space on each side of the gate bay. Control House No. 1 contains the
engine driven generator and the electrical switch gear. Both control houses
contain thé machinery for mamual operation and control panels to start
_the generator and to operate the gate electrically from either side. |
Each leaf may be manually cperated from its respective contrcl house.

See plates II-15 and I1I-1l6.

d. Dewatering. Dewaﬁering of the gate bay is accomplished by the
use of needle dams consisting of vertical reinforced concrete needles
supported at the bottom in a slot.in the base slab and at the top by a
single span steel girder having two vertical supports to minimize bending

and deflection due to the weight of the girder. One set of 2 girders and

iI-3



22 needles have been fabricated and are stored atop a reinforced concrete
rack located on the floodside of the Bayou Bienvenue control structure
for dewatering that structure and the Bayou Dupre contrel structure.

See Plates II-19 and II-20.

e. Sector Gates. The gates are steel sector type gates with welded

‘connections. “The gate consists of two ildentical gate leaves with a central
angle of 60 degrees, with rubber seals at the bottom and both sides of the
gates. The radius to the inside of the skin plate is 34 feet 7-5/16 inches
and the height of the gate leaf is 2B feet 2-3/8 inches. Each leaf has two
vertical trusses which carry the load to the hinge and pintle. See plates
II-25 through II-33. Vertical dead load reaction is carried by the pintle
alone. The operation of the gate leaves is by means of a pull cable
storing on a cable drum, as shéwn on plate II-34. The cable centerline

ig 2 feet 6.inches below the top of the gate leaves and the operating
machinery.is mounted in the gate wall. The walkways mounted on top of the
gates provide access across the gate bay.

f. Gate operating machinery. The cperating machinery for the sector

‘gates consists of drums and cable drives actuated either by electric motors
or emergency h;nd cranks. Each gate leaf is provided with an electric
motor (2HP, 460-volt, 3 @&, 60 HZ, 1,800 RPM); a solencid brake; a concen-
tric shaft speed reducer with a 7.59:1 fatio; a parallel shaft speed
reducer with a 657:1 ratiec; limit switches; a cable drum attached to the

output shaft of the parallel shaft speed reducer; wire rope and sheaves,

II-i



as shown on plate II—34.‘ Gate.conﬁrol panels are located adjacent to
each gate leaf allowing the gate leaves to be operated individually or
simultaneously from either side of the structure. Gate operating time
is approximately 15 minutes fér normal cperation. See plate II-35

for control room plan.

g. Power generator. Electric power is furnished for gate operating

and interior lighting by a diesel engine driven generator. The generator
is rated at 15 KW (18.75 KVA @ .8pf, 480-volt, 3 @, 60 HZ). The power
plant is a 4—cyliner,.4-stroke cycle, 120-cubic inch, radiator-cooled, diesel
engine; and is rated at 30.4 HP at 1,800 RPM.

h. Floodwalls. There are two types of floodwalls constructed
between the gate bay and the adjacent levees. An inverted "tee"
floodwall commences at the gate bay wall and extends approximately
95 feet toward the levee on each side of the structure. The inverted
"tee" type of floodwa}l consists of a pile-supported concrete base
slab and stem, with a sheet pile cutoff wall. The "tee" wall is supported
against settlement and overturning by battéred; prestressed concrete
piles with tip elevations at about -65.0. The "I" type floodwall
will extend from the end of the "tee" wall to the levee on each dide
of the structure. The "I" wall will consist of prestressed concrete sheet
pile with full length tongue and groove with plastic interlocks. The
elevation of the top of the floodwall is 17.5 feet. A 4-foot wide concrete

access walkway forms the. top of the jinverted "tee" floodwall. A walkway
will also be constructed on top of the "I" flocdwall. See plates

I1-5, I1I1-6, II-21, TI-22.

i. Concrete sheet pile wingwalls. Concrete sheet pile wingwalls

were constructed on each end of the gate bay to retain earth and shell

backfill at the entrance and exit of the gate chamber.
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j. Timber guide walls. & timber guide wall 96 feet long has been

constructed at each end of the gate bay and a timber fender 72 feet long
has been constructed opposite each quide wall. The walls consist of
treated timber piles, vertical and battered, and treated timber wales.

A 7-pile timber dolphin is located at the end of each guide wall and

--fender. -See -pkates II-5, I1-6, -and EFI-23.

k. Dock and loading ramp. The unloading dock is constructed of

treated timbers on treated timber piles as shown on Plate II-24. The
ramp from the dock to the top of the levee is shell. .

1. Approach channels. Upon completion of all construction and

placement of the shell blanket, riprap, derrick stone and shell backfill
in the dry, the approach channels will be dredged to project depth by
hydraulic dredge. See plates 1I-2 and II-3.

2-06 Gate Operating Criteria. The control structure gate will be

closed when rising tides, in advance of an approaching hurricane,
exceed elevation 2.0. The gates will be kept closed until such time

as the tides in the MR-GO are equal to or lower than the water elevation

on the landside and are falling.

2-07 Subsurface Conditions. The subsurface soils in the vicinity

of the Bayou Bienvenue control structure are indicated in the log of
boring B-1U and shown on plate no. II1-4. From existing ground at
elevation 5.5 to elevation about -8.0, the soil is a very soft, dark
gray and dark brown clay with peat, wood and fine rootlets, and has a
water content which ranges up to 310 percent. From elevation ~-8.0 to

elevation -28.0 the stratum consists of soft to very soft gray clay with

silt pockets, sandy silt pockets and shell fragments having a water content

between 50 and 80 percent. From elevation -28.0 to elevation -35.0,there
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is a stratum of gray sand ranging from loose to dense. From elevation
-35.0 to elevation -63.0 there is a soft to stiff.gray clay with silt
pockets and occasional small shell fragments. From elevation -63.0 (top
of the Plgistocene) to elevation -78.0 (limit of boring), the soil consists
of soft to medium gray clays, green clays with silt and sand lenses. See
‘plates ‘IT-2 and II-4.

The upper scils, in general, at the control structure location
have low shear strength, high sensitivity and are compressible,
indicating the need for bearing piles under the gate structure.

2-08 Instrumentation. a. Settlement. Permanent settlement reference

marks have been placed on the top of the gate bay structure and the flood-
walls as shown on plate II-5. The initial elevation &f each reference
mark was determined when tﬁe strucﬁure was completed. Observations will
be made guarterly for the first 2 years after completion of the structure
and annualiy thereafter.

b. Scour survey. Scour surveys will be made in the approach

channels at-each end of the structure at the same time the settlement
measurements are made until it has been determined that the channel

bottom has become stabilized.
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SECTION IIT - SUMMARY OF DESIGN

3-01 Hydrology and Hydraulic Design.. a. Hydrology. Detailed

descriptions and analyses of the tidal hydraulic methods and procedures
used in the tidal hyraulic design are included in "Design Memorandum

No. 1, Hydrology and Hydraulics Analysis, Part I--Chalmette." Included

in the descriptions and analyses are the essential data, climatology,
assumptions, and criteria used, and the results, of studies which provide
the bases for determining surges, routing, wind tides, runup, overtopping,
and frequencies. The design hurricane critical to the Chalmette Area

Plan as defined in the above mentioned design memorandum is a standard
project hurricane (SPH) having a frequency of about one in 200 years,

a central pressure index of 27.6, a maximum S-minute average wind veiocity
of 100 m.p.h., 30 feet above ground level at a radius of 30 nautical miles
fromithe center, a forward speed of 1l knots, on a track critical to the
area in question. The design hurricane will produce maximum wind tide
levels as follows: IHNC to Paris Road, 13.0 feet; Paris Road to Bayou
Lawler, 13.0-12.5 feet; and Bayou lawler to Verret, 13.0-12.5 feet; and
Verret to Caernarvon, 12.5—11.8 feet. From IHNC to Paris Road waves are not
a factor and one foot or freeboard was added to the wind tide level producing
a net grade of 14.0 feet. Between Paris Road and right above Caernarvon,
where wave action will occur, an allowance varying from 4.3 to 4.8 feet

was made for computed wave runup, vielding a net grade of 16.5 to 17.5 feet.
The controlling elevation of the structures at Bayou Bienvenue and at

Bayou Dupre has been set at 17.5 feet. The hydraulic design criteria

for the control structures is a follows:

TTT..1



Maximum Differential Head (Direct) 11.0 feet

Watexr Surface, MR-GO Side 13.0 feet

Water Surface, Landside 2.0 feet
Maximum bDifferential Head (Reverse) 5.0 feet
~Water. Surface, -Landside 5.0 feet
Water Surface, MR-GO side 0.0 feet

In addition to protecting the area from hurricane tidal overflows,
the control structures at Bayou Bienvenue and Bayou Dupre will also
provide drainage for the area to be inclosed by the Chalmette Area Plan
1e§ee. The area to be inclosed is described in Design Memorandum No. 3,
General Design, Chalmette Area Plan and Design Memorandum No. 3, Supplement
No. 1, Chalmette Extension. Approximately 51,000 acres will be inclosed
under the modified Chalmette Plan. The area bounded by the Mississippi
River levee, Inner Harbor Navigation Canal, existing Chalmette back
levee and Lake Borgne Canal contains approximately 11,500 acres and is
drained by four pumping stations which discharge across the Chalmette
back levee into the marshland subject to tidal inundation. In addition
to the above four pumping stations, Sewerage and Water Board of New
Orleans pumping station no. 5 discharges into Bayou Bienvenue. The area
along the Inner Harbor.Navigation Canal and the MR-GO, containing
approximately 7,400 acres, received spdil from the excavation of the
MR-GO and has an elevation ranging from 4 to 8 feet. The protected area
south of Louisiana Highway 46, comprised of approximately 3,400 acres, will
be drained by gravity towards the south through the drainage structure to

be installed in the levee at Creedmore Canal. The protected area north of
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Louisiana Highway 46, which includes 5,200 acres, is drained by gravity
to the north through two floodgates in the back levee. The remaining
22,600 acres is all marshland subject to tidal inundation and, upon
completion of the project, this area will serve as a ponding area.

*See plates I-1 and II-1.%

b. Hydraulics of structures. (1) The ponding area north of

Louisiana Highway 46 contains a number of small canals and bayous which
normally direct flow towards Bayous Bienvenue and Dupre. Directly
landside of the spoil area is a canal which parallels the spoil area

and acts as a drainage collector for the entire pondiﬁg area. See plate
%#7-]1. Tides in excess of elevation 0.5 to 1.0 will overflow these *
canals and commence flooding the ponding area. Rainfall on the area

and Aierhargea from the pumping stations also tend to overflow these
canale and cover the ponding area. When tides in the MR-GO become lower
than the water level within the ponding area, the flow of water will be
within canals and overland for water stages greater than elevation 1.0
and through the canals for water stages less than elevation 1.0 towards
‘Bayous Dupre and Bienvenue.

(2) Studies indicate a range between ~1.0 and 2.6 feet appears
to cover tides that would normally be experienced through the year. With
adverse southeasterly winds, high tides can be expected to reach an
elevation of 4.0 several times a year.
(3) The area presently is drained by four exits, however, subsequent

to completion of the control structures and levee there will be only

two exits--Bayous Bienvenue and Dupre--through the control structures.
Since the waterway will be restricted, there will be some increase in

velocities at these points.
' * Revised September 1974
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{4} With the inter-connection of the many old bayous and canals
within the ponding area and the back canal serving as an equalizer
between the two drainage outlets, there will be an equal distribution
of flow to and from the two control structures. Very little increase in
water level elevation is expected due to construction of the two control
structures.

{5) Head loss through the structure will range from zero to
1 foot and will produce velocities ranging from zero to slightly over
7 feet per second. Based on 2,063 hourly readings of tides in the MR-GO
the following table of velocity/frequency was simulatéd in routing tidal
waters through the control structure.

Velocity Percent of Time Velocity
{FPS} Exceeded

100.00
86.86
73.29
57.00
41.73
26.41
11.68

1.01
0.00

W1 WO

* See plate II-2 for curve of above tabulation. It is felt that under *
normal tidal eycles velocities as represented by the above tabulation
can be tolerated.

(¢} Storm drainage. (1) Due to the size of the ponding area,

high intensity rains of relative short duration will not present any
drainage problem through the structures. Assuming an 8-inch rainfall
over the project area, the ponding area level would rise approximately
one foot if no outflow was allowed. With gates open during such a
rainfall the rise would not exceed 0.5 feet.

* Revised September 1974
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(2) The control structure gates will be closed when water levels
in the ponding area reach an elevation 2.0 in advance of hurricane warnings.
The rainfall accompanying a hurricane is usually heavy. However, its
distribution during the passage of the hurricane is not uniform.

{(3) &aAlthough 14 inches of rain in 24 hours has occurred in the

past (April 1927), it is improbable that more than 12 inches in

72 hours would occur during the passage 'of “the design hurricanc over the

area. This assumption is based on 25-year fregquency data (a 12.5-inch
rainfall in 3 days) as outlined in Weather Bureau Technical Paper No.
49 titled "Two to Ten Day Precipitation for Return Period of 2-100 years
in the Contigucus United States." Assuming that the control structure
gates are closed when ponding area elevation reaches 2.0 and theie is
a 12.5-inch rainfall over the contributory area of 46,700 acres along with
the Sewerage and Water Board Pumping Station No. 5 contributing an average
of 1,000 cfs over a period of 72 hours, there will be an accumulation
of 2,376,200,000 cubic feet of water in the ponding area. This would
result in an increase of water level of 2.4 feet to a ponding grea
elevation of 4.4.

{(4) After passage of a hurricane, the storm surge will fall
rapidly. Fpr the design hurricane it has been estimated that a tide
level of elevation 2.0 in the MR-GO would occur approximately 22 to
24 hours after the peak storm surge. A fecording water level gauge
located in the MR~GO at Paris Road bridge (New Orleans) indicated
a time interval of approximately 48 hours after passage of the peak
surge to normal tide level for Hurricane Betsy in September 1965.

(5) The control structure gates are to be opened as the MR-GO

tide elevation falls below the interior ponding level. The ponding area
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will begin discharging through the structures. Based on the
hydrograph recorded for Hurricane Betsy, approximately 32 hours
after the gates are opened at elevation 4.4 the tide level in the
MR~GO would be at elevation 2.0. The ponding area will reach MR-GO
tide level.approximately 3 to 5 days after opening of the gates at
elevation 4.4. This will depend on tidal fluctuations in the MR-GO
.after-the receding of the storm surge. If the gates are opened as
stated above, velocities of épproximately 10 feet per second will
be experienced 8 to 12 hours after opening of the gates based on the
computed hydrograph for the design storm. The duration of maximum
velocities is dependent on how fast the storm surge tide will recede.
Based on the hydrograph of Hurricane Betsy, velocities will be less than 7
feet per second approximately 36 hours after opening of the gates.

(6) Based on studies involved in the preceding paragraphs, it
was found that the magnitude of tidal cycle in the MR-GO can vary
the lowering of the ponding area water levels from 3 to 5 days. The
additional area which is included under the modified levee plan increased
the area to be drained and also increased the ponding area. This increase
qf area does not affect the magnitude of velocities since that is a function
of the speed of receding storm surge tide. Increasing the width of the structures
because of the increased area is not indicated since, to significantly
reduce the velocities, opening widths four to five times that proposed would
be required. Based on the estimated maximum vélocities, additional
erosion protection in the.vicinity of the structures is not indicated.

d. Waves and surges. The elevation of the top of the gate structure

was established equal to that of the top of levee at each side of the

structure. This elevation was based on data contained in Design Memorandum
No. 1, Hydrology and Hydraulic Analysis, Part l--Chalmette, of the Lake
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Pontchartrain, Louisiana and Vicinity project. The net grade elevation
was based on computed hurricane tidal elevations plus runup on the levee.

e. Tidal flows. The MR-GO is directly influenced by tidal action in
the Gulf. 1In general, 90 percent of the time normal high tides are less
than elevation 2.0. However, several times during the year the tides will
exceed elevation 2.0 and may, in conjunction with adverse winds, reach
elevation 4.0.

3-02 Soils and Foundation. a. Investigations. Design

Memorandum No. 3, General Design, Chalmette Area Plan, contains a
discussion of the geology of the general area and the subsurface exploration
and laboratory test data for the general area. 1In addition, four 1 7/8-inch
I.D. general type borings were made by the Corps of Engineers at each structure
*1ocation and the logs are shown on plate -ITI-4. At Bayou Bienvenue one 5-inch¥
I.D. undlsturbed boriny desiyuaied &5 o IT WaZ moda hu tha Corps of Engineers
*and the results of the (Q), (R}, and (S) tests are shown on plate ITI-1.*
location and the log of the boring are shown on plates II-2 and II~;.

b. Soils. A description of the subsurface soil conditions is included
in paragraph 2-07.

c. Stability against uplift. pDuring an unwatered condition, it is

assumed that the water on the MR-GO side is at elevation 5.0Iand the water
on the landside is at elevation 2.0. Under these conditions and with the
structure completely dewatered, there is a factor of safety of 1.16 against
uplift disregarding the holddownstraps on the piles. Assuming the cutoff
wall impervious and the same watex heights as above, a factor of safety of
1.07 exists against uplift disregarding the holddown straps on the piles.
Therefore, no pressure relief is required.

During the normal operating condition, that is, the gates open, no

pressure relief is required.
*Revised September 1974
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The structure has been designed considering full uplift pressures
benecath the entire base slab.

d. Stability of slopes. Construction slopes and permanent slopes

at the structure location were analyzed by the "method of planes” for
stability with a minimum factor of safety of 1.3. Shear strengths were
based on "Q" test results obtained from samples of boring B-1U. Values
of incréased shear strengths used were based on procedures developed in
analyzing levee stabilities for the preparation of Design Memorandum No.
3, General Design, Chalmette Area Plan, dated November l1966.
The following sections were analyzed for stability:
(1) Stream closure of Bayou Bienvenue, with the gtability studies
*shown on plate III-12 and location shown on plate I-3. Studies indicated*
that a shell core would be reguired for stabilit?.
(2} Section taken from the end of the levee to the approach channel.
Water surface in the approach channel was assumed at elevation 0.0. The
full levee height and increased shear strengths were used. The staﬁility
*gtudies are shown on plate III-14 and the location of the sections on plate
I-3. *

. e. Stability of floodwalls and wingwalls. Design soil shear strengths

and densities used .in the stability study of the inverted "tee" wall were
obtained from test results of samples from boring B-IU. The stability of the
inverted "tee" wall was analyzed for the following loading conditions:

(1) The dead load of the wall and walkway and the weight of the
earth on the base slab acting downward vertically and the soil lateral
pressure acting horizontally. On the floodside, the still water elevation
set at 13.0 with a 7-foot broken wave arnl ground water on the protected

side at elevation 2.0. The water was & placed on the base slab as a

* Revised September 1974



vertical downward‘load. Uplift pressures were placed against the base
slab assuming the cutoff wall as pervious and impervious, and uplift
pressure also placed on the underside of the walkway on the floodside
of the wall.

(2) same as (1) above, but the still water elevation was set at
8.3 with a 2-foot broken wave on the floodside.

A factor of safety of 1.75 was used for determining compressive
pile penetration and 2.0 for tension piles with a conjugate.:stress
coefficient Kb of 1.0 and 0.7 respectively.

Two methods of analysis were used in the stability study of the
inverted "tee" wall. The first method used was that presented by A.
Hrennikoff in paper no. 2401, ASCE transactions titled, "Analysis
of Pile Foundation with Batter Piles" and a paper by M. T. Davisson
and H. L. Gill in Journal No. 3509, May 1963 of Soil and Foundations
Division of ASCE "Laterélly Loaded Piles in a Layered Soil System."
Analysis based on the above references was perxformed for each of the
loading conditions. A group of curves was developed showing actual
and allowable stresses and deflections of the battered piles for
various assumed modulus of subgrade reaction (K) values. Approximate
values of K were obtained from unconfined compression test results
based on methods presented in a paper by Terzaghi "Evaluation of
Coefficients of Subgrade Reaction," GEOTECHNIQUE, London, England,
volume V, 1966 and a paper by Bengt B. Broms, "Lateral Resistance of
Piles in Cohesive Soils" no. 3825, Journal of the Soils Mechanics
and Foundation Division, ASCE, March 1964. Low average unconfined
compression gu values, based on test results from boring B-~IU, of

300 psf for the Bayou Bienvenue location resulted in K values of
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62 psi. The position of this value on the above mentioned group of
curves indicated that the battered pile foundation of the inverted
Ytee" wall was satisfactory.
The second method of analysis was based on the "Method of
Elastic Centers" as presented in the book titled, "Substructure
Analysis and Design," by Paul Anderson. This study is presented on
* plate 1V-37, *
Stability studies for the"I" type floodwall were made using the
"method of planes" utilizing soil data obtained from laboratory
test results of soil samples from boring B-IU. The floodwall was
analyzed for a hurricane condition with a still water elevation of
13.0 and a 5-foot broken wave on the floodside and ground water at
elevation 2.0 on the protected side. The wall was investigated for
hath (MY and {9} Aecion chear stranaths for a factor of safetv of
1.5 with static water level at the top of the wave and a factor of
safety of 1.25 with the dynamic force of the wave added. The effé;t
of drag force on the wall was investigated and found to be not critical.
-xSee plate IV-38 for the stability studies and governino conditions. *
The wingwalls were analyzed for stability using (Q) shear strengths
and other scil data obtained from soil samples of boring B-IU. The
water was assumed to be at elevation 0.0 on the channel side and behind
the wall. The walls were also checked for stability using the (S)
shear strengths. A factor of safety of 1.5 was used in both analyses.
*See plate IV-37 for loads and resulting diagrams.*
The stabilities of the "I" and inverted "tee" type flcoodwalls
ﬁere checked for maximum reverse differential head using (Q) and (5)

design shear strengths and a factor of safety of 1.5 and found to be

satisfactory.
* Revised September 1974
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f. Ultimate settlement. (1) Structure. The weight of the

earth that was excavated is approximately egual to the weight of the
structure. +Therefore, there was little net change in the soil
pressures below the structure. However, bearing piles are required
for stability under the various loading conditions and to transfer
loads induced to deeper and stronger soil strata. Little or no
settlement of the structure is anticipated.

{2) Inverted "“tee" wall. It is anticipated that there will be

little or no settlement in the wall adjacent to the gate structure
and a settlement of approximately 2 inches at the connection to the
"I" type wall.
(3) "I" wall. The concrete sheet pile I-wall will be constructed
after the final levee lift is placed and the levee settlement has stabilized.
A concrete cap will be constructed and hand railing installed to form
a walkway to extend from the T-wall to the levee.

{4) Stream closure. Studies have indicated that closure settle~

ments would be approximately 3 feet at Bayou Bienvenue.

3-03 Structural Design. a. General. All structural design has

been made in accordance with standard engineering practice and with
criteria as set forth in engineering manuals for Civil Work Construction,
published by the Office of the Chief of Engineers.

b. Unit weights. The following values of unit weights, earth

pressure, and soil properties were used in the design:

Unit Weight Weight-ILbs. Per Cubic Foot
Waterx 62.5

Concrete 150.0

Earth See plates

Shell backfill 98.0
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Lateral Pressure -

Shell Backfill (@ = 40°)

Active (above water)
Active (submerged)

At Rest (above water)
At Rest (submerged)

c. Allowable working stresses.

21.3 1bs.
8.0 1ibs.
54.0 1lbs.
20.0 1bs.

The allowable working stresses

Equivalent Fluid Pressure

“for ‘structural steel and concrete are in accordance with those recommended

in "Working Stresses for Structural Design,:

1963. For convenient reference, allowable stresses are tabulated as

follows:

(1)

APPLICATION PSI

(a)

(b)

{c)

K1

K

F.S.

Allowable working stresses structural steel, ASTM A~36.

GROUP 1
LOADING

Tension

" 8tructural steel net section

except at pin holes 18,000

Net section at pin holes
in eye-bars, pin connected
plates, or built-up mem- 13,500
bers

Shear

On the gross section of beam
and plate girdex webs 12,000

Compression

On gross section of axially
loaded compression member

for (Kf?r) less than C_ 0.83 KyF

1 - (kf/r)2
2C.7

F. 5.

= Effective Length Factor

—s, 3 wim - w3
3 8 Ce 8Cc3

irr-12

GROUP 2
LOADTNG
PSI

24,000

18,000

16,000

EM 1110-1-2101 of 1 November



or axially loaded column with
/r greater than Co

APPLICATION

On secondary member, modify the
above values by multiplying by
the following factor:

On gross area of plate girder
‘stiffeners

On web rolled shapes at toe of
fillet

* This modification factor is applied to

124,000,000 165,000,000
(!ig)z (Kﬁf
X kg
GROUP 1 GROUP 2
LOADING LOADING
PSI PST
1 1 *
1.6-P/200r 1.7-§/200r
18,000 24,000
22,500 30,000

secondary members for larzl50.

For g/r between Cc and 150, a factor of 1.0 is applied.

{(d) Bending

Tension and compression on extreme
fibers of rolled sections, plate

girders and built-up members

having axis

of symmetry and meeting required

dimension proportions

Tension and compression on extreme
fibers of unsymmetrical menmbers

(with compression flange .
supported)

Tension and compression on extreme
fibers of box type members not
meeting required dimension pro-

portions

Tension on extreme fibers of other
rolled shapes, built-up members

and plate girders

Compression on extreme fibers
rolled shapes, plate girders
built-up members having axis
symmetry in the plane of the
{Formula 4)

20,000 26,500
18,000 24,000
18,000 24,000
18,000 24,000

of

and

of

web
0.50 K2Fy 0.67 K2Fy

Ky =1- _(f/n?2
2Cc20b
Cb = 1.75 = 1.05/ My\+ 0.3 M12 ; but not more than 2.3
Mo M2
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GROUP 1 GROUP 2
LOADING LOADING
APPLICATION PsI PSI

M; is the smaller and My is the larger bending moment at the
ends of the unbraced length.

(Formula 5) 10,000,000 12,000,000
g4 gd
Ag . Af

Use larger value computed by Formula
4 or 5 but not more than basic
stress. Where §/r is less than
40, Formula 4 may be neglected.

For allowable stresses based on the
use of Formula 4, see Appendix 1
of EM 1110-1-2101

‘Compression on extreme fibers of
c¢hannels. Value computed by
Formula 5, but not more than 18,000 24,000

Tension and compression on extreme
fibers of rectangular bearing
plates (Max. for Group 2 Leoading,
0.85 Fy) 22,500 30,500

Tension and compression on extreme
fibers of large pins (Max. for
Group 2 Loading, 0.90 Fy) 27,000 32,500

{e) Beafing

Milled surfaces and pins in reamed,
drilled or bored holes (Max. for
Group 2 Loading, 0.20 Fy) 27,000 32,500

Finished stiffeners {(Max. for Group
2 Loading 0.80 FY) 24,000 29,000

Expansion rollers and rockers
(1bs/1 in. inch) 0.83 K3d 1.11 K3d

-~
]

3 Fy -13,000 660
20,000 /

Diameter of Roller or Rocker in Inches.

[a 1
Ul
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GROUP 1 GROUP 2

LOADING LOADING
APPLICATION PSI PSI
(f) Bolts (Tension)
A307 bolts ; 11,500 15,500
A325 bolts 33,500 44,500
A354 bolts (Grade BQ) 41,500 55,500

{(g) Bolts (Shear) (Bearing Type Connections)

a307 bolts 8,500 11,000
A325 bolts when threading is not

excluded from shear planes 12,500 16,500
A325 bolts when threading is ex-

cluded from shear planes 18,500 ' 24,500

A354 bolts (Grade BC) when thread-
ing is not excluded from shear

planes 16,500 22,000
A354 bolts (Grade BC) when thread-
ing is excluded from shear planes 20,000 26,500

{h) Bolts (Shear) (Friction'Type Connections)

A325 Bolts 12,500 16,500
A354 Bolts (Grade BQ) 16,500 22,000

(i} Bolts (Bearing) (Bearing Type Connections)

Bearing on projected area (max. for
Group 2 Loading 1.35 Fy) 1.13 Fy 1.35‘FY

{j) Welds

Fillet, plug, slot and partial
penetration groove welds using
A233 Class E-60 electrodes or
submerged arc Grade SAW-1 11,500 15,000

Fillet, plug, slot, and partial
penetration groove welds using
A233 Class E-70 electrodes or
submerged arc Grade SAW-2 13,000 17,500

Complete penetration groove welds shall have the same allowable
for tension, compression, bending, shear and bearing stresses
as those allowed for the connected material.
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(k) Combined Stresses.

Axial compression and bending. Members subject to both axial
compression and bending stresses shall be proportioned to satisfy the
following requirements:

WHEN f,/F.%0.15,

WHEN fa/F;>vo_15, F, = Euler stresses
divided by factor
of safety

£ + Crly

= 1 , <1

Fa (\ —_— ) By F = 149,000,000

e
K4Fe Klb) 2
b

and, in addition, at points braced in the
plane of bending, '
fa,h <
KsFy * Fp

1

Where Ky 0.83 for Group 1 Loading and 1.11 for Group 2 Loading.
Where Kg = 0.50 for Group 1 Loading and 0.67 for Group 2 Loading.

Cm

a coefficient - See Section 1.6 AISC Specifications in
Manual of Steel Construction, Sixth Edition

Shear and Tension. Rivets and bolts subject to combined shear and
tension shall be proportioned so that the tension stress from the force
applied to the connected part does not exceed the following:

= 15,000-1.6 £, = 10,500
37,500~1.6 £y = 30,000

For A307 Bolts...... s sesenae .

For A325 Bolts in Bearing Type Joints.Fy

For A354 Bolts (Grade BC) in Bearing
Type JointS..cceivienscencnaneananns Fe

m
ot
|

45,000-1.6 £, = 37,500

Where £, the shear produced by the same force, shall not exceed
the value for shear given in Section {g) and (h) of this paragraph.
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GROUP 1 GROUP 2
LOADING LOADING

APPLICATION PST PSI

For bolts used in friction type joints, the allowable shear stresses
shall be reduced to meet the following:

For A325 Bolts..................... 000 (1~ £,A4/T})

€11,
FOr A354 BOlES..cvurunnnnneanenan -« Fy 815,000 (1- fphy/Ty)
T, = the proof load of the bolt.

(2) Allowable working stresses concrete (3,000 p.s.i., 28 days).
Concrete which will be subjected to submergence, wave action and spray will

be designed with working stresses in accordance with ACI Building Code
with the following modifications:

Flexure (fc):

Extreme fiber stress in compression 0.35 £
Extreme fiber stress in tension (Plain
concrete for footings and walls but
not for other portions of gravity

section _ 1.2 \‘jf ! c

Extreme fiber stress in tension (for

other portions of gravity sections) O.G\ff' c

Types of structures to which those modifications apply are:

Floodwalls
Lock Walls, Guide and Guard Walls
Retaining Walls subject to contact with water

Allowable stresses in reinforcement will be in accordance with the
~ ACI Building Code except for tension in deformed bars with a yield
strength of 60,000 p.s.i. or more, the stress shall not exceed
20,000 p.s.i. based upon Group 1 Leoading.

For Group 2 Loading the above stresses may be increased by 33-1/3 per-
cent.

(3) Application of working stresses.

{a) Group 1 Loading: BAllowable working stresses as listed for
structural steel and fer reinforced concrete will be applied to the
following loads:

Dead Load
Live Load
Buoyancy

Earth Pressure
Water Pressure
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(b} Group 2 Ioading: BAllowable working stresses as listed for

structural steel and for reinforced concrete will be applied to the
following loads when combined with Group 1 Loads:

Wind Loads

Wave Loads

Boat Loads
Erection loads

d. Design loading conditions.

(1) Base siab.

Case 1. Gate open, backfill not in place, no buoyancy.

Case lA. Gate open, backfill in place, no buoyancy.

Case 2. Structure complete, backfill in place, water at
elevation 0.0, buoyancy active.

.Case 3. Needle dams in place, structure dewatered, gates
removed, water at elevation 5.0, buoyancy active.

Cése 4. Hurricane condition, gate closed, water in MR-GO
at elevation 13.0, water on landside at elevation 2.0, buoyancy
active, sheet pile wall impervious. |

Case 4A. Same as Case 4, except sheet pile wall is pervious.

Case 5. Gate closed, water in MR-GO at elevation 0.0, water
on landside at elevation 5.0, buoyancy active.

Case 5A. Same as Case 5 abové with cutoff wall assumed

pervious.

All of the above conditions are considered as Group 1 loadings.
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Case 6. Same as Case 4 above, with wave loading (Group 2
loading).
Case 6A. Same as Case 6 above, with cut-off wall assumed

pervious: (Group 2 loading).

(2} Sector gates.

Case 1. Dead load only,iﬁhich includes truss members,.skin
plate, skin plate éupports, fender system and fender system supports.

Case 2. Dead load, water in MR-GO at elevation 13.0, water
on landside at elevation 2.0.

Case 3. Dead load, water in MR-GO at elevation 0.0, water on

landside at elevation 5.0.
Case 1, 2, and 3 are considered as Group 1 loadings.

Case 4. Same as Case 3, with a boat load of 120 kips acting
at right angle to canal truss at elevation 6.0.

Case 5. Dead lcad, water at elevation 13.0 in MR-GO and a
wave loading on MR-GO side and water on landside at elevation 2.0.

Case 6. Same as Case 2, with a boat load of 120 kips acting

at right angles to skin plate at elevation 14.0.

Cases 4, 5, and & are considered as Group 2 loadings.
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Inasmuch as in the threat of a hurricane the gates will be closed when
the water elevation in Lake Borgne reaches 2.0 feet, the following
other cases were investigated:

Boat loads applied on MR-GO side with various elevations ranging
from 2.0 feet to 13.0 feet on the MR-GO side and water at elevation
.2.0 on the lapdside.

Boat loads applied on protected side with various water elevations
ranging from 2.0 feet to 7.0 feet on the MR-GO side and water elevations
ranging from 2.0 feet to 5.0 feet on the protected side.

e. Structural features.

{1) Base slab. The base slab, treated as a monolithic unit,
has been designed to withstand the bending moment of forces producing
bending in both the transverse and longitudinal directions for the
various ioddinyg condiiiouas do desweliecd in parazraph 3 02d{l).

Case 6 was found to be critical for design in the longitudinal
direction and Case 1A was critical in the transverse direction. See
*plateg IV-3 and IV-8.%

The base slab under Case 3 (dewatered condition with buoyancy

. active) has a factor of safety of 1.16 against uplift if the tension
capabilities of the piles are disregarded and 2.1 considering all

piles active in tension.

{2) Gate bay walls. Gate recess walls were designed as rectangular

panels supported along the sides, top and bottom. Moment coefficients
were taken from the bulletin "Concrete Information No. ST-63, Rectangular
Concrete Tanks," as published by the Portland Cement Association,

Chicago, Illinois. 1In this bulletin the moment coefficients are

expressed as a function of triangular hydrostatic load for edge restraint

assumed as follows: * Revised September 1974
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(a) Sides fixed, top and bottom hinged.

(b) Sides fixed, bottom hinged, top free.

(¢) Sides and bottom fixed, top free.

Design moments were computed for a triangular load equivalent in
magnitude to shell and water loading using at rest shell pressures
and for edge restraint in accordance with assumptions (a), (b), or
(c) above, whichever produced the larger moment.

The walkway on top of the recess wall was designed as a horizontal
rectangular beam to take the shear at the top edge of the recess wall
for condition (a) above. In additions the walkway was designed to
support a live load of 200 pounds per square foot. The large walls
flanking the gate recess were designed to resist the pressures of earth
and water combined with reactions from the recess walls, sector gates,
and needle girder,

(3) Needle dam. Loading, moments, and shear diagrams for the

*peedles and needle girder are shown on plates IV-12 and IV-13.%

(4) Sector gates., The skin plate was designed as a member

spanning in the vertical direction across horizontal ribs. The ribs
were designed as beams continuous over five supports with a portion

of the skin plate acting as one flange. ILoads on the skin plate and
horizontal skin plate ribs were assumed to act directly on the vertical
beams. Outside vertical beams form part of the two vertical trusses.
The weights of the outer portions of the skin plate, horizontal ribs,
and vertical skin plate supports are carried to the vertical trusses
through the skin plate. Center portions of the aboﬁe are carried to
‘vertical trusses through the diagonals. Various members of the horizontal
and vertical frames were designed for maximum stresses resulting from a
combination of dead load, water load, and boat load. The effect of

jﬁ[?fi) * Revised September 1974



bénding, resulting from friction in hinge and pintle, normal to the top
and bottom horizeontal frames was also inéestigated.

In analyzing the steel frame of the sector gate for the various
loading conditions, a computer program titled, "Structural Engineering
System Solver (STRESS)}" for the IBM 1130, was utilized. This program
analyzes the entire sector gate as a space frame with rigid or pinned
joints as the case may be. The resulting moments and shears include
all primary and secondary stresses induced by the various loading
conditions. Sufficient manual computations were made to verify the
computer output.

(5) Floodwalls. The floodwalls are designed against lateral
loading resulting from hurricane tides, waves, and soil pressures.

*See plates IV-37 and 1IV-38.%*

(6) Concrete sheet pile wingwall. The concrete sheet pile wing-

*wall was designed as a tieback wall. See plate IV-37.%

3-04 Operating Machinery Design. a. Design criteria and -

assumptions. The design of the sector gate operating machinery was
based on the dead load of the gate leaf and the hydraulic conditions
under which the gate leaves must be operated. The two design cases

were:

Case A Landside elevation +5.0
MR-GC side elevation C.0
Differential head +5.0 ft.

Case B Landside elevation 0.0
MR-GO side elevation +5.0
Differential head +5.0 ft.

The parts of the operating machinery which are stressed in propor-
tion to the torque are so proportioned that the stresses, when stalling
occurs, will not exceed 75 percent of the yield point of the materials

used.

*Revised September 1974
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The following coefficients of friction were assumed:

Bearing surfaces 0.25
Rubber seals (wet) .25

b. Qperating machinery capacity. The force acting on the cable

to move the gate was determined by the following loads acting on the
gate:
Dead locad of the gate (109k)
Water load acting on the gate skin
.Water lead acting on the vertical seal fin
Seal friction
The gate loads used in the machinery design were obtained from
the gate design computations.
The cable tension computed for Case A (4,300 1bs, including
10 percent added for shock) was used as the basis for the machinery

design.

3-05 Cathodic Protection.  a. Structure to be protected. For

purposes of computing the total surface area of steel to be protected,
the cathodically protected area is considered to include all structural
members comprising the lower half of the gate structure up to elevation
1.5, including the inner and outer faces of the skin plate. See plates
IT-36 and II-37 for details.

The vinyl coating is assumed to be 99 percent efficient initially
to allow for voids, and 61 percent efficient at the end of 10 years
to allow for deterioration. This results in an average efficiency of
80 percent, or a factor of 0.20 to be applied in computing
the effective area of exposed steel surface.

b. Life expectancy of cathodic protection system. In order to

minimize maintenance requirements the total anode weight is computed
on the basis of a 10 to 20-year life expectancy of the cathodic

protection system. The actual life of the anodes will be dependent
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upon the actual versus the assumed efficiency of the paiht,system,
variations in water conductivity, motion and temperature of the water,
and other factors.

¢. Water resistivity. Salinity observations for Bayous Bienvenue

and Dupre were taken in the channel at various depths from 5 to 35 feet
over a pefiod from October 1963 through November 1966. The readings

at the 5-foot depth are most nearly applicable to the average depth

at the control structures. At Bayou Dupre the average of all readings
at the 5-foot depth is 5,442 ppm, and at Bayou Bienvenue the average

is 5,186 ppm. Since these two averages are substantially the same,
the cathodic protection systems were made identical, based on an
overa;l average salinity of 5,314 ppm.

Salinity observations at Paris Road bridge were taken only at
mid-depth for the period from 1948 through 1961. From 1962 through
1966 readings were taken at the surface, mid-depth, and bottom of the
MR-GO. Considering only surface readings for the period 1964 through
'_1966, the average salinity is 5,264 ppm, which is essentially the same
as the average 5-foot depth readings at Bayous Bienvenue and Dupre.

Using 5,314 ppm dissclved chlorides as representative of average
éonditions, the resistivity is computed to 118 ohm-cm.

d. Required current density. U. S. Army Corps of Engineers Manual

TM-5-118-4, page 203, lists current densities for bare steel in sea
water ranging ffom 3.0 to 10.0 milliamps per square foot. Sea water
has a resistivity range from 15 to 40 ohm-cm., as compared to the
considerably higher 118 olm-cm for the MR-GO at the proposed control
structure locations. Thus an assumed current density of 6.0 ma. per
square foot is considered an adequate criterion for protection of the
structures, and this is in keeping with experiences on other structures

in similar waters.
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Plate No.

®

BAYOU BIENVENUE CONTROL STRUCTURE
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SECTION IV - CONSTRUCTICN HISTORY

4-01 General. The Bayou Bienvenue control structure is being
constructed under contract né. DACW29~72-C-0064, awarded on 20 January
1972 to T. L. James and Co., Inc.'of.Ruston, Louisiana. Work started
on 10 February 1972 and at the time'of the inspection was about 70 percent

complete. A recent contract modification has set the present completion

‘date at 8 March 1974 with actual completion expected 1 May 1974.

4-02 Construction Sequence. Since starting on this job, the

" contractor has observed the following construction sequence:

"a. Built an access road to the jobsite.
b. Cleared the jobsite and established the field office.
é. Constructed the dike for storage of borrow material.
d. Performed initial excavation with a hydraulic dredge.
e. Installed dewatering equipment and piezometefs and dewatered
the excavation.
f. Placed shell for use as a dry working surface.
g. Performed timber and concrete pile tests.
h. Drove timber and steel sheet piling.
i. Placed stabilization slab and concrete base slab.
j. Placed concrete walls, constructed the wingwalls, inverted
P-walls and fender system, and started placing shell random backfill.
k. 1Installed the gates, placed shell blanket and derrick stones

on the approach channels.
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After all work is complete at the structure site, and the north and
‘south bypass channels have been dredged, the contractor will close off
Bayou Bienvenue just south of its confluence with the MR-~GO.

4-03 Sources of Materials. a. Random and selected impervious

backfill. When the structure was planned, it was envisioned that

random backfill and the selected impervioué backfill would come

from selected locations on the Mississippi River-Gulf Outlet. Shorfly
after this contract was awarded, it was discovered that in the ensuing
years since the strgcture was planned, the borrow for random backfill
was no longer available along the MR-GO, and only the 50 cubic yards-

of selected impervious backfill was chtainead frgm the initial excavaéion.
This impervious material is clay with a liquid 1im;t of not less than.40.
The contract w%s modified and the contractor was allowed to backfill
with a combination 5f shell and earth. Some earth random backfill was
obtained from the extension of Judge Perez Drive in Meraux, La. The
contractor has also cbtained material from the area where Lucerne Street
jntersects the Morrison Road Canal and from a spoil levee adjacent

to Twenty Arpent Canal on the property of Ed de Bouchael in Meraux, La.
The contractor has also requested permission to use material from

the Bulk Loading Facility on the west side of the Inner Harbor Naviga-

tion Canal.

b. Concrete materials. The concrete was obtained by the contractor

from Jimco, Inc. at a plant about 4 miles away from the jobsite. Concrete
trucks made the trip from the plant to the jobsite in about 1/2 hour.
The contractor experienced some difficulty in trying to get type II

cement because of a national shortage. However, he was able to obtain
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it from the Baton Rouge plant of Ideal Cement Co. The fine and coarse
aggregate came from the Franklinton Pit of Smith Sand and Gravel Co.
at Mt. Herman, Louisiana.

4-04 Concrete Proportions and Control Procedures. The U.S. Army

Corps of Engineers' Waterways Experiment Station at Vicksburg, Miss.
was requested to design the concrete mix and they recommended using
399.5 1bs. of cement; 1,212.1 lbs.of fine aggregate; 1,993.3 1bs.of
coarse aggregate; and 219.73 lbs. of water per cubic yard of mix.
Design plans required that the strength of the design mix was 3,000
p-s.i. at 28 days. However, the contractor added one more sack of
cement per cubic yard at his own expense to insure vroper strength
and workability. The strength of the concrete placed ranged from
3,400 p.s.i. to 6,200 p.s.i.

During the placement of the slab and the walls, the contractor
hired Pittsburg Testing Laboratory of New Orleans, Louisiana to super-
vise concrete operations and testing so as to ensure quality concrete.
In thelbeginning, Pittsburg had a man at the jobsite to conduct slump
and air content tests. This man was later changed to Jimco's plant
and the rejection of concrete at the jobsite was greatly reduced. This
man also obtained concrete cylinder samples which were later broken by
the Pittsburg Laboratory. The test (slump and air content} conducted
by the technician from Pittsburg were supervised by Government personnel.
Government persomnel also obtained concrete cylinder samples that were
broken at 7 and 28 days in the testing machine at District Headguarters.

Concrete placement on the stabilization slab began on 15 November

1972 and was completed on 21 November 1972. Concrete placement on the
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floor slab began on 1 December 1972 and was completed on 6 February
1973. Placement on the walls started on 16 February 1973 and was

completed on 30 May 1973.

4-05 Dewatering System. In accordance with the contract, the

contractor was required to operate the dewatering system so as to
maintain the piezometric heads a minimum of 2 feet below the bottom of the
excavation at all times. Before the contractor started backfilling,

the piezometric heads were maintained at elevations ranging from 5 to

7 feet below the bottom of the excavation.
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SECTION V - INSPECTION

5-01 Inspection Team. The inspection of the structure was conduct-

ed on 31 October 1973 by the following personnel:

D

Mr. C. Trahan Geology, Soils and Materials Branch
.Mr. R..Dubuisson _Technical Engineering Branch
NoD -

Mr. R. J. Gannuch Structural Design Section

‘Mr. J. H. Richardson Foundations and Materials Branch
Mr. C. W. Soileau Hydraulics and Hydrology Branch
Mr. M. A. Drake Hydraulics and Hydrology Branch
Mr. H. P. Blanchard, Jr. Mechanical-Electrical Section
Mr. H. L. Bracey General Engineering Section

Mr. T. F. Mehrtens General Engineering Section

Mr. A. Ramirez, Jr. Construction Division

Mr. J. McFaul New Orleans Area Office

Mr. G. E. Breerwood Operations Division

Board of Commiszioners, Orleans Levee District

Messrs. Willoz, Smith, Bodet, Ortego, Darby, Mauterer, Transhant

5-02 Orientation. Prior to the inspection, the.team members
were givgn a brief orientation on the following features of the structure:
Hydraulics and hydrology, structural considerations, foundations,
operating machinery, and construction his?fj?l

5-03 Observations. a. Structural. (1) At the time of the

inspection, all concrete placement and construction of the guidewall
fender system were complete and the sector gates were installed.
Backfill was complete to approximately el. 0.0 and riprap was placed,
however, final dtessing of the riprap was not yet accomplished.

{(2) Mr. Dubuisson recommended that a crack survey be made of the
structure prior to flooding the excavation. The only cracks known

at this time are a few minor hairline cracks in the walkway around
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the gate recess, but prior to flooding'the excavation, a crack survey
will be made. -

(3) Approximately 30 of the 37 concrete sheet piles (I-wall) were
in place on the southeast side of the structure. According to the
order of work established in the specifications, these concrete sheet
piles were to be placed after the levee fill. .The order of work establish-
ed a maximum amount. of time to elapse;betweenhplacement of levee fill
and the driviﬁg of the piles in order that a large portion of the
;evee settlement would take place prior to installation of the wall.
These 30 pi;es however, were placed prior to placement of the levee
f£fill. Since the fill material was not in place, these piles were only
embedded approximately 5 feet. This, together with the poor soil
conditions at the site resulted in the piles settling and rotating
in the plane of driwving. The_contractox was ordered to pull the piles
in order that the 1e§ee £ill could be placed. 1In the pulling of the first
pile, it was noted that the plastic interlock was torn the entire
length of the pile. The contractor was then ordered to stop the pulling
operation. A system of cables and come-alongs were then installed to
hold the piles in a plumb position. At that time, it was the intention
to try to hold the piles with‘the cable arrangement while backfilling
oéerations proceeded. See also Paragraph 5-04a.

b. Soils and Foundation. The soil and foundation observations were

limited because the structure was not complete at the time of the inspection.
The tie-in levees, I-walls, and approach channels were yet to be construct~
ed.

No evidence of structural cracking due to differential settlement

was observed mainly because the structure and inverted T-walls are new

and are supported on piles. Instrumentation had not been installed at
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the time of the inspection; therefore, settlement and alinement readings
were not available.

The excavation slopes of the approach channels extended only to the
limit -of the riprap at the time of the inspection. The slopes appeared
to be in good condition. The riprap and derrick stone were in place;
however, at several locations the shell blanket material could be seen
beneath the stone. The Project Engineer advised that the contractor
had not yet dressed the riprap and stone and that the condition would
be corrected within a short time.

¢. Operating Machinery. The inspecticn of the operating machinery

consisted of visually inspecting the installation of all components for
conformance with plans and specifications, with approved changes. NoO
discrepancies were noted. At the time of the inspection the machiner
and controls had not yet been connected, and an operational check coul
not be made.

5-04 Actions Subsequent to Inspecticn. a. Concrete Sheet Piles.

Since £he subject inspection, NOD has been advised by LMVﬁ that it
would be more appropriate to pull the concrete sheet piles and replace
all concrete sheet piles on both sides of the structure with either
longer concrete sheet piles or steel sheet piles coated with coal tar
epoxy. HNOD requested LMVD approval to modify the existing ﬁontract
by deleting the driving of the "I" wall concrete sheet piles. Damaged
concrete sheet piles would be replaced and all "I" wall.sheet piles
stockpiled at the structure in order that driving could commence

upon stabilization of levee settlement. Deletion of the driving

of the "I" wall piles in the existing contract was approved by ILMVD




with the further recommendation to accelerate levee settlement by
constructing the levee adjacent to the structure to final grade under
the present contract. A final decision to install fhe shorter ceoncrete
sheet .pile or longer steel or concrete sheet pile would then be based
on the observed magnitude and rate qf fill settlement as the section

is raised‘in“lifts*to'compensate“for'settlement. When-the remaining
concrete Sheet piles were pulled, it was noted that the plastic inter-
locks were all in good condition. Therefore, it is highly possible that
the plastic interlocks in the pile that had been pulled prior to the
inspection (paragraph 5-03a(3)) were damaged during the driving rather
than during the pulling operation.

b. Crack Survey. A crack survey was made prior to floeding the

_excavation. Results of this survey are shown on Plate V-1.

¢. Operating Machinery. (1) ©On 6 December 1973 a field test

on the machinery installation at Bayou Bienvenue control structure was
performed by the contractor. The following is an evaluation of the
field fest.

(a) Sector gate operating machinery. Each leaf of the structure
was fully opened and closed using electrical power. All components
of the system performed as intended and no major discrepancies were
noted. One minor discrepancy existed that the contractor Qas aware
of and would correct. The discrepancy was that the lights on the
control cabinets would not illuminate when the gate was fully opened
or fully closed. This condition was corrected by changing the 1limit
switches on the gate.

(b) Engine-generator unit. The engine-generator was operated
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during all electrical portions of the test. The unit performed satis-
factorily during all phases of the test and no discrepancies were noted.
(¢) Emexrgency hand operator. 'fhe emergency hand operator was
used to partially open and close each gate leaf of the structure. The
operator performed as intended and no discrepancies were noted.
(2) All electrical installation was considered satisfactory.

d. Derrick Stone and Riprap. On 6 December 1973 it was noted

that the derrick stone and riprap on the channel slopes and bottom
adjacent to the structure had been dressed by the Contractor, and the
voids had been filled.

5-05 Engineering Data File The data to be included in the

Engineering Data File is being accumulated during the construction#*
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js turned over to the Orleans Levee Board for operation and maintenance,
one set of all the data in the file will be furnished to the levee

board and one set will be retained in the NOD Engineering Division

for use in future evaluations.

*Revised September 1974




SECTION VI - CONCLUSIONS AND PROPOSED REMEDIAL ACTION

6-01 Conclusions. It can be concluded that the structure is safe
and stable, and will serve its intended purpose.

6-02 Proposed Remedial Action. The only condition that requires

remedial action is the replacement of the concrete sheet pile I-wall,
which will be corrected by modification of the construction contract prior
to turning the structure over to the -local interests.

6-03 Next Inspection. The next periodic inspection of the structure

is scheduled for November, 1974.






