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to a region of the State of Louisiana.

18 December 1970

DEPARTMENT OF THE ARMY
LOWER MISSISSIPPI VALLEY DIVISION, CORPS OF ENGINEERS
VICKSBURG, MISSISSIPPI 39180

COMMENTS ON DESIGN MEMORANDUM NO. 2, DETAIL DESIGN, REACH Bl -
TROPICAL BEND TO FORT JACKSON, EMPIRE FLOODGATE, INCLOSED WITH
LETTER, LMNED-PP, 28 OCTOBER 1970, SUBJECT: NEW ORLEANS TO
VENICE, LOUISIANA, DESIGN MEMORANDUM NO. 2, DETAIL DESIGN,
REACH B1 - TROPICAL BEND TO FORT JACKSON, EMPIRE FLOODGATE

SECTION 1

1. Para 4, Page I-2. This paragraph should state the requirements of local
cooperation or make reference to GDM No. 1 containing such requirements.

2. Plate I-1. The Vicinity Map should show the project location with respect

3. Plate I-4. a. Section B-B. The reason for providing the 6-ft wide strip

of shell fill and riprap between the U-frame structure and the sill structure

is not understood. Consideration should be given to replacement of the riprap
with an extension of the sill structure. Also, a concrete protection slab or
derrick stone should be provided on the flood side of the sill in order to prevent
riprap from being washed into the gate recess.

b. Sections C-C and D-D. Driving of the concrete bearing piles and steel
sheet piles through the shell fill shown in these sections would prove difficult
if not impossible. Driving these piles subsequent to excavation but prior to
shell backfill operations is considered satisfactory provided the shell fill is
properly compacted.

c. Section D-D. Piping, erosion or blowout of the clay fill on the protected
side of the I-wall, may occur due to the entrance of water through the riprap on
the flood side during high stages. It is suggested that an impervious membrane
or other similar impervious protection be provided beneath the riprap to aid in
prevention of the above.

d. Section E-E. The 12-in riprap shown on the breakwater side slopes will
not be sufficient to withstand hurricane wave action, thus requiring replacement
maintenance subsequent to hurricanes. If not previously accomplished, it is
suggested that the cost of provision of larger stone that will withstand hurricane
wave action be considered and compared to projected maintenance costs for

replacement of the proposed 12-in riprap subsequent to hurricanes. The most
~ economical plan should then be selected.

‘e. The reason for providing erosion protection in the channel in excess of
that proposed on page 27, para 37e¢(6) of GDM No. 1, -should be stated. Gradation
of riprap should conform to criteria given in EM 1110-2-1601, dated 1 July 1970.



SECTION III

4. Para 8, Pages III-2 and I1I-3, and Plates III-3 and III-4., a. For clarity

- this paragraph should include a discussion of the reason for considering the
“flood water surface at elevation 2.0 for the first and second stage excavations

and elevation 5.0 for the third stage excavation.

b. We agree, in general, with the methods of analysis and basic principles
used for pressure relief and dewatering computations on these plates and consider
the results sufficiently accurate to provide the basis for the cost estimate for
dewatering and piezometers presented in Section VIII. .However, we consider that
the specification for this work should be an end-result type, wherein the '
Contractor is responsible for the design and performance of the pressure relief

“and/or dewatering system. The contract should also provide for construction

piezometers, as shown on the drawings. The specifications should clearly state
any requirements for pressure relief and/or dewatering, during any of the three
stages of excavation.

S. Paras 9 and 10, Pages III-3 through III-5, and Plate II1-24. a. The design

shear strength with depth should be represented as indicated in red on Plate III-24.

This design shear strength line provides better agreement with all the available

shear test data and was determined by use of a 10-pound per foot of depth shear

strength increase. Further, this design shear strength can also be verified by use
°, ¢ = 0.0 tsf from the R triaxial shear

of a c¢/p ratio of 0.27 based on ¢ = 15°,
test result.

b. The Q (4 = 0°) design analyses for slopes (construction and final),
cantilevered I-walls, T-walls, and bearing pile foundations discussed in these
paragraphs and shown on the plates should be checked using the design shear
strength discussed in subparagraph a above. Changes, if any, required by use of
this design shear strength should be incorporated into the plans and specifications.

6. Para 10f, Page III-6. Reference markers should be placed on both sides of
the monolith joints of the T-wall sections, in order to monitor movement of these
walls.

7. Para 11, Page III-6. a. This paragraph should contain a statement that any
unuseable or excess spoil will be disposed of in a manner to prevent degradation
of the environment.

b. Consideration should be given to additional dressing, seeding, and
landscaping.

8. Para 12, Pages III-6 and III-7. a. The construction sequence outlined in
subparagraphs a, b, and c,does not agree with the sequence of construction steps

"1 through 6 shown on Plate III-2. This discrepancy should be reconciled.

b. Subparagraphs ¢ and d indicate that the first stage excavation is to be
unwatered to el -6.0, while the base line section and step 6 of the sequence of




construction shown on Plate III-2 indicate unwaterlng the first stage excavatlon
to el -8.0. This discrepancy should be resolved.

‘ c. It is not apparent how a 16-ft lowerihg of the water in the sand drains
discussed in the last sentence of subparagraph f was determined. This 16-ft
figure should be explained or corrected as applicable.

d. The last sentence of subparagraph g does not agree with data presented
on Plate II-4, which indicates the piezometric head to be four feet below the
bottom of the third stage excavation. This discrepancy should be reconciled.
Maintaining the piezometric head four feet below the bottom of the third stage
excavation is considered more satisfactory.

9. Plate III-1. The adequacy of the two lines of well points for dewatering
should- be investigated.

10. Plate II1-10. The length of the temporary steel sheet pile wall should
be checked and the proposed pile section indicated. The cost estimate should
include an item for the sheet pile and the five-foot clay plug.

11. Plates III-5 and III-6. The stability analyses shown on these plates

should be checked prior to preparation of the plans and specifications considering
the SM stratum between els -13.0 and -15.0. This stratum was considered in all
other stability analyses presented in the design memorandum.

12. Plates III-5 through III-9 and III-11 through III-16. Rough calculations
indicate that crossover points were properly considered in the stability analyses:
However, these have not been shown on the plates. The crossover points used
should have been indicated on the plates.

13. Plates III-16 and III-17. The design penetration elevation for the
cantilevered sheet pile floodwall is shown on Plate III-17 as -15.0. However,

a required penetration to el -25.0 is indicated. Telecon with NOD F&M Br _
personnel indicated that the pile tip was extended- to el -25.0 to force potential
failure surfaces below this elevation. Apparently failure surfaces between

el -15 and -25.0 will result in factors of safety lower than the required minimum
of 1.30. The steel sheet piling should not be used to contribute to levee
stability. The levee stability analyses should be checked neglecting the steel
sheet piling. However, the design shear strengths discussed in para 5 above may
be increased somewhat to account for gain in shear strength due to consolidation
of the levee embankment for the analyses for the flood condition, i.e. water table
at el -2.0 or +2.0 on the protected side and el 12.1 on the floodside. This is
considered appropriate as the levee will, in all likelihood, be in place a period
of time prior to the hurricane loading condition analyzed. The levee section should
be designed for a factor of safety of 1.3 against sliding.

14. Plate III-21. Downward drag forces due to the weight of shell fill should
be considered in the determination of the pile loads.




SECTION 1V ; ‘ L |

15. Para 5e and f, Page IV-10. Include the criteria used to determine the

" allowable design stress for the timber piles. Combined stresses due to axial

and lateral loads should be investigated for both concrete and timber piles. S

16. Para 8c, Page IV-13. Furnish the base slab reinforcement design
computations prior to submittal of the plans and specs.

|
17. Para 8c(l) and Plates IV-9 through IV-13. The slab thickness is not deep l
enough to assume that the applied loads from the wall would be equally distributed |
on the monolith base. Investigate the slab deflection pattern to see if the
assumption of uniform distribution is appropriate. Also, lgnal stresses in |
the base slab should be investigated at a plane near the inside/face of the Ao S
side wall. ; Lovss ool Aot
. AV AV S
18. Para 11, Page IV-15. a. The vertical needles need to be secured to the

girder for stability. This possibility should be investigated.

b. The proposed method of handling the needle beam girders and the concrete
needle beams and provision for the storage of the needle beams should be discussed.

19. Para 13c, Page IV-16. The quantity of Z-32 sheet pile to be extended to
elevation 15 is not stated. Plate IV-1 shows the top sheet pile to be elevation
9.0. It is not clear if the sheet pile is to be cut off and capped or capped
without cut off. In either case, the additional pile should be included in the
estimate.

20. Figures IV-32 thru IV-37, and Plate IV-5. a. No provisions have been made
for adjustments to insure that equal portions of the gate weight and water forces
will be taken by each hinge. Consideration should be given to the possibility of
unequal loading.

b. The option of furnishing a weldment instead of a casting for the hinge ; i
assembly should be considered. i

21. Plate IV-8. The two piles adjacent to each end of the gate outer sill l
monolith will interfere with the piles under the U-frame monolith. Also, the
interior piles beneath the gate outer sill monolith should be located in line
with the vertical piles in the U-frame structure to provide driving clearance.

22. Plate IV-9. The ability of the tension pile connectors to develop an
ultimate 15 ton tension load is not substantiated. Supporting information should
be given on the design of the anchorage.

~SECTION V

23. Para 2h, Page V-1. Specify the type of material to be used for the hoist
chains. Since the gate cathodic protection system will not protect the submerged




chain, consideration should be given to the use of corrosion resistant chain
material or to cathodic protection for the normally submerged links.

'24. Figure V-20. The effect of the eccentric loading should be considered
in the computation of the concrete bearing stress.

SECTION VI

25. Para 10, Page VI-3. Type SIS wire (G.E. Vulkene, or equal) should also
be permitted.

26. Plate VI-2. a. Since the torque-limiting coupling will be set to slip
at a torque equivalent to approximately 5.5 horsepower motor output, a 5-hp
motor may be adequate.

b. A single set of overcurrent relays (I-1 and I-3) may be adequate. It
is assumed that the purpose of these relays is to stop the motors if the gate
jams and the torque-limiting couplings fail to slip, or if the couplings slip
excessively. The relays should have inverse, long-time tripping characteristics
adjustable over a range of motor currents suitable for coordination with the
calibration of the torque-limiting couplings.

c. Because of the long operating time, ''seal-in'"' contacts should be
provided in parallel with the "open' and ''close'" contacts. Stopping should
be accomplished by providing a spring-return, push-to-stop contact on the control
switch.

SECTION VIII

27. Page VIII-1. a. The estimated quantity of MA-22, sheet pile should be
8,200 sf in lieu of 7,700 sf if computations are based on dimensions shown on
Plate IV-1.

b. Since local interests are required to furnish right-of-way, the cost
thereof should be shown in the cost estimate as a non-Federal cost.

28. Refer to comments marked in red on pages 1 and v of the Table of Contents
and pages III-3, IV-6, IV-7, 1V-8, VI-1, VII-1, VII-2, Fig. IV-34, and Plates
I-3, I-4,1I1-2 through III-5, I1I-10, III-22, III-24, IV-1, IV-2, and VI-2.



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

LMNED-PP ' 28 October 1970

SUBJECT: New Orleans to Venice, Louisiana, Design Memorandum No. 2,
Detail Design, Reach Bl - Tropical Bend to Fort Jackson,
Empire Floodgate

Division Engineer, Lower Mississippi Valley
ATTN: LMVED-TD

1. The subject design memorandum is submitted herewith for review
in accordance with the provisions of ER 1110-2-1150 dated 19 June
1970.

2. Approval of the subject detail design memorandum is recommended.

| : :

1 Incl (16 cys) HERBERT R, HAAR, JR.
DDM No. 2 fwd sep Colonel, CE
District Engineer
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PERTINENT DATA

Floodgate structure
"U" frame, reinforced concrete bay supported on timber piles

Gate
Bottom~hinged type

Guide walls

Timber
Dimensions Feet
Width of floodgate (inside) 84
Length of guide walls 300
Length of fenders 100
Elevations Feet, m.s.1l.
Top of floodgate structure 15.0
Gate sill -17.5/-14.0
Operating floor of control house 24.0
Top of guide walls 9.5
Top of fenders 9.5
Hydraulic design criteria Gulfside Landside
Direct head from hurricane 12.1 2.0
Reverse head from hurricane -2.0 6.3
Direct head for maintenance 5.0 -1.0
Reverse head for maintenance -2.0 5.0
Floodgate cost $3,040,000

1a11 elevations indicated are in feet and refer to mean sea level
datum unless otherwise noted.
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NEW ORLEANS TO VENICE, LOUISIANA
DESIGN MEMORANDUM NO. 2 - DETAIL DESIGN
REACH Bl - TROPICAL BEND TO FORT JACKSON

EMPIRE FLOODGATE ' '

"SECTION I - GENERAL

1. Project authorization.

a. Public Law 874-87th Congress, approved 23 October
1962, authorized the project "New Orleans to Venice, La.," to provide
hurricane protection in accordance with the recommendations of
the Chief of Engineers in his report entitled "Mississippi River
Delta at and below New Orleans, La.," and contained in House Document
No. 550, 87th Congress, 24 Session. The report of the Chief of
Engineers submitted for transmittal to Congress the report of the
Board of Engineers for Rivers and Harbors, accompanied by the reports
of the District and Division Engineers. The Chief of Engineers
in his report concurred in the recommendations of the Board of
Engineers for Rivers and Harbors which are as follows:

"...Accordingly, the Board recommends improvements
along the Mississippi River below New Orleans, Louisiana,
for prevention of hurricane tidal damages by increasing the
heights of the existing back levees and modifying the exist-
ing drainage facilities where necessary in four separate
reaches consisting of:

"Reach A on the west bank for about 15 miles between
City_Price and Empire;

"Reach B on the west bank for about 21 miles between
Empire and Venice and with such modifications of the main levee
as may be required;

-"Reach C on the east bank for about 16 miles between
Phoenix and Bohemia; and

"Reach E on the east bank for about 8 miles between
Violet and Verret;

"generally in accordance with the plans of the District Engineer
and with such modifications thereof as in the discretion of the
Chief of Engineers may be advisable,..."



Par 1b

b. Subsequent to project authorization, Reach B was
divided into two independent reaches--Reach Bl - Tropical Bend
to Fort Jackson and Reach B2 - Fort Jackson to Venice, and Reach E
was incorporated into the enlarged Chalmette Area Plan, a feature
of the Lake Pontchartrain, Louisiana and Vicinity project.

2. Purpose. This detail design memorandum presents the
essential data, assumptions, and criteria used in the design of
the principal features of the floodgate. It was prepared to facilitate
the preparation of plans and specifications for construction of
the floodgate and also to assist in the review of the construction
plans and specifications.

3. Previous reports. For general information on the project
and basic data, reference is made to the report entitled "New Orleans
to Venice, Louisiana, Design Memorandum No. 1, General Design,

Reach Bl - Tropical Bend to Fort Jackson."

4, Local cooperation. The Act of Assurances and supporting
resolution from the Plaquemines Parish Commission Council were
accepted for and on behalf of the United States on 14 April 1965.

5. Location. The floodgate will be located near Empire
in the Empire to Gulf Waterway, as shown on plate I-1.

6. Datum plane. All elevations indicated are in feet and
refer to mean sea level datum unless otherwise noted.

7. Description. The floodgate will consist of the following
features:

a. Gate bay. Reinforced concrete U-frame gate bay
with a clear opening of 84 feet and sill elevation of -14.0 with
steel gate hinged at the bottom, all supported on untreated timber
piling. The total structure width will be 106 feet and top of
the walls will be at elevation 15.0. A control house will be provided
above one wall for operation of the gate, and needle dams will
be provided for unwatering the gate while the gate is in the closed
position.

b. Timber guide walls and fenders. A 300-foot timber
guide wall and a 100-foot long timber fender will be located on
each side of the gate structure. The guide wall is on the west
side of the channel and the fender is on the east side of the channel.

C. Floodwalls. An inverted T-type reinforced concrete
floodwall will abut the structure wall and extend for a distance
of 150 feet on each side of the structure, at which point I~-type
reinforced concrete floodwalls will extend an additional 105 feet
on each side of the structure. The top of the floodwalls will
be at elevation 15.0. A reinforced concrete walkway will be provided
on the walls for access to the structure and control house.

I-2
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d. Access road. An access road will be provided to
the structure and will have a shell surface.

e. Breakwater. A breakwater with top elevation of
2.0 will be provided to the southwest of the structure.

8. Temporary bypass channel. During construction of the
floodgate, navigation in and out of Empire will be provided by the
existing bypass channel. The channel is located generally as shown
on plate 3 of the report referenced in paragraph 3.




30° 00’

PO

N
~
n
x
@
o
2
12
<
™

[/ ORLEANS g
> .

N\
‘ \ - ’ |
N7 7y B ovidst
~ A

Beile Chasse SN
/) ,\”\
L‘

/// -
/NEW

s — 7 — Y —

© ° ! >
Ly N
O Q A
7O I N
/’ N el N | cocarion  oF
° 9 RS N\ FMPIRE FLOODGATE|
7 » B 4
i
v t““;\
/y (J% \ g*v%
" \4\ e 4,
S TR

/ VICINITY MAP
SCALE N FEIT

29° 30° 000 S0 O 1000
H‘_QH""—_‘H*

e . :
BARATARIA 9o, Tropical Beng A\

714 ‘gg S &.'éo Eq\pire

¢ VRS NV R
% %\&. ”"'fci?(gon
<3 7 —CATION O .

F
EMPIRE FLOODGATE

LEGEND
= Miles above Head of Passes

Yvyvv~y Authorizea levee alignment

RE

A AL ala 5 H
Yrrves Revised levee alignment
L - 4 Existing lock

EMP
THE Gl F
%Lf %4

»

20
Grond Isle
LOCATION PLAN
SCALE OF MILES
o 5 10 NEW ORLEANS TO VENICE, LA
== B DESIGN MEMORANDUM NO.2 - DETAIL DESIGN
c 0 REACH B - TROPICAL BEND TO FORT JACKSON
X/
CULF OF ME X! EMPIRE FLOODGATE
2900 T | LOCATION PLAN
i ] UGS, ARMY ENGINEER DISTRICT, NEW OKLEANS
3 ] 3 CORPS OF ENGINEERS
é 2 .2 OCTOBER Is70 FiLe no.H-2-25048

PLATE I-li



500 bt

B N

4

By e
R M R

i
ar 40t wad
PP AN e v.,"b;l\‘h

ek onig o

PR

oL .
L i BN

. NEW CRLEANS TO VENICE,LA.

NN
. :\Qi ’ ) DESIGN MEMORANDUM NO.2-DETAIL DESIGN
\ : REACH BI-TROPICAL BEND TO FORT JACKSON

EMPIRE FLOODGATE
- _ PERSPECTIVE VIEW OF FLOODGATE

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

OCTOBER 1570 FiLe no H-2-25048

. PLATE I-2




Bz ¢#2'

E(/5.0

Fandrail =

ilsszlsan|mmmlammm|nanalsnsalnms

S NE FFFH FFFH H:H:I FFFH HEH

g
»
: o
: iy
Approx. existng banki | §§ Approx. exishing bankline
*
< 'b“_ 7
NN e //‘— :
aY. b /- PROTECTED SWE
Limitfs of riprs, e iy A 3 S
o ;
‘% ] —_— S = —_— .-ﬁ,-—-J\—‘V% \ & %
$ £3 > § &
E/. 3.0 § ‘S ,“Q P f%c ﬁﬂ:‘;ﬂ -
8 : 9 e g = B3 Az 259%0532"
Aot N § L y Joné kel = N
o1 [ \§ ares ) o
£ilso, 5 o ELS. s
s Y Y b
= % & A3 2590572 A
3 (] 8§ N Jond % 22 2
£/ q NES [y
c 5 S - (0 O
%
bioa s, | e ¥
\ \ ZMJ)‘!’ #}c 0 .‘;o
s L pad? 18
3 / /8.1? %
/A A\ \. 2
s =N FLOOD  SIDE
J—é{ "ﬁ\ -t {_\_
< r%i % > : 51|ﬂ€.'(fi ok '(‘,3 Approx. ex/siing benkiine .Q R
§ g & | (0
f§_' / 'rf hanne/
/3.4'2'*1:3. Pry
2020
\ i
»
S I
)
n
SITE P
po—y Scwle: /7" J00"

| | Top of Sill
L _5ono

SECTION A-A

Scale: Her. I4100

vert. 1"=20'

Ys

Notes: :
Flevations are expressed in feer

and refer to mean Sea /eveél.
For sections B-8,CC, D-DEEEsee Platel 4

NEW ORLEANS TO VENICE, LA
DESIGN MEMORANDUM NO.2 — DETAIL DESIGN
REACH B|-TROPICAL BEND TO FORT JACKSON

EMPIRE FLOODGATE
SITE PLAN

U5 ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

fiLe no, H=2-

PLATE I-3

T 1970




B 100" L] el B sl e 100" s
] k /2--
| ‘-‘ EL 150
":. 7
’ PROTECTED SIDE FLOOD SIDE 3
’.i'l =L P ’
L BiS | “,:' 60 o
5 “ PROTECTEL SIDE FLOOD SIDE £ &
E150 —\
£L30 PRt E
: 2 Riprap L B S
‘ '*_ ELLO ] 7 ”_9_.__ Clay 1l
el "’JJJ:"" = Ju“‘ ‘-I:"-dli;’_l-'d".'lu ot """ - - ol o “;‘17
ks * s b N oA -w.e'w\_ﬁ-\ﬂf/-i?b" e T e
. s\ S SRS A "// _// ” . 6 Stapilization Ja‘a'.b 2
b L= R | ut L L - a3 v o v [
[0 Shell fill / \\\ S Shel flt ¥ d,'-;.’
AR . 25‘ ZL : : ; SECTION D-D
4 ; N ) -’J J - % 2 L & ! . — " W‘
Yoo \\ o) e Scale: 1" I Al
ul e
< = ——
w /// £L taries Jl‘rll‘f'-‘?f? 070 \\ .\u Y T ‘ =
SECTION €€
Scale: I"=10' L
PROTECTED SIDE 0 =
| | =
T e SECTION E-E
= = F=1 : o g Scale: |"=2"
5 : i : A — Al | - 4 Scale: |"=2
5 -1 [ 1-1 [ : : I : | . B - f "g‘"
s = I F 5 l | = - -
[ [ T+ [ I ! sl i 3 = e
: Tl - : I | : g Ell i s o5
¥ e 1 B 1 g gl : - E 1 g ‘ T ‘o"\ ;rf’f
£ . 7 I i - ] | o | | g || i R - AT 4 il) HDT
: [T ] ne= S g o Y S 1 : !f “Notes: ;
¥ b — el | | : (= : I ¥ Elevations zre expressecl in feertand
| iy ] o || - refer to mean sea /evel
i | : 1" For focation of sections see Flate I-3
[ Iy | = o
| II | |
:[-'—"-j] | |
e — L = ’> Bal o etlle 8 IE2=E5) If5-5’: 14’ I3 ap N 665 ‘
Z |t;::q| ! - -
7 == : g
A i Air compressor "L | |Et1g0 10 £/ !'6'.0—7 1 :
Jidim—e=3 [i-cSvo e piping, see beﬁ]?'-& ) I} [ = 7" Min
~‘ v G oh = D L R B NEW ORLEANS TO VENICE, LA,
' ~zo7s)] 5{’3‘” fﬂ_“x PN DESIGN MEMORANDUM NO.2 — DETAIL DESIGN
12 F‘Z‘mbﬂrp:/’s S : 5'/ ;p ' Loun e, s B REACH Bl - TROPICAL BEND TO FORT JACKSON
s ... i B ~ ot ', —< o A Y _r_( g 2
S P e R Y AT . EMPIRE FLOODGATE

4/" ﬂ—\) \} NS \; \}"—S‘heﬂﬁh’ L iy

SECTION B-B

Scale:

1" 10

‘\ ‘ob:frzohcn siab

SECTIONS

ENGINEER
CORPS OF

U.5. ARMY DISTRICT, MEW ORLEANS

EMGINEERS

riLe no. H-2-25048|

OCTOBER I570

PLATE I-4



SECTION IT - HYDRAULIC ANALYSIS OF FLOODGATE
1. General.

a. The construction of the Empire Floodgate will intercept
drainage from an area of about 365 acres. This area will be inclosed
by the hurricane protection levee, the levee along the Mississippi
River, and the levees essentially parallel to the Mississippi River
levee which have been constructed to approximate elevation 8 by
local interests. To meet the requirements of navigation, the
floodgate will have an 84-~foot width at the sill elevation of -14.

b. Since the floodgate, once closed, cannot be opened
until hurricane tides have receded and the stage on the landside
is equal to or higher than the stage on the gulfside, closure will
be delayed until overall weather conditions are so severe that
the arrival of water craft fleeing the scene of a hurricane is
unlikely. However, closure of the floodgate will probably not
be delayed after the ingress of hurricane tides have produced an
elevation of 5.0 on the landside of the structure.

2. Hydraulic computations.

a. Discharges for the floodgate were computed using
the equation, Q = CgLh JZgAH, and data presented in the U. S.
Army Engineer Waterways Experiment Station publication, Technical
Report No. 2-655, "Spillways for Typical Low - Head Navigation
Dam Arkansas River, Arkansas." The net length of spillway crest
was determined by the use of Sheet 111-3/1, Hydraulic Design Criteria.
Symbols used in the equation are defined as follows:

Total discharge in c.f.s.
Net length of spillway crest in feet
Tailwater elevation referred to sill crest in feet
= Acceleration due to gravity in ft./sec.?2
AH = Differential between total energy of the approach
channel and depth of tailwater in reference to the crest in feet
Cg = Discharge coefficient for submerged-uncontrolled flow

nQ 5 H0
]

S

For the case of a rising hurricane tide coincident with a landside

elevation of 5.0, the maximum inflow into the area is Q = 2.17x80.18x19.0
2%x32.2x.08 or 7,500 c.f.s. The curve presented on plate 41 of

Technical Report 2-655 was used to obtain the Cg value of 2.17

with a h/H ratio of 0.996. Flood routing computations were not

made in detail and, consequently, are not presented herein. Sufficient

computations were made to estimate the magnitude of maximum stage

differentials and average velocities and to insure that these velocities

would not produce serious, adverse effects on navigation or on

the riprap protection which will be provided at each end of the

floodgate.

I1-1
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3. Synthetic inflow hydrograph. Runoff data for the area
are not available. In order to estimate the magnitude of differential
heads resulting from high intensity rainfalls over the drainage
area, the inflow hydrograph for the stoyxm with a duration of 24 e
hours and a frequency of 100 years was synthesized with the use i }
of values contained in U. S. Weather Bureau Technical Paper No. /
40, "Rainfall Frequency Atlas of the United States," published
in 1961. This storm has a maximum hourly rainfall of 4.80 inches
and a total of 14.5 inches. Based upon an infiltration rate of
0.10 inch per hour, the rainfall excess from this storm is 12.10

inches. Data pertinent to this storm are tabulated below:
At end of Rainfall during Runoff during Inflow at end
hour hour-inches hour-inches of hour-c.f.s.
0 0 0 ' 0o
1 0.84 0.74 272
2 1.80 1.70 626
3 4.80 4.70 1,730
4 1.00 . 0.90 331
5 0.68 0.58 213
6 0.58 0.48 177
7 0.48 0.38 140
8 0.47 0.37 136
9 0.45 0.35 129
10 0.40 0.30 110
11 0.37 0.27 ‘ 99
12 0.33 0.23 : 85
13 0.30 0.20 74 ;
14 0.25 0.15 55 ' ;
15 0.24 0.14 51 f
16 0.22 0.12 44
17 0.21 0.11 40
18 0.17 0.07 : 26 I
19 0.17 0.07 26
20 0.17 0.07 26 :
21 0.15 0.05 18
22 0.14 0.04 15 :
23 0.14 0.04 15 i
24 0.14 0.04. 15 f
25 0 0 0 1
7
4, Overall hydraulic capacity.
a. The area of 1,176 square feet below mean sea level, PN
which is required to meet the requirements of navigation, is so L
large with respect to the drainage area that negligible head differentials
will be experienced when the fully open floodgate is admitting
inflows from hurricane tides to the area or is releasing runoff
from high intensity storms occurring in conjunction with normal

tides on the gulfside.
I1-2
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b. As the hurricane tide rises, the maximum flow through
the floodgate will be 7,500 c.f.s. The maximum average velocity
will be 4.7 f.p.s. under a differential head of less than 0.1 foot
(see paragraph 2 above). The maximum inflow of 1,730 c.f.s. resulting
from the 100-year 24-hour storm occurring in conjunction with the
average elevation of 0.5 on the gulfside of the floodgate can be
conveyed through the structure under a head of about 0.02 foot.
For this flow, the maximum average velocity through the structure
will be 1.4 f.p.s.

5. Maximum probable sump pool elevation and reverse heads.

a. After the floodgate is closed to prevent further .
ingress of water from rising hurricane tides, additional ponding
above elevation 5 in the area between the hurricane protection
levee and the existing levees will result from rainfall during
the period of gate closure. It is unlikely that the floodgate
will be closed for more than 72 hours. With some wave overtopping
and with 100 percent runoff from the 25-year 3-day rainfall of
13 inches indicated by the data contained in U. S. Weather Bureau
Technical Paper No. 49, "Two to ten-day Precipitation for Return
Periods 2 to 100 Years in the Contiguous United States,"” ponding
would occur to elevation 6.3 feet. With a sudden reversal of winds
during the periods of gate closure, an elevation of -2 could be
produced on the gulfside.

b. Although the reverse head of 8.3 feet must be considered

in the structural design of the floodgate, it is not critical for

the conditions in the channel on the gulfside of the floodgate

which will normally prevail when the floodgate is reopened after

a hurricane has subsided. Since gulfside stages generally recede

more slowly after a hurricane has passed than they rise during

the passage of a hurricane, maximum velocities for a complete and
uninterrupted opening of the gate will normally be less than those
experienced before closure during the approach of the hurricane.

c. If necessary, the floodgate can be opened gradually
to slowly reduce the elevation on the landside. This landside
stage can also be gradually lowered by the operation of the Empire
Lock to convey impounded water to the Mississippi River. This
lock, owned by the State of Louisiana, has a usable length of 200
feet and a sill at elevation -10 with a width of 40 feet.

ITI-3



SECTION III - FOUNDATION INVESTIGATION

1. General. An existing bypass channel will route traffic
around the site where the floodgate is to be constructed. The
floodgate will be located on the levee alignment and constructed within
an unwatered area in the existing Empire Waterway. Floodwalls
extending from each side of the floodgate and tieing into the levee
will provide protection against the design hurricane (100 years) .

2. Previous investigations. The design memorandum "New
Orleans to Venice, La., Design Memorandum No. 1, General Design,
Reach Bl, Tropical Bend to Fort Jackson," dated March 1967, contains
foundation investigation data for the recommended levee. These
data include borings and the results of soil mechanic laboratory
tests. The above data, where pertinent, were used in the design
of the foundation features of the floodgate and walls.

3. Field exploration. One 5-inch diameter undisturbed boring
No. 1-SEU and four general-type disturbed core borings Nos. 2-SE
through 5-SE were made for this report and are located as shown
on plate IV-1. The undisturbed and general-type borings extended
in depth to approximate elevations -90 and -80, respectively. The
general-type and undisturbed boring logs are shown on plates III-23
and IIT-24, respectively. Refer to plate A for the legend of symbols
and information on the boring logs.

4, Laboratory tests. Visual classifications were made on
all samples and water content determinations were made on all cohesive
samples obtained from the borings. Unconfined compression (UC),
unconsolidated undrained (Q), consolidated undrained (R) , consolidated
drained (S), and shear and consolidation (C) tests were performed
on samples of representative soils from the undisturbed boring.
The laboratory test data for the undisturbed samples are shown
on plate III-25.

5. Foundation conditions. The subsurface at the project
site is generally similar to that shown on the profile in the
GDM. The foundation soils, as indicated by borings 1-SEU and 2-SE
through 5-SE, consist predominantly of Recent backswamp clays having
soft to medium consistencies, and extending to depths of approximately
90 feet below the natural ground surface. The Recent clays contain
3- to 5-foot thick layers of silts and sands at approximate elevations
-20, -30, and -50. The 5- to 10-foot thick clay layer, extending
from the ground surface, contains organic matter with some peat.

6. Design problems. The principal problems to be resolved
in the foundation design were as follows:

ITI-1
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a. The unwatering and hydrostatic pressure relief required
to construct the floodgate and tie-in walls in the dry.

b. The structure excavation slopes and berm distances,
temporary protection dike, stream closure sections, and berm distances
required for stability during construction with a minimum of excavation,
£ill, and backfill quantities.

c. The final slopes required for stability to provide
a minimum height and length of tie-in wall and a minimum of channel
excavation quantities.

d. Bearing pile lengths and subgrade moduli data for
the floodgate and T-wall.

e. The penetrations required for the steel sheet piling
beneath the concrete I-walls, and the penetrations and unbalanced
lateral waterloads acting on the steel sheet pile cutoffs beneath
the floodgate and T-wall.

f. Spoil disposal, erosion protection, and provision for
permanent engineering measurement devices.

g. The sequence of construction.

7. Temporary protection dike. The temporary dike will have
a 1l0-foot crown at elevation 6.0 with 1 on 4 side slopes and will
provide protection against high tides during construction of the
floodgate. The dike will encircle the working area and tie into
the existing lst 1lift levee, as shown on plate ITI-1l. The land
portion of the dike will be constructed with material cast from
the structure excavation area. The stream closure portions of
the dike will be constructed with barged-in clamshell and clay
cast from the structure excavation area and from side borrow, as
shown on plate III-1. After the floodgate and tie-in walls are
complete, the dike material in the vicinity of the I-wall will
be used in the levee berm, and the shell in the stream closures
will be used in the access road and parking areas.

8. Unwatering and hydrostatic pressure relief during construction.
In order to build the floodgate and floodwalls in the dry and
to insure stability of the structure excavation during construction,
hydrostatic pressure relief will be provided in the silt and sand
layers within the soil foundation. The pressure relief will be
accomplished by vertical sand drains and well points as shown
and described on plates III-2, III-3, and IITI-4. To allow time
for pore pressure relief, the rate of unwatering of the working
area will be maintained at a maximum of 2 feet per day for the
first 10 feet, and 1 foot per day thereafter until completely unwatered.
Temporary construction piezometers will be installed in the pervious

IIT-2
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layers to monitor the pore pressure during the unwatering and pressure
relief period. The design procedures and calculations for the

sand drain and well point systems are shown on plates III-3 and

III-4, respectively. After the structure is complete and operating,
the sand drains will discharge into the shell backfill and provide

a degree of permanent pressure relief. Conventional sumps and

pumps will maintain the area free of surface water during construction.

9. Shear stabilijty.

a. Construction slopes. The stability of the excavation,
dike and closures, existing first lift levee, and berm distances
were determined by the method of planes based on a minimum factor
of safety of 1.3 with respect to shear strength and the (Q) design
shear strengths as shown on plates III-5 through III-9. Stability
was investigated at various depths in the foundation, and factors
of safety with respect to shear strength were determined for various
assumed failure planes. The water conditions, assigned foundation
stratification, design shear strengths, critical failure sgurfaces,
and their corresponding analyses are shown on plates IIl through
III-9. The relief facilities will provide the required pressure
reduction in the pervious layers for stability.

b. Final slopes. The (Q) stability governed for design.
The stability analyses are shown on plates III-11 through III-16.
The final slopes will be constructed by clamshell backfilling.
In the vicinity of the structure, the inclinations of the rebuilt
slopes were determined by the requirement that the length of the
floodwalls be as short as possible without sacrificing stability
of the tie-in levee into the inlet and outlet channels. The remaining
rebuilt slopes were designed to be stable with a minimum of backfilling.

c. Cantilevered I-wall. The results of tidal hydraulic
analyses indicate that the I-wall will be subjected to the pressure
and forces imparted by breaking waves. In the stability analyses,
the dynamic wave effect was applied as a line force acting through
the centroid of the dynamic wave pressure distribution diagram.

The static water pressure diagram resulting from wave action was

considered effective only to the top of the impervious clay, inasmuch

as the period of time the wave will exist is too short to allow

water pressure to become effective in the impervious clays. The

stability and required penetration of the steel sheet piling below

the fill surface were determined by the method of planes. - The

long-term (S) shear strengths (C=0) governed for design. A factor

of safety of 1.25 was applied to the friction angle as follows:

g3 = developed friction angle = tan -1 fTan fp . This
Factor of Safety

developed angle was used to determine K, and Kp lateral earth pressure

coefficient values as follows: Kp = Tan® (45° - ﬂd ) and X, =

2 KA
Using the resulting shear strengths, net horizontal water and earth
pressure diagrams were determined for movement toward each side

IIT-3
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of the sheet pile. Using these distributions of pressures, the
summation of horizontal forces was equated to zero for various

tip penetrations. At these penetrations, summations of overturning
moments about the bottom of the sheet pile were determined. The '
depths of penetration required for stability were determined as

those where the summation of moments was equal to zero. The analysis
is shown on plate III-17. -

10. Control structure and T-wall.

a. Steel sheet pile cutoff. A steel sheet pile cutoff
will be used beneath the floodgate and T-walls to provide protection
against hazardous seepage. The recommended tip elevations of the
cutoffs beneath the floodgate and T-walls are shown on plates III- -
18 through III-20. The net pressure diagram along the sheet pile .
cutoff was determined as follows:

(1) Conventional stability analysis by the method
of planes, utilizing a factor of safety of 1.3 incorporated in
the soil strength parameters, was performed to determine the stablllty
against rotational failure. The use of a factor of safety of 1.3
is also recommended by Mr. Gregory P. Tschebotarioff in Chapter
5 of "Foundation Engineering," edited by G. A. Leonards, and dated
1962. The analysis was performed at 1-foot intervals with the
active wedge located at the flood side edge of the structure and
the passive wedge located at the protected side edge of the structure.

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

(3) For each analysis the net driving forqe,.i.e.,

(D - Dp) - (Ry + Rg + Rp) was determined. The value of Dp included
- the weight of water between the tailwater elevation and the SWL

elevation located above the active wedge.

(4) The assumption was made that the net driving
force above the bottom of the base of the structure was carried
by the structure. '

(5) Considering driving (Dj) positive and all resist-

ance negative (Dp, RP' Rp, and RA) in the expression D = Dy - Dp = Rp -

- Rp, using the method of planes stability analyses, ID was
determined by assuming failure at the bottom of the base of the
structure and at each foot in depth thereafter. The value of the
algebraic difference in ID, between l-foot intervals, was used
to develop the pressure diagram. If the incremental difference
is negative, the pressure diagram indicates an available horizontal
resistance in excess of that required, and if the incremental difference
is positive, the pressure diagram indicates an unbalanced horizontal
pressure in excess of the available soil resistance. It is considered
that such an excess must be carried by the sheet pile cutoff.
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(6) The net pressure diagrams presented on plates
III-18 through III-20, indicate that the total available horizontal
resistance is in excess of the total horizontal waterload. Therefore,
the bearing piles are not required to carry any additional lateral
load acting on the sheet pile cutoff.

b. Bearing pile foundations.

(1) The floodgate and T-walls will be supported
by piling, battered as required, to provide stability against the
unbalanced lateral waterloads. The inverted T-type floodwalls
will be used in lieu of I-type floodwalls where the height of the
I-wall above ground and the magnitude of the dynamic wave force
render the I-type floodwall impracticable. In compression, a factor
of safety of 1.75 was applied to the shear strengths, and a lateral
earth pressure coefficient (Ko) = 1.0 was used for determining
the normal pressure on the pile surface. In tension, a factor
of safety of 2.0 was applied to the shear strengths and a coefficient
(Kg) = 0.7 was used. Pile design loads vs. tip elevations and
subgrade moduli vs. tip elevations are shown on plates III-21
and III-22. Settlement of the piles due to consolidation will
not be a problem since the major loads are caused by hurricane
water heads of insufficient duration for consolidation of the
foundation clays to ensue. See paragraph 13c, Section IV, page
IV-16 for providing for recompression settlement of I-wall.

(2) During construction, three 12" diameter class B
untreated timber piles of different lengths will be driven at the
locations indicated on plate IV-8. The intermediate pile will be
tested in compression. If test results show that the pile can safely
carry twice the design load, the pile will be tested in tension. If
the intermediate pile fails before the required capacity is attained
in compression, the long pile will be tested in compression and in
tension. If the intermediate pile safely carries compression loads
significantly in excess of that required, the short pile will be
tested in compression and in tension.

(3) The test site will be in the vicinity of boring
1-SEU. The elevations of the tips of the test piles will be -70,
~77, and -85. The test piles will be left in place unless they
fail during the test. Pile test loads will be 15 tons in tension
and 40 tons in compression.

c. Shell backfill. Clamshell will be used as backfill
around the structure to reduce lateral pressures, and to keep the
settlement of the riprap protection and the heights and lengths
of the floodwalls to a minimum.

d. Impervious levee and berm fill. After the floodgate
and floodwalls are completed and protection against flooding is
no longer necessary, the material in the protection dike will
be used in the levees and berms at the end of the tie-in walls.
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e. Erosion protection. To guard against loss of channel
and backfill material due to erosion and subsequent undermining
of the floodgate and floodwalls, 2 feet of riprap on a minimum
1-foot blanket of clamshell will be provided as shown in plan on
plate I-3.

f. Settlement observations. Settlement observations
will be made along the structure and floodwalls promptly after
construction and yearly thereafter.

11. Spoil disposal. The major portion of the first stage
excavation material will be used to construct the land dikes and
a significant portion of the second stage excavation material will
be used to construct the inside berms for the stream closures.

The material remaining to be excavated will be deposited in the
tie-in levee areas as shown on plate III-10. A portion of the
material will also be stockpiled in certain areas outside of the
protection dike for use in selective backfilling of the excavation
in the vicinity of the structure.

12. Construction methods and sequence.

a. Perform the first stage excavation for the structure
in the wet and build the land portion of the temporary protection
dike with the cast material.

b. Construct the stream closure cores with shell from
barges to elevation 3.0. Cast in stream closure clay blankets
and berms, in the wet, and complete closure sections by casting
from the structure excavation and outside borrow in the stream
bottom.

c. After the protection dike and stream closures are
completed, unwater the area within the dikes to the bottom of the
first stage excavation at elevation -6.0, and install construction
piezometers for use in monitoring the pore pressure during dewatering.

d. After the excavation is unwatered to elevation
-6.0, install 12-inch diameter vertical drains in the foundation,
and £ill with concrete sand to provide pressure relief during the
second stage excavation.

e. After the construction piezometers and vertical

sand drains are installed and functioning, complete the second
step excavation to elevation -19.0 in the wet by casting methods.

ITI~6
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Par 12f

f. Upon completion of the second stage, unwater the
excavation to elevation -19.0, and install additional construction
piezometers. Install well points in the vertical sand drain and
operate to lower the water in the sand drains about 16 feet.

g. Complete the third stage excavation, in the dry,
to elevation -24.5. Operate well points such that the piezometric
heads in the sands and silts do not exceed the elevation of the
bottom of the structure excavation.

h. Construct the floodgate in the dry. Construct the
T-wall and I-wall in the dry, relocating the temporary protection
dike and performing the necessary excavation for the shell core
under the I-wall (see plate III-10). Place backfill and riprap
to an interim elevation of -4.0. 2Allow water to enter the area
within the floodgate and channel to elevation -5.5. Place backfill
and riprap to interim elevation 1.0. Remove closure and allow
water to flood the area. (Natural water level is at approximately
elevation -2.) Complete earthwork around I-wall and construct
tie-in levees at the ends of the floodwalls.

i. Remove shell material from closures and use in access
road and parking areas.

ITI-7
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2 E & canal
8 ¥ el 8 2 * FIRST STAGE EXCAVATION PRESSURE RELIEF
b3 | S GIVEN : A line of drain holes ,one foot in diometer,filled with concrete ,sand,spacing=0a=10 feet permeability
= i i of concrete sand =Kp =1000XI0-* CM.per sec.=0.2 ft. per min.,areo of drain=Ap=0.785 feet,K of
o 0 © > (SM) layer =100 X 10 -4 CM. per sec.=0.02 ft. per min., thickness of (SM) layer =D=1.5 feet,radius of drain
Y LI Li o =ry= 0.5 feet,distance from the bottom of the ISM) layer to the flood water surface =H=22 feet,
G, "‘l oy | D¢ 4%4.5 _ a5 ? distance to the drain discharge face =he=14 feet,distance from sand drain fo source of flow=L=300ft.
= e 8 ‘ S DETERMINE : Total flow to slots =Q; c.f.m., average flow per foot of slot xa=Qy c.f.m.,head loss due to convergence
k T e of flow to sand drain = Ahy in feet, head loss of mid point between sand drain lines=8hm in feet,
3 ! E" B assume’ | ff. hydraulic loss in drain and develop piezometric lines along the § of the structure and
:I I EL:- - along the § of the canal,the capacity of the drain for carrying flow=Qpin c.f.m.
S I 5| |5 CALCULATIONS :
< ' leE Wi EQ.3-30° q=K (H-hy) L ,Qy=DK (H-he) 1t +1.5'X0.02X8'X4.5=1.08 c.tm.
= o s -
(7] e o | Q
| v =i drain (u-IO 1=Qu= =0.025 c.f.m.
__ Computed B/L 3 & | -ﬂ_ Computed B/L =g e q per w 'J'il'x e}
3 -+ - — g - — e — €Q.3-32: Ahy=zoffy In 7o = 3988 In 410 = 0133 In 318 0I5 feet (EL-5.85)
sand ° ! * 2 [,_ioo' 100" | L =300' (SM) |
N % : . /[\j o : : "1 EQ.3-36: Ahm'ﬁ-ﬁln = 0.133 In 6.36 = 0.133 X 1.85=0.25 feet (E1.-5.75)
l : N .00'4 0.25'=1.25'=E1.-4.75
rl= 100" il ||0°. = _ll. I"?_l""‘,,?,"__s—"'l Assuming one fooi head loa.s in drain,total loss at center line of canal=1.00'+0.25'=(.25'=E
—r— bt | L ] L}
EQ.3-l0o: Qp=KiA=K-2-A=02 X X0.785=0.09 c.f.m.>~ 0.025 (0'K")
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anol line | [ 1 4 r
! Bk . W 1 : PRESSURE RELIEF SECTION ]
am S ORS 100" : OB | | q,‘a’?"' u" SSUR S ¥ NOTE:
.——.1 r
e I o ] | o) - J Procedure from Chopter No. 3 "Dewatering,”
? L =l = \ | o‘r f;‘f"{' ( | - Foundation Engineering Text, Leonards Editor,
5 | — up E \ | P rn - / Authors — Mansur and Koufman
- W ’
R I (e —io i \\ 002 1" [ - * SECOND STAGE EXCAVATION PRESSURE RELIEF
) (el &’
Z - o B ° !/..0’4' - GIVEN: K=0.02 ft./min., D=1.5 1., H=35.5 f1., he=14.5', =10 11. and Ng/Ng= 4.5'
= V £1-19.0 - e é& / CALCULATIONS:
S 780 ML —-20 o ; EQ. 3-30: Qr= DK (H-he) it =1.5'X0.02 X 21.0'X 4.5 52.83 c.t.m., Qy = 4_x7|'?6 283 .0.064 ct.m. NEW ORLEANS TO VENICE, LA,
< E DESIGN MEMORA M .2 = DETAIL DESIGN
2 - o A £ EQ. 3-32:8hys= -z—i,m-ln—zﬂF 0064 1p 1O -0341n 3.18= 0.34X 1162039 11 sl
oy w REACH B | - TROPICAL BEND TO FORT JACKSON
¢ 0= -32.0 —-30 W EQ. 3-35:Ahp= z—lﬁln;ﬂ—-on In 6.36=0.34X1.85=063 1= El. -18.37
. T —SH] Assume 2 foot head loss in drain,totol loss ot § conal =2.39 ft.=El-16.6! & EMPIRE FLOODGATE
£ e S (epd : ; i ™~ | SAND DRAIN PRESSURE RELIEF
¢ SECTION EQ. 3-la: Qp=KiA =0.02X {5l X 0.785 €0.02) X 1.145 X 0.785 = 0.8 ¢.£.m.>0.064 (O'K')
- U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
SECOND STAGE EXCAVATION = CORPS OF ENGINEERS
-~ ‘4
OCTOBER 1970 FILE nNO. H-2-25048
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¢ SECTION — THIRD STAGE EXCAVATION

(Install well points in sand drains ond opergte prior to excavation)
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"-\ SECTION ALONG WELL LINE

Well arroy as shown in figure 3-36(c); 2 lines of well points o dls!ance of B\ZOO upun R for (SM) strata = 400", R for (ML)=200", K(SM)=0.02/Min.,K(ML)=0.00!'/Min.,D(SM)=1.5' each stratum, D(ML) =5'
R

Mt

2V (2i- 174+ 8?

(SM) Fe = 4x|n|:23m\7ﬁfi|=nm (35:;;; ] 4s1n[(3"4°°) x (2.887x10° £]=4uz.2=4e,a
+

£Q. 3-90; F, =4o.}: .n=4stsw4a)(§4 2, u-léi Qs ik S T g

Fe 48.8  _ 488 . - S e = = ! o @ Shl o s ‘o = El = = E] =

EQ.3~TT:H=hg= 27 KD - Zmr002:3 0377 =129(1c.f.m.); for Q.-Zq.p.m,,H he TS—:IZB 0.26x 129 =33.5', Head water ot elevation 5.0, H=38.0+5.0=43.0,h, =43.C —-33.5=9.5 -Ei.[ 38.0—( 9.5]] El.—285

(ML)F. =4 In 48.44 =4x6.18=24.72

2472  _2472 _ _5x0.001 4 - | ) . 016 : At )
H=he= 57x0000x5 - 0.031 797 (I c.f.m), flow from (ML) strotum 3x0.02 % 100=0.08 x 100 =8% af'{SM} flow, 8% of 2gpm.=0.16 g.p.m.,H—h.= 5 X 797=0.021x797=16.7, hc{MLl 57.0-16.7=403=E1-1|.7

.. a_ . _0267 10" _0.267 , 10 _ = 1.16=0.82, hy=h.~ Ahp=9.5—0.8=87"= EIl.-29.3

EQ.3-37: &Ahp 7w KD In 2wty - 27x0.0253 In 22205 - 0377 3113 7 071 In3.18=0TIx21.16=0.82, hy=h.~ Ahg=9. i A - ; _
Q. = NOTE:
EQ.3-35: Ahy g In —L =071 In 6.36=0.TIx 1.85= |.3', head midwoy between wells = h,+ an, = E.-28.0 Procedure from Chopter No. 3 " Dewatering,”
Ty Foundation  Engineeri Te;ﬂ. Leonords Editor,
Hydraulic heod loss in 292" 1D. self= jetting well point with 2"ID. riser pipe 20" long Authors Mansur and Kaufmon.
EQ. 3-101: H,= Hg+ H#H,+H,=0.140.5+0.4=.0'
Drawdown in well S Effective vacuum (V=20")
< NEW ORLEANS TO VENICE,LA
0.0.229.3+41.00-18.0 = 20.00; 0.D. =12.3' < 20.0" (0'K') ™ DESIGN MEMORANDUM NO.2 - DETAIL DESIGN
EQ.3-91:Fy=20, i R = 2x0.267x 23.018=12.3 REACH B |- TROPICAL BEND TO FORT JACKSON
2./ o (2i-3F +8°

£ .
SO L T 5 EMPIRE FLOODGATE
H-hg = 5—%5 5377 ° 32.6) hg=43.0-32.6 = 10.4'=E|.~27.6

WELL POINT PRESSURE RELIEF

U. 5. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

FILE NO. H-2-25048

Adjust hBI:y+I! for rise in slope.ha=-27.6+ 11,0 =ElL.-16.6

OCTOBER 1970
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ELEVATIONS IN FEET-M.S.L.
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IN FEET — M.S.L.
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B SMm 55.0 55.0 0 0 0 0 300 .
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IN FEET — M.S. L.

ELEVATION

20

-20

-25

DISTANCE |IN FEET
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[ 1 [ | | [ 1 | 1 [ l | I |
PROTECTED SIDE FLOOD SIDE
SWL ElLi21 VA
—
794
—~8.67 \
256 6972 = fp 77
\pral ‘:%3° £1.6.0
z TSI
S (cH) =38
andn ’\’l'o.,ﬂ’\qqﬂﬂq cs O
AR 21940 .
El 20 01"'\'\”‘)’\1 Mpan LS =23
ElIO _ 7=3 *AA R El.1O
" 2922737 4 LY L
75.')4474-,744472' y'=30 "“.’3'\“:)‘.."\‘,\ ":n /\nﬁ’;‘ﬂ
P =40°
c= 0 Shell anln
a -
) \an ALRREN
- :\"/\n’:"‘""«

El -7.0

Design Elev.

EI-13.0

2012 g -

150

(CH)

Ei.-18.0

(SM)

Ei-20.0

Y= 40
c= 0O
P =23°

IFy =227 —————=Lbs
M =i585 D Fries

MLJ €1.-250

For levee stability see Plate II-I16.

(CH)

El. -32.5

(S) CASE F.S.=1.25

WITH WAVE

GENERAL NOTES

(S) - Shear strength case governed for design.
Stability onalysis by the method of planes with
surfaces 45% %d_ and F.S.=1.25 applied to shear

strength of the soil.

~l/ton PA

¢a- Available angle of internal friction in de?rees.

¢o- Developed angle of internal friction = tan F g

Ca- Unit cohesion available.

Cob~ Unit cohesion developed = Ca+ F S.

(S)- Consolidated- drained shear strength of soil.
For undisturbed shear test data see plates:

fw- Net iaterai water pressure. (Water pressure from
waves effective to top of imprevious clay layer),

£FKk- Summation of horizontal

£M - Summation of moments about the sheet pile tip.

7,7~ Unit weights P C.F.
SW.L- Still water level

fo - Dynamic wave force,effective to top of impervious

clay layer. (EL-70)

NOTE :

-

forces.

Any uplift pressures developed in shell core
on the protected side will be relieved through
sheil backfill near T - wall and flat area.(EL1.O)

See plate II-10.

<

REACH Bl - TROPICAL BEND TO FORT JACKSON

CANTILEVER SHEET PILE FLOODWALL]

OCTOBER 1970

NEW ORLEANS TO VENICE, LA
DESIGN MEMORANDUM NO.2 - DETAIL DESIGN

EMPIRE FLOODGATE
STABILITY (S)

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

FILE NO H-2-25048
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IN FEET - M.S.L.

ELEVATION
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DISTANCE |IN FEET
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Shell Shell 273 <]
Wave pressure - — =20
Ei-230 3%l —
V836
) —-25
748 She?t ?;le [ \ 780
cut-o \
(cH) | Static water pressure
Ir/ —-30
El-325 — 1555,
(sM) [
El-335 l
: (CH) —-35
1958 Ei1-365 l 2080
- (SM} L =
- (CH) EI =3280 ! -
8404 E{ -40 0 £1.-400 e . EI-40.0 -40
L ) | I ) | L | Lo by | L r 2
2000 1000 1000 2000 Ib/ft? 2000 1000 ] 1000 2000 ib/ft
MONOLITH T-I
—_— —— o —_——
Available Unbalanced T-WALL SHEET PILE CUT-OFF ANALYSIS (Q) Available Unbclanced
Resistance Water . Resistance Wcter
FS.=130 F.S.= 1.25
NO WAVE A WITH WAVE

IN FEET — M .S L.

ELEVATION

NOTES: .
Resistance due to bearing piles
supporting T- Wall was neglected
Available resistance shown is
that in excess of the resistance
developed to balance the waterload.

NEW ORLEANS TO VENICE, LA
DESIGN MEMORANDUM NO.2 - DETAIL DESIGN

REACH Bl -~ TROPICAL BEND TO FORT JACKSON

EMPIRE FLOODGATE
UNBALANCED WATER LOAD ANALYSIS
MONOLITH T-I

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

OCTOBER 1970 FILE NO. H-2-25048
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IN FEET - M .S. L

ELEVATION

IN FEET - M.S.L.
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w
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{
(34
I

DISTANCE IN FEET
40 30 20 10 [0] () 20 30 49 50 60 70
[ [ I ! [ { | | I ] |
10 r PROTECTED  SIDE FLOOD SIDE
El 63 v
S - / NOTES:
Floodgate structure analyzed tor
/ maximum reverse head, as this case
O b— / proved more critical.
v/ El. -2.0 \V4 Sheet pile cut-off not affected by
519 FLOOD GATE —— wave load since wave pressure is not
Static [ considered effective below an impermeable
-5 water pressure\' stratum.
[
-0 — l
l .
Bottom of channel E1-+4.0 Bottom of channel
-5+ Rl
: FE S.=1.30
: NO WAVE
-20(- I l N ‘ l ' ‘ | .
[ 3000 lb/ft o] 3000 tb/ft
25 pra
i cr i
L <fE shen 3 E1-24.0 2500
-25— |
| (CH)
I EI-3C.Q
- L Sheet pile =V 02953
30 l / cut -off
] €i-325 . " Ei-325
E - 7] (No unbclanced water) FI-55s
El-335
-3sl (CH)
» | El-365 EI-36 5
| (SM) Ei.-38.0 H
+ El -380
N (CH) El.-400
-a0- lsis EL-400
FLOOD GATE STRUCTURE Gnbaioncea Tvaiale
T-WALL SHEET PILE CUT-OFF ANALYSIS (Q) Water Resistance
\442 —15
PROTECTED SIDE \ FLOOD SIDE
" \589 SZ sSwlbLi2l
' 10
Vo
. \ .
\ \ NOTES:
\ \ Wave pressure -5 Resistance due to bearing piles supporting
€20 v, » floodgate and T-Wall was neglected.
— == rl \763' !"“02 ) = Available resistance shown is that in excess
[ | Static water pressure = | 25 —0 1 of the resistance developed tc balance the
F S.- l. 30 F _S bl BY <X° - water load.
NO WAVE | WITH WAVE s
I | ; El-45 L
T T ZW 2 iil: MELER B S e i B e 2—--5z
1000 0 1000 ib/ft Ty I : 1000 o] 1000 Ib/ft -
2| - ) =
:ij?' . | ,‘q 3
El-105 N 1 t aY<l ElL-105 Ei.-10.5 ~—-10 -
37 - 7,7973 37377757 T <
Shell T . s
4 [ bret
Sheet pile ! ! —~-15 W
cut-of f—u ! | N
2222555752252, 7,2%7 725555 { '1 €i.-19.0 }
1000 M - . L 900 | —-20
o V|oo o [g4s Ei 200 3! 80
s0d Lo __Ei-230 sod _EL-230
S —_-— —— - -— —-25
Available Unbalanced Availcble unbacianced
Resistance Water MONO LITH T—2 Resistance Water

T- WALL SHEET PILE CUT-OFF ANALYSIS (Q)

M.S.L.

IN FEET -

ELEVATION

NEW CRLEANS TO VENICE, LA.
DESIGN MEMORANDUM NO.2 - DETAIL DESIGN

REACH Bl- TROPICAL BEND TO FORT JACKSON
EMPIRE FLOODGATE

UNBALANCED WATER LOAD ANALYSIS
STRUCTURE AND T-WALL

US. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

OCTOBER 1970 FILE NO. H-2-25048
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DISTANCE |IN FEET
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Resistance Water T-WALL SHEET PILE CUT-OFF ANALYSIS (G) Resistance Water
FS.=L 30 F.S.= 1.25
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)
DISTANCE |IN FEET
25 15 10 ) ¢} S 10 15 20 25 30
| I [ [ [ [ [ I | ] L
— 20 — 720
PROTECTED SIDE FLOOD SIDE
-~ 15 B~ \4”‘ ._1‘5
\
\\609 Y SW.L.EL 2.}
ok \ AN —o
A\ \
Stat t
\‘/‘prgs'scur:o\er
\ \
5 \ \ Wwave pressure 5
\ \’/’ 1
AVA E(. 2.0 \ \‘\, @
—l £ 63l 1088 <
-~ O P Riprap. 5 X \prap —0 "_
g3 T - w
3 / =
75 2% - | E1.-3.7% Ei-375 z
T, 7 | | = =
-5 ’ —-5 =
7 Shell | | o
[
348 ‘l 19465"’7'5 345 %
Sheet pile 1 d
— -0 - CU('Off\ l —-10
|
(CH) it Ei.-13.0
(SM) l
— -5 0 196 I El-15.0 —-15
(CH) |
14 | E.-18.0 1282
(SM) | 200
— 20 1367 o183 l [.-20. 14004 —-20
°149 (CH) l
lodd E-23.0 $ e EI-230 230
— .25 - —-25
1 N SRR : Lo 1 ,
1500 0 1500 lo/tt? {500 0 1500 Ib/ft
Available Unbalanced M ON OL[TH T-4 Available Unbalanced
Resistance Water T- WALL SHEET PILE CUT-OFF ANALYSIS Q) Resistance Water
NOTES. FS.=130 E.S.= 1.25
Resistance due ‘o bearing NO WAVE WITH WAVE
piles supporting T- Wall was
neglected.
Availcble resistance shown - - -
is thatinexcess of the resistance N NEW ORLEANS TO VENICE, LA
developed to balance the water DESIGN MEMORANDUM NC.2 - DETA!L CESIGN
load.
oc REACH Bl — TROPICAL BEND TO FORT JACKSON
EMPIRE FLOODGATE
UNBALANCED WATER LOAD ANALYSIS
MONOLITH T-3 AND T-4
U.S ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
N OCTOBER 1970 FILE NO. H-2-25048
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FEET — M. S L

ELEVATION I'N

TIP

DESIGN LOAD IN TONS

o} 10 20 30 40 50 60
-40 : i
12" X 121 Prestressed ~
Concrete Pile
COMPression e
-50 1
TeNSioN|emm— cm——
For Sand|and Siit
Layers in Clay Stratum
Ke =10
-60 K. =0.70
-70
-80 o
\\ N
Ke)
50 \
-100
MONOLITH T-1I
PILE DESIGN (Q)
DESIGN LOAD iN TONS
0 10 20 30 40 50 60
-40 I
12" X 12" Crestressed-
Concretp Pile
COMPression e
-50 +
T eN S| 0N comenemes
\ For Sund{und Silt
Layers in Clay Stratum
\ Ke= 10
-60 ! “~ Ky =070
o
PN
@ A
. 5
-70 GOY
-80 \
-90 ]
=100

MONOLITH T-2
PILE DESIGN (Q)

FEET — M.S. L

ELEVATION IN

TIP

DESIGN LOAD IN TONS

{ 20 30 4
- 40 o] (0] 50 6]0 70
12" X 12" Prestressed -
Concrete Pile
CoOmMPpression s
50 TENSION| e o
\ K= 10 in Compression
\ K=070n Tension
-60
\ X
-70 \
X
d /
N\ s
vo\
~-80 \
-100 -
MONOLITH T-t
PILE- DESIGN (S)
DESIGN LOAD IN TONS
0] {0 20 30 40 50 : 60 70
- 40 T
12"x IZ"\ Prestressed-
Concrete Pile
o COMPression mmm
50 \ TENSION omtorms e
\ K =10 in Compression
\C K =070 in Tension
-60 \ .
N
- t At
70 R ‘?
,‘p‘ ‘\/)
N\ o
[*)
- - ﬁ\
-90 P
-100

MONOLITH T-2
PILE DESIGN (8

o]

SUBGRADE MODULUS -Kpg IN PSI

200 400 600 800

g

L L L

Bottom of  Footing ~EL-16 25
20 o — Sheil -20
EL-23 E— ———
87 89
(CH)
-40 }— -4C
267 ElL-47
i (CH) _‘
-60— EL-63 —1-60
267 |
-80 f— 390 (CH). -l -80
\
4 o \
)
i’ - Q0 b -100
i
- MONOLITH T-I
\: SUBGRADE MODULUS
z -
z SUBGRADE MODULUS-Kpq IN PSI
(o]
= [0} 200 400 600 800 1000 1200
< 1T 17 * T 71T 7 [ 7 ]
w
4
w Or— — O
_ Bottom of Footing EIL-IO5
T —— Shell 1
_20[_ N == T —— 20
- - (CH) 7
~-40 — . — -40
267 El-47
(CH)
-60 El-63 _ —1-60
267
-80 +— 390 (Ch) —-80
\
L \ i
N
-100 — — -{00

MONOLITH T-2
SUBGRADE MODULUS

GENERAL NOTES
Ny — 22 PCI for shell
Ady— Thickness of shell (ft)
d — Projected pile diameter (in)
b — Unit conversion factor z12"
K, — 80 qu (PSF)
$4 — Unconfined compressive
Strength = 2C
C — Cohesion
Kng— 04 Kgd/b (for cohesive soils)
0.4 — Reduction factor for cyclic loading.
Khg — 05 Nhadod/b}IZ)[fO( noncohesive soils]
Ko — Lateral earth pressure
Coe tficient (Compression)
Ky — Loteral earth pressure
Coefficient (Tension)
K — Conjugate stress ratio
NOTE:

See plate II-22 (Pile Design,
Monolith T-3, T-4, Floodgate) for
illustration of calculotions for pile
design based on (S) strengths.
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FLOOPGATE

(S) CASE' GOVERNED FOR DESIGN

DESIGN LOAD IN TONS DESIGN LOAD IN TONS
‘ o] 10 20 30 40 50 60 o 10 20 30 40 50 60 70 SUBGRADE MODULUS — Khg IN PSI
-40 -40 \ 0 100 200 300 400 500 600
12'x12" Prestressea 12"X12" Prestressea [ ' 1 T 1 T I ! 1 ! | ]
Concrete Pile Conclrete Pitle |
_ _ COMPression e _ S K[ COMPression  emmmmmmmm—
S0 Tension — 50 \ Tension . — Or— Bottom of Footing EIL.-3 75 ] o
\ For Sand|ond Silt \ | ) ———— Shell
Layers in Clay Stratum 3 K=10 in COmDI"“S'W‘ (CH) 429 E
\ Ke =i ) \ K #0.70 in Tension ©h
-60 \ =070 = _go ‘ E1-20 —20 GENERAL NOTES
| . ] :
’ - “@ _ See piate OI-2|
w = (CH) onpile design, Monolith
-70 e 2 T-land T-2.
I >, 70 M —-40
' * - m El-47
Zz b ~
,‘ s - (CH)
i [ z
-80 g ~-80 g 60— El-63 -1 =60
w ! = 267
g - -
o
-90 }b——- -90 W .80 ch 390 — -80 NOTES!
| CH
) \\ Settlement of siructure
: - A b due to consolidation is not a
problem since the major loads
-100 -100 -100 - — —-100 are caused by hurricane water
heads of insufficient duration
for consolidation of the founda-
MONOLITH T-38T-4 MONOLITH T-3 &T-4 \ MONOLITH T-3&T-4 tion clays to ensue. .
PILE DESIGN (Q) See plate IN—8 for Tip elevation
PILE DESIGN (S) SUBGRADE MODULUS and location of Test Piles.
X P, (S), AND s
‘ 0 05 15 DESIGN LOAD IN TONS .
\ T R T T T T T T T _ ,
cassw b [ B L o s o s 20 25 30 35 SUBGRADE ~ MODULUS = Kng IN PS!
-20— ATREATED TIMBER| Fy ond (S) in TSF, S¢ in Tons Per FT of 'd -20 -40 ) 100 200 300 500 600
a5 | T Class"B" | T [ T [ [ ! | J ]
" . Timber Pllf . :,
- BP.= 0.023d' COMPFeSSION emmmmmmmmepmm— T S TR
N - 20— ‘ —-
- 30— \/ ﬂAv? =25°,C=0 — -30 50 Tension —— — 20 105 Bottom :of GatedA El -245 20
Y'Avg = 46 PCF =0023 TCF K =10 in Compression i . ~ i
L : \J \ (See Boring No |- SEU) . ~ K =0.70 in Tension — ©
~ a" - _sd » . » H)
> Q. = Capacity -2/3 S¢
0 N\ a = -60 — = -40F — -40
’ \ S¢ =Skin Friction -40 1 | El-47 267
=(S) X Perimeter - Minimum Penetrutllon\ - o
r N —\ = 00I07d(4.5-004i7d) -] v = o7 v (CH) W
= 0.04815d-000045d L W
\ -70 -€0— E1-63 -60
=50~ |/ \ AN — -50 z z T
L \ 3 z - A
’ W : z
> - > -80C — P
-60—~ - -60 @ 780 < (cH) 80
= T o b
Ny - _
e [ i \ 462
N ~ -90 -100 — -100
70— S (S) Strength = — -70
© ~ FLOODGATE
°© Fy Tan 25° BEARING PILE SUBGRADE MODULUS
~ -001074" R NEW ORLEANS TO VENICE, LA
-80 80 =100 ; DESIGN MEMCRANDUM NO.2 — DETAIL DESIGN
‘ \ \ FLOODGATE REACH Bl — TROPICAL BEND TO FORT JACKSON
I SR 20 -
| FLOODEATE EMPIRE FLOODGATE
-90 - 0 5 — -390 PILE DESIGN
PERIMETER
MONOLITH T-3 & T—-4, FLOODGATE
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BORING NO. 2-SE

STR. 98+85
ON BA
9-18-68
W OB Dyp GROUND EL. -0.8
1797 vsa, 518,04 G der
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Slgl vSo,Hd ,rt G

59 % vSo,Ma,rt

a1 (5151 vso dor
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63 W/ nha, air,5 e
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BORING NO. 3-SE

STAR. 103+32

ON BAL
9-19-66
HO0AOg GROUND EL, 1.40
108 V8o, et dr G
ws PR e ts | &
33 ﬁ VSa,Wd 4t HBeb B
138 [/ /4 vSo,Ho,ct brér
s :sxsi VBa,Ha
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BORING

NO. 4-SE

STR. 102+42

100 FT. LEFT OF BA
9-13-68
MORDy GROUND EL. -6.0
o
£4 wsopnaret SYP
sz ¥ ]
34 ) [

\Nnﬂ & 0c

So,Wd, ait

Ed
Fie

g

AN
s
fJ
§

DR
:J$

x gl =
E‘J

N

\ €D,
|
°
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N
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__NOTES:

GENERAL TYPE BORINGS TAKEN WITH
A 1%" 1D CORE BARREL SAMPLER.

FOR SOIL BORING LEGEND,

SEE PLATE A.
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G ORINGS
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STR. 10122
100 FT. AT. OF BA
9-12-68

BORING NO. S-SE

HOAD g GROUND EL. -9.3

Z
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-110
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- 130

=140

- 150

LOAD P TONS ~ S0. FT.

10 FT. RT. OF B

PERCENT
20 40 80 0 100 02 Lo 5 10 50
C LIN;,/O
B |LINE ‘{f./" //
= il
_A : // e 442 3
/' 7 I fee=184
Ve I N

PLASTICITY INDEX

P

SHERA STRENGTH. T.8.F.

TEST DATH
SHERR STRENGTH WET DENSITY NOAMAL STRESS
TONS ~ S50.FT. POLNDS ~ CU.FT. TONS ~ 8O. FT.
M 3B b 80 B0 100 120 .0 2.8 3.0
-130
EBO e -89 .
C.L&O .'!-25 = O -
=] Py = L-P.
< i viafes i o
2] I3 ] . .
r [
L]
3 ®
o -
-y
eltde|s
.g: I ’.?..‘_q -2 -
®
-
e - f7o
L
=~ el -524
—
<
3 e pg =g b ',c} ~ %
Shedr Frrengd
s é&‘ = / bo fn= t7 (}t ¢ ®
[ & bt T
™ o ..
#210° 5 .
]
i)

L \
[{ \
26
LIOUID LIMIT \ {
22 -1
PLASTICITY CHART G \
52.3 \\
S M B .8 1 L] 22
410 =1 \\
L1l
A/ \
1 \
= . \
DEH—_;/’ /; - El.}31a \;\. 499
= /’! | —1 N
= A
= N \
1 e | \

L]

SHEBRR STRENGTH DATA

NORMAL STAESS. T.8.F.

ENL+233

P
Z
T
m
(<3
w
+
L3
=
o

/|
/7
/]

/

ENVELOPE ot STRENGTH CEndE
A ND. EL. P |c-sr
1 |- 15.8 1.3°| 0.07| CH
2 |[-209 0°| 008| cH
3 |-27.1 1.4°| 0.14| CH
4 |-40.1 Q 0°| 0.36| CH
5 |-44.9 | o°| 0.22 | cH
6 |-867.3 05°| 0.28| CH
7 |=770 10° 0.38| CH
8 |-80.9 [l 1.8°| 035| cH
9 -264 R | 5° o CH
1o |-i19.2 T des| o sSM
1 |-248 5 17°'0.32 | CH
12 |-48.9 34* 0 ML
13 |-75.2 l 22°| 0.25 | CH

—

© - (UC UNCONFINED COMPRESSION TEST

- {0) UNCONSOLIDATED - UNDRAINED SHEAR TEST

- {R) CONSOLIDATED - UNORHINED BHEAR TEST

- 19 CONSOLIOATED - DRAINED SHEAR TEST REACH BI-TROPICAL BEND TO FORT JACKSON

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

FOR S0IL BORING LEGEND SEE PLRTE A I_ SEU DATA

FOR LOCATION OF BORINGS SEE PLATE T¥-1

CONSOLIDATION DATR

NEW ORLEANS TO VENICE , LA
DESIGN MEMORANDUM NO. 2 — DETAIL DESIGN

EMPIRE FLOODGATE
UNDISTURBED BORING
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U.S. ARMY

UNIFIED SOIL CLASSIFICATION

MAJOR DIVISION | TYpe [SEETER/SW TYPICAL NAMES
o d sz | e | GW 5| GRAVEL,Well Graded, gravei- sand mixtures, litfle or no fines
‘é g g %ég s &"'F';"f_;) GP " GRAVEC,Poorly Groded,gravel-sand mixtures, little or no fines
. % : % igég x?;:ﬁé&é GM {': SILTY GRAVEL, gravel -sanc -silt mixtures
g 2 ; 2854 ?;‘ég‘;';' °t GC /{ CL@(?Y GRAVEL, grovel - sand - clay mixtures
%2 zey e | SW s2s| SAND, Well - Groded, grovelly sands
é 2 S 2 E:ég, . Mo eey | SP|i] SAND, Poorly - Graded, gravelly sands
5 £203 200508 SM R SILTY SAND, sond-silt mixtures
CE2| RREINNTCSC P CLAYEY SAND, sond-clay mixtures
g :E : su_CTLsAix:D ML Vl SILT & very fine s§nd, silty .or clayey fi'ne sand or clf:yey silt \fm,h slight plosticity
o ;2 (ngié;m“ CL /i LEAN CLAY, Sandy Clay; Silty Clay; of low to medium plasticity
W e oL W! ORGANIC SILTS and orgcnic silty clays of low plasticity
% gé: SIETLSA¢§D MH [ SILT, fine sandy or silty soil with high plasticity
% f gﬁ (s me CH // FAT CLAY, inorganic clay of high plasticity
CEew OH % ORGANIC CLAYS of Tgrcigm Vto high plasticity, organic silts
HIGHLY ORGANIC SOILS Pt [E= PEAT, and other highly organic soil
w000 Wd £ woop -
SHELLS S| f{ SHELLSM 77777 - . 7 7
NO SAMPLE

NOTE: Soils possessing

characteristics of two groups are designated by combinations of group symbols

DESCRIPTIVE SYMBOLS

NOTES:

FIGURES TO LEFT OF BORING UNDER COLUMN "W OR Dig

Are natural water contents in percent dry weight

When underlined denotes Dyo size in mm™*

FIGURES TC LEFT CF BORING UNDER COLUMNS "LL" AND "PL"

Are liquid and plastic limits, respectively

SYMBOLS TO LEFT OF BORING

Ground - water surface and dofe observed

Denotes location of consolidation test ™ *

Denotes location

of consolidated - drained direct shear test **

Denotes location

of consoligated -undrained trigxial compression test *x

Denotes location

of unconsolidated -undrained triaxial compression test **

Denotes location
of the above three types of shear tests * %

of sample subjected to consolidation test and each

:000®®0OEFK

Denotes free water encountered in boring or sample

FIGURES TO RIGHT OF BORING

Are values of cohesion in Ibs./sq. ft. from unconfined compression tests

with a 30" drop

in parenthesis are driving resistances
standard split spoon sampler (l—g—" I.0.,2"0.D.) and 6 140 Ib. driving hommer

in blows per foot determined with o

Where underlined with o solid line denotes laboratory permeaobility in centimeters
per second of undisturbed somple

per second of sample

Where underlined with a dashed line denotes laboratory permeability in centimeters

remoulded to the estimated natural void ratio

#* The Djo size of G soil is the grain diameter in millimeters of which 10% of the soil
is finer, and 90% coarser than size Dyq.

**xResults of these tests are available for inspection in the U.S. Army Engineer District
Office, if these symbols appecr beside the boring logs on the drawings.

COLOR CONSISTENCY MODIFICATIONS While the bori tati f subsurf diti t their respective locations
ile the borings are representative of subsurface conditions at their r ctiv i
LOR YM ‘ .
coLo S 8oL e . FOR COHESIVE SOILS MODIFICATION LSYMBOL and for their respective vertical reaches, local variations characteristic of the sub-
TAN T GCONSISTENGY | COHESION IN LBS./SQ.FT. FROM SYMBOL Troces ’ T"mﬂ surface materials of the region are anticipated and, if encountered, such variagtions will not
YELLOW Y UNCONFINED COMPRESSION TEST Fine T F be considered as differing materially within the purview of ciause 4 of the contract.
/ - 1
RED R VERY SOFT < 250 vSo Medium i M Ground-water elevations shown on the boring logs represent ground-water surfaces encounter-
BLACK BK SOFT i 250 - 500 So Coarse . G ed on the dates shown. Absence of water surface dota on certain borings implies that no
GRAY Gr MEDIUM 500 - 1000 M Concretions cc ground-water data is available, but does not necessarily mean that ground water will not be
LIGHT GRAY 1Gr STIFF 1000 - 2000 T St Rootlets ot encountered at the locations or within the vertical reaches of these borings.
DARK GRAY | aor VERY STIFF B 2000 - 4000 vSt Lignite fragments Ig Consistency of cohesive soils shown on the boring logs is based on driller's log and visual
BROWN Br HARD > 4000 H Shole fragments sh examination and is approximate, except within those vertical reaches of the borings where
LIGHT BROWN IBr o - Sandstone fragments sds shear strengths from unconfined compression tests are shown.
DARK BROWN dBr x~ 60 X i ‘ ; Shell fragments sif
W]
BROWNISH -GRAY br Gr a L ! j ! Organic matter 0o
= e e i e - .
GRAYISH - BROWN | gyBr = : : t I Clay strata or lenses = CS
| | oy 2RI ERER L 2
GREENISH -GRAY | gnGr 7 40 S St A S Silt stratc or lenses | SIS
GRAYISH - GREEN gyGn o | : CLI : Sand strata or lenses SS
GREEN Gn 5 ‘“‘,““"’I**T**r" Sandy S
BLUE BI < ‘ ! ! | ; ! Gravelly G
420 At A g )
BLUE- GREEN BIGn a P : leaH: ! Boulders B SOIL BORING LEGEND
WHITE wh ' vt "’Aiff:fquffvﬁ Slickensides SL
d ) 1
MCTTLED Mot a o ‘ e ML ! ! : l Wwood wd
0 20 40 60 80 100 Oxigized Ox oo
L. L. — LIQUID LIMIT 2 6-8-64| SYMBOL FW, NOTE REVISED IR
PLASTlCtTY CHART i 9-17-63 IST. PAR. OF GENEKAL NOTES REVISED tiw'lf;/EDﬂ,':U;.::E[E) U.S. ARMY ENglONREPESR OD[;S;—S(i;iIIlESE: ORLEANS
- . . . . 5 SEPT, 1963
For classification of fine ~ grained soils sont oA PYv— o FILE NO. H-2-21800
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SECTION IV - STRUCTURAL DESIGN
CRITERIA FOR STRUCTURAL DESIGN

1. General. Structural design has been made in accordance
with standard engineering practice and with criteria set forth
in Engineering Manual for Civil Works Construction published by
the Office, Chief of Engineers.

2. Pertinent data. Pertinent data relevant to the hurricane
. design wave, to the elevations of the water surface, structure

and channel, and to the dimensions of the structure and channel

are shown in the following tabulation:

a. Design water elevations (feet m.s.l.)

Gulfside Landside
Direct head from hurricane +12.1 +2.0
Reverse head from hurricane - 2.0 +6.3
Direct head for maintenance + 5.0 ~1.0
Reverse head for maintenance - 2.0 +5.0
b. structure elevations (feet m.s.l.)
Top of wall +15.0
Top of timber guide walls & fenders + 9.5
Top of sill -17.5/-14.0
Centerline of gate hinges -15.54
Centerline of hoist wildcat +17.75
Centerline of cwt, wildcats +15.0/+21.0
Centerline of needle girders + 5.0
Bottom of channel outside limits
of riprap -12.0
C. Structure dimensjions. Feet
Channel design width 84.0 Q
Gate width (seal to seal) 84.5 '
Gate recesses 5.5
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3.
in design

4.

d. Hurricane design wave.

Fetch length \ F 2 miles
Fetch width W 1 mile
Ratio (from p27-TR4) Fe/F 0.81
Effective fetch Fe 8,554 feet
Windspeed U 77 m.p.h.
Stillwater level elev. swl +12.1 feet
Avg. depth of fetch d 15.7 feet
Depth at bottom seal of gate di 26.85 feet
Min. depth (marsh +1.5 m.s.l.) d;in 10.6 feet
Significant wave height Hg 5.2 feet
Wave period T 5.8 sec.
Deepwater wave length Lo 172 feet
Relative depth d/Lo .091
Shoaling coef. Hs/H'o .9445
Deepwater wave height H'o 5.5 feet
Wave steepness H'o/T? .1l63
Design wave height H.01 8.8 feet
Height of breaking wave= .8d Hy 8.5 feet
Lim

Design depth at structure dy 24.1 feet

Unit weights. The following values of unit weights are used

calculations:

Item Ib. per cu. ft.

Submerged Saturated

Water - 62.5

Concrete 87.5 150.0

Steel 427.5 ’ 490.0

Riprap 63.0 125.5

Shell 30.0 92.5

Earth 57.5 120.0

Design loads.

The assumed design loads used in the design

of the structure, gate, and abutment walls are tabulated below:

a. Lateral pressures (p.s.f./ft.) Submerged Saturated
Earth 25,875 - "54.0
Shell 13.5 41.625
Riprap 28.35 56.475

b. Uniform live loads. Lbs. per sqg.ft.
Walkways & stairs 100
Control building floor _ 200
Control building roof 20
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Wind loads on exposed vertical surfaces and projected
area of sloped surfaces. (Allowable stressed increased

30 p.s.f.

Wave loadé-—see figures IV-1 through IV-6 (Allowable
stresses increased one-third)

5. Working stresses.

a.

General.

- The allowable working stresses for structural
steel and concrete are in accordance with those recommended in

"Working Stresses for Structural Design,"” EM 1110-1-2101 of 1 November
1963. For convenient reference, allowable stresses are tabulated

as follows:

b. Allowable working stresses structural steel, ASTM A-36.
Group 1 Group 2
loading loading

Application psi psi

(1) Tension
Structural steel net section
except at pin holes 18,000 24,000
Net section at pin holes in
eyebars, pin connected
plates or built-up members 13,500 18,000
(2) Shear
On the gross section of beam
and plate girder webs 12,000 16,000
(3) Compression
On gross section of axially
loaded compression member for
1- (KL/r)?
2¢c 2
c 2
Ky = where; Cc = 2n” B 126.1
F.S. Fy
K = Effective length factor
F.S. = _§_+ 3 (KL/r) _ (KL/x)3
8

Cc 8Cc3
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For axially loaded column with L/r greater than C.

124,000,000

165,000,000

&

v

On secondary member when L/r > 120, modify

the above values by multiplying
by the following factor: 1
1.6-1L/200r

On gross area of plate

1

1.7-L/200r *

girder stiffeners 18,000 24,000

On web rolled shapes at

toe of fillet 22,500 30,000

Group 1 Group 2
loading loading

Application psi psi
(4) 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 20,000 26,500

Tension and compression on

extreme fibers of unsymmetri-

cal members (with compression

flange supported) 18,000 24,000

Tension and compression on

extreme fibers of box type

menmbers not meeting required

dimension proportions 18,000 24,000

*This modification factor is applied to secondary members for

L/r> 150.

Iv-4
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Group 1 Group 2
loading loading
Application psi psi
Tension on extreme fibers
of other rolled shapes, -
built-up members and plate
girders 18,000 24,000

Compression on extreme

fibers of rolled shapes, plate

girders, and built-up members

having axis of symmetry in

the plane of the web

(Formula 4) 0.50K2FY 0.67 KyFy

1 - (1/r)?
2
2C Cb

Ky

5
I

2
is the smaller and M, the larger bending moment

at the ends of the unbraced length.

1.75-1.05 M)o 0.3 /My 2, but not more than 2.3

(Formula 5) 10,000,000 12,000,000
Ld Ld
Af Afg

Use larger value computed

by Formulas 4 or 5 but not
more than basic stress.
Where L/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 channels. Value computed

by Formula 5, but not more

than 18,000 24,000

Tension and compression on

extreme fibers of large

pins (max. for Group 2

loading, 0.90 FY) 27,000 32,500
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Application

Group 1 Group 2
loading loading
psi psi
Tension and compression
on extreme fibers of
rectangular bearing
plates (max. for Group 2
loading, 0.90 FY) 22,500 30,500
Bearing
Milled surfaces and pins
in reamed, drilled, or
bored holes (max. for
Group 2 loading, 0.90 FY) 27,000 32,500
Finished stiffeners (max. ;
for Group 2 loading 0.80 Fy)24,000 29,000 ‘
Expansion rollers and
rockers (lbs./lin. inch) 0.83 K3d 1.11 Kad

Fy - 13,000 660

K
3 20,000

d = Diameter of roller or rocker in inches.

Bolts (tension)

A307 bolts 11,500 15,500
A325 bolts 33,500 44,500

A bolts (grade BC) 47500 55,568 |

ah g T e

) @’JW i

(7) 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 excluded from shear

planes 18,000 24,000
A bolts (Grade BC)

en threading is not

excluded from shear 18,60 R5,0e0
planes 367560 227806
A bolts (Grade BC)
¥¥Ben threading is

excluded from shear Réyis 22 35520
planes 205600 4252;60
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Group 1 Group 2
loading loading
Application psi psi

(8) Bolts (shear) (friction type connections)

A325 bolts 12,500 - 16,500
A354 bolts (Grade BCQC) 7560 22=, 000
990 186 a0 £

(9) Bolts (bearing) (bearing type connections)

Bearing on projected
area (max. for Group T
2 loading 1.35 Fy) 1.13 Fy 1.35 Fy

(10) welds

Fillet, plug, slot, and

partial penetration

groove welds using A233 -~

Class E-60 electrodes «

.or submerged arc L

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.

(11) Combined stresses

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

l. When fa/Fa £ 0.15,

favl a0
Fa Fb



Par 5b(1l) (a)2

2. When £ /F > 0.15, F, = Euler stresses
divided by
factor of safety

a C fb
Fa F 149,000,000
K1,
b

and, in addition, at points braced in the plane of bending,

£ £

_§.+ > L1
F

KsFy Fp
Where K4 = 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.

(b) 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:

For A307 bolts F, = 15,000-1.6 £ < 10,500
For A325 bolts in bearing type joints Fe = 37,500~1.6 fvi 30,000

For A bolts (Grade BC) in bearing

typ %j oints Fy

45,000-1.6 fv; 37,500

where £, the shear produced by the same force, shall not exceed
the value for shear given in sgections (7) and (8) of this paragraph.

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

For A325 bolts Fy< 11,000 (1'ftAb/Tb)
For A;?ﬂ'bolts Fy < 15,000 (1-f¢A,/Ty)
70

Ty, = the proof load of the bolt.
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c. 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 f'c

Extreme fiber stress in tension (plain
concrete for footings and walls but not
for other portions of gravity section) l.2’f'c

Extreme fiber stress in tension (for
other portions of gravity sections) O.6/f'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 loading.
For Group 2 loading the above stresses may be increased by 33 1/3%.

Minimﬁm tensile reinforcement. The minimum area of tensile
reinforcement steel should be .0025 bt, with a maximum of #9 bars at

12 inches.

Minimum temperature reinforcement. The minimum area of
temperature reinforcement steel should be .0020 bt, half in each face,
with a maximum of #6 bars at 12 inches.

d. Application of working stresses.

(1) Group 1 loading: Allowable working stresses
as listed for structural steel and for reinforced concrete will be

applied to the following loads:

Dead load
Live load
Buoyancy
Farth pressure
Water pressure
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(2) Group 2 loading: Allowable 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

e. Prestressed concrete piles. Prestressed concrete
piles shall conform to the requirements of the Joint Committee
of the American Association of State Highway Officials and the
Prestressed Concrete Institute for Standard 12"x12" solid concrete
piles with a minimum ultimate design strength of 5,000 p.s.i. at
28 days.

f. Timber piles. Timber piles are Type I, Class B,
Southern Pine or Douglas Fir, clean-peeled piles in accordance
with the requirements of Federal Specification MM-P-371b, dated
25 April 1967.

6. Foundation.

a. General. The results of subsurface explorations,
soils tests, and foundation studies are presented in Section III.
The gate and outer sill structures will be founded on untreated
timber piling and the abutment walls will be founded on prestressed
concrete piling. Allowable pile loads and moduli of horizontal
subgrade reaction are indicated on plates III-21 and ITII-22. Unbalanced
lateral forces are resisted by batter piles.

b. Pile foundation and stability analysis. The pile
foundations were designed in accordance with EM 1110-2-2906, July
1969, "Design of Pile Structures and Foundations." Computed pile
loads were determined from the rational method of pile foundation
analysis (method developed by A. Hrennikoff).t A GE-400 automatic
data processing system with teletype time sharing and programs
K29WL3 and K29022 were utilized for computing pile loads and comparing
computed loads with allowable axial and transverse loads to determine
the critical pile loads for all load cases on the structure and
on each T-wall monolith. All piles were assumed to have a pinned
end at the base of the structure and to be friction type piles.

For plan and sections of pile foundations, see plates IV-8 and
Iv~-2.

+Paper No. 2401 of ASCE Transactions, "Rnalysis of Pile Foundations
with Batter Piles," by A. Hrennikoff.
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Timber piles.
reasons:

Par 6¢
Untreated, class "B" timber piles
are used under the gate structure and outer sill for the following
(1)
ground water level.

(2)
not damage piles.

(3)

Pile heads are relatively deep and always below

Soil investigation indicates that driving should

Loads are relatively small.
(4)

in the relatively deep excavation.

d.

reasons:

Timber piles are available and easily handled
Concrete piles.

llength of timber pile.

Precast, prestressed concrete piles
are used under the inverted T-type abutment walls for the following

(1) Computed pile loads are too large for an economical
e.

- (2) Prestressed concrete piles are available in
the New Orleans, La., area and are economically feasible.
on plate IV-1.

the gate structures and adjacent T-type abutment walls as indicated
is used for the I-type walls.
7.

Cutoff wall. To prevent the flow of water under
the structures an MA-22 steel sheet pile cutoff is located under
Wave loads.

A Z-32 steel sheet pile cutoff to elevation -25.0

Net wave pressures have been computed from
the hurricane design wave data in accordance with recommendations

of "Shore Protection, Planning and Design," Technical Report No.

4, Third Edition, 1966, by the Coastal Engineering Research Center,
Corps of Engineers. The hurricane design wave was assumed to approach
the structure at a 90° angle. Design net wave pressure computations
for the structure, gate, and abutment walls are shown on figures

IV-1 through IV-6.
8. Gate bay.
a. General.

concrete U-frame with a recess in the base to allow for a steel
gate with horizontal hinges at the bottom.

and top of sill is at elevation -14.0.

The gate structure is a monolithic reinforced
-84 feet wide and the structure walls are 10 feet thick.
structure width is 106 feet, top of walls are at elevation 15.0,

The clear channel is
above one wall for operation of the gate, and needle dams are

The total
A control house is provided
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provided for unwatering the gate while the gate is in the closed
position. (See plates IV-2 and IV-3 for plans, sections, and details
of the gate structure.) The outer sill is a reinforced concrete,
modified inverted T-wall which acts as a retaining wall for the

gate recess, supports and protects the gate while the gate is open,
and supports one end of each of the side retaining walls. The

top of the outer sill is at elevation -14 and is 99 feet wide.

(See plates IV-2 and IV-3 for plan and sections of the outer sill

and the side retaining walls.)

b. Design loading conditions.

Case I - Operating conditions. Maximum direct
head (hurricane). Gate closed; flood side water at elevation +12.1,
protected side water at elevation +2.0; uplift with sheet pile
cutoff considered impervious—-—-no wave force.

Case II - Same as Case I, except uplift with sheet
pile cutoff considered pervious.

jCase III - Maximum direct head with wave forces
(hurricane). Gate closed; flood side water at elevation +12.1,
protected side water at elevation +2.0; uplift with sheet pile
cutoff considered impervious.

jCase IV - Same as Case IIT except uplift with sheet
pile cutoff considered pervious.

Case V - Maximum reverse head. Gate closed; flood ' - T
side water at elevation -2.0, protected side water at elevation
+6.3; uplift with sheet pile cutoff considered impervious.

. Case VI - Same as Case V except uplift with sheet
pile cutoff considered pervious. ’ '

Non-operating conditions
Case VII - Gate dewatered. Gate removed; needle
beams and girders in place; flood side water at elevation +5.0;

protected side water at elevation +5.0; full uplift.

Case VIII ~ Construction condition. Gate closed;
no uplift.

*Cases III and IV are considered Group 2 loadings. All other
cases considered Group 1l loadings.

Iy-12
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C. Base slab.

(1) The base slab has been treated as a monolithic
unit and has been designed to resist bending moments in both the
longitudinal and transverse directions for the various loading
conditions described in paragraph 8b. (See plates IV-9 through IV-13).

(2) The longitudinal and transverse bending moment
diagrams were developed with the assumption that the total amount
of all forces producing bending were uniformly distributed over
the width of the base in each direction of bending.

(3) The total bending moment in the longitudinal
direction has been distributed equally across the width of the
base. However, because it was assumed that large moments will
be concentrated at the walls the reinforcing steel required per
foot of width (as determined from the longitudinal moment diagrams)
will be doubled in a 20-foot strip under and adjacent to the walls.

(4) Because the base slab has a depﬁh of 10 feet
(15.5 feet wide) on the protected side and a depth of 6.5 feet
(20.5 feet wide) on the flood side, it was assumed that the total
transverse moment would not be equally distributed on a per foot
of width basis. Since the deflections of both sides of the slab
are equal, it was assumed that the total transverse moment would
be distributed according to the relative stiffnesses (bd3) of each
- side. Therefore, each side of the slab was designed for the transverse
momeht proportional to its stiffness. The transverse moments for
each side of the slab were also checked by computing the moments
for the flood side and the protected side independently. The moments
obtained by this method were compatible with the moments obtained
by using the relative stiffnesses of each side of the slab.

(5) Cases III and IV were found to be critical
for design in the longitudinal direction and Case VIII was critical
in the transverse direction.

(6) The base under Case VII has a factor of safety
of 1.18 against uplift if the tension capabilities of the piles
are disregarded and 1.84 considering all piles to be active in
tension.

d. Gate bay walls.

(1) The gate bay walls were designed to resist

" the moments and shears caused by water and wave combined with the
reaction from the gate. Each wall was treated as a monolithic
unit; the moment of inertia for the transformed concrete section
was calculated and used in the design of the concrete. See plate
Iv~14.
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(2) A steel grillage has been designed to distribute
the large gate reaction into the gate bay wall. This was required
because of the reduction in concrete section at the gate reaction
due to the shock absorber and chain slot recesses. See figures
IV-38 through IV-50.

9. Gate.

‘a. General. The gate is fabricated structural steel,
mounted on horizontal hinges at the bottom and operated by lifting
chains connected to each end of a horizontal girder at the top. ‘
This horizontal girder spans the full width of the gate and supports
vertical beams at the top. Each vertical beam is supported by
a hinge at the bottom and horizontal ribs span between the vertical
beams to support the skinplate. (See plate IV-5 for elevation,
sections, and details of the gate, and figures IV-7 through IV-

37 for design analysis of the gate.)

b. Design loading conditions. (See loading conditions
shown in par 8b.)

Case I Maximum direct head with no wave forces
§Case III Maximum direct head with wave forces
Case V Maximum reverse head

10. Counterweights.

a. Each of the two counterweights weighs approximately
40,000 pounds and consists of lead billets contained in a structural
steel cage which is suspended from the counterweight chain in a
vertical recess in each concrete wall of the structure as shown
on plate IV-3. '

b. Each counterweight chain is supported by two idler
wildcats, one located directly over the counterweight recess in
each concrete wall and the other cantilevered over the flood side
end of each wall. The idler wildcat that is located over the counterweight
recess serves only to change the chain direction to permit vertical
movement of the counterweight and is supported by steel beams over
concrete supports. The idler wildcat that is cantilevered over
the flood side end of each wall is positioned to cause the counterweight
to perform the following functions:

(1) Exert a lifting force on the gate when the
gate is in the open position in order to assist the hoist machinery to
overcome the initial forces required to close the gate, 'i.e., silt
on top of gate, hinge friction, inertia of gate, etc. (Weight
of each counterweight will be transferred to support framing by
two hangers with turnbuckles while gate is stored in the open
position.)

IV-14
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~ (2) Exert a retarding force on the gate after it
reaches an angle of 50° with the horizontal to prevent the gate -
from slamming shut while closing. ’

(3) Exert a horizontal force on the closed gate'
to assist in opening the gate while it still has a differential
head acting to hold the gate in the closed position.

11. Needle dams. The needle dams consist of reinforced concrete
needles supported by a single span steel needle girder with inter-
mediate vertical supports to reduce moments and deflections due
to weight of girder. Concrete needles are superior to wooden needles
because they are permanent and flotation does not interfere with
placement. The needle girder with intermediate supports and typical
needle for the flood side needle dam are shown on plate IV-17 and
design shown on plate IV-18. Both the span and height of the
needle dam on the protected side are less than those shown for
the flood side, but the design analysis will be similar.

12. Control house. The control house will be two-story,
with operating floor at elevation 24.0 to enable the operator to
view the operation of the gate over the sight obstruction of the
gate machinery. The second floor will also house the air compressor
and electric panels. The first floor will be used to house the
engine generator and for storage.

13. Abufhent walls.

a. General. An inverted T~type reinforced concrete
floodwall abuts the structure wall and extends for 150 feet on
each side of the structure to meet a minimum backfill final grade
of elevation +8.0. An I-type reinforced concrete floodwall extends
from this point into the final levee crown on each side of the
structure. The tops of the concrete walls are at elevation +15.0.
A reinforced concrete walkway is provided on top of the walls
for access to the structure and the control house. For plan and
profile of the abutment walls, see plate IV-1.

b. Inverted T-wall. The inverted T-wall is divided
into two 25-foot and two 50-foot monoliths on each side of the
structure. The bottom of the base varies from elevation -16.25
to elevation -3.75, based on final grades. This wall is supported
by prestressed concrete piles. See plate IV-2 for typical sections,
plate IV-8 for pile foundation plan, and figures IV-51 through
IV-64 for design analysis of the deepest monolith, Tl. (See plate

‘IV-15 for design of stem.) Design analyses of the other T-wall

monoliths are similar.
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c. I-wall. The I-wall consists of Z-32 steel sheet
piling driven to elevation -25.0 and a 2-foot thick reinforced ‘
concrete section on top which extends a minimum distance of 2 feet
below final grade. The I-wall is divided into three equal monoliths
35 feet long at the levee tie-in on each side of the structure.

See plate IV-16 for section and design analysis of the typical

I-wall monolith. Due to anticipated settlement of the I-wall at

the levee tie-ins, concrete capping of the sheet pile I-wall will

not be accomplished during the construction of the structure. However,
the steel sheet piling for the I-wall will be installed for interim
protection. Steel sheet piling will be driven to the final design
penetration with the top of the sheet piling extended to elevation
15.0. Later, after settlement of the levee has taken place, the

sheet piling will be capped.

14. Timber guide walls and fenders. A 300-foot long timber
guide wall and a 100-foot long timber fender are located on each
side of the gate structure. The guide wall is on the west side
of the channel and the fender is on the east side as indicated
on plate IV-6. The tops of the guide wall and fender are at elevation
+9.5. Braced piles, consisting of one vertical pile and one batter
pile, are located 6 feet on centers with horizontal timber walls
and fender timbers as shown on plate IV-6. Piling and timbers
are creosoted with 25-pound treatment for protection against marine
borers. Removable floating creosoted timber camels will be placed
in the gate recesses for protection from marine traffic hitting
the wall projections. Construction of the timber fenders is the
same as the construction of the guide walls except that the maximum
pile spacing is 8 feet.

15. Breakwater. A breakwater with top elevation of +2.0
will be provided to the southwest of the structure, as shown on
plate I-3. The breakwater will cause the larger hurricane waves
in the wave spectrum approaching the structure from Adams Bay to
break on the breakwater during the closing operation, thus limiting
the incident wave heights to those equal in height to the smaller
waves which approach directly along the channel alignment. The
breakwater will provide a quieted area and a substantial reduction
in wave loads on the gate machinery due to slammings during closing
operations. It is considered that in no case would it be necessary
to delay closing the floodgate after the ingress of hurricane tides
has produced an elevation of 5.0 on the landside of the structure.
The width of the breakwater is one-half the incident deep water
wave length and is of sufficient height to limit waves to a height
of 78 percent of the depth, 3 feet over the breakwater.
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16. Access road. The alignment of the access road has been
changed from that shown in "Design Memorandum No. 1, New Orleans
to Venice, Reach Bl" to make use of the proposed four-lane highway
(La. 23) which will parallel the levee on the east side of the
structure. The access road will be constructed of shell and follow
the general alignment plan shown on plate I-3. Work on the road
cannot be started until the levee is completed between station
118+00 and the structure. This is necessary since the road is
to be constructed on the landside berm of the levee.
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STRUCTLURAL DESIGN  CALZULATIONS

/’ | By:cwr 7-3/-67
NEW ORLEANS TO VENICELAcko sy h%

DESIGN MEMORANDUM NO. 2 5 DETAIL DESIGN

REACH Bl — TROPICAL BEND TO FORT JACKSON

EMPIRE FLOODGATE

WAVE LOADING ~ GATE § STRUCTURE W= 62.5 p.c.f
Desien Max. wave N7, (19%), Hy= 1.7 x5 2= 8.84"
AVE. DEPTH OF FETCH , d = /5.2’
DEEPWATER WAVE LENGETH, L, = 172"

=12.1°

STILLWATER SURGE £L., S Wi
CHANNEL EL. =-/2

No _
d,. LB = g.22' (Foem. 1-36)
9, =.08837 32 Ker
° - do< 3 b’oT)z = 4920’ (FokM I-37>
£* (7,837 ’
REF : SHORE PROTECTION, PLANNING AND DESIGN — TECH, REPORT NO.4
— J Pl

U.S. ARMY COASTAL ENGINEERING PESEAcCH CENTER ( 3RPED. [96¢6)

AT STRUCTURE, d= 12,1412 = 24.1 > dj . Us& UNBROKEN WAVE

FROM REF., TABLE D=/ :
Foe %, , %=.1307 L=4 = 1843

b= TH coth (229) = .97’

e Mg - gon2% @ -z
Tor 0F wave £i. = [12.0%h,+ H= 22.9/'
TOPF OF WALL § GATE EL. = /5.0
WAveE HT. OVER GATE f‘wxau. = 7.9,

NET WAVE PRESS. @ Tor OF SATE, EL +15,0

”
Pr = sogts (24.1xc2.5¢ p,) = 433. 587’

NET WAVE PRESS. @ EL. 12.1 = %% (1s06.25¢p,)« 592.53% .
NET WAVE PRESS. @ £L, —/4.0= 3el  (i1s06254F)- 26./x62.5-391. 847
NET WAVE PRESS. @ EL. -20.5= 234! (150625 F )~ 32,6 xé2.5: 341.86%

34.7/
NET WAVE FRESS. @ EL. -240 = 2§Z- ("""'2“3)'3"”“2"‘3/*‘?’”

NET WAVE FRESS., @EL. +2.0 = ZT:% 6{06.2:*?,)' j0.ix 625 = 514,87,

NET WAVE PRESS. @ EL. ~ 14,5 = _33%;1,'- (/506,2r+l°,)—26.6 x¢2.5« 387, 99%,

NET WAVE PRESS @ EL. -/6.5= 3Lt (1s06.254r,)-28.6x62.5= 372 /%

349/ Flem—/



SH. 2 OF o

B8y: CWR -1-e 9
EMPIRE FLOODGATE cro. Y @7&-

WAVE LoADING - GATE ¢ STRUCTURE ( CONT.)

EL 22,91" WAVE CREST'

\Q./PT=433'5"% EL.+is.0 ToP OF GATE

\,/,_5‘72. 5 ?Vf/ S.WEL, +i12.1

631.25 EL +2,0

EL.2/2.0. Pxg07.22%
EL.=14.0 //37/ 847,
7 76G2,% %, Tl-‘l?r? /K337q7n/
T787.5 %, \ \et- 16,5 372.61%
L 2037.50% EL-20.5 /34,,56../
Ag.;uc.zs % - / 3/4.9y7
\WAVE + HYDROSTATIC . NET WKWAVE
PRESSURE PRESSURE

Fira. -2



SH. 3 oF 6
BY : cwR 4/8/70
CkD BY:

EMPIRE _FLOODGATE

WAVE L OADING ~ ABUTMENT WALL  w=c2.5 pef
Hs>5.2" H)=55" T/=5,8Sec. [,=172' DESIGN H:=8,84"

57338 ... —\ CR

I

I \s R ToP OF WALL EL.+I50

w Gun swL ELYiIZl
d
— 490 ,k_’,,.('_'.‘f‘ffﬁ_), Voo
-12. 8§ ToP oF BASE
- 14.25% BoTT, oF BASE — ng
WAVE + HYDROSTATIC NET WAVE
PRESSURE PRESSURE

FROM REF: (FormuLm [-36) =
% T AL, = 722
- (ForRMuLA 1-37)
= 3/ Hle \2 _ !
a/b hat /1837) - ?420
LARGEST d = 9.22
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By: CWR 4/8/70
aK'D, BY:

EMPIRE_FLOODGATE

WAVE LOADING - ABUTMENT WeaLLs (conT)

Mono.  T-/ FIN. GRADE EL -9,0
d=12.1+9 =21 > d,  USE UNBRIKEN WAVE

21/ :
4/1- 55 =.1226744 From REF.) TABLE D-,
: %: 1604 L=/3l5

2 ?
by TH coth (2d) = 2,440

_wH - Py
P = cosh(@ =355.97""
WAVE CREST EL, = CR = sWL+h, +H = 23,38’

AT EL ti5.0, Pr=(wd+p)S8tsg = 433.40 %

AT EL + 12,1, Pey, ~(Wd+R) SE12:L < 583,39 #/a-
AT EL -12.5, Prg=(wd+F)EEEES - w(swirizs)= 318,17 %'
AT EL 16,25, Pag=(Wd+P)SREICES — \/(swi+16,25)= 277, 74 %o’

Mowo. T-2 FIN. GRADE EL -5.25
d=12,1 +5.25 = I.35 > d,  USE_UNBROKEN WAVE
K - =009 FROM REF, TABLE' D-/,
d; =, 1418 L=1224

hy = -EL—’i: coth (%_ﬁ> =2.8/8'

P il - 32l
WAVE CREST EL. = CR=SWLvhe +H=2376"
AT EL. +i5:0, Py=(wdtp)28M < 444.55 %
AT EL ¥i2d,  Pop(WdtR) £ = 591.75 Yo
AT EL, - 725 Prg=(Wid +F)SRELEE - w(swit7.26)= 364,57 %A’

AT EL.-10.5, Py =(idtp)SEHE - w(swet10,5) = 326.42%5°
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BY: cwR  4/8f70

CKD, BY:ii éé
EMPIRE FLOODGATE

WAVE LoApiNGg - ABUTMENT WALLS (CONT:)
MONO. T-3 & T-4 FIN, GPADE FL, +/.0

d=12,/-1=441" >4, USE _UNBROKEN WAVE
L1 f
%, < Jpsl= 06453 FROM PEF, TABLE D-I,

g =.1087 L=102.1"

ho= T coth () =202”

P =C£ﬁ;,(5£i) z 444.63%

S WAVE CREST EL.=CR=SWL + hy+H= 24.99 "

AT EL. +15.0, Pr=(Wd+p)SELe = 474,09 %
AT EL. #120ly Py (W +B)SRZZL = 6 1/.69 %
. AT BL. - 1.0, Fg=(wWdep) Bt -w(swit) = 414.53 Y’

AT EL, =375 Rg=(Wolt p,) BT oy (swir378)= 3 .15 Y

MONO. _I-5, I-6 ¢ I-7 MIN. FIN. GRADE EL +8,0

d=12./1-8.0= 4.1 < d USE BREAKING WAVE
From REF.,, FORMULAS 4-8 # 4-10:
101 W Hy,

— MAX, DYNAMIC PRESS, = P, = —-—E————x—g—(m-d)
: D

MAX, NET HYDROSTATIC WAVE PRESS. =R =WHp/2

FROM KEF-, PAR. 4125 Hy |S DETERMINED BY WATER DEFTH
AT A DISTANCE 7X H, SEAWARD OF STrRucTURE, IF DESIGN
DEPTH < 1.3Hy , THEN Hy=. 78 X DESIGN DEPTH (FORMULA |-35).
IF DESIGN DEPTH >1.3H,q , THEN Hy= LBL(d, )" (Formuran i-37).

H,=1.2THs = .27x5.2=6.60"  (FORMULA I-22)
ELYISO ~4r ..... SN R AU
SwWL gy EL.+12.1
| [
ELV8.0 d,
. ,|Z ’ EL¥6.,0 -..E.."+5:O
ELtz.0y i s P EL +/.0%
T I 7x He “
I e

I .
L /MPERY._ STRATUM EL=T1.0
I

Ii

Fle. I¥ -&
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CKD. 8Y: P 1
EMPIRE _FLOODGATE

WAVE LOADING - ABUTMENT WALLs (conT)
MONO. I-5 1-¢ ¢ 1-7 (CONT) 1.3H,=859"

AT A DISTANCE OF 362 FROM FACE OF WALL,
d,=(2.1-6)+@62-9)61 =6.63"' < 1.3H, (USE |-35)

Hy=.78d, =5.11"  7xHy=36.2"-As AsSYMED
FROM REF,, TABLE D-i:

FOR ¥, =%k -.02384 4 =.06317  L=64.9’
AT A PISTANCE ©+.902]' FROM FACE OF WALL ,
acTuAL pePTH, D=(12.)-5) +(@4 9% - 60)f4=8.33"

FOR A MIN. AVE. SLOPE OF | ON 10 IN ACCORPANCE W/

PAR. 4.231 OF REF; MIN. DEPTH, D =d+Ll/p=10.57 >8.33
S USE D=10.59'

FROM REF., TABLE D-I:

For ¥ =3l=.06157 Y, =.1059 L,=/00.0"

NET STATIC WAVE PRESS., Fr=G2.5x5.17% = (6l.56 Y’ /
MAX. DYNAMIC WAVE PRESS., P, = LOLLe2xsilidl (1) sq44./)

100.0 X 10.59
/
P =1855.57 %’

ELYISO  EL+/4.679
ELAI467" )
EL+12.1 ~ 185557 %a
%
DYNAMIC WAYE PRESS.
9
N
9
S
~
| | _EL-70

STATIC WAVE PRESS.
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SECTION V - MECHANICAL EQUIPMENT .

1. General. The gate will be operated by two identical
sets of machinery located on the tops of the walls. Each set
of machinery will be comprised of a motor-powered chain hoist
and a free-wheeling counterweight system. Each chain hoist will
consist of an electric motor with rear mounted electric brake,
a mechanical load brake, and a speed reducer. A wildcat sheave
will be keyed to the extended output shaft of the speed reducer
and will engage die lock chain attached to the gate. Each counter-
weight system will consist of a 40,000 1lb. weight attached to the
gate by die lock chain passing over free-wheeling wildcat sheaves.
Other items of mechanical equipment are gate locking devices, gate
shock absorbers, compressed air system which relieves the suction
under the gate, and ratchet jacks used to dog-off the counterweight
and relieve the tension on the chain when the gate is in the open
position. The general arrangement of the machinery is shown on
plate v-1,

2. Description.

a. Electric motors. The motors will be a 3-phase,
440 volt, 60 Hz, induction type.

b. ‘Electric brake. The electric brake will be the
motor mounted, magnetic disc type.

c. Torque limiting couplings. The couplings between
the motors and the mechancial load brakes will be the torque limiting
type and will be calibrated to slip at 105 percent of full load
torque to provide synchronization of machinery.

d. Mechanical load brakes. The load brakes will hold
the gate in any position when the motor is off and will also provide
a primary gear reduction.

e. Speed reducers. The speed reducers will be helical
type, parallel shaft, quadruple reduction units.

f. Hoist wildcats. The hoist wildcats will be the
five whelp type for 2 1/8" die lock chain. (See plate V-3.)

g. Outboard bearings. The outboard bearings for the
speed reducers will be bronze bushed pillow blocks for 10"@ shafts.

h. Hoist chains. The hoist chains will be 2 1/8" @

die lock, stud link type. (See plate V-3.)

i. Counterweights. Each 40,000 1lb. counterweight will
consist of lead weights encased in a steel cage.

V-1
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j. Counterweight wildcats. The counterweight wildcats
will be the five whelp type for 1 1/4" @ die lock chain. (See
plate V-4.)

k. Bearings for counterweight wildcats. The bearings
will be bronze bushed pillow blocks for a 7" @ shaft.

1. Counterweight chains. The counterweight chains
will be 1 1/4" @ die lock, stud link type. (See plate V-4.)

m. Locking devices. The gate locking devices will
be the package-type electric motor operated cylinders.

_~.n.." Shock absorbers. The shock absorbers will be the
hydraulic type with spring return.

O. Air compressor. The air compressor will be the
two stage type, mounted on a common base without a receiver. It
will be located in the control house.

P- Ratchet jacks. Two ratchet jacks will be provided
for each counterweight. One end of the jacks will attach to the
beams of the wildcat support and the other end will attach to the
counterweight.

3. Compﬁtations. The basic assumptions, design criteria,
allowable stresses, and computations for the machinery are contained
in figure V-1 through figure V-25.




MECHANICAL
DESIGN DATA

| General- The /’ﬁofsﬁﬁg operation and
the functions of the counterweight
system are Hlustrated by the Kine-
matic. e/wgrarr’z shown on Plate T-2.
The counterweights aid the hoist
machinery jn closing the gate Frem
0~ 48] The counterweights oppose. the
ho /st mac/w'ner)/ in g:fbs;'nj the gate
from 48°-90: During this portion of
the c/os/nj cycle , the counterwe/ghts
prevent wave action frem slemming
the gate and causing lirge stress
variations in +the hoist chain. The
counterwe(ghts also provide z wos-
itive force on the jate Afor opening
against small differential heads.

2. Hoist Load. The following assumptions
were made in determining the maximum

hoist load :
38 A 4 . layer of silt will cover the

Fig. Y-



gate . This will be czused by the
4 £t difference in elevstion betwezn
the stracture sill and the ckam)r:/-
b. This Jayer of silt will remain intact
. From 0%-30: -
C. The layer of Y will Fzil and .S'//q/&
'_,-T the ‘987‘6 at ;7‘/58 S0° position -
d. The com,brésse"‘c:’: air yill eliminate
g/l suction. p
e No buoyamc}/ will be preSenf from
- the air pockef |
£ No wind ,m\e.s&:«(re f/u’/ be exerted
on the gare.
g. No wave pressure will b2 exerted
on the gata.
h. No differential head will exist.

Hoisting loads were calcuraited
for gzﬁz closure 3/75/65 a7L 10° intervsls
and curves are presen%aaf on F/j V-43
for various silting conditions. A sample
computation Ffor vhe raximam lozd,
which is used zs g basis for machinery
designy /s presented as Follovsis:

Frg. U-2
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-Wg* waagH of 9a+e,, submergud 165 ¥

Ws = weight of silt, submerged=volume x density
= (30. s’)(84~ 5')(4.00' (370 ‘b/FP) 38\K

| Pc = pull on both cwt. chains = 80

- _PH‘? pu\l 5n both hoist chains

De’rarmma Pu b\/ summmglmz;men-l-s about

the hmges : L
Z MH O= (ode wit. )/!ever arm) +(Szl+ w’r)(lever arm)

“(wa Pu“\([c\mr al’"‘ﬂ) (hmsi‘ ?‘J.]H“e. ey arm)

EMH O (165*)(a.0'Ycos 1. 5)+C33!"‘)/5 ¢'Ycos 1.9°)
(80 *)(z8.8")(sin 83.0 ) (P)(283)sin 45.8° )

. 6570 $i-Kip _ a %
P = é;o.é»-‘l:f;l- t= 3247

g Py= \GZK (for one chain)

The lever arms For the hoist and cwt

chain were determined from the Kinernatic

digzgram on Plaan-Z. The. friction
- | Fia. Y -3
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“moment from the hinges was neglected
and is shown to be he.g\i'g'\b!e, as fol-
lows : S .

_Fr\c+f0h Mdmen‘\' = RKvr XM

where: R= rcsu(‘l'avﬁ' force. on hmgcs

= Pin r*ac(w.sr— , 292/ .
X -—COQ‘F‘F\CIGY\'\_ o7 ‘FY‘IC'hOY\: lo

Fy 2815 + IGSK-—(BO)(sm 23.0°)~ (324"\(sin 46.8°)

| Fy— 231
Fe= (30 “)(cos 83.0°) + (3?+K)(cos 46.3°)
Fy = 232 %

R= '\f(zsl)’-+(232)7- = 328%
Friction Moment= (328)(.292)61_) = 9.6 f-ip

Comparlson ot 'Hms roment with the
momeants obiained in the hoist calcula-
tions show that the hinge friction s
negligible. |

~ Fig V-43 shows a plot of hoist
load vs. gate closure - angle. The hois?
load is also shown for 2' of silt and

Fig. V-4
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Tor ‘no silt. The maximum hoist load

obw’ous/y occurs while hois%/’nj the
gate from the fully open position with
" of silt. |

8 Hoist Chain. Each ho’;is.f‘ chain will have

a maximum load of . 162 kips. This max-
imum load will be of infreguent occur- "
rence, since the norma/ silt cond/rtion
should be much less +han 4 . Thus
3 factor of Safe‘fy of 3 is considered
adequate. for the maximum load. The
2 %" die locx chain has s éreaxing
s+ren<3+h of 548,000  For maximu.m
loading +the factor ot safefy is FS.=

éé"ffc%"g” = 3.4. With no silt this cham
has a factor of safefy of F.4.= 220,000
=7.0. The factor ot safety Tor the

13

1]
chsin connecTions T Th& ga'}e, ( shown
' o

£l £ L 1 ¢
saTe.\‘,—' TOY TNng  Cndin.

A wildcat sheave on the hoist
'mac’m'nery will engage the die lock

Flg.Y"5



on Plate V‘3.

chain on the gate. The wildcat will

‘be +he Five pocket type as shown

The Free end of the chain in the

recess will be anchored as shown

below.
q“ ',_.- ) 1= 5“ . 7_' » Z 2
l‘/8“¢’\ . ' ] r 4”
B - R AN
iR g

F= dead W8l3n+ of 23 oF chain 2= 1000%

_ Lozd 000 ,
' SB"’ krc_a = g‘ux\ﬂ = 500 PS‘

Bearms on Pm Hole : (Allow“’m’e,- 24000951)

Shezr on Cross Section: (Allowabsle = 11,000 psi)

++
Ss — Load _ 1000 % _ !'2.5‘ PS‘

Area ~ 47xZ"

Flexure, on Cantilever: (Alowable = \6003 st

< 1000 q
S‘P —M_ ( 2.;)(4_);_/6) = I/éqo PSI

Tension on Anchor Bolts: (Allowsble

=10,500 JOS')

(Assum'ing the anchorage piwvots sbour
the edge of the concrete, the

£ -6



maximum tepsion s calculated
to be 25OH, Use '/2."43 anchor
boH:S_) | '

Sr= *,;es:L 2505 - 2000 psi

L]

The chain will’ be connected +o +he.
anchorage by a I'¢ round pin shackle
‘and an ancnor connecting link.

v
r

4 Hoist Mac‘hfne,r;/. The general \’a,yow%"

of the. hoist machinery is shown on
Plate Y-1. The individusl components
were. selected as follows:
3. Operahnj Time. A +ime of one
hour  is consmered adequate to
- effect comp?e, e closure. From
“the Kinematic diggram it W3S
determined that approximate 7/ 40
1. of chain will be hoisted V\.&rm3
a compleie closure. A mechanical
load brake incorporating 3 single
~ratio of reduction of 10:1 and

a quad'ruple. r‘e.,,c((l/xc‘{'(oY\ ’ para”e,\

Ft‘3. V-7



shaft. s_peeJ reducer with a total

reducﬁon ratio of 1480:| driven

bY a” 150 rpm electric wmotor
. were selec-\-ecl These units were

selected .based on commercizlly
“auailable products with standard
-"'yja'{*x'os ‘necessary To provide the.
'3Pp-r~o;>v~ia+e bp’e%aﬁng time. .
-  Based on 3 pitth radius for the

S hoist ‘wildeat of 12.8", +he
o ope.\ra‘\'mg +ime. will be:

T,_ (leng’r‘n of cnawb(reduc‘ 1on T‘ZLHO‘)
(Z“)(PHCY\ radius) (input vrpm)

e Y1430 X 10)  _ .
T* (219??(‘338 in.) (1150 rp)w_x)“ 4T min

b Speecl Rcducev* A spee.cl Y‘éducer'

similar and equal to Philadelphia

o Gaavr Corp. hel lical wnit # 427 with

o . a quadruple n.ciu.\:hon mc 1480 4]
-  will meet our reaawemen*”s as

| |

| follows ¢

Output +orque, (1004)(;’)1‘{'04 (‘-saus)
| =(162,000%) (i3.8")

= 2,240,000 in-lb
F\ﬁ. Y-8



Input Hp=(neut torgue)input rem)

(63, 000)( efficiencies)

-

_ (B42:000 1.1, )(45° rpm)
(63 000) (.45 X .90)
- 49 HP

~Ihe, ra{-—ivxj of +he #4277 unit based
a onka service 'Fa,c{-or of 0.7 (uniform

\oacl with 2 hrs. /day oPerahon) s
as follows :

Ou+pu+ ‘l‘orque. = 2,880,000 in-1b
[nput HP = 5.6

" The 'ou+‘ooar~d: bear"mj' will reduce
the 'ove'rhu_h_g load on the speed

reducer to approximately 81,000
Special bearings can be. provided

~in the speed reducer to handle
~this over humg lvoz'{d.

“¢. Outboard B m# The outboard
| bearing will be mounted on a 45°
angle. because of the large angulsr
load. The bearing will be a bronge
bushed pillow blosk for 3 10"

shaf+ The pillow block will have

Fig.V"9



pillow bloek

160 sq.in. of projected beaning
surface a(vina.a unit load of:

§= LO%C‘ - 81,000

Areg o = 506 psi '
(max. allowsble for SAE6L0 bronze.
= 4000 psi )

- Since the pillow, bloa. will have

‘slotted bolt noxes, s{ops will

have Yo be welded to the base

Pla'}e. +o pr ve;’;’{' movement and

absorb the shear load. A maximum
shear load of 1,500 [b. occurs

a+t
~a 30% ggte angle.
_fillet we,kl-lo'/zl \Onj
I" sq. bar
.
Ss—lgf:a ('.‘705721009)055) 10,000 (allowao!e.)
leg= .155"

Use a Ya" fillet. weld. The shesr |
loads act (n both directions on the

so stops will be
welded on both ends.

Fig. V-10



Mechanical Load Brake. The pur-
pose. of the mechanical load
brake s to hold the gate in any
position when the motor is off
This brake is required in addi+ion
+o0 the electric brake To dssure
maximum safety anci accuracy
of control. A mechanical load brake
similar and equal To Shevarg
Niles Form 38 Class A will meet
our requirements. This braxe is
rated 15 HP st [750 RPM and
is available with a 10:] reduction
ratio.

e. Motor,. The wotor will be LrAAsTOr

type , 39, 440 volt, 60 Hz ., with
mo+or mounted magnetic dise brake.
The horsepower regquirement

is 3s follows:

H P :_(fnpu‘\‘ +orque)(|'npu+ Y'PM_) |
(63,009)(cfficiencies)

(22824090 ) (1150)
~ " (63,000) (95 x.9X45)
= 5.2 HP

Fig.V-H



A 1.5 HP rr*O'l'or" WHI De used.

‘F Coup'mgs The coupling bevween
the sPeed reducer and the
_mechah\Cc.l load brake will be
a flexible coupling. The coup-
ling between +he mechanical
Joad brake and ithe motor will

N be a ‘}‘orque. lf%nh“i'ng coupling

- set ‘o slip '51‘-""_._!05 % of full .

~load torque. o |

5. Counterweight Chain. The |4 @ die

~lock - chain has 3 breaking strength

~ of 198,000%, Each counterweight
- chain will have a wWorking loaq o
. 40, OOO*‘ The fac+or of safety for
the coun+erweljh+ chsin is F.S.= 132000
25.0. The factor of safety for the
chain connections exceeds the factor
- of safety for the chain. The gate
connection is shown on Plate V-5,
and the counterweight connection is

Fig. Y-12



“ gimilar.

The coun%erwdgh%"ghains will

pass over five- pocket wildcat sheaves

" (see Plate T-4). Each wildcat will be

‘ 'Kgyed. to a shaft which rotates In
All shafts and pillow

blocks . in the counterweight system

pillow blocks.

~will be the same size for uniformivy.
S The. wildcat at the edge of the
--M?Wé“ Is subjet:‘faa to the 3reaJre.s+
" load. The resul_fah*% force diagram |

is shown on Fig.'Y"\3a. All shafts and

P’d\_ow blocks were designad accorcf{ng
4o this loading. The shaf+d size was

 determined as follows:
- (max.'\oacl=79,500'#-)

8,850 ¥,
FIiTeied

-

8]1 ! 9“ 8"

I o
39,800% © 39,800%

Mynex = 39,800 [8+ £/23%] = 408,000 in-lb

S-f"‘ M_?ax - 4Q8é000

Fig. Y-13
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5 At 18 s wwmmee win s e R . PP
L . s

s e an e 4

' ,_The. allowable. 'Flexu.ral stress is 12000 -
y P<t for ASTM A506 stee| (3rade. 65)

erh allowahce for Keyways .
‘ lzooo>-4°8000 |
 Z% 34.0
-7
| ’T‘{ z 34.0
d z 7.0"

A 7"0 shaft W|+h spacers be.+woe.n +he
o wildeat  and pillow block will be used.

The .;p':l\ow-bl.c?cks will be the

angular joint, bronze bushed 'f"y;:e. for

a 1"¢ shaft, . They will have 98 sq in.

~of projected bearmg ssurqcace., gs\, ')3
S a unit la.:,d oi;

- Load _ 39,600'_; - .
S Ar%;.~ I 406 psi

(max, a“Ochlu for SAE 660
bronge = 4000 Ps:)

Since the pillow blocx will have slotted

bolt holes , a “stop" will be welded to

the base plate to prevent movement

and absorb the shesr load. The.

Fig. V14



| .mammum shear \oad zs 39,800 #,

B | [l sq. bar
33,600% N —Ffillet welc{- 10" long
. LoaA 29,800
‘?’5 Area -« (07)(0) %eg IOOOO (Euowable)
le.g- 56"

: '_Us.e-' a 58" ﬂ“ef weld.

6 ShOCK Absorber. The hyc{raul\o shocK
~ shsorber will be clevis mounted in the
"”_lc_’_ca.f_on shown on r’ia+e V-, Tt will
.engage"fha gaJre, as shown on Plate Y-5.
" Wave impact csleulations show
- +ha+ Jrhe, gate will move 3 small
~ amount under the following conditions:
3. The. ga-l'e. in a nearly closoa
_pesition ¢
b Water el +5 (70 mph V\Hnd)
“c. Hurricane path cnre,cﬂ\/ up The
waterway

Cf |O7 dc~2513n wave hr{'s 937@.

Fig. U-15



The.FrobabHi'}y of these conditions |
occuring is very slight. However, a =
shock ™ absorber will be provided to

o ?eSlSJv Possuble— slamming as 'FoHows

| TE-= |ses' wxz"wi +' T'e

where. T. E +o+af e.nergy, in-lb
W weight of gate, b
= vradius of gyration, -e
= angular velocity of 334‘692‘2
T total propelling Torque,in-lb

| .9 = s-l'oppmg angle.., racl

The, quan+s+y W!« for the ogate was
found to be 717,900,000 Ib-ft*, Wave
impact calculations for the aforemen—
tioned conditions show that the qate
would move approximately | £+ et
the top at a velocity of .083 —'5%%_‘— .
The propelling torque is the sum of

Fig. V16



.‘\'he. pbs'tJrivé. ;“orqe{e, c(ue.. 'f‘o the 'WgVé,.

loaCl.‘)'-Hq'e, POSH'}VE +Orq(-l€.. CJHQ. '}'O .
thcf, ‘Hia ‘ne,s.a'Hve, +orque due +o

the inertia of water in front of

the gate, the negative torque due

: Yo the inertia of +§1&  93‘*‘8.’ and the

negative %'arcguafcfuf:. to the counter-

weight, The total propelling torque

~ was caleulated to be 1,550,000 in-lb.

TE.= (.1865)(17,900,000)(:083 )" +(1,550,000)(55z)
T.E.= 151,000 in-lb

/2 T.E.= 75,500 in-Ib ( 'fof one. shock absorber)

A Hanna & Series shock zhsorber, or
Y|

equal, with a 2" bore and 8" stroxe
is within the desired capacity and
will fit the ax/ai\abl@ space. . |

Fig‘. Y-17



T Locking Device. The location of the lock-
ing device is shown on Plste ¥-|. It will

~ be designed to hold the gate with the
counterweight attached, the hoist detached, .

3and water elevations of +6.3 on the .Pr'o- B

Yected side and =2.0 on the flood side.

L A e e e e e P SR,

C o A -
o P e e e >. "Cao,ooo#-(cw-h)
‘ o Locking ' 1 G
' T Device = == %
| +6.3
. =
] 215
- } N > :
? 4
; —2.0
| —
j =
; 163"
f P’T —
15’
-14-0
-15.5 A r _/
&S



T T e

R~ =(c24%p (85 (84 t).5)= 18l,000 # |
B = (62.4 #40) (8.3 )12 §4)(840) = 522,000 #

"Sum momen+s abomL the hmge,

| ZMH 0= (80,000 #Yz1.5 ftsin 37)+(ualooo#}’esp+)

+(5‘22 000#)(7.5 $+) = (F)(21.5 1)
F = 331,000 |

(for one l»ocxw\g dex/fc&} VW = | éé,OOO 7

A round pin a'k“cac\r\cd '\'o —Hne push - Pu,ll

rod o~F the eled‘mc cy{mc}ar will pass
-Hwough a Ssleeve embedded in the concrete

“and will engage 3 sloev-., attached to +he
: ga-%e 3\rder |

.F\exuw'f. on Pin: (Allowable = 18,000 ps‘l)
- AR |

'5.Il

ﬁ. L \ob,000 ¥
-3

M= (166,000 #){5") = 830,000 in-lb
Sg= b= 830,000imk ¢ 15500 o

Twd3/ 32
d= 777"
Use zn 8" ¢ round Pin

Shear on Pin s (Alowable = 11,000 ?s'\)

Arez T (4")*%
Fig. V=19




B "'S on Gate Sleeve: (AIIOwaole. = 24, OOOP$I)

Use 4 (th Ptﬁce, o{: 9Y2" 0D stee] \Lu\oe

Load . 66,000 *
SB AP"B‘ = (8")(4“ - 5200 PS‘

Baarmj on Sleave, in Conc,rerc.
(A\lowshle = 24,000 psi )
Use 7" lo.ng :Pfe.ce, of 1%." 0D steel tube
Se= %ﬁ%ﬁié i%;;%%%ﬁ = 3000 psi

T\r\e, elec,-\—mc eylinder wx” be similar and

equal to Raco“ Elec*l'rrcal Ram, +yp&
ERO with =S 7.%." s+rm<e_

8 Alr COm pressor.,

a. Purposo The purpose. ot the compressed
gir is to relieve +the suction created when
the gate i< h’Hed in silt., A secondary
function is the ‘{)vco"ancy caused a\/
the air pocxedt formed under the gate.
However, this buoyancy was not con-
si‘derec} N sizing the hoist machinery.

k. Re,\ie,\;'mg Suction. The compressed

. - o .
air will exit From the piping networw

Fig .'Y‘Z 0



G seCOME \’rappeq’- under the gate .
Holes w.illb be .Arille& in the webs of
+he g'\r‘ders 4o limit »‘\“he. 3 POCK&‘I";
“to 8". The *rapped zir will displace
 water out the sides and end of the
»33"’@ This circula+(nj ’o‘C'{'{OP\.-\N‘lu re-
lieve suction c{urmﬁ -H\e. \nms+m3
opera'hon |
e Buoyancy AHhough the. buoyancy
was not considered in sizing the hoist
..,machinery5 a large amount of buoyant
force will be avwilable . The madimum
'-buoyahC\l ava(laale. (8" zir pocke ) Is
~ determined as 'Faliaws "
Bu.oyancy— volume of zir pocked x density
n(zso W83)(92)(62.4 #/53)
= |0, 000 #
The buo\/anay requwe& +o i+ ‘H\e gate
- with o silt s determined 15 follows:
EM\\ O=(qate Wf}(\ever arm) = (cwt)(lever arm)

"(buoyancy)(lever 2rm)

Fig. V-2l



0= (165,000 #)(19.0)(cos 1.5°) - (80,000 #)(28. 8’)(Sm 83°)
- -B(I6)

B='53,200%
Thus ehoug\m buoyam force is available to
lift the gate without using the hoist. If
this happens , the gate will rise until
enough air escapes to esfablish an equilib-
vium position. The hoist chain will be slac&
until the hoist machm‘.ery ' catches up" to
hoist 1t the remzining distance.
d Capaanry of Compressor. The zir pres-
sure must be, at least equal to the water

znd StH‘ pressure:
. +5

l, ‘2'*%.*31
E - ‘ [ \_f -1is
The_ wa+er anc( s¢H Pressw‘e_ at el -11.5 is:
P=(cr.4a%ep)(15 £4) + (100 #p)(7.5 1)
P= 1685 pst= |7 ps: -

A Tl HP, 43 cfr, 100 psi compressor will be
sufficient for this application. A receiver

F"S' V-22



will not be necessary. The czheex valves
in The piping networx will have 3 cracking
pressure of | psi; thus the exit air

pressure will equal the water and silt

pressure plus the Cracking pressure .

A maximum pressure ot (00 o3t cow.d

ke oetainea if +the pipe line becomes

obstructed. The compressor oparuting

time required to achieve. maximum

buoyancy will be :

Yime = volume of air pocket
ime COM pressoyr JrspTacamewi-

Ry | 8/ . .
Fime = £22 )‘é&j‘cl‘( el 27 min.

£

Most of the suction woula be reilcved
long  before this maximum buoyancy is
achieved.

e. 'P‘.P‘mﬂ Layout. The piping layow’r will
be as shown on Plate Y-6. The air zom-
pressor will be locatea in the control
house (see Flate ¥-3). The pipe from
the compressor to the wall will be ¥
b, schedule 40, galvanized steel pipe..

At the wall, 1" § plastic pipe will
Fig. ¥-23
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embedded in the concrete. This Pipe
will be schedule 40, PVC IT (high
impact) pressure pipe. The header
pipe in the gate recess will branch
from tees into. the exit pipes. Each
exit pipe will consist of a 12" male
x %" femzle. reducing bushing connected
" to the tee and a " check valve con-
nected +o the reducing bus-!n'mg. The
cheex valve will be ‘a corrosion proof
désign w?Hn'- a _p\a}+ic lﬂou.si'ng.

. Ratchet Jack. The ratchet yacks will be
.c‘esighéd to lift the coun*{'crwaig-’/r!*s +o
relieve. the +ension on the chains. An
~ "Amevrican Forge' Ratchet Pipe Turn-
buckle with a 134" screw diameter
. or équa-l will meet +he_-requi'r_emen‘."3- This
ratchet will require. =n effort of 60 %
with a 24" handie. Two ratchets will

be provided for each counterweight.

Eadh vatchet will ‘nave._ a breaking s%reng*;'*‘/\

Frg. V-24
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~When not in use, the rate

A AR Vit e e e e ety 1w K e

CoF --!26,00,0.#‘,- The rakchets will be

att ached' ;LS'- s_th_Wn | below:

ratch et J acK

[.coun‘*'e'r weight

het jacks will

..bfc “stored n the control house.

Ft'g. V-25
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SECTION VI - ELECTRICAL DESIGN
POWER SYSTEM

1. Power supply. Because of the remote location and the
intermittent operation of the gate, power will be provided by an
1L-P gas, engine-generator set. The generator will be rated 30
kw, 0.8 P.F., 480 volts, 3 phase, 60 Hz.

2. Power distribution.

a. General. Power will be distributed from the main
switchboard in the control house at 480 volts, 3 phase to the control
center. The power circuits are shown on the single line diagram,
plate vIi-1.

mojsr ccﬁ*r°‘ canfel

b. Main switchboard.| A main switchboard of the free
standing, deadfrent-dimtribuktion)\type, including generatorAcontrol ,
sections, will be provided in the control house. @nd @hxpimfe. %

—g—Control - center. --A-motor- centrol~centef-type~sw1tch-
i i i S soptrot-the--flap-

OPERATIONAL CONTROL

3. Gate control.

a. General. The flap gate will be operated from the
control desk in the control house on the east side of the structure.
The schematic control diagram for the flap gate is shown on plate
VIi-2.

b. Gate closure. To close the gate the air compressor
must first be started to pump air under the gate to break the
suction. Starting of the air compressor will energize a time delay
relay which will prevent operation of the gate for 10 minutes.

The gate may then be closed by turning the control switch to the
"closed position" and energizing the hoist motors. Limit switches
on each side of the gate will stop the hoist motors when the gate
is fully closed.

c. Gate opening. To open the gate, the latching devices
are withdrawn from the gate which will close the limit switches
in the "open circuit." The gate control switch is then turned

.to the open position to energize the hoist motors. Limit switches

on the machinery will stop the hoist motors when the gate is fully
opened.

VI-1



Par 3d

d. Emergency stop. The gate control circuit is provided
with an emergency stop button to stop the gate at any time during
its operation. To restart the gate when it is closing, the "bypass"
switches must be pressed to energize the hoist motors when the *
gate control switch is turned to the closed position. To restart ’
the gate when it is opening, the gate control switch is turned
to the open position. The limit switches will stop the hoists
when the gate reaches the fully open or fully closed position.

SIGNAT, AND COMMUNICATION SYSTEMS

4. Navigation signals.

a. General. Lighted navigation signals will be provided
on the control house on the east side of the structure and will
provide directional beams up and down the channel.

b. Control. The navigatioh signals will be controlled
by means of a relay in the gate control circuit. The signals will
be powered from primary dry cell batteries and will display a red
signal at all times except when the flap gate is in the fully opened
position. Energizing the gate control circuit will automatically
energize the navigation signals during normal operation. A bypass
switch will be provided for operation of the signals when the gate
is in the closed position.

5. Horn signals. Back-to-back air horns complete with integral
air compressor will be installed on the control house. Energizing
the gate control circuits will sound the air horns.

6. Telephone system. A sound powered, common-talking, selective-
ringing telephone system with three stations will be provided.
One station will be located in the control house and one station
at each of the machinery locations.

LIGHTING SYSTEM

7. Lighting system.

a. General. Power will be provided by the engine generator
for gate bay lighting during emergency operations. Power for the
structure guard lights will be provided by dry-type primary batteries.

b. Luminaires. Gate bay luminaires will be mounted
on the control house and will be wall-mounted-type floodlights .
with 400 watt mercury vapor lamps, integral ballasts, reflectors, S
and glassware. '




Par 7c¢

c. Guard lights. Luminaires will be 150-millimeter

marine lanterns with 360 degree red acrylic Fresnel lens, integral

sunswitch, and four lamp automatic lampchanger. Lanterns will
be equipped with 6.2 volt, 0.46 amp lamps. '

GROUNDING SYSTEM

8. Grounding system. A grounding system will be provided
to which all metal conduits and electrical equipment will be connected.
Ground electrodes will be copper-clad steel ground rods three-fourths
inch diameter by 15 feet long. Ten ground rods will be driven
under the base slab of the gate bay. All conduits and electrical
equipment will be interconnected with the grounding system.

INSULATED WIRE AND CABLE

9. Power, control, and lighting circuits. Insulated wire
and cable for power, control, and lighting circuits will conform
to Guide Specification No. CE 1404.04, Insulated Wire and Cable
(for Hydraulic Structures) .

10. Switchboard wire. Insulated wire for the main switchboard,
control centers, and control desks will conform to the requirements
of NEMA Standards Publication WC-1-1963 for Thermoplastic Asbestos
Insulated Wire.

11. Communication cables. Cables for the telephone systems
will have polyethylene insulated conductors with metalized paper
shielding tape and polyvinyl chloride sheath.

ELECTRICAL LOAD CALCULATIONS

12. General. Electrical loads for lighting and switchboard
operations will be as follows:

a. Lighting loads. The load on the lighting transformer
in the control center will be:

Connected load Demand load
Kva Kva
Gate bay lights 2.0 2.0
C.H. lights & receptacles 2.0 .4
Navigation signals 0.6 0.6
Total 4.6 3.0

VIi-3
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Par 12b

b. Switchboard loads. 1In calculating the switchboard
loads, line currents are assumed to be in phase with each other,
and are added arithmetically. Actual currents will be somewhat
less than the calculated values.

Phase A-B Phase B-~C Phase C-A

Kva Kva Kva
Hoist motors (2) 5.8 5.8 5.8
Air compressor 2.9 2.9 2.9
Locking device (2) 1.0 1.0 1.0
Light transformer 3.0 = -
Total 12.7 9.7 9.7

Total 3¢ Kva = 12.7 + 2.7 + 9.7 = 32.1 Kva
A generator rated 30 Kw - 37.5 Kva will be selected.

VIi-4
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SECTION VII - CATHODIC PROTECTION

1. General. The Empire Floodgate will be constructed near
Empire, La., at the river end of the Empire to Gulf Waterway. The
floodgate will be a bottom hinged single-leaf flap gate which, in
the open position, will be stored in a recess in the base slab of the
structure.

2. Water characteristics.

a. Salinity records. Salinity observations were made in
this area by the Louisiana Wild Life and Fisheries Commission and
the U. S. Bureau of Commercial Fisheries, Federal Aid Section, at
Bay Pomme d'or, Bayou Maringouin, Grand Bayou, Halfmoon Bay, Sandy
Point, and Scofield Bay. Readings were taken at the above locations
for the period October 1966 through July 1969. Locations of sampling
stations are shown on plate VII-1. Applicable data sheets for the
above observations are included in appendix A.

/

b. Summary of salinity records. The inland penetration
of salt water in this area varies according to the fresh water runoff,
tidal changes, and sustained changes in wind direction. Records for
the period 1966-69 reveal variations in salinity from a minimum of
1,800 p.p.m. to a maximum of 30,100 p.p.m. Salinity readings of the
four inland stations are in excess of 10,000 p.p.m. more than 90 percent
of the time. Salinity is an indication of the total amount of salt
which is dissolved in the water. The chloride ions not only lower the
resistivity of the water but are objectionable chemically as they
combine with iron to form iron chloride which is easily hydrolyzed to
produce an acid solution thus further increasing corrosion. Lowering
of the resistivity of the water increases the intensity of the currents
flowing from anodic areas on the structure to cathodic areas thereby
increasing corrosion. Refergggeﬂif made to the textbook, Corrosion
and Corrosion Control, by Uh;;ig,1 which\contains a discussion on the
corrosion of iron and the effect of dissglved NaCl in water. It
states in part that the corrdsion rate of&iron increases with NaCl
concentration, reaching a maximum of 3 pertent NaCl and then
decreases to a value below thaﬁ\for distilled water when saturation
is reached (26% NaCl). Uhlig's curve showing the relationship between
NaCl concentration and corrosion rate is shiwn on plate VII-2.
Comparison of the salinity readings from the Empire area with the
curve indicates that a high corrosion rate must be anticipated. The
maximum salinity readings obtained during the period of observation
indicate an environment in which ferrous metal components will be
subject to severe corrosion. Accordingly, the design has been made

- adequate for the maximum corrosion rate.

ly, H. Uhlig, Corrosion and Corrosion Control, John Wiley &
Sons, Inc.

VII-1




Par 3a

3. Corrosion. protection measures.

a. General. Cathodic protection provided for the flap
gate will be of the sacrificial metal type as a supplement to 7.5 mils
of a zinc rich vinyl paint and is designed to protect both sides of
the gate. A current density of not less than 0.0003 amperes per square
foot of protected surface is provided for the painted areas. The
sacrificial metal type system was selected because the structure is
unmanned and commercial power is not available at the site.

b. Anodes. The anodes will be high purity zinc anodes
rated 335 ampere-hours per pound at a 90 percent eff1c1%£gy‘glth a
solution potential of -1.10 volts relative tgﬂzkre§zrence half—cell.
The system is designed to provide a polarization potential of -~0.85
volts measures to a reference half-cell. Slab (hull) type anodes
weighing 12 pounds will be utilized on the skin plate and 1.4" x 1.4"
square anodes weighing 6 pounds per foot will be used on the structural
members on the underside of the gate. The number and size of the
anodes were selected to obtain 20-year life and to insure current
distribution to shielded areas of the gate. The anodes will be
welded to the gate members and the skin plate. Details of anodes,
mountings, and locations are shown on plate VII-3. Design calculations
are shown in appendix A.

VII-2
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" SECTION VIII - ESTIMATE OF COST

1. Detailed estimate of first cost.

The items of work

included herein for the Empire Floodgate structure are included in

the feature "Levees and Floodwalls (Account 11)" in the New Orleans
to Venice, La. (Miss. River Delta at and below New Orleans) Reach Bl
Project Cost Estimate (PB-3). Detailed estimates of first costs are

shown in table 1.

Table

1

Detailed Estimate of First Cost

Empire Floodgate

July 1970 price levels

Item Description Quantity ~Unit Unit price Est.Cost
$ $
STRUCTURE
11 Levees and floodwalls
Cofferdam shell fill 15,500 c.V. 5.50 85,250
Cofferdam clay fill 20,500 C.V. 3.50 71,750
Excavation (struc) 28,000 c.y. 3.00 84,000
Dewatering and
piezometers Iump sum L.S. 125,000
Levee fill 16,500 c.Y. 3.50 57,750
Shell backfill and
blanket 22,500 c.VY. 6.50 146,250
Riprap ' 10,600 tons 12.00 127,200
Piling - steel sheet
Z-32 7,200 s.f. 6.00 43,200
MA-22 7,700 s.f. 4.00 30,800
Piling untreated timber 21,200 1.f. 2.50 53,000
Piling - prestressed
concrete 12"x12" 16,500 1.f. 8.00 132,000
Pile anchors (timber) 660 ea. 10.00 6,600
Pile loading tests 2 ea. 3,000.00 6,000
Treated timber guide walls 800 1.f. 200.00 160,000
Floating guidewall(camel) 2 ea. 8,000.00 16,000
Conc. in stabilization slab 150 c.y. 40.00 6,000
Conc. in sills and
T-wall base 1,670 C.¥. 40.00 66,800
Conc. in struc. walls
and stems 1,200 cC.y- 70.00 84,000
Conc. in needle beams 200 c.y. 60.00 12,000
Portland cement 4,800  bbls 5.25 25,200
Steel reinforcement 485,000 1bs. 0.16 77,600
Misc. metal 10,000 1bs. 0.80 8,000
000 1bs. 0.70 133,700

Gate, hinged 191,

VIII-1



Par 1

Item Description Quantity Unit Unit price Est.cost
‘ $ $
Needle girders 89,500 1bs. 0.70 62,650
Structural steel 34,500 1bs. 0.70 24,150
Pipe handrail 1,210 1.£. 8.50 10,290
Waterstop 280 1.f. 5.00 1,400
Control house Lump sum L.S. 10,000
Operating machinery Lump sum L.S. 195,000
Chain Lump sum L.S. 10,400
Counterweights, lead Lump sum L.S. 15,000
Engine generator Lump sum L.S. 13,000
Electrical Iump sum L.S. 100,000
Cathodic protection Lump sum L.S. 25,000
Dressing and seeding 2.5 acres 350.00 880
Compressor & piping Lump sum L.S. 7,000
Access road Lump sum L.S. 50,000
2,082,870
Contingencies (20%+) 417,130
11 Levees and floodwalls -~ total construction cost 2,500,000
30 Engineering and design (11.4%%4) 285,000
31 Supervision and administration (10.2%+) 255,000
Total 3,040,000

2. Comparison of costs.

The cost of $3,040,000 for the

Empire Floodgate structure represents an increase of $700,000 from
the latest PB-3 effective 1 July 1970.
of the PB-3 and detail design memorandum estimate.

Table 2

Comparison of Estimates
Empire Floodgate

Feature

11 Levees and floodwalls

30 Engineering and design
31 Supervision and administration

Total

Table 2 shows a comparison

PB-3 eff. v Diff.DM No. 2
1 Jul 70 DM No. 2 - PB-3
$2,000,000 $2,500,000 $500,000
200,000 285,000 85,000
140,000 255,000 115,000
$2,340,000 $3,040,000 $700,000
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Par 3a

3. Explanation of difference between the latest approved cost
estimate and the DDM estimate. Major differences between the latest
approved cost estimate (PB-3 dated July 1970) and the design memoran-
dum cost estimate (July 1970 price level) are as follows:

a. Levees and floodwalls. The DM estimate of $2,500,000
is $500,000 more than the PB~3 allocation of $2,000,000. This
increase is due principally to the items listed in table 3.

Table 3
Levees and Floodwalls
Significant Differences

PB-3 eff. Design Memo Diff. DM No. 2
1 Jul 70 No. 2 PB-3
(1) Cofferdam £ill $ 99,200 $156,500 +$ 57,300
(2) Backfill 23,050 146,250 + 123,200
(3) Riprap 50,000 127,200 + 77,200
(4) Operating machinery 61,000 195,000 + 134,000
(5) Service and office bldg. 36,500 0 - 36,500
(6é) Contingencies 214,000 417,130 + 203,130
Total $483,750 $1,042,080 +$558,330!

—_

lother miscellanébus items reduce this figure to $500,000 (rounded).

Explanation:

(1) Cofferdam £ill. Because of the required excavation plan the
quantities of fill required for the cofferdam were increased by
approximately 14,400 cubic yards to 36,000 cubic yards (15,500
c.y. of shell fill and 20,500 c.y. of clay fill). It was also
necessary to use a shell core in the stream closures.

(2) Backfill. The structure will be backfilled with shell instead
of using random £ill as originally planned, because of foundation
strength requirements and a lack of suitable borrow material at

the structure site.

(3) Riprap. The quantities for riprap have been increased by
6,500 tons from the latest PB~3 estimate.

(4) Operating machinery. The size of the operating machinery
was increased in order to operate under required design conditions
which were not previously investigated.

(5) Service and office building. The service and office building
has been eliminated.

(6) Contingencies. Contingencies were increased from 12 percent

in the PB-3 estimate to 20 percent for the DM estimate which is
consistent with the contingencies currently being used on all hurricane
projects in the New Orleans vicinity.

VIII-3




Par 3b

b. Engineering and design. Engineering and design
costs were raised from 10 percent (PB-3) to 11.4 percent (DM) which is
consistent with the most recent design cost used on similar type
structures. The total DM cost for E&D is $285,000 which is $85,000
above the PB-3 estimate of $200,000.

c. Supervision and administration. Supervision and
administration costs were increased from 7 percent to 10.2 percent
to agree with our most recent estimates. The total DM cost for
S&A is $255,000 which is $115,000 over the PB-3 estimate of $140,000.

4, Comparison to previously-furnished cost (8th Ind. "DM
No. 1, New Orleans to Venice"). The total estimated cost of $3,040,000
for the floodgate structure represents an increase of $1,120,000
from the estimate furnished in the 8th Indorsement to "Design Memoran-
dum No. 1, New Orleans to Venice." This increase in the estimated
cost is due principally to the reasons outlined in paragraph 3
and the escalation of unit prices.

5. Comparison to other plans investigated. Although the
estimate for the floodgate has been increased considerably the
"hbottom hinged" type gate used is still the most economical of
the three type gates investigated in the 8th Indorsement to "Design
Memorandum No. 1, New Orleans to Venice." With the exception of
the increase in operating machinery cost, all of the increases
in cost resulted from revised foundation requirements, revised
unit prices, revised contingencies, and revised E&D and S&A percentages.
Similar increases in cost would have been required for the other
two type gate structures ("Horizontal-Rolling Type" and "Sector
Type") studied. The revised costs for the "Horlzontal-Rolllng
Type Gated" structure and the "Sector Type structure are $3, 060 000
and $3,840,000, respectively.

6. Schedule for design and construction.

Table 4
Schedule for Design and Construction

Design Plans and Specifications Construction
Start Complete Start Complete
Feb 71 Nov 71 Feb 72 Feb 74
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SECTION IX - RECOMMENDATIONS

Recommendation. The Empire Floodgate consists essentially of
a concrete U-frame gate bay with a steel gate hinged at the bottom—-
all supported on timber piling, a control house, timber guide walls
and fenders, a breakwater, an access road, and T-type and I-
type floodwalls connecting the gate chamber to the earthen levee on
each side of the floodgate. This plan is considered to be the best
means of accomplishing the project objectives and is recommended for
approval.
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APPENDIX A

SALINITY DATA AND DESIGN CALCULATIONS
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