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SECTION I - INTRODUCTION

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

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

ébnclusions'of the initial field inspection of the Empire Floodgate
sfructure conducted under the above referenced ER. The inspection
%as madé before completion of construction and before the structure
was flooded.

1-03 Datum Plane. All elevations in cénnection with the Empire
Floodgate structure, unless otherwise specified, refer to feet,

mean sea level.



SECTION II - PROJECT DESCRIPTION AND BACKGROUND

2-01 Project Authorization. The Empire Floodgate is a feature

of the hurricane protection project, "New Orleans to‘Venice, La.,"
authorized by Public Law 874, 87th Congress, approved 23 October 1962,
and which will 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, 2d Session. Improvements
for prevention of hurricane tidal damages along the Mississippi

River below New Orleans, Louisiana, in Reach B-1 between Tropical
Bend and Fort Jackson are to be provided by raising the heights

of the existing back levees and modifying the existing draihage
facilities where necessary. See plate II-1.

2-02 Purpose of Structure. Upon completion of the raising

of the levees in Reach B-1, Tropical Bend to Fort Jackson, in the
project "New Orleans to Venice, La.," The Empire Floodgate will
serve to protect the general area from hurricahe tidal overflows

and will allow water traffic to proceed normally along the watexrway
from Empire to the Gulf of Mexico. Thé Empire Floodgate will
provide drainage for an area of about 365 acres inclosed by the
hurricane protection levee, the levee along the Mississippi River,
and the levees approximately parallel to the Mississippi River levee.

See plate II-l.
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2-03 Location.’ The floodgate structure is part of the hurricane
protectioh levee system and is located at the hurricane protection
levee base line staﬁion 101+80.89 in Plaquemines Parish, Louisiana,
near Empire at the river end of the Empire to Gulf Waterway. The
site is accessible by a temporary road from the structure to Louisiana
Highway #23. See plates II-1 and II-2.

'2-04 Local Interests. When construction of the structure

is completed, thé structure will be turned over to the Plaquemines
Parish Commission Council, Pointe a la Hache, Louisiana, for maintenance‘
and operation in accordance with the condiﬁions of local qooperation,

as specified by the authorizing law.

2-05 Description.

a. General. The Empire Floodgate structure consists of
a reinforced concrete gate bay, supported on prestressed concrete
piles, timber guide walls, pile supported inverted "T" reinforced
concrete floodwalls, and uncapped steel sheet piling connecting the
"' floodwalls to the earthen levee on each side. The gate bay is
109 feet in length and has a channel width of 84 feet. The elevation
of the tobé of the gate and floodwalls is 15.0 feet, and toé of
sill is at -14.0 feet. The floodgate is operated by an electric
motor-powered chain hoist and a freewheeling counterweight system.
Tﬁe floodgate is a bottom hinged single-leaf flap gate which, in the
open position, will be gtored in a recess in the base slab of the

structure. See plates II-3 and II-4.
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b. Foundation. The floodgate and "T"-type floodwalls
are supported on 1l2-inch square prestressed concrete piling with
lengths of 78 feet. The floodgate monolith has two rows of
vertical piles and two batter pile groups, 2.5V to 1H and 2V to 1H.
The "T"-type floodwalls have three batter pile groups, 2.5V to
1H, 2V to 1H, and 3V to 1lH. Steel sheet (PMA-22) pile cutoff walls
are beneath the floodgate and "T"-type floodwalls to provide protection
against hazardous seepage. Tip elevations of the steel sheet pile
cutoffs beneath the floodgate and "T"-type floodwall monolith
T-1 is -40.00 feet. "T"-type floodwall monoliths T-2, T-3, and T-4
steel sheet pile cutoff tip elevations aré;13Q;901”323;001v§nd_'2§-00 B
_ feet respectively. The design of.the prestrgsseqipilipg was based upon
“actual pile tests. See plates II-4, II-5, and II-6.
c. Gate Bay. The gate bay was designed as a reinforced
concrete "U" frame, 106 feet in length with a channel clearance of
84 feet as shown on plates II-7, II-B, and II-9. The top of the
gate, the gate bay walls and the inverted "T" floodwalls, are at
elevation 15.0 and top of sill ié at elevation -14.0 feet.
d. Dewatering. Dewatering of the gate bay is accomplished
with the gate in the closed position and by the use of needle dams
consisting of vertical reinforced concrete needles supported at
the bottom in a slot in the base slab and at the top by a single
span steel needle girder having intermediate vertical supports to
mihimize bending and deflection due to the weight of the girder.

See plates II-11 and II-l6.
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e. Floodgate. The Empire floodgate is fabricated structural
steel, mounted on horizontél.hipges at the bottom and operated by
1lifting 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 skin plate. See plates II-12 and II-13.

f. Gate Operating Machinery. The operating machinery

for the floodgate consists of two identical, opposite hand, sets

of machinery located on the tops of the floodgate walls. Each set

of machinery is comprised of a motor-powered chain hoist and a
freewheeiing counterweight system. Each chain hoist consists of

an electric motor with rear mounted electric brake, a right angle

speed reducer, a mechanical load brake, a pafallel shaft speed reducef,
a limit switch, and a synchro transmitter. A wildcat sheave is

keyed to the extended:output shaft of - the parallel.shaft speed

reducer and engages the die lock chain attached to the gate. The
synchro transmitter monitors the positions of the wildcats. Each
counterweight system consists of approximately 40,000 lb. weight attached to
the gate by the die lock chain passing $ver freewheeling wildcat
sheaves. Other items of mechanical equipment are gate locking

dévices, gate shock absorbers, a diesel engine driven vertical

water pump, which relieves the suction under the gate, and ratchet
jacks used to dog-off the counterweights and relieve the tension

on the chain when the gate is in the open positién. See plates

II1-19 and II-20.
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g. Electric Power. Ccommercial electric power is furnished

for gate operation and interior lighting. An auxiliary diesel engine-
generator rated at 30 kw, 0.8 PF, 480 volts, 3 phase, 60 Hz is available
for emergencies. See plates II-19 and II-2l.

h. Floodwalls. There are two types of floodwalls constructed
between the gate bay and the adjacent levees. The inverted "T"
: type>floodwall commences at the gate bay wall and extends approximately
150 feet toward the levee on each side of the structure. The
inverted "T"“-type floodwall consists of a pile-supported concrete
base slab and stem, with a sheet-pile cutoff wall. The "T"~type
floodwall is supported against settlement and overturning by battered,
prestressed concrete piles.
The other type of floodwall is the "I"~-type and it is still incomplete.
The floodwall extending from the edgé of the "T"~type floodwall to the
levee on each side of the structure consiéts of uncapped P2-32 steel
sheet piling. After major settlement of the levee embankment has taken
place, the sheet piling wil} be cut off above final grade and a
new "I"—type reinforced concrete floodwall will be constructed over the
cut sheet piliné. See plates III-19, 111—4, and II-5.

i. 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 sfructure. The guide wall is on the west side of
the channel and the fender is on the east side. The tops of the
guide wall and fender are at elevation +9.5. The guide walls and
fenders consist of treated timber piles, vertical and batter. A
7-pile timber dolphin is located at the end of each guide wall and
fender. See plates II-4, II-17, and II-18.

II-5



j. Breakwater. A breakwater with top elevation of +3.0
is located to the southwest of the structure, as shown on plate II-2.
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 alinement. The breakwater will
provide a quieted area and a substantial reduction in wave loads
on the gate machinery due to slammings during‘closing operations.

k. Access Road. The floodgate structure is presently accessible
by a shell surface construction road located along the levee centerline
on the east side of the structure. A permanent road, as shown on
plates II-2 and III-1, will be constructed at a later date. Other
access routes will be along the hurricane protection levee, when
completed, and across the bridge at the Sunrise Pump Station.

1. Contrxol House. A two-story control house constructed

. of reinforced concrete is located at the east end of the gate bay

énd above the east fT" floodwall. The second floor is at elevation
24.00 to enable the operator to view the operation of the g;te over
the sight obstruction of the gate machinery. The second floor houses
the main switchboard and motor control center for the operation of the
gate. The first floor is used to house the engine-generator and for

storage. See plates II-10, II-19, and II-23.
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m. Approach Channels. Upon completion of all construction

and placement of the shell blanket, riprap, and shell backfill in
the dry, the approach channels will be dredged to project depth
by hydraulic dredge. The side slopes will then be shaped by
dragline.

n. Pump. A two-story pump platform constructed of
ieinforced concrete is located on the north side of the control
house as shown on plates II-3 and II-4. The first floor has reinforced
concrete pipe supports, which are used to support the pump intake
suction pipe. The pump and pump motor are located on the second
floor. The pump is a vertical pump, 12,000 gallons per minute
a TDH of 19.5 feet and a shut off head of approximately 50 feet.
The pump motor is a Detroit Diesel engine with a minimum rating of
238 bhp at 2100 rpm and with all standard equipment, model No.
1064-7000. See plate II-22. The pump is used in connection with the
raising of the flap gate from an open position. Water is pumped under
the open flap gate in order to break the pressure seal and allow the
flap gate to be raised.

o. Boat Dock. The boat dock is constructed of treated timbers
on treated timber piles and is located on the north side of- the pump
platform. See plate II-18.

p. Cathodic Protection. Cathodic protection is provided for the

floodgate and is designed to protect both sides. The sacrificial metal
type cathodic protection system is used because the structure is unmanned
and commercial power was not originally available at the structure

site. See paragraph 3-05.

2-06 Gate Operating Criteria. The floodgate will be closed when
rising tides, in advance of an approaching hurricane, exceeds
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elevation 5.0 on the landside of the structure. The floodgate will
be kept closed until such time that the hurricane tides have receded
and the stagevon the landside is equai to or higher than the stage
on the gulfside.

2-07 sSubsurface 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 predominately 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.

See plates II-3, III-23, and III-24.

2-08 Instrumentation.

a. Settlement. Permanent settlement reference marks have been
placed on the top of the gate bay structure and the floodwalls as shown
on plate II—4. The initial elevation of each reference mark Was
determined when the structure was completed. Observations Vill be

made quarterly for the first 2 years after completion of the structuré

and annually thereafter.

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

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

slopes and bottom have become stabilized.
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l:_—:l/_”,( -8 . _ ) |- . |me. sodet Mo Lw-P-3/3/ FA. :
. . . | Molor, 440V &0 Hz, 3 Phese, T.E.F.C. 74 H.P. See
45-1/ A 2 ®/750 R.PM. ’ Para. 15-7 MK &6+
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LIST OF PARTS NOT DETAILED

, MARK NQINO.REQ'D) DESCRIPTION MATERIALJUSED WITH
l Speed reducer, parsllel shafl, quadruple reduction,
' _ helica/ or herringione gear hpe, total ratio of Comm. MK 46-3
, - qe-1 2 | 985 fo 1, rmin. rating of GHP. 57//6 A.PM. inpul grode MK 49-3

Speed, smilar snd spus! to Philadeiphe  IBHPL

Overhung load bearing, /10° bore pillow block
F—-—] 46-2 2 bushing, similar and equal lo Unk Belt numb er Comm.  |MK46-]
’ 2- KI4i60Z. grade MK 49 -3
e ) _ Counterweight bearing, 7" bore pillowblock bushing, | Comm. .
= — A Vil== se-3 8 similar and equel lo link Bell number 2 -Klillzz., grade ik 49-4
-—- Py 2 Shock absorber, 8" streke similar a,d equal fo Comm.
— Rex Hanna rmodel H3-30-4-8 grade
— | - 4 ==

—. e —— MK 49-3 \\\\“ (1~
PROTECTED _ SIDE =) PR W Mk es-z [MK $6-2 MK 4671 77—
L Y i / \ —_—- FLOCD S/DE
bl Uy O
[ Wy i -
1o /1:'\, | E = \
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MK.52-6 LIST OF PRTS NOT DETAILED
2% grout Filled pipe steeve — MK 52-3 NOTE. Drit and 1op MK 52/ . =
. : and Y'plete for € no. 12UNC MK No.|REQ'D. DESCRIPTION MAT 'L (USEDWITI
. ] bolts Stravter, yrnc dichrome _finist stee!/ with .62 hoks
52-2 1 e attached oip-etick. Steel MK 52-1
: - - _|Tedeco No. MF-366 or equal.
I : . - |Fitler cap, spring loaded, /%" dismeter bore, similar | Comm.
l \ Return 1 42-3 t M egusl fo Tedeco Filler cop with mounting Mengd Grade MK 52-1
N . : . . MF-/0 i
| Ua” sch 40 galr. ~ Supo/s . x
L 4 Pf./ge 0 galr. / L4 ) li) o ) /,»/;w pi:;:;ﬂ;;:« -;/‘;cc/s s2-4 | 1Pipe strainer, %" in tine type. Lol MK 52- 1
@ w52 ) ! . gt ’ s2-5 ! 138" iP5 globe valve Koomm Broape MK 52-1
‘ 5 ; © Yent cap, 1%° KBTI with desicon - cartridge, edeco | Comm.
1 1 s2-¢ desicon? cartridpe vent Ao M O rade |MNSZ-1
‘ T * - : i  |Gasket, mothk, 157D x 2% 0D negprene, drited |, -
1_ A 12" o 2" _L & _‘ 7. le—Louver . s2:7 ! to accomodare MK 52-3 . Veopr se-1
; _ I8 -6 UNC -2 hex head bolt, 4°[g. w/hex nuts snd
_PLAN. - op stek, 28 | © | % washer Stael MK 52:1
: K colibrated in il idential # mi lar and /
a . ciencer, residential type, s1mifar and equa, Comm -
N ‘ 2’4&7’”’4 L 5 $52-9 ! the 'STC” series of e Bar;c:s-ﬂaﬂﬂ/ﬂg Co | drace pk 456
‘ N ’ -~
- e 752 ; % 5 | )
“I i " MK §2-4 !
R . C [y . ; :
h L £ + ‘B“j' Ner greaver than 2% ' ! Corrosion resistant
i i G?\ : ! sell tapping ;crew.;'
| I NOTE : ' ] t
: | . At m’;ﬂd slope of ' L lexible duct
14 i | Tank bolfom for the crpine ) exib/e dyc,
Ht jf,;“/,,ﬂl gemerator fuel fank 5/)://7& = 3
: e ! as shown. At cock and slope :Q‘T / . N ) ,
e | of fonk tettom stalbe v lpdid X L . Engine radiator
! N | agppesite hand fer the : a r . Radialor i
i‘ !4“ i ! pump engine fuel tank 4 ) I housing —— |
‘\L, N At cock— s 9% -\7 MK §2-3
: : o Groutl holes DETAIL
_ as required N s
SECTION
Scale: 4" 120"
FUEL TANK MK. 52-1 . ]
MATL: STRUCTURAL STEEL (Z#£0D) by H R factened “: rne wall .
Scale: 2"=140" :// 4 X2 expdnsion anchers
Drill 1o soit R 2 X//4 “Mesh screen
haust ploe — 5 —%" ) — GsH R
T 711 ae;/‘/l/:;;;/;’ . /ﬁV - Fuel lines
Sy T
) 3 =T 12
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& 5]
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; 7 NOTE: Fasten signs with epoxy cement sjacent NEW ORLEANS, LA.
i [ & : fo the guadrant oper{for cfeach louver,
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Sl TR WARNING PLATE MK 52-10
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l

“LIST OF PARTS NOT DETAILED

% DETAIL
g E

—MK. 53-8

MKNO. |REQD. DESCRIPTION MATERULLSED 4 TH ,
. Vertical pamp, 12,000 GRM. st a TOH of 195/t :
53 ! shut off /re/;d )approx/'ma/e/g s0ft §3-5 i N S @\u
Rubber expansion joint, 471D with stec/ ?
53-2 / retaining rings, sinifar and equal  to Hewitt- '53-7 =t
|| [Rebins HTD Single arch rebber expansion jornt: o : - CONTROL
Check vslve, 24" nominal d/'an]ef‘er s:‘mf/ar and o O . HOUSE
53-3 ! equal to Cenferhine,Inc. series "CLC 247 check §3-1 I
B valve with an Inconel/ spring. _~ MK 536 N |
Diesel engine, minimum rifing of WO BHPST 0N, 534 B —\ J - 5-9" ;
53-4 ! with standard equipment, similorand equal 7o ey & > :
G.M. mode! o 4030-C. \ g g | ;
Right angle gear reducer, 2tol ratio roted / - 8- S MK 53-5 ' —_—
535 | for /00hp aF an [nput speed of /fOORRM, §3-1 ./ [ —
Simitar and equal fo Randelph Masufscturing 53-4 :}7_:*_ %_:f_i MK §2-6
Company Model No. 16. 5 i F —
Loaver, weatherproot, quadrant cperated, #2542 r 1 l b
536 / similarand equal to American Warming and” 53-4 - Y, £110.0 @ GATE
Ventitating, Lns. medel to. LNFP-FIHFA. — i BE N i § MONOLITH
53.7 ¢ Vibration isofators similar and cqual o Ko rfund] 534 N
Vibeo Isclaters Pype Kb = 5T T s Teh ;
Sitencer, residential fype similar and equal fo 2o r : j
§3-8 Kittent' Muffler and Enginearing Ca msde! 534 G [
no. [£60-TR< o 1 -
A vent, floal Fype, 265 s.c.l.m. & 12 psl. I} s¢.in.
orifice, with 2-in. diameter threadolet welding MK 53-9
53-9 2 fitling, similsr and equal to Armstrong Machine $3-/ MK 53-2
Works Model 6-AY, size 2inch for venling MK 533
during filling only. i ¢ of disch ‘
Vacuum breaker, 100 J-csfm‘ ©6.5 inch ! 040/“ arge
: mercury vacuum with I§ inch diameter R g MK $3-K
5310 2 threadolet welding fitting, similar and equal 531 7—1 3 e .L"" -
to Johnson Corp. No. YB8-151-55-T-5-V. N
Coupling loaling shafl fype max. pore rigid nall £3-1 AWHA class B O
531 | 2 | 34 mox. bore flexible balf 2§ similar and 534 o 1 flanges !
equal lo Link Bell * 365 260. 54-3 ;
G R e e RS 5 1 i AWHA closs D
s b2 LS e »5 l il [ [ ; ] - flanges
o —MK.53-1
3153 .
/”/
Impeller eye ==}
le —— — £1-5.0 — B
. \
Bottom of sucton 1 \
bow! 170 7
~L___|
~—
P
I | . 1
SIS
] 11, T .
. b P P :
b b o !
SECTION A ' Lo
ScateskrO" > CHANNEL SIDE FILEVATION
- -
Scole : 210"
- MK.53-2
—MK. 533
1
i
i
- REVISION CATE DESCRIFTION »Y
8-86" : U. S. ARMY ENGINEER DISTRICT, NEW ORLEANS
: GATE ey
o MONOLITH
D) NEW ORLEANS TO VENICE, LOUISIANA
HURRICANE PROTECTION, REACH B-I
1 EMPIRE FLOODGATE
ﬁ ¢ ! Sy PLAQUEMINES PARISH, LA.
@@’ Canal Side
. PUMPING UNIT LAYOUT
I LAN DESIGNED: | GRAWN: | CHECKED: | DATE: BCALE: FILE NO.
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; T 7 T ; . SECTION A
i e le| o el el @ ®l© ® o @ o @ Scale £771°0° se]57)
! ; | G
} L
l | | ‘ o & o ©
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) CONDUIT ARRANGEMENT
— e -0
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RED

L7 —

ua\\@

~—¢5 7

O,
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Scale: &':/-0"

- Cap screws —

LIST OF LABEL PLATES

]

No.| INSCRIPTION A
L1 | RAISE "
L2 [LOWER e
L3 {STOP 36
4 [ OoN %*
L5 | OFF %
L6 | AUTO .
17 | MANUVAL B
18 | EAST HOIST 8"
(29 [BOTH HOISTS %’
1/0 \WEST HOIST 2"
111 | TEST s
112 [LATCH 3"
113 | UNLATCH E2%
L14|EAST EZS
LI15 | WEST 38"
L16| START 36
(/7| HOIST EZ8
/8 {BYPASS SWITCH 6"
19| DIFFERENTIAL INTERLOCK e
120 |HOIST CONTROL SWITCH "
L2IVLATCHING DEVICE 38"
122\ NAYIGATION S16NALS 38"
(23| HORN B 6"
124 RED LIGHT L 2%
L25] GREEN LIGHT K"
126) GATE LATCHED e
127 GATE OPERATING Yo'
128| GATE CLOSED 24
29| GATE OPENED e *
L30|GATE _POSITION INDICATOR 7%

EQUIPMENT LIST

| ‘ Swbd. i

Location
Description of equipment " Purpose of Fanction spece coatrol center
‘ | We. No. £
Q- 600V a-c wltmeter with * sses round detect ion T A ~
| O-15C omp gc ammerter Geperaror currep? / - -
| 0-600 scale, 150 v.a.c voltmerter Generator veltage / - -
5565 cycle, 50V freguency meter B Generator trequs iy [ . 1 -
O- 100 kw, 3 ph watt meter o | bencrator power _ 4_ /- -
Ammeter switch - | Fhase lurrent r - -
Vo/tmefer swich T T P vestage / - -
Rpreostat [ Marual v /tage . onrrel / - -
Voltage requiator Autc vo/rage control / - -
Fotentiol ¢ entrol transForners . 40 7.0 rused Instruments ¢ corree! / - -
[ Carrent Fronsformers, 150-5amp " | tnstruments / -
Circuit breosker, 3 pole, 50 amp, e00v 44Cv, Iphase, gen e 4 - -
| Circuit bresker, 3 pote, 50 amp, $00 . ] 440y,i€2¢;sfg)ﬂfz,gfiﬁn B _2 - -
| Circuit breaker, 3 pole, 25 armp, 600 v £Fast heist anol brake 3 - -
Circunt breaker, 3 pole, 25 emp, 600 V. | Hest horst and broke 3 - -
Circui? breaker, 3 pole, 20 smp , 600 v. Latching Devices 4 -
Circ uit bresker, 3 pole, /5 amp, 600 v, L1 trans primary 5 - -
Transfermer, 5,0 kva, 480 - 120,240 v 120,/240 v. supply 3 ~ -
| iohting ponel, % . orcurt - Contro] hovse ~ 7 - -
| Circuit bresker, 3pofe, 203mp, 600v. L Two _spsdre breokers 8 - -
Rerersing mag. starter, size2, Spole (340, 2M¢)120v Gate boist moter (£) - 9 Gl -6
Reversing meg starter, sized, 5pole (3K0, ZNC) 120 Grate froist motor (W - I Gl -6
| Brake mag. tonfoctor, size 00, 2pole /20v Gate brake (E) - /1 &41-22
Brake meg tentactor, size OO, 2 pole, /204 Garte brake (W) - 1 61-22
Reversing _mag contactor, si3e 00, 4pole, 20y Main contro! reley (6] - 12 Gi-4
Reversing meg _confactor size 90, dpole, KOy Main coritrol _reloy(W) - 12 Gl-4
Auxiliory reldy, 4pole, /€0 Interlockinng relay - /3 Gi-3
Reversing msg. starfer, size 00, 3pole, /20w Gate lgfch _mafar (&) - 4 &/-9
Reversing mag. Starte; 3/3¢ 00, 3pole, 12Cv. Gate /arch moter (W) - M 4/-9
[Auxiliary relag, Zpete, POy Auxiligry control relay (E) - /5 | ES-iw
Auxiliagry relay, 2pele, /80y Auxiliary contro/ refayW) | - /5 M50
Auxiligry reldy, Ipole, 180v Narigarion signal relsy - 16 5/-7
| Contactor, mech driven, épele M0, T /20. DifFerential confoct switch - /7 DS
Jerming/ boards Conneg tron points - /8 78 |
4
REVISION DATE DESCRIFTION oy
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SECTION III - SUMMARY OF DESIGN

3-01 Hydrology and Hydraulic Design

a. Hydrology. Descriptions and analyses of the tidal
hydraulic methods and procedures used in the hydraulic design are
included in "Design Memorandum No. 1, Appendix A, Hydrology and
Hydraulics." Included in the déscriptions and analyses are the essential
data, climatology, assumptions, and criteria used, and thelresults
of studies which provide the basis for determining surges, routing,
wind tides, runup, overtopping, and frequencies. The design
hurricane critical to the Empire area as defined in the a.bové
mentioned design memorandum and also in "Design Memorandum No. 2,
Section II - Hydraulic Analysis of Floodgate," has a frequency of
about one in 100 years, a central pressure‘index of 28.02 inches,

a maximum windspeed of 91 m.p.h. at a radius of 30 nautical miles.
The forward speed of the hurricane is 11 knots.

The range of normal predicted tides in the project area is
1 foot and the ﬁean tide varies from 0.4 to 1.0 foot‘m.s.l. The
difference.in height of hurricane surge heights for an occurrence
design hurricane at high or low tides is only a few tenths ;f a foot.

Flood routing computations were not made in detail and,
consequently, are not presented herein. sufficient computations were
made to estimate the magnitude of maximum state 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.
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In addition to protecting the area from hurricane tidal
overflow, the Empire Floodgate structure will also provide drainage
vfor an area of 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.

b. Hydraulics of Structures.

1. The floodgate area of 1,176 square feet below mean
sea level, which is required to meet the requirements of navigation,
is so 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 stomms occurring in conjunction with noxrmal
tides on the gulfside.

2. As the hurricane tide rises, the maximum flow through
the floodgates 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.
The maximum inflow of 1,730 c.f.s. resulting fram 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 underva head of about 0.02 foot. For this flow, the maximum
average velocity through the structure will be 1.4 f.p.s.

3. 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 levee will result from rainfall during the period of gate
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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 yearsuin the Contiguous
United States,v" ponding would occur to elevation 6.3 feet. With a
suddenlreversal of winds during the periods of gate closure, an
elevation of -2 could be produced on the gulfside.

4. Although a reverse head of 8.3 feet is used for the ;ﬁg&
structural design, 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. Sinqe
gulfside stages generally recede more slowly after a hurficane has
passed than they rise during the passage of a hurricane, maximum
velocities for a complete and uninterrupted opening of the floodgate
will normally be less than those experienced before closure during
the approach of the hurricane.

5. 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 usuable iength of 200 feet and a sill
at elevation -10 with a width of 40 feet.

3-02 Soils and Foundation

a. Investigations. Design Memorandum "New Orleans to
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- Venice, La., Design Memorandum No. 1, General Design, Reach B-1,
Tropical Bend to Fort Jackson," containsyfouhdation investigation
data, including soil borings and soil mechanic laboiatory tests, for
the project site. One 5-inch diameter undisturbed boring No.
1-SEU and four general-type disturbed core borings Nos. 2-SE through
5-SE are located as.ghqwn on Plate III-18. The general-type and
undisturbed boring logs are shown on plates III-16 and III-17.

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

c. Stability of Slopes. . Construction slopes and permanent

slopes at the project site were analyzed by the "method of planes"

for stability with a minimum factor of safety of 1.3 with respect to
shear strength and the (Q) design shear stiengths‘ The water conditions,
assigned foundation stratification, design shear strengths, critical
failure surfaces, and their corresponding analyses are shown én plates
III-2 to III-6. The relief facilities provided the required pressure
reduction in the pervious layers for stability during construction.

d. Stability of "I"-Floodwall. Tidal hydraulic analyses

indicate that the I-wall will be subjected to the pressure -and forces
imparted by breakinngaves. 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 tbe period of time

the wave will exist is too short to allow water pressure to become
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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:

4= developed friction angle = tan Tan ¢A ; . This

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

coefficient values, as follows: Ky = Tan? (45 - gd ) and KP= 1.
2 K
A

Using the resulting shear strengths, net horizontal wéter and earth
pressure diagrams were determined for movement towaid each side of the
sheet. Using these distributions of pressures, the summatibn of
horizontal forces was equated to zero for various tip penetrations.

At these penetrations, summatioans of overturniﬁg 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-10.

e. Stability of Floodgate Structure and "T-Wall".

1. Steel sheet pile cutoff. A steel sheet pile cutoff

was used beneath the floodgate and T-walls to provide protection against
hazardous seepage. The recommended tip elevatioﬁs of the cutoffs

beneath the floodgate and T-walls are shown on plates III-11 through III-13.
The net pressure diagfam along the sheet pile cutoff was determined

as follows: |
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Conventional stability analysis by the method of planeé,
utiliziné a factor of safety of 1.3 incorporated in the soil strength
parameters, was performed to determine the stability 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 l-foot intervals with the active wedge located at the
flood side edge of the structure and the passive wedge locaied at the
protected side edge of the structure. |

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

ﬁor eagh;analysis the net driving force, i.e., (D# - DP) - (RA + RB +Rb)
was determined. The value of DA included the weight of water between
the tailwater elevation and the SWL élevaﬁion located above the active
wedge.
| The assumption was made that the net driving force above the
bottom of the base of the structure was cérried by the structure.

Considering driving (DA) positive and all resistance negative
(DDp, Rp, RB' and RA) in the expressioh D= DA— Dp - RP-RB—RA, using
the method of planes stability analyses, D 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
‘D 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
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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.

The net pressure diagrams presented on plates III-11 through
III-13 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.

2. Bearing pile foundations. The floodgate and T-walls
are supported by piling, battered as required, to provide stability
against the unbalanced lateral waterloads. The inverted T-type
floodwalls were 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~(1<0 = 0.7)
was used. Pile design loads vs. tip elevations and subgrade moduli
vs. tip elevations are shown on plates III-14 and III-15. 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.
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During construction, four 12 inch x 12 inch precast, preétressed
concrete test piles of different lengths (Tip elevations: =-78.0 feet
and -88.0 feet) weré driven at the locations shown on plate III-23
and tested in compreésion and tension. Pile test loads were 15 tons
in tension and 40 tons in compression:. The test piles were left in
place. |

3. Shell backfill. Clamshell is 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.

4. 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 l-foot blanket
of clamshell will be provided as shown on plate III-l.

3-03 Structural Design.

a. 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.

b. Pertinent data. Pertinent dat@ 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:

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

Gulfside Landside

Direct head from hurricane +12.1 +2.0 .. 47//:Ao./

Reverse head from hurricane -2.0 +6.3 . 4/42: J 1 (kQWua)
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2.

3.

4.

Gulfside
Direct head for maintenancé + 5.0
Reverse head for maintenance - 2.0
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 +15.0/4+21.0
Centerline of needle girders + 5.0
Bottom of channel outside limits
of riprap ‘ ~-12.0
Structure dimensions. Feet
Channel design width 84.0
Gate width (seal to seal) 84.5
Gate recesses 5.5
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
d 15.7kfeet

Avg. depth of fetch

IIT-°

Landside

- 1.0

+ 5.0



C.

Depth at bottom seal of

gate
Min. depth (marsh +15.
m.s.1l.)
Significant wave height
Wave period
Deepwater wave length
Relative depth
Shoaiing coéf.
Deepwater wave length
Wave steepness
Design wave height
Height of breaking
wave= .8d

Lim
Design depth at

structure

dy 26.85 feet
dyim 10.6 feet
Hg ' 5.2 feet
T 5.8 sec.
Lo 172 feet
d/Lo .091
Hs/H'o .9445
H'o ’ 5.5 feet
H'o/T2 .163
H.O01l 8.8 feet
Hy, 8.5 feet
s/
dg 2471 feet

Unit weights. The following values of unit weights are

used in design calculations:

Ib.

per cu. ft.

Item
Submerged
Water --
Concrete 87.5
Steel 427.5
Riprap 63.0
Shell 30.0

Saturated
62.5
150.0
490.0
125.5

92.5

IIT-10



Item . Ib. per cu. ft.

Submerged Saturated
Earth ’ 57.5 120.0

d. Design loads. The assumed design loads used in the

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

1. Lateral pressures (p.s.f./ft.) Submexrged Saturated

Earth 25.875 54.0

Shell 13.5 41.625

Riprap 28.35 56.475
2. Uniform live loads. Lbs. per sq. ft.

Walkways & stairs 100

Control building floor 200

Control building roof | 20

3. Wind loads on exposed vertical surfaces and projected
area of sloped surfaces. (Allowable stresses increased one-third)
30 p.s.£.

4. Wave loads. See paragraph b. 4.

e. Working stresses.

1. General. The allowable working stresses for s£ructural
steel and concrete are in accordance with those recommended
in "Working Stresses for Structural Design,”™ EM 1110-1-2101 of
1 November 1963.

2. Allowable working stresses for structural steel,

ASTM A-36. See Appendix A, Table I.
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3. Allowable working stresses for concrete. See Appendix

A, Table II.

4. Application of working stresses..

a. Group 1l loading. Allowable working stresses as listed

for structural steel and for reinforced concrete were applied to
the following loads:

Dead load

Live load

Buoyancy

Earth pressure

Water pressure

b. Group 2 loading. Allowable working stresses as

listed for structural steel and for reinforced concrete were applied
to the following loads when combined with Group 1 loads:
| Wind loads

Wave loads

5. Prestressed concrete piles. Prestressed concrete

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

6. 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.

f. TPFoundation.
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1. General. The results of subsurface explorations,
soils tests, and fbundation studies are presented in Section III.
The gate, outer sill structures and the‘abutment walls are founded’
on prestressed concrete piling. Allowable pile loads and moduli
of horizontal subgrade reaction are indicated on plates III-14 and
III-15. Unbalanced lateral forces are resisted by_batter piles.

2. 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." Camputed pile loads
were determined from the rational method of pile foundation analysis
(method developed by A. Hrennikoff). 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 III-23 and II1-19.

3. Cutoff wall. To provide protection against hazardous
seepage under the structures, an MA-22 steel sheet pile cutoff is
located under the gate structures and adjacent T-type abutment walls as
indicated on plate III-18. An uncapped PZ~-32 steel sheet pile cutoff wall
to elevation ~15.0 is used as a foundation for the future I-type walls.

g. Wave loads. Net wave pressures have been computed from the
hurricane design wave date in accordance with recommendations of "Shore

Protection, Planning and Design," Technical Report No. 4,
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Third Eaition, 1966, by the Coastal Engineering Research Center,
Corps of Engineers. The hurricane design wave was assumed to approach
the structure at a 90° angle. See péragraph b. 4.
h. Gate bay.

l. General. The gate st:ucture is a monolithic reinforced
concrete U-frame with a recess in the baseito allow for a steel
gate with horizontal hinges at the bottom; The clear channel
is 84 feet wide and the structure walls are 10 feet thick. The
total structure width is 106 feet, top of walls are at elevation 15.0,
and top of sill is at elevation -14.0. A control house is provided
above one wall for operation of the gate, and needle dams are provided
for unwatering the gate while the gate is in the closed position.
(See plates III-19 and III-20 for'plan and sections of the gate
structure.) The outer sill is a reinforced concrete, ﬁodified 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 III-19 and III-20 for plan and

sections of the outer sill and the side retaining walls.)

2. Design loading conditions. ;>k5‘

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.
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J Case 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.

\/ Case IV - Same as Case III except uplift with sheet
pile cutoff consideréd pervious.

Case V - Maximum reverse head. Gate closed; flood
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.

\/ Cast VIII - Construction condition. Gate closed;
no uplift.

3. Base slab.

(a) 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 h. 2. (See plates.III-24 through III-28.)

(b) 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.
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(c) The total bending moment in the longitudinal
direction hés 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 diagramé) will be doubled
in a 20-foot strip under and adjacent to the walls.

(d) Because the base slab has a depth 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
moment proporfional to its stiffness. The transverse moments for
each side of the élaﬁ 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 relati#e stiffnesses of each side of the slab.

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

(f) 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.
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4. Gate bay walls.

(a) The gate bay walls were designed to resist
the moments and. shears caused by wafer 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 coqcrete. See plate III-29.
(b) 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.
i. Gate.

l. 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 suppbrts
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 III-21 for elevation,
sections, and details of the gate.)

2. Désign loading conditions. (See loading conditions

shown in para h. 2.)
Case I Maximum direct head with no wave forces
Case IITI Maximum direct head with wave forces

Case V Maximum reverse head
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j. Counterweights.

1. Each of the two counterweights weighs approximately
40,000 pounds and consists of lead ﬁillets contained in a structural
steel cége which is suspended from the counterweight chain in a
vertical recess in each concrete wall of the structure as shown
on plate III-20.
2. 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:

(a) Exert a lifting force on the gate when
fhe gate is in the open position in brder 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, eté.' (Weight
of each counterweight will be transferred to support framing by two
hangers with turnbuckles while gate is stored in the open position).

(b) 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.

(c) 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.
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k. Needle dams. The needle dams consist of reinforced
concrete needles supported by a single span steel needle girder
with intermediate vertical supports to reduce moments and deflections
due to weight of girder. The needle girder with intermediate supports
and typical needle for the flood side needle dams>are shown on plate
I11-32 and design shown on plate III—33. 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.

1. Control house. The control house is 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 also houses the electric panels.
The first floor houses the engine generator and can be used for
storage.

m. Abutment walls.

1. 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 feet. Ah,uncapped PZ-32 steel sheet pilekwall extehds from this
' point into the final levee crown on each side of the structure. The
tops of the concrete floodwalls are at elevation +15.0 and reinforced
concrete walkway is provided for access to thekstructure and the control

house. For plan and profile of the abutment walls, see plate III-18.
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, 2, 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 concfete piles. See plate III-19 for typical sections
and plate III-23 for.pile foundation plan. See plate III-30 for design
of stem. Design analyses of the other T-wall monoliths are similar.

3. I-wall. After major settlement of the levee has
taken place, the future 2-foot thick reinforced concrete I-wall will
be constructed and supported on existing interim protection PZ-32
steel sheet piling cutoff at elevation 9.0 and having a tip elevation
of -15.0 feet. The new I-wall will extend a minimum distance of 2
feet below final grade to elevation 6.0 and have a top elevation of 15.0
feet. See plates III-19, II-4, ahd II-5. At the levee tie-in on each
side of the structure, the new I-wall will be divided into three
equal monoliths 35 feet long. See plate III-31 for section and

‘design analysis of the typical I-wall monoliths..

n. 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 gside

of the channel and the fender is on the east side as indicated on
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plate III-22. 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 III-22. Piling and timbers are
creosoted with 25-pound treatment for protection against marine
borers. Removable floating creosoted timbei camels will be placed
ih 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.

o. Breakwatef. A breakwater with top elevation of +3.0
will be provided to the southwest of the»structure, as shown on
plate II-2. 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 Elosing operation, thus limiting
the incident wave heights to those equal in height to the smaller
waves which approach directly along the channel alinement. The
breakwater will provide a quieted area and a substantial reduction in
waveloads 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 breakwate? 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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p. Access road. The existing shell access road between the new
La. State Highway 23 and the structure will be used until the new levee
is completed between levee station 118+00 and the structure. This is
necessary sihce the new road is to be constructed on the landside
berm of the levee. See plate III-1 for general alinement.

3-04 Operating Machinery Design.

a. General. The design of the gate operating machinery
involves a mbtor-powered chain hoist and a freewheeling counterweight
system. The counterweights aid the hoist machinery in closing
the gate from 0° to 50° and oppose the hoist machinery in closing
the gate from 50° to 90°. The counterweights prevent wave action
from slamming the gate and causing large stress variations in the
hoist chain during the later portion of the closing cycle and also
provide a positive force on the gate for opening against small
differential heads.

b. Hoist load. The folldwing assumptions were made
in determining the maximum design hoist load:

1. A 4-foot layer of silt will cover the gate because

of the 4-foot difference in elevation between the structure

sill and the charinel.

2. This layer of silt will remain intact from 0° to 30°.
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3. The layer of silt will fail and slide off the gate at
the 30° position. |

4. The pumped water will eliminate all suction.

5. No buoyancy will be present from the air pocket.

6. No wind pressure will be exerted on the gate.

7. No wave pressure will be exerted on the gate.

8. No differential head will exist.

Hoisting loads were calculated for gate closure angles at 10°
intervals and various silting conditions. ThPmaximum hoist load
occurs while hoisting the gate from the fully open position with
4 feet of silt.

c. Chain factor of safety. The factor of safety is the

chain bréaking strength load divided by the maximum design hoist
load. '

1. For maximum loading, the factor of safety fof the
hoist chain (2 1/8" diameter die lock chain) is 3.4. For
condition of no silt, this chain has a factor of safety of 7.0.

2. The counterweight chain (1 1/4" diameter die loc}; chain)
has a factor of safety of 5.0.

3-05. Cathodic Protection.

a. Salinity records. Records 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 readings from the Empire
area indicated that a high corrosion rate must be anticipated.
Accordingly, the design has been made adequate for the maximum

corrosion rate.
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b. Corrosion protection measures.

1. General. Cathodic protection provided for the flap gate
is 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 was not originally available at thé
site. Commercial power is now available.

2. Anodes. The anodes are‘high purity zinc anodes rated
335 ampere-hours per pound at a 90 percent efficiency with a solution
potential of -1.10 volts relative to a copper-copper sulphate reference
half-cell. The system is designed to provide a’polarization
potential of -85.Q volts measured to a reference half-cell. Slab
(hull) type anodes weighing 12 pounds are utilized on the skin
plate and 1.4" x 1.4" square anodes weighing 6 pounds per foot are
used on the structural members on the underside of the gate. The
number and size of the anodes were selected to cbtain 20-year life and
to insure current distribution to shielded areas of the éate.

The anodes are welded to the gate membérs and the skin plate. Details

of anodes, mountings, and locations are shown on plate III-36.
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CORPS OF ENGINEERS

OCTOBER 1270 FILE NO. H-2-25048
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DISTANCE IN FEET

35 30 25 20 15 10 5 2} 5 10 15 20 25 30 35
f I 1 | 1 | | ] | | | ! | ! |
20
PROTECTED SIDE FLOOD SIDE
15
o S WL EL12.) \V
— e
10
E) 8.0 867 6972 fp e
€£1.6.0
5 EL5.Q ;:lgg PESIEIT
R e B0 - (CH) y238
(cH T T ar i -0
L n e
El20 \V ikl 7292 25 LRLLELEY ST $=23
B0 738 . 28 Rl LA Ei.1.0
e , 2 "
0 PYRRRIA Y ; = 30 ,;3’
. =300
- Shell 40 2R
» ¢= 0 7
s 2o »7
"N, , 4
| ~242 RELLP A/'A/:’ 77)|
Aapl AN A AN
- s e D
w c=0 #=23° 1 1095k
o R
4 7240
- cs O
z b=23°
) -0
5 |
g i
u - [ W # Ei1-13.0
] ¥z 55
w c=0 .
s _ R  #=30° ____ DesignElev. 2012 gy 150
¥’ 40
c= O ‘ ‘ (CH)
b= 23° ! E|-18.0
Y=
P3O I “ , (SM) .
_20 | l 1.-20.0
y'= 40 I l
¢* O
25— =23 Reauired [ 1] _EL-250 (cH)
30—
o o I o e . El. -32.5
. IFy =227 ———=Lbs
-35L H

IM =1585

0

Ft.Lbs

(S) CASE F.S.=1.25

WITH WAVE

GENERAL NOTES

(S) - Shear sirength case governed for design.
Stability analysis by the method of planes with
surfaces 45% ¢4 ond F. S.21.25 applied to shear
strength of the soil.

¢a- Available angle of internal friction in degrees.

$o- Developed angle of internal friction= tun'é‘_!gfw”

Ca- Unit cohesion available. :

Co- Unit cohesion developed = Ca: F S.

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

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

$Fn- Summation of horizontal forces.

M - Summation of moments obout the sheet pile tip.
7.7~ Unit weights PC.F

SWL- Still water level

fo - Dynamic wave force,effective to top of impervious
clay layer. (EL-7.0)

NOTE:

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

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

REACH BI - TROPICAL BEND TO FORT JACKSON

EMPIRE FLOODGATE
ANTILEVER SHEET PILE FLOODWALL
STABILITY (S)

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

OCTOBER 1970 LE No.H-2-25048
it
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40 30

30 40

I [

PROTECTED SIDE

FLOOD SIDE

S WL EI 121

IN FEET — M.S.L.

ELEVATION

El-16.25

(v, 9 [

C .o".""'
L
2

l".'l., m
MAAXIAABA

273 oy _EL716.25

IN FEET — M .S. L.

ELEVATION

500 Shell 7
H
22
2
. 23
—_ ”,
. 25
22
) :305
88 748 . 780
(CH) /svu'ﬁc water pressure
650
1453, } 1555,
(s —
583 I
(CH)
. | 2080
[::: ] (sm) | r
(CH)
840 El.-40.0 5084 ElL-40.0
) i i | i | L | I 1 I | 1 |
1000 [¢] 1000 2000 1o/f1? 2000 1000 o] 1000
MONOLITH T-I
Available Unbalanced T-WALL SHEET PILE CUT-OFF ANALYSIS Q@ Available Unbalanced
Resistance Water Resistance Water
£S.=1.30 E.S.= 1.25
NO WAVE WITH WAVE

Resistance due to bearing piles
supporting T- Wall was neglected
Available resistance shown is

that in excess of the resistance
developed to bolance the waterload.

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

REACH BI - 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

-10

=15

IN FEET - M.S.L.

ELEVATION

-25

-30

-40

T- WALL SHEET PILE CU

T-OFF ANALYSIS (Q)

DISTANCE IN FEET
40 30 20 10 [o] 10 20 30 40 5Q 60 70
i I | 1 T ] T I i I § ]
— PROTECTED SIDE FLOOD SIDE
El 63 AV
— / NOTES:
Floodgate structure analyzed for
/ maximum reverse head, as this case
— / proved more critical.
5|9/ El. -20 __L Sheet pi}e cut-off not offected by
| FLOOD GATE — wave load since wave pressure IS not
Static considered effective below on impermeable
— water pressure‘] stratum.
Bottom of channel E1-14.0 Bottom of channel
1P ap! W.
237 7%s Sheit Y
— 1 [ L) T 1 "
o] 3000 Ib/ft
El-24.0 2500
(CH) B
= Shest pile EIZ300
L cut ~off
El.-32.5 GHl (No unbalanced water) E":%
| Ei-335 (cH)
E1.-36.5 EI-36.8
N M) EI.-38.0
n El- 40.0 ~38 (cH) "E1L-40.0
FLOOD GATE STRUCTUR Unbaianced
Unbalanced Available
T-WALL SHEET PILE GUT-OFF ANALYSIS (Q) Water Resistance
442 -3
PROTECTED SIDE FLOOD SIDE
\ sag 7 swLid
\ s —
\ —10
\ \ NOTES:
\ \ Wave pressure -5 2 Resistance due to bearing piles supporting
El.2.0 631 L] tloodgate ond T-Wall was neglected.
\ i’”og'o" woter pressure 3 Available resistance shown is that in excess
F S z| 30 | ¢ prassu F s —0 | of the resistance developed to balonce the
. . . _._5_.___L..z.§ E water load.
NO WAVE ! WITH WAVE ]
w
7 LI L DAL B LR B 2D [y Vv 1ty rprr-rrrr7r _'52
1000 0 1000 Ib/f12 % 1000 0 100016/t =
| : z
37 EL-10.5 | _Ei.-10.5 —-10 P
Shell L <
2| l u
]
Sheet pile | —-15 W
cut-of f— |
7’:)%’7’9’7"7’,’;’;6’7’;’7’152 1
1000 & 100 SM) f _-20
V (CH) |
sod lea El.-23.0 EI.-23.0
- -— - - —-— —~-25
Available Unbalanced Available Unbalanced
Resistance Water M ON O LlTH T— 2 Resistance Water

—-25

—-40

M.S.L.

ELEVATION IN FEET -

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

REACH BI- TROPICAL BEND TO FORT JACKSON
EMPIRE FLOODGATE

UNBALANCED WATER LOAD ANALYSIS
STRUCTURE AND T-WALL

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

OCTOBER 1970 e wo. H-2-25048
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20

w»

IN FEET - M.S.L.
O

ELEVATION

DISTANCE |IN FEET DISTANCE IN FEET
25 20 15 10 5 0 5 10 15 20 25 30 25 20 15 10 5 0 5 10 15 20 25 30
[ T I | T T | I I i ] [ T | I T [ T T. Rl 1 1
— 20 — 20
PROTECTED SIDE FLOOO SIDE PROTECTED SIDE FLOOD SIDE
47! — 15 47 15
\ \ ,
\\609 \vi S.WL. ELI2. \\509 \V4 SW.L.EL 2.1
\ o \ ==
\ -~ 0 \ 10
\ \
- N
\ Static water \ \
(P'.SSUT. \ Wave pressure \
\ Wave pressure
\ 4 \ \ a
Ava €1.2.0 631 1088 — £.2.0 631 fuose .
e EL 1O = EI1O =z
AT CAAA A It X KA Ripea - % i P
Y&&aﬂ%’ lfl-’Q aias o] R @LiE) °r ’ AN S ° v
55
1551
2k / / g
' - 3l o =375 - b El.-3.7% -3
290 £1-375 .,7777797')”579;3,,’3;,’ I El.-3 |00—E|' 3.7% TSI, l HO El 15 z
3395 I I S T H ] / 4s 2
| / Shell | | o
Shell .:
| / I ] €L-7.5 1
Sheet pile | l ' 946 w
cut-off — | Sheet pile _1
! I -0 cu'-off\ i w0 W
895 350 ! y - |
{CH) | 894 I
64l % E1-13.0 (CH) T. €1.-13.0
[ (sm) | EL-5.0 (sM |
752 219 I =B -5 | EL-15.0 ~-15
(CH) | (CH) |
1096 J EL-18.0_ | £1.-18.0
{ (5M) | M) l E1.-20.0
1209 240 t El.-200 —~ <0 - i S —-20
V (CH) I (CH) l
Bood El-230 lesy — Fl-230 de3 El-23.0
- .25 L —-25
| ! | L 1 2 { 1 ] | L ! | 2 | ! 1 L 1 2 I i PR 2
1500 0 500 Ib/ft 1500 0 1500 b /1t 1500 ) 1500 1b/#1 1500 0 1500 Ib/ft
Availabte Unbalanced MO__L_'_w__J;:é Avaitable Unbatlanced Avgilable Unbalanced M ON o l:' TH T-4 Availabie Unbalonced
Resistance Water T-WALL SHEET PILE CUT-OFF ANALYSIS (Q) Resistance Water Resistance Water T- WALL SHEET PILE CUT-OFF ANALYSIS (Q) Resistance Water
E S.z l. 30 F. §- = '.g§ NOTES: E s.: |. 30 F. S.' |.25
m— WITH WAVE Resistance due o bearing NO WAVE WITH WAVE

piles supporting T- Wall was
neglected.
Avaitable resistance shown

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

REACH BI - 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

FILE NO. N-2-25048

is thatinexcess of the resistance
developed to bolonce the water
load.

OCTOBER 1970

PLATE 1L - 13




FEET — M.S L

ELEVATION IN

TIP

DESIGN LOAD IN TONS

(o} 10 20 30 40 50 60
~40 T - — J T
. 12" % 12" Prestressed -
Concrete Pile i
|
Compreéswn-__l
-50 — . - —
TENSiON cmmvents commmmemnn |
. \ For Sandiand Siit !
’ Layers in Clay Strat
ayer IK =y|°r um
—60 L \ j Kp=070 L |
-70k . [ ,.i*,‘,f S
|
|
-80 . N 1‘*'7 —
v’\
o) !
: \ |
=90 - ST \ \
-100 —— 1 i 1
MONOLITH T-1I
PILE DESIGN (Q)
DESIGN LOAD IN TONS
o] to 20 30 40 50 60
-40 : - T T
12" X 12" Prestressed-
Concrete Pile '
COMPression e
-50 - .- . ]
Tens!on e a—
For Sand: and Siit
Layers in Clay Stratum
Ke= 1.0
-60 Ky 2070 ]
~70 b .
-80 t—-- - e
|
|
-90 - R |
j , :
’ | |
i | 1 1 L

-100

MONOLITH T-2
PILE DESIGN (@

FEET — M.S.L

ELEVATION IN

TiIP

- 40

~-50

- 60

-70

-80

-90

-100

- 40

- 50

- 60

-70

- 80

-90

=100

DESIGN LOAD IN TONS

10 20 30 40 50 60 70
12" X 12" Prestressed -
Concrete Pile
Compreslsion——
Tension| == amm—
K=10 irI Compression
K =070 in Tension
AN
MONOLITH T-1
PILE DESIGN (8)
DESIGN LOAD IN TONS
10 20 30 40 50 60 70

12"x |z'( Prestressed-
Concrete Pile

COMPpression e

\'¥ Tension emume cewm

in Compression
in Tension

NN

MONOLITH T-2
PILE DESIGN (9)

FEET - M. S. L.

ELEVATION

SUBGRADE MODULUS-Kpg IN PSI

[¢] 200 400 600 800 1000
L T T 717 7T
0[ - 0
Bottom of Footing El-16.25
- _— hell -
20 Elo23 ~ T ——— She 20
87 83!
(CH)
- 40 }-— — -40
267 Et—-47
(CH)
- 60— ElL—63 4 ~-60
267
-80 |- 330 (CH) —{-80
\
L \ .
~-100- —‘ =100
MONOLITH T-i
SUBGRADE MODULUS
SUBGRADE MODULUS-Kpy IN PSI
o] 200 400 600 800 1000 1200
T T T 1 v T ]
OI— Y
g Bottom of Footing EL-105 -
o —— Shell
—20-& AR : E——— e I P
B (CH) 7]
-40 — -40
A 267 EiL-47
(CH)
-60 - El-63 160
267
-80 390 (CH) —{-80
\
o \ .
-100 —J ~100

MONOLITH T-2
SUBGRADE MODULUS

GENERAL NOTES

Np -— 22 PCI for shell

Ady,— Thickness of shell (f1)

d - Projected pile diameter {in)
b — Unit conversion factor =12"
K, — 80 Qqu (PSF)

 — Unconfined compressive
Strength = 2C

C — Cobhesion

Kpng— 04 Kyd/b (for cohesive soils)

0.4 — Reduction factor for cyclic loading.
Knd — OS5 Nnadod/b(12)[ for noncohesive soils]

K. — Lateral earth pressure
Coe fficient (Compression)

KT — Lateral earth pressure

Coefficient {Tension)
K~ Conjugate stress ratio
NOTE:

See plate IT-IS (Pile Design,
Monolith T-3, T-4, Floodgate) for
ilustration of calculations for pile
design based on (S) stirengths.

NEW ORLEANS TO VENICE, LA.

DESIGN MEMORANDUM NO.2 — DETAIL DESIGN
REACH B| — TROPICAL BEND TO FORT JACKSON
EMPIRE FLOODGATE
PILE DESIGN
MONOLITH T-1& T-2

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

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

I'N

ELEVATION

DESIGN LOAD IN TONS DESIGN LOAD IN TONS
o] 10 20 30 40 50 60 ) . [} 10 20 30 40 50 60 70 SUBGRADE MODULUS - Kp4q IN PSI
-40 1 ‘ l "40 : i o 100 200 300 400 500 600
12"X 12" Prestressed ! 12" 12" Prestressed f ' | ! | ! | 1T [ ' 1
Concrete Pile . Concrete Pile
- ) COMPress on s——j— ] - L b N Compression e
50 Tension — i 50 N Tension —— c— O([— Bottom of Footing EI.-3.75 =0
\ For Sand and Silt \ ) ) > om— hell
Layers in Cloy Stratum 3 K= I.IO in Compression - 44 €1-13 (CH) 429 EL-7
\ Ke i (4] \ K #0.70in Tension 4 (CH)
-60 \ Ky =070 7 Z _g0 B N S . - -20 — : £1-20 | _,0 GENERAL NOTES
l -
N \ “ L _ See plate MM —-14
)\ u = (cH) on pile d,rs izgn. Monolith
~-70} - - - — - e “ _70 -\~ . -40 -40 T-land -
z O - 67 EL-4
o) m |.— 47
z o) - .
S i * cH
& ! z
-80f —- > -80 z -0 El-e3 — -60
3 ]
w = 26
g - -
-
-90 : - - — -90|—— o o_gop cH) 3%0 —-80 NOTES.
: ! \\ . Settlement of structure
i i - e . due to consolidation is not a
] ‘ problem since the major loads
-100 L -100 . -100 —J 100 are caused by hurricane water
heads of insufficient duration
for consolidation of the founda-
MONOLITH T-3&T-4 MONOLITH T-3 &T-4 ~ MONOLITH T-38T-4 tion clays fo ensue. Ty
PILE DESIGN (Q) See piate IL-16 for Tip elevation | /
Q PILE DESIGN (8) _ SUBGRADE MODULUS ) and location of Test Piles. e
B, (S), AND S,
0 05 1.0 15 DESIGN LOAD IN TONS ,
T T T T T T T T T T T T
CLAss 6" I 1 v ‘ I N 1 s 10 '8 20 28 30 35 SUBGRADE MODULUS - Kpq IN PSI
Cro— TREATED TIMBER FN and (S} in TS F, Sy in Tons Per FT of d — -20 ~-40 I o 100 200 300 400 500 600
s Class"B" | ! | ! | ! I ! | ! | T 1
L T EL.-250 B Timber Pile
. ‘ B = 00234 (s) __|Compression
. N -50 2 -20 —_-
_30— - \/ lAvg. =25°,C:0  -30 Tension | c— 20 105 Bottom of Gate EI -245 20
. l Y'Avg. = 46 PCF=0023TCF ) K =10 in Compression
- i - ] Sl . = 4
L " i nyo \ (fe(e: B:;I'ngx';:% :EU) 4 a \q\\%Q K =0.70 in '|!’ens|on ; (CH)
- \ Gc = Copactly *3y3 St : ¥ -60 N 4 — ~—'—Jr'— — e 2 40 —-40
-40 i N — -40 N N~ : El-47 267
i \ S¢ =Skin Friction . | \ ! | !
=(S) X Perimeter - i Minimum Penetration . - E
- 1 \ = 00107d(4.5-00417d) w —f-—Y —\%a: - Er-‘s‘?‘g“ w (CH)
/ = 0.04815d-000045d N 1 N L _enl— _ d_
50— | 7 {! \\ — -50 z 0 I \ N z 60 E1L-63 - 60
/ ‘ |
4 | z - -
\ ] : v{ ]
=/ ~4 = - 2
’ S .80 | X § _gol- —{-80
: ~{ -60 o ! N @ (CH)
Iy w ! Desig w
~ | ] = -4
l‘: - | J 462
~ 70 -90oft— R 100~ —-100
€ (s) _sneTngmz.s ‘ ‘ | | FLOODGATE
P, an ° |
N oore i | ; } | | BEARING PILE SUBGRADE MODULUS NEW ORLEANS TO VENICE, LA,
80 -100 ‘ ' ‘ DESIGN MEMORANDUM NO.2 — DETAIL DESIGN
l , \ \ FLOODGATE REACH Bl — TROPICAL BEND TO FORT JACKSON
20 B : .
Lo PILE DESIGN (S) EMPIRE FLOODGATE
-90 - 0 5 —-90 PILE DESIGN
PERIMETER
FLOODGATE : . MONOLITH T-3 & T—4, FLOODGATE
(S) CASE GOVERNED FOR DESIGN U.S. ARMY %%glprgzsgr mesgg'u&&nrgsw ORLEANS
OCTOBER 1970 FILE NO. H-2-25048
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ELEVATIONS IN FEET-M.S.L.

10

-10

-20

-30

-40

-50

-60

-70

-80

-80

-100

BORING NO. 2-SE BORING NO. 3-SE BORING NO. Y4-SE

STR. 99+85 STR. 103+82 STR. 102442
ON BAL . ON 84 100 FT. LEFT OF BA
9-18-68 9-19-68 9-13-68

NOTES:

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

FOR SOIL BORING LEGEND,
SEE -PLATE A.

FOR LOCATION DF BORINGS
SEE Plie IMT-18

BORING NO. S-8E

STA. 101422
100 FT. AT. OF 8A
9-12-68

sT38%83%s3

$8 4

& 44845

DESIGN MEMORANDUM NO.2 - DETAIL DESIGN
REACH B1- TROPICAL BEND TO FORT JACKSON
EMPIRE FLOODGATE .
GENERAL TYPE BORINGS
Nos 2-SE, 3-SE, 4-SE & 5SE

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

FILE NO. H-2-25048
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3.L.

- M.

ELEVATIONS IN FEET

PERCENT LORD P TONS / 0. FI.
. 0 20 40 60 80 - 100 120 140 0. 0.2 0.5 1.0 -] 10 $0
TEST DATA / :
BORING NO. 1-SEU WATER CONTENT SHERR STRENGTH WET DENSITY NORMAL STRESS C |LINGY @ /
STR. 101462 % WATER, DAY WEIGHT TONS ~ 80.FT. POUNDS / CU.FT. TONS / 50. FT. L e|® L
10 FT. AT. OF BA 20 4w 60 80 100 120 40| 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 50 _80 100 120 1.0 2.0 3.0 4.0 60 B |LINE .3 TR LN 52 :
L J
i 11-17 SEPT. 1968 5 /ﬁ//’u. / .
z ® 3.
[J . \
1 z /! s0 N | |a4e2.3
O D =i 84
S ) S '
. A yd PNR-="%
] z g / . | B
o T 20 e 28 i "{
. ] El-30 v o \
sM_gll-150 N . o - 271 1
™ IiULs EL-18.0 ‘ A
o s N o . |
—=g — ’c 0 26 i
. g { b LIOUID LIMIT \
2] .sls. \°‘. (] : L . A 2.5
A i PLASTICITY CHART g, |
3\ | —|DESIGN - R ) o3 \ ;
. V'/ Ses3
\ \
. - \\ - -—ie g0 2 4 5 8 1.0 1.2 LA . ‘
o ® !
/% | ] \\ o [ J Jﬂ/" 21 :
si3e \ - m
o . ///’ \\ |
uw .6 20 q
— 2 o \
1 1.9 4
< z — ~ \
E e Q % 4 — 1/ % 18 1.8 - ( 3
ﬁl - 4 1.98
\ﬁf’ b . g — sl I Ly Enbste | o N
.8 C. =99
be > L —1 < .
ore. 9:ps50 © : 3 2 b= : 6 \\
d . N \‘
—
Qe o — s N
T . ° o 2 \“K
J :'"".P e ‘. 0. & 1.4 - — EL-SEQ 72 A
L= . ® ‘ NORMAL STRESS, T.S.F. iy v N L\q\ \
3 ’ - ST RS \
. : : NUL NN
SHERR STRENGTH DATA 12 N Y,
ER
woo ' \ \ \\ N
B0RING ENVELOPE e STRENGTH CLASS \\\‘ \ s
X . . £L. ® [c-w 9 <R
I |- 5.8 1.3*| 0.07| ¢H H \
nor 2 |-209 o] o008 CH * AN
I . 3 |-270 1.4°| 0.14| CH , N
4 |-e0) o o°| 0.36]| cH '
120 |- s |-a49 o*| 0.22| cH
s |-e7.3 os*! 0.28| cH
| . I-SEV
: 7 |-770 0°| 0.38| CH
ok 8 1-80.9 18° | 039 CH ‘ CONSOLIDATION DARTA
- s |-264 R 15! 06 | cH
i 10 |-19.2 T 3¢ o S O - (UC) UNCONFINED COMPRESSION TEST
mi 1 {-248] s 17°| 0.32 | CH @ - (Q) UNCONSOLIDATED - UNORAINED SHERR TEST
12 |-48.9 34°| O ML A - (R) CONSOLIOATED - UNORATNED SHERR TEST
- L]
I 13 |-75.2 22°} 0.28 | CH O- (S) CONSOLIDATED - DARINED SHERR TEST
BORINGS WERE TAKEN WITH A S INCH DIRMETER
150 STEEL TUBE PISTON TYPE SAMPLER
FOR SOIL BORING LEGEND SEE PLATE A
FOR LOCATION OF BORINGS SEE PLATE XL -8




So/L BORING LEGEND
® - Genera/ type Soi/ Bormg

@ - 5'dig. Undisturbed Soil Boring

FLOOD?IPE ELEVATION

"=20' Moriz.
|lI 10" Vert.

Scale:

lor Frein fo existig levee, See p/ofe T -4

For secrons, se¢

For Soil Borlﬁg logs see plates 77-16 snd ZI- 17

Elevations are expréssed 7 /?e/ and
refer to mearn sea /evel

@fe T-19

OCTOBER 1970
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4-01 General.

Co., Inc., Morrilton, Arxrkansas.

SECTION IV - CONSTRUCTION HISTORY

the time of inspection was approximately 95% complete. Contract
completion is expected 31 Dec 75.

4-02 Construction'sequence. Since starting on this job, the
Contractor has observed the following construction sequences:

l.

m.

Perform initial excavation.

Construct closure dams and temporary dikes.

Install dewatering system.

Place

Drive

Drive

Drive

Place

Place

Plact

Start

Start

Place

shell to use as a dry work base.

tesf piles and perform tests.

steel sheet piling.

concrete piles.

stabilization slab and base slab concrete.
gate bay wall concrete (except final lift{.
T-wall concrete.

placing semi-compacted fill and riprap.

installing gate.

final 1lift of gate bay wall concrete and install gate

operating machinery.

n.

Finish installing gate.

Place

gate slab concrete and install gate seals.

Test gate.

Flood Excavation and remove closure dams.

Construct fender system and dolphins.

Iyv-1

The Empire Floodgate is being constructed under
contract No. DACW29-73-C-0151, awarded 30 Mar 73, by Rosiek Construction
Work was started on 1 May 1973 and at



4-03 Sources of Materials.

a. Closure dams: Shell for the closure dams came from Lake
Pontchartrain, supplied by Ayers Materials, Inc. Uncompacted fill
came from initial excavation and Covernment furnished borrow areas
in the channel north and south of the structure.

b. Semi-compacted fill and clay came from stockpiled material
from initial excavation and borrow areas. Contractor also requested
and was granted permission to use as borrow the stockpile area south
of the baseline and east of the Waterway.

c. Riprap came from Reed Crushed Stone Co., Gilbertsvile, Ky.
. d. Concrete material sources.

(1) Cement: Louisiana Industries Type II, produced at
Midlothian, Texas.

(2) Aggregate: Louisiana Industries, Price, Washington Parish, La.

(3) Curing Compound: Hunt's Process-Southern, Ridgeland,
Miss.

(4) Air Entraining Agent: Hunt's Process~-Southern, Ridgeland,
La. Concrete was batched at the job site.

4-04 Concrete Proportions and Control Procedures. The U. S. Army
Waterway Experiment Station at Vicksburg, Miss., was requested to design
. the concrete mix and they recommended using 400 1lbs. of cement,

1210.8 1bs. of fine aggregate, 1975.3 lbs. of coarse aggregate and 216.0
1bs. of water per cubic yard of mix. Design plans required a strength
of 3,000 psi at 28 days.

The contractor started using the recommended mix at the beginning
of concrete placing on 16 Aug 74. On 26 Aug 74, due to aggregate
gradation problems the mix was changed to 415 lbs. of cement per cubic
yard. 150 cu. yds. were placed this date on the right gate base slab.
On 30 Aug 74, the mix was returned to 400 1lbs. of cement per cu. yd.
On 4 Sep 75, due to low test cylinder breaks, the mix was
increased to 423 lbs. of cement per cu. yd. On 9 Oct 74, the mix was
increased to 446.5 lbs. of cement per cu. yd. and on 18 Oct 74 it was
increased to 470 lbs. of cement per cubic yard for the same reason.

No other changes were made. '
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The contractor hired Shilstone Testing Lab, Inc., New Orleans, La.,
to perform the quality control and testing of materials for the concrete.
The technicial was supervised by Government personnel. Government
personnel also obtained the concrete cylinder samples for breaking at
7 and 28 days in the District's testing machine. Some cylinders were
broken at ages ranging up to 90 days to check the possibility of slow
setting concrete being used. The results were inconclusive.

Concrete strength has ranged from a low of about 2,336 psi to a high
of about 5,593 psi at 28 days.

4-05 Instrumentation.

(1) The only instrumentation required during construction was
the dewatering system. After some minor problems at the beginning,
the contractor's dewatering has been performing well, keeping water
levels below the required 4 feet below the bottom of the excavation.

(2) Settlement bolts have been installed on both sides of the
structure, and the initial elevation measured.
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5-01 Inspection Team.

SECTION V - INSPECTION

The inspection of the structure was conducted

on 4 Sep 75 by the following personnel:

LMVD

Mr.

Mr'

Department of Publig Works

Messrs. Magner, Jr. and Simpson

R.

Gl

Dubuisson

Cordes

H.

F.

J.

Spellmann
Mehrtens
Elquezabal
Dement
Gwyn
Johnson
Strecker
Jesclard
Landry
Ziegler

Ashley

Technical Engineering Branch

Construction Branch

Inspection Coordinator

General Engineering Section
Constructibn Division
Hydraulics and Hydrology Branch
Foundations é Materials Branch
structural Desién Section
General Engineer - Mechanical
General Engineering -~ Electrical
Operations Div

Operations Division

New Orleans Area Office

Representatives of Plaguemines Parish Commission Council

Messrs. Petrovich, Brown, Beshel, Chison, Greco, Maites, and Kirby

5~-02 Orientation.

Prior to the inspection, the team members

were given a brief orientation on the following features of the structure:
Hydraulics and Hydrology, structural considerations, foundations,
operating machinery and construction history.




5-03 Observations.

a. General. The structure construction was 95% complete and still
ih dewatered stage when the inspection was conducted, thus allowing
the inspection team access to the areas that will be flooded when the
approach channels are dredged. The following major items were not
yet constructed at the time of the inspection: tie-in levees, breakwater
dike, boat dock, timber guide walls and fenders.

Conmentsron observations made during the inspection follows.

b. Reinforced Concrete.

(1) Floodwalls. There were a few shrinkage and temperature cracks
noted on top of the east and west walkways, but all exposed concrete
surfaces were in satisfactory condition. The west end of the T-wall
monolith T-L4 has settled slightly, causing a separation at the expansion
joint between T-4L and T-3L. The separation at the joint between
the walls was 0.40 inches on 25 July 75 and 0.70 inches on 31 Oct 75.
Both the east and west floodwalls are being monitored for settlement
and movement. " )

(2) Gatebay monoliths. Minor temperature and shrinkage cracks
were visible on the outer sill for the flap gate and the vertical face
of the base slab which faces the outer sill. The rest of the gatebay
monolith and superstructure on top, including the control house and
pump platform, appeared to be in good shape.

C. FlaR gate.

(1) Condition. The major portion of the flap gate seemed to be in
excellent condition. The lower parts of the flap gate, on the flood
side, including hinge brackets, shim plates and anchor bolts, were
rusting and needed touch-up painting. Also, some of the nuts on the
flap gate hinge anchor bolts on the concrete sill were loose and
appeared not to have been properly tightened during the initial
installation. The cathodic protection system on the flap gate was
all in place except for one missing anode on the bottom eastern edge
of the flap gate.

(2) Non-Operation. The flap gate was not operated during. the
inspection because the electrical controls and associated wiring
for the operation of the flap gate were not completely installed.

d. Operating Machinery. None of the machinery was operated due
to the incomplete installation of the electrical panels and controls.

e. Approach Channels. The approach channels directly on each side
of the structure had been excavated, shaped, and riprap placed in
accordance with the construction drawings. However, there was a small
depression in the riprap adjacent to the floodside of the gatebay monolith.
After the -structure has been watered, the remainder of the approach
channels will be dredged and more riprap placed.
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£. Steel sheet piling floodwall. The steel sheet piling floodwall
extends from the "T"-type, reinforced concrete floodwall to the levee
on each side of the structure. All of the exposed steel seem to
be rusting. The steel sheet piling on the west side of the structure
at approximate base line station 98+73 has settled from 1.50 to 2.00
feet. Settlement of the steel sheet piling decreases along .the sheet
pile wall to the extent that at station 99+78 it is approximately

6 inches. The steel sheet piling is being monitored for settlement
and movement.

g. Instrumentation. At the time of the inspection, settlement
reference marks have been installed on the west gide of the structure
but not on the east side. One ' permanent bench mark had been
installed. :




6-01 Remedial Actions Taken Subsequent to Inspection and Prior
to Flooding. :

a. Cathodic Protection. The missing cathodic protection anode was
replaced at the bottom eastern edge of the flap gate on the flood side.

b. Flap gate painting. The lower portion of the flap gate was
sandblasted and painted.

c. Anchor bolts tightened. All of the nuts on the flap gate hinge
anchor bolts on the concrete sill were inspected and tightened as
necessary.

d. Form work anchor bolts. Some exposed form work anchor bolts
were visible on the channel side of the gate monolith wall near the
outer sill. These exposed anchor bolts were burned off and the area
patched with grout.

e. Instrumentation. Settlement reference marks were installed on
the east floodwall to complete the instrumentation system.

f. Riprap. Riprap was placed in the depression adjacent to the
flood side of the gatebay monolith to bring it up to design grade.
Scour surveys will be taken to determine the effectiveness of the
riprap around the structure and in the approach channels.

g. Electrical Controls. All electrical controls, panels and associated
wiring for the operation of the flap gate, emergency generator, and
pump were completely installed and all machinery is operational.

h. Flap Gate Test. On 12 Sep 75, representatives from NOD
inspected and witnessed an operational test of the flap gate in the
dry. The gate wal fully operational and performed satisfactorily except
for a minor adjustment of the contacts whichcontrol.the skew of the
gate when one side is between 4 and 6 inches ahead of the other side.
Adjustment of . the contacts was made soon thereafter.

6-02 Propoéed Remedial Actions. To insure the safety, stability,
and operational capability of the structure, the following remedial

action is proposed to be. carried out by the present contractor at the
site.

a. The placement of approximately 70 tons of riprap as shown on
plates II-2 and II-3 in order to provide more erosion protection to
the breakwater dike at its intersection with the flood side toe of
the hurricane protection levee.

b. The gate locking device retainer plates are to be repositioned
to correct the misalinement between the gate locking device and the
bearing plate on the top girder flange on the gate. Also, two
additional steel plate stiffners are to be installed at each end of
the flap gate plate girder to reinforce the girder as shown on plate
Ir-12.
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c. 1In the gate chain hoist system, an idler drum or chain guide
was added by contract modification in order to remove excessive slack in
the chain. See plate II-25. The diameter of the idler drum was
too small and the chain lengths wedged on the idler drum, thus causing
the anchor bolts for the idler drum support to pull out of the
concrete. This situation is to be corrected by increasing the diameter
of the idler drum from 8 inches to 14 inches to eliminate the chain
wedging and to provide sufficient anchorage for the idler drum support
by welding it to the machinery base and wildcat support. See plate
II-26.

d. The exposed bearing surface of each of the gate reactions
grillages near the top of the gatebay monolith was recessed
and skewed in the concrete such that the bearing plate on the top
girder of the gate was bearing unevenly on the grillage concrete instead
of the grillages. Concrete was chipped out in the vicinity of the grillage
bearing surface in an unsuccessful effort to improve the seating of the
girder bearing plate. The face of each of the flap gate bearing
plates is to be sufficiently ground down to allow proper bearing

against the reaction grillage bearing surface.

e. Two autamatic tidal gages are to be installed on the structure
for hydraulic analysis of head loss through the structure. One gage
will be located on the pump platform and the other will be located
near the outer edge of the southwest timber wall.

6-03 Engineering Data File. The data, to be included in the Engineering
Data File is being accumulated during the construction of the -
structure. -When construction has been completed and the structure

is turned over to the Plaquemines Parish Commission Council for

operation and maintenance, one set of all the data in the file will

be furnished to the parish commission council and one set will be

retained in the NOD Engineering Division for use in future evaluations.

6-04 Conclusions. It is concluded that the finished portions

of the structure are safe, stable and structurally sound, and the structure
will serve its intended purpose.

6-05 Next Inspection. The next periodic inspection of the structure
is scheduled for December 1976.
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TABLE I
ALLOWABLE WORKING STRESSES FOR STEEL
Working stresses for structural steel are shown under two stress
groupings for hydraulic structures. Numerical stress valves shown

in table in parentheses are for A 36 steel.

Group I Group II
Loading psi Loading psi

Basic stress: : 0.50 Fy 0.67 Fy

Tension Stresses:

Structural steel net section
except at pin holes. (18,000) (24,000)
0.50 Fy : 0.67 Fy

Net section at pin holes in eyebars,

pin connected plates, or built-up

members. {13,500) . (18,000)
0.37 Fy 0.50 Fy

Shear Stresses:

On the gross section of beam
and plate girder webs. (12,000) (16,000)
0.33 Fy 0.45 Fy

Compression Stresses:
On gross section of axially loaded
compression member for (K1l/r)

less than Cg. 1 083 KjFy 1.11 K;Fy
For axially loaded column with
1/r greater than Cc. 124,000,000 165,000,000
K12 K1l

o r

On secondary member, modify the
above values by multiplying the : .
following factor: 2 1 1

1.6-1/200y 1.7-1/200y
On gross area of plate girder
stiffeners. (18,000) (24,000)
‘ 0.50 Fy 0.67 Fy
On web of rolled shapes at
toe of fillet (22,500) (30,000)
' 0.62 Fy 0.83 Fy



TABLE I

Bending Stresses:

Tension and compression on extreme
fibers of rolled sections, plate
girders and built-up members
having axis of symmetry and
meeting required dimension

Group I
anding psi

Group II
Loading psi

proportions. (20,000) (26,500)
0.55 Fy 0.73 FY

Tension and compression on extreme

fibers of unsymmetrical members

(with compression flange supported) . (18,000) (24,000)
0.50 Fy 0.67 Fy

Tension and compression on extreme

fibers of box type members not

meeting required dimension

proportions. (18,000) (24,000)
0.50 Fy 0.67 Fy

Tension on extreme fiber of other

rolled shapes, built-up members »

and plate girders. (18,000) (24,000)
0.50 Fy 0.67 Fy

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). 0.50 KoFy -.67 K Fy

(Formula 5) 10,000,000 12,000,000
13 14
Af Ag

Use larger value computed by Formula

4 or 5 but not more than basic stress.

Where 1/r is less than 40, Formula 4

may be neglected.

‘Compression on extreme fibers of

channels. Value computed by

Formula 5, but not more than: (18,000) (24,000)
0.50 Fy 0.67 Fy

Tension and compression on

extreme fibers of large pins (27,000) (32,500)
0.75 Fy 0.90 Fy




TABLE I Group I
Loading psi
Tension and compression on extreme
fibers of rectangular bearing
plates. (22,500)
0.62 Fy
Bearing Stresses:
Milled surfaces and pins in
reamed, drilled or bored holes. (27,000)
- 0.75 Fy
Finished stiffeners. - (24,000)
: 0.67 Fy
Expansion rollers and rockers
(1bs/lin. inch)4 0.83 Kad
Bolts (Tension Stresses): _
A307 bolts . 11,500
A325 bolts 33,500
A490 bolts ; 50,000
Bolts (Shear Stresses, Bearing Type Connections):
A307 bolts 8,500
A325 bolts when threading is not
excluded from shear planes 12,500
A325 bolts when threading is excluded
from shear planes, 18,500
A490 bolts when threading is not
excluded from shear planes. 18,600
A490 bolts when threading is
excluded from shear planes 26,600

Bolts (Shear Stresses, Friction Type Connections):
A325 bolts 12,500
A490 bolts . 18,600

Bolts (Bearing Stresses, Bearing Type Connections):
Bearing on projected area 1.13 Fy

Weld Stresses:

Fillet, plug, slot and partial penetration

groove welds using A233 Class E-60

electrodes or submerged arc Grade SAW-1. 11,500

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

Complete penetration groove welds shall have the same allowables for

Group II

Loading psi

30,500)
0.85 Fy

(32,500)
0.90 Fy

(29,000)
0.80 Fy

1.11 Kad

15,500
44,500
66,000
11,000
16,500
24,500
25,000
35,500

16,500
25,000

1.35 Fy

15,000

17,500

tension, compression, bending, shear and bearing stresses as those

A-3



TABLE I
‘allowed for the connected material.

Combined Stresses:

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

(a) When f£5/F, _ 0.15

(b) When £5/F5 0.15° ‘

fa + Cpfp
Fa 1l fa
(c) At points braced in the plane of bending,6
£a + £y
—_— — 1
KgFy Fp

(2) Shear and Tension. 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 B307 DOLIES « « =« o o o o o o o o« o« o o o o » +F=15,000-1.6 fy

For A325 bolts in bearing type joints. . . . . . .Ft=37,500-1.6 fy ::
For A490 bolts in bearing type jionts. . . . . . .Fy=45,000-1.6 £y,

where fy, the shear produced by the same force, shall not exceed the
value for shear given in section g and h of this paragraph.

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

10,500
30,000
37,500

FOr B325 DOLES « « « s o o s o o o o o o = o o « Py 11,000 (l-ftAb/Tb)
FOr RB490 DOLLtS « « o « « o« o o s sa. o o o« o« » o« » JFy_ 15,000 (1-£4Ap/Ty)

Tp=the proof load of the bolt.




TABLE I

TABLE OF FOOTNOTES

Footnote #1:

1-  (Kl/r)2 Co= 2r%
2Cg where; Fy

K=

F.S.
K-effective length factor

(Kl/r) - (kl/x)3

F.S.=5 +
3 Ce 8C

3
8
Footnote #2:

This modification factor is applied to secondary members for 1l/r _ 150.
For 1/r between C, and 150, a factor of 1.0 is applied.

Footnote #3:

K2=1 -(1/x)2
2cgcb

Cpb=1.75 - 1.05 M1 + 0.3 My 2 but not more than 2.3
‘Mo My,

Mjis the smaller and My the larger bending moment at the ends
of the unbraced length.

Footnote #4: -

Kq= Fy-13,000 660
20,000

d=diameter of roller or rocker in inches.

Footnote #5:

F'e = Euler stress divided by factor of safety
F'e = 149,000,000

Klp

Iy



TABLE I

Footnote #6:

Where K4=O.83, and 1.11 respectively, for the included basic stresses.
K5=0.50, and 0.67 respectively, for the included basic stresses.




TABLE II

ALLOWABLE WORKING STRESSES FOR CONCRETE

Concrete which will be subjected to submergence, wavé action, and
spray will be designed with working stresses in accordance with ACI
Building Code with the following modifications:

Campressive stresses (28 day) , .fc': 3,000 psi

Flexure stresses (f.):

Extreme fiber sﬁress in compression 0.35 f¢

Extreme fiber stress in tension (plain

concrete for‘footings and walls but

not for other portions of gravity

section) 1.2Vfﬁ;'

Extreme Fiber stress in tension (for

other portions of gravity sections) 0.6‘@7::

Types of structures to which those modifications apply are:

Floodwalls

Lock walls, ;ﬁide, and guard walls

Retaining wallsvsubject to contact with water

Allowable stresses in reinforcement will be in accordance with the

ACI Building Code excpet 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%.
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TABLE II (cont'd)

Minimum tensile reinforcement. The minimum area of tensile
reinforcement steel should be .0025 bd, 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.






