
EUSTIS ENGINEERING

198831 August

Modjeski and Masters
Consulting Engineers
Room 510
1055 St. Charles Avenue
New Orleans, Louisiana 70113

Attention Mr. Barney T. Martin, Jr

Gentlemen:

Geotechnical Analyses
Metairie Relief Canal
(17th Street Canal)
OLB Project No. 2043-0222
New Orleans Louisiana

This report contains the results of revised cantilever floodwall
analyses and revised slope stability analyses for the propos~d
modifications along the Orleans side of the Metairie Relief Canal
between Stations 553+70 and 670+00. These analyses w~re
authorized by letter dated 23 March 1988 from Mr. Alan J.
Francingues, Assistant Chief Engineer for the Board of Levee
Commissioners of the Orleans Levee District. The analyses w~re
based on the following information.

parameters contained
the subject project

Eustis
dated 2

and
for

in

Soil stratification
Engineering's report
November 1981.

1

Cross-sections of the proposed modifications furnished by
Modjeski and Masters.

2)

Revised design criteria for cantilever sheetpile analyses
furnished in a copy of a letter dated 4 January 1988 from

,
the Department of the Army, Mississippi River Commission
to the New Orleans District, Corps of Engineers.

3)

A minimum acceptable factor of safety of 1.3 for landside
and floodside slope stability analyses.

4)

1

GEOTECHNICAL ENGINEERS
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Modjeski and Masters 198831 August

.(

Based on soil parameters, cross-sections and flowline elevation,
the project alignment was divided into eight (8) reaches for per-
formance of the analyses, and these are shown on Enclosures 1
through 8 along with the results of the computations. Results of
the cantilever sheetpile analyses are tabulated below.

Recommended
Tip Elevation

NGVD

Maximum Bending Moment
Ft-Kips/Lin~!!: Foot

Factor of_§afety = 1'2Reach

553+70 to 568+00 -12.8 13.1

-12.8568+00 to 589+00 13.1

589+00 to 614+00 -7.9 7.3
614+00 to 625+00 -6.8 5. 1

625+00 to 635+00 -4.9 5.2

635+00 to 643+00 0.6 1.9
643+00 to 663+00 0.0* **

663+00 to 610+00 0.0* **

*Based on seepage**Negligible.
.-

-r:
#-'.;'

It should be noted that a very small penetration and bending
moment would be required in the reaches extending between
Stations 643+010 to 663+00 and Stations 663+00 to 670+00 due to a
flowline at el 12.6 and a levee crown at el 12.5. However,
information furnished by the Corps of Engineers indicates that a
minimum penetration to el 0.0 will be required for seepage.

According to Mr. George Romero of the Corps of Engineers during a
recent meeting, sheetpile stress must be determined using the
maximum bending moment computed from the loading condition
resulting in the deepest sheetpile tip embedment. After the
sheetpile has been selected to satisfy the bending moment cri-
teria, it should be checked for deflection using the lateral
pressure diagram resulting from a factor of safety of 1.0 applied
to the Q-case soil strengths and a high water level 2 feet above
SWL.

Analyses utili2:ing the Method of Planes analysis indicate a mini-
mum factor of safety of at least 1.3 against potential landside
and floodside slope stability failures in all eight reaches.

\-



198831 AugustModjeski and Masters
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Critical active and passive wedge locations
putations are shown on the enclosures.

and typical com-

please callIf you have any questions regarding these analyses,
us.

Yours very truly

EUSTIS ENGINEERING

c~fZ4 dw (
Lloyd A. Held, Jr~

L. J. Napolitano:bh

1 through 8Enclosures

EE 10214
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For:

Subsoil InvestigatiOn',
Sewerage & Water Board of New Orleans

Metairie Relief Canal
Station 554+00 to Station 670.+00

Orleans and Jefferson Parishes, Louisiana

'- "---
Modjeski and Masters, Inc., Consulting Engineer~,

Sheet 2 of 2

New Orleans, Louisiana

Depth of

Boring
In Feet--

i ...

I~ Boring
No. Station No.

~

.
.,. .
~.:.:;-:

:';';~.

Estimated
Ground Surface
Elev. in Feet

---(Cairo Datum)

I 41 Westside of canal @ 599+50 30.5 50
I 42 Eastside of canal @ 599+50 27 50
I 43 Westside of canal @ 596+00 30.5 50
I 44 Eastside of canal @ 596+00 27.5 50

45 Westside of canal @ 592+50 30.5 50
I 46 Eastside of canal @ 592+50 ~ 50
'47 Westside of canal @,589+O0* 21 40
,48 Eastside of canal @ 589+00 27 50
I.' 49 Westside of canal @ 585+50* 19.5 40
I ,.--t,.50 Eastside of canal @ 585+50 28 50
I- ~ 51 Westside of canal @ 582+00* 20\5 40
,- ,- t' 52 Eastside of canal @ 582+00 27 50

-53 Westside of canal @ 578+50* 19 40
54 Eastside of canal @ 578+50 27 50
55 Westside of canal @ 575+00* 19 40
56 Eastside of canal @ 575+00 .-11--- 50
57 Westside of canal @ 571+50* 19 40
58 Eastside of canal @ 571+5Q .27 50

-~ 59 Westside of canal @ 568+00* 19 40
.' .60 Eastside of canal @ 568+00 27.5 50.-, -61 Westside of canal @ 564+50* 20 40

,~:~--;",62.' -_-E~-~ D£ can~-1 @ ~~4+50 27- -50 -
;,~~i~3-- Westside of canal @ 561+00* -20 ---iru---,'~-- '--'

-; ,:. .6~'. Eastside of canal @ 561+00 27 51.5
"-:- ::-,.65~} , Westside of canal @ 557+50* 20 40
;.';. :';'66 Eastside of canal @ 557+50 27 50
, -,-, 67 -Westside of canal @ 554-+00 -30 50

-,_',-68 -Eastsideofcanal@554+O0-r 27.5 50
',: ;' -/ &:oj. qo

.0-- , /-'

.1

;'-.
-,

~r'

,j
,;... !,,-; .

*Boring drilled at toe of levee instead of crown



LOG OF BORING
EUSTIS ENGINEERING COMPANY

SOIL -.NO f"OUNO-.TION CONSULTANTS

MET-.IRIE LA.

0

& Water Board of New Orleansne of Project:
Station 554+00 to Station 670+00Metairie Relief

Orleans and Jefferson Parishes, Louisiana ---

For: Modjeski and Masters, Inc., Consulting Engineers, New Orleans, Louisiana
-

Boring No. 46 Soil Technician A. J. Mayeux Date 13 July 19~~-

Ground Elev. 27 (Est.) Datum Cairo, Gr. Water Depth See Text

SAMPLED..'. -F.,t DEPTH STRATUMF.., .STANDARD

PENETRATION
TEST

SaM,I.
N.. VISUAL CLASSifiCATION

T.

T' Fro.rr.~

2.0 2.51 0.0 3. 5 ~edium stiff brown & gray silty clay1

w/clavev silt pockets & roots

5.0

8.0

5.5 3.5

7.0

L~

10.0
2

3 8.51

Soft gray & tan clay TN/silt pockets:Medium 

stiff gray & tan clay TN/silt,

pockets

-

11.0 10.0 12.5 ~ediurn stiff gray clay w/organic matter4 11. ...m .' ... ..I.........I ..I ...-....
I 14.0 14.51 12.51 ~5

12.51 17.0 122.019.0
...
Z

%

I~
24.0 24.5l_~7

-
8 29.0 29..51 26.0 -

~~~Jt~

9
I

10I! 

11

I 8

16

& silt pockets !

Very soft gray clay w/wood, organic

matter & roots

Soft gray organic clay w/humus layers,

wood & roots

26.0 Ivery soft 2rav clay w /or2anic matter &

roots

!Soft gray clay w/silt lenses I
!Ditto C

:Loose ~ra~ sand w/shel1 fra~ents
!

Medium dense gray sand
,

Ditto 2612

13

I 34.5

0
Ii 42.5

45.0

50.0

-
8 27

~!!~.
3851

I-~~~I

43.5 Ii~~
50.0 Ditto

...\ --~ -

.Number in 6"t column indicat. number or blo.. or 140-lb hammer drup~ :XI in ~uired tu srat %.in. O. D .pliltpnon ..mpler 6 in ~umlwr DO
-.cond column indicatea number ol blows or 140.11,. hammer dropped 30 In. requiM 10 drive 2.in. O. D. apliupoon ..mrler I ft. a(lrr ~.linl: 6 in.
-.HILE ntlS LOG OF BORING I. CONSIDERED TO 8E REPRESLNTATIVE or 8UBS\:RFACE CON. CLAY SIlT SAND HUMUS
DITIONS AT ITS RESPECTIVE LOCATION ON THE DATE SHOWN, IT 18 NOT W ARRAl'TED THAT
IT IS REPRESlNTATIVE OF SUBSUaFACl CONDITIONS AT OTHER LOCATIONS AND TINls. I E...I ..

Remark.: Boring located Eastside of canal ...
@ Sta. No. 592+50 in crown of levee.

~
41.- ,





LOG OF' BORING
EUSTIS ENGINEE~RING COMPANY

SOI~ AND FOUNDATION CONSUI.TANTS

~ETAIRIE u.

0

Sewerage & WateI~ Board of New Orleans -
( .of Project ---

Station 554+00 to Station 670+00Metairie Relief Canal,

DEPTH STRATUMF..,SAMPlEo..t~ -F..t .STANDARD

PENETRATION
TEST

Sam,lt
Me.

VISUAL CLASS/fiCA TIGH

T.

T'Fro", fro~

1 2.0 2.i 0.0

3.5
3.5 i

2 5.0 54
'j

3- 8.0

8.

10.5

11.0 11~.5110.54

40 ...:)8 .........~..I ...
..;)4I ...I

5 14.0 14.5

19.5

17.0

6 19.0 17.0

~Q

~
~-:.2-
~!!.Q&

~
48,,-5

26.0

26.0 !
--...
z
x..
~

1'0'

9 Jh
I

! 40.-10

11

12

13

f.;!1L-c
40.- 18

24

9

~'~

~~2~! 

.50.0

148.0

~m stiff ~ra~ & brown cla~ w/shells i

Medium .c;tiff brown & gra~ silt~ cla~ :

Ditto

J50ft gra~ cla~ w/silt J2ockeu or~anicl

! matter & wood r

Ditto- '

Soft dark 2ra~ organic cla~ w/humus

la~ers & roots I

Di tto I

~soft gra~ cla~ w/silt lenses

Ditto

~ gra~ ~la~e~ sand w/shell fra~ments
.!

Medium dense gra~ sand w/shell fragment§
!

Ditto
I:Loose 

gra~ .c;And w/she11 fragments'
! '

& clay layers "

r-
r-
,--

w/
~. ~-
"NumMr in fi"1 (Glumn indirals numMr o( biowl o( 140-Ib blmm~r dropP"d :KI in. r~uired w a~al 2-in. O. D Iplilspoon ..mp'~r 6 in Numl..r In

MCOnd eolumn indical" number of blowa o( 140.11). hlmm~r dropped 30 In rrquired 10 driv. 2.in. O. D. Ipliupoon ..mrler 1 (I. .(1.. tin.: 6 in.
~.HILI: THIS LOG OF BORING IS CONSIDERED TO BE REPRESLNTATIVE OF SVBSUaFACE CON. ,DITIONS AT ITS KESPECTIVI: LOCATION ON THE DATE SHOWN. IT IS NOT W ARRA~TED THAT CLAY SIL SAND HUMUS

IT IS REPRESENTATIVE OF SUBSURFACE COllDITIONS AT OTHER LOCATIO/\S AND TIME&. I .8 .-.i:-::-:-:-:::J

Boring located on Eastside of canal @ Sta. i8 ~~=-=~~-~8 8 .
.8.. ~::::=:==jRemark.:

No. 585+50 in crown of levee.





LOG OF BORING
EUSTIS ENGINEERING COMPANV

SOIL AND FOUNDATION CONSULTANTS

~ETAIRIE LA.

Sewerage & Water Board of New Orleans
of Project:

-
Metairie Relief Canal, Station 554+00 to Station 670+00

-.-

Orleans and Jefferson Parishes, Louisiana
-.~

Consulting Engineers, New Orleans, Louisiana

---

Modjeski and Masters~ Inc.p

For:

-Soil Technician A. J. Maveux Date 15 July 1981-

27 (Est.) .Datum -Cairo ~- Gr. Water Depth ~ s~ T~~_t -

54I ~~ring No..-

I~~~

r--l
1-1



Sewerage & Water Board of New Orleans

f
Metairie Relief Canal. Station 554+00 to Station 670+00.

Orleans and Jefferson Parishes. Louisiana

Consulting Engineers, New Orleans, Louisiana
---"For: 

Modjeski and Masters.. Inc..

-Soil Technician A. J. Mayeux Dale 15 July 198127 (Est.) C Or --
.Datum -aJ. 0 .Gr. Water Depth See Text

56Boring No.-

Ground Elev.
IU.

-.~

(

~

.STANDARD

PENETRATION
TEST .VISUAL. CLASSlflCA TIONSam,l.

N.. T. rro.

T.

1r8",

1 2.0 2.5 0.0 3.5

! 

Medium compact tan clayey silt.; 

Soft gr~y & brown clay OJ/silt pockets &I 
or~anic matt~r

2 5.0 3.5

8.5 10.03

13.04 11.0 11.5 10.0

I:>. .,.....c...1-, .~......
~~~~E~~

5 14.0

14.5

13.0

16.0--

19.5
L~-

~~
I~
21.06

21.07

29.0 25.58

1;

2'}~

34.5

1-
I~

34.0 ~

39.5

~ 40.0 I

-13

=-~~, 48.0

10

-I.

12

40.0 [Medium dense ~ray sand w}shell fragment~ 3

4 1545.0

8

748.013 48.5 50.0

i

r-

.~ In fi~t column indica 1ft numbrr of blo... o( 140-Ih hammer d",p~ 30 in required tu leal 2.in, 0, D Jplillpnon ympler G in ~umherlft
wO;'.;" column indicala num~r 01 blows 01 140-1~. hammer dropped 30 In. required 10 driv. 2.in. 0 D IplilJpcoon ympler I (I. aflrr "Alln.: 6 1ft.

.'MILE THIS LOG OF BORING IS CONSIDERED TO IE REPRES""TATJVE OF SI.IBSt:RFACE CON. CLAY SILT SAND HUMUS
DITIONS AT ITS RESPECTIVE LOCATION ON THE DATE SHOWN. IT IS NOT W ARRA,..TED THAT
IT IS REPRESENTATIVE OF SI.IBSI.IRFACECO,..OITJONS ATOTMER LOCATIONS A NOTIME5. ~ [Ill]]0..~ .., ;--=-=-:::-4

Remark.: Borin~ locatpd nn F:~~tsidp-of canal @ Sta. ~~
...L-

No. 575+00 in crown of levee.
PndOmlAADt type abOWD bury Modif)'iDI trJOe abo~ IimL n1F;o









LOG OF BORING
EUSTIS ENGINEERING COMPANY

SOIL AND FOUNDATION CONSULTANTS

MI:TAIRI£ LA

Sewerage & Water Board of New Orleans -
Metairie Relief Canal, Station 554+00 to Station 670+00

Orleans and Jefferson Parishes, Louisiana
~

Modjeski and Masters, Inco, Consulting Engineers, New Orleans, Louisiana

For:

64Boring No. -

Ground Elev.

-Soil Technician A. J. Mayeux Date 15 July 1981 -

27 (Est.) .Datum Cairo Gr. Water Depth See Text

~

42.5i12
F-
~13

14

15 50.0

~

~(~. .Number in fi,.t rolumn indicat.. number 01 blow. or 140-1}). hammer d",p~ :M! in. r...uired tu Hat ~.in. O. D IplitlP"On sampler G in ~um"'r D\
MCOnd tolumn indicat.. number of blows or 140.11). hammer dropped 30 In. required 10 drive 2-in. O. D IpJiupoon sampl.r 1 It. arlrr ...tin~ 6 in.

'.HILI: THIS LOG OF 80RING IS CONSIDERED TO BE REPRESLNTATIVE 0,. SUBSUR,.ACE CON. CLA' SILT SAND HUMUS
DITIONS AT In RESPECTIVE LOCATION ON TlfE DATE SHOWN. IT IS NOT W ARRAp."TED THAT
IT IS REPRESE~"TATIVE OF SU8SURFACE COPJDITIONS AT OTHER LOCATIONS ~D TIME&. rl T ...

Boring located on Eastside of canal @ Sta. ..
.~ .~--1Remark.:

No. 561+00 in crown of levee.



0LOG OF BORING
EUSTIS ENGINEERING COMPANY

SOIL AND FOUNDATION CONSULTANTS

METAIA.E LA.

Sewerage & Water Board of New Orleans

I (, -
Station 554+00 to Sta~ion 670+00Metairie Relief Canal,

Orleans and Jefferson Parishes, Louisiana

Boring No..-

Ground Elev.

SAMPLE
O..th -F..,

DEPTH STRATUM
Feel

.STANDARD

PENETRATION
lEST

5 ,1.
Me.

VISUAL CLASSIFICATION

Te,T.

-
) Stiff gray & tan silty clay w/clayey

silt layers & silt pockets

1 2.0 2.5 0.0
~

3.5 Stiff brown & g~ay ~lay w/s~l~_pock~t§2 5.0 5.5
3 8.0 8.5 6.5

I 

Medium stiff gray clay w/silt pockets &!I 

humus lavers I

Ditto4 11.0 11.5

15.0 Ditto14.0 14.5
19.0 15.0

I;.

~
xIi:

I~

'ts-

125.57

33.5 , ,

,
~38.5

I 

9!-
10ru 36.0~

143.5
I: 
46.0

~

~15o.u

,12r--113

-1
~ Soft ~ray clay w/or~anic matter & silt

pockets

~ soft ~raY clay w/silt pockets

Very soft 2ray clay w/sandy silt

lenses---
,

Very soft ~ray clay w/humus layers;

Soft ~ray clay

Loose ~raY clayey sand w/sandv claY~

I layers & clav Dockets;, 

Dense gray silty sand w/trarp of ~la,! 

Very dense 2ray siltv sand '.il

Soft 2ray clav w/sand lenses50.0

r--

Ni .1 ftnt colum;;-j~"-numtwr of bioWI of 140-1h. h.~mer~ ~ in. r.-.ui~~;c. sell ~.in. 0 D Iplitlpnon ..mpler G in ~umtJo.r.tn

wcoiIG column indicates number of blowl of 140.1". hammer dropped 30 In. required 10 dnv. 2.in. 0 D. Ipliupoon umrler I h aher ._Iint: 6 tn.

~HILI: THI8 LOG OF BORING IS CONSIDERED TO BE REPRES1.NTATIVE OF IUBSVRFACE CON- CLAY SILT SAND HUMUS

)ITIONI AT In RESPECTIVE LOCATION ON THE DATE SHOWN. IT IS NOT WARRA~IED THAT TIS REPRESEHTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIME&. I ' ...
~m.rk!~g loca~ed on Eastside of canal @ Sta. .:.:....

No. 557+50 in crown of levee.
F-lo 71Pr-.domlnaDt type obo~ h..vy. ModiI,.ia.I type abowu IiIhL

N.?rt)e of Project:



0
LOG OF BORING

EUSTIS ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS

M£TAIRIE LA '-.-,
(-t'it1 -r.

Name of Project: -," Sewerage & Water Board of New Orleans --

" Metairie Re],ief Canal, Station 554+00 to Station 670+00---

Orleans and Jefferson Parishes, Louisiana

For: Modjeski, and Masters, Inc., Consulting Engineers, New Orleans, Louisiana
-~ \ ~

Boring No.. 6~ -Soil Technician Jack Pratt ~- Date 22 July 198~__-

Ground Elev. ~7.5 (Est.) Gr. Water Depth See TextCairoDatum --

SAMPLE'

D.,I~ -FI.I
'DE,.TH STRATUM

F".
'STANDARD

PENETRATION
TEST

5 ,1'
He.

VISUAL CLASSIFICATION

Fr... T.

T.

Fr8M

ill 

2.°1 2.5 I O.O! 4.5 !~c:r;ff hrnun c:;lr~ rl;4~ t.I_lrl;4~p~

silt Dockets

Medium stiff g~ay & _black clay_wit~2 5.0 5.5 4.5 7.0
humus layers

3 8.0 8.5 7.0 10.0

13.0

Soft ~rav & _tan clay

4 11.0 11.5 10.0 Soft gray silty c)av w/organic matter,

roots & trace of sand-
14.0 Medium stiff gray silty clay wlorganic5 14.5 13.0 ...........

--',.~Q~~~ ~
1 .
,,-

...

Z

1:-I 

~

~matter

19.0

24.0

19.5

24.57 21.5

8

9

10

11

29.0

33.0

39.0

29.5
33.5

39.5

43.0

31.0

40.542.5

Ditto

Ver silt

lenses. organic matter & roots I

Ditto '

Soft w silt lenses I

Ditto I
,

~~!:.t ~~a~ clav ~/manv sand Dockets & ~\

I shell fraQments(

Medium dense grav fine sandI
I Verv soft 2rav clav w/s;lt Dockets 1

I
II 2. 7. S ~, ~ ~

I 

14

c 2

12

13

44.0 45.5 44~0

48.050.0

r---
I

-JB

~
2-0

-+1.-

-
(

~ 'N .n firsl column indiC.I" numtwr or hlo... or 140-lh. h.mmer d",p~ JO in ro-quired I.. ~.I Z.in. O. D iplltspt'On ..mpler 6 in ~umlwr..
wc ..rolumn indir.tn number of blows or 140-1~. h.mmer dropped 30 In. r.quired 10 d,;v. 2-ln. O. D Ipliupoon umplcr J rt. .rl~r "Atin~' in.

.-NILE THI8 LOG OF BORING 18 CONSIDERED TO 8E REPRESLNTAnVE 0,. 8UBSL'RFACE CON. CLAY SILT SAND HUMUS
DITIONS AT ITS RESPECTIVE LOCATION ON 111£ DATE SHOWN, IT IS NOT WARRA~TED THAT rr- FIT IS REPRZSEHTAnVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMEs. .....
~m.rk.:Bor1ng located on Eastsid@ of ~anal @ Sta. ...

No. 554+00 in crown of levee. P-4n--.ft' ,- ."ft-

.~J



Subsoil Investigation
Sewerage & Water Board of New Orleans

Metairie Relief Canal
Station 554+00 to Station 670+00

Orleans and Jefferson Parishes. Louisiana

Consulting Engineers, New Orleans. LouisianaModjeski and Masters, Inc.,For:

SUMMARY OF LABORATORY TEST RESULTS

2.'7
BORING 46

(.,.~ Unconfined
Compressive

Strength
Lb/sq ft

1415*

Density
Lb/cu it

~ ~
93.0 118.2

Depth
in

Feet

2.0

Water
Content
Percent

27.0

Sam-
ple
No.

1

975*40.5 73.8 103.65.02

103.2 1650*44.9 71.28.03

106.7 40.4 83.6 19004 11.0

85.3 470114.8 39.714.05

Classification

Medium stiff brown & gray
silty clay w/clayey silt
pockets & roots

Soft gray & tan clay w/silt
pockets

Medium stiff gray & tan
clay w/silt pockets

Medium stiff gray clay
w/silt pockets & organic
matter

Very soft gray clay w/roots
& organic matter

Soft gray organic clay
w/humus layers & roots

Very soft gray clay with
roots & organic matter

Soft gray clay w/silt
lenses

192.36 19.0

~~~

35564.7 . 58.4 96.27 24~O

705100.263.4 61.38 29.0

*Unconsolidated-Undrained Triaxial Compression Test -One Specimen.
Confined at the approximate overburden pressure.

""

Fig. 

98
aUSTIS ~NGIN&~~IHQ COMPANY



Subsoil Investigation
Sewerage & Water Board of New Orleans

Metairie Relief Canal
Station 554+00 to Station 670+00

Orleans and Jefferson Parishes. Louisiana

1\

Consulting Engineers. New Orleans, Louisiana

For:

Modjeski and Masters. Inc..

SUMMARY OF LABORATORY TEST RESULTS

BORI~G7 48
fD.iD

Unconfined
Compressive

Strength
Lb/sq ft

510*

Density
Lb/cu it

!?!I. ~
78.7 106.8

Sam-
ple
No. Classification

Water
Content
Percent

35.72

Depth
in

Feet

148033.4 85.3 113.711.04

97.2 42567.4 58.15 14.0

78.2 107.6 88537.76 19.0

64.6 102.2 39058.324.07

98'~ '.8
96.7

550
540

64.6
67.2

60.0
57.8

Soft gray & tan clay w/sandy
silt layers

Medium stiff gray silty
clay w/organic matter &
roots

Very soft gray clay w/silt
pockets & trace of organic
matter

Soft gray silty clay w/roots
& clay layers

Very soft gray clay wjroots
& silt pockets

Soft gray clay w/silt lenses

Soft gray clay
8
9

29.0
34.0

1

2

3

4

,'i.5
BORING 49 -.o,Cf

2.0 Medium compact ra 3.7 99.1 122.6
s t w c ay ayers

5.0 Medium stiff dark gray clay 75.3 w/silt pockets'& organic .

matter
11.0 Very soft gray organic clay 134.3 35.0 82.0 380

w/c1ay layers & decayed
wood

14.0 Very soft dark brown humus 249.4 20.8 72.5 315

w/roots
19.0 Very soft gray clay 65.5 60.0 99.2 450
24.0 Soft gray clay 69.5 58.1 98~4 635
29.0 Djtto 70.9 56.6 96~7 900

5
6
7

*Unconsolidated-Undrained Triaxial Compression Test -One Specimen.
Confined at the approximate overburden pressure.

Fig. 100

RU8TI8 ENGIH&&RING ""'".."w



Subsoil Investigation
Sewerage & Water Board of New Orleans

Metairie Relief Canal
Station 554+00 to Station 670+00

Orleans and Jefferson Parishes, Louisiana

Modjeski and Masters, Inc., Consulting Engineers, New Orleans, Louisiana

For:

SUMMARY OF LABORATORY TEST RESULTS

--z.B
BORING 50

+7.(0 Unconfined
Compressive

Strength
Lb/sq ft

2 5.0 Medium stiff gray & brown 46.9 --_I 1835*

clay
4 11.0 Soft gray clay w/silt pockets 52.3 69.3 105.5 605
5 14.0 Soft gray clay wJs~t pockets, 66.5 59.3 98.7 52~

organic matter & decayed
wood

6 19.0 Soft gray organic clay with 183.4 humus layers & roots

7 24.0 Ditto 194.7 24.8 73.1 710*
8 29.0 Very soft gray clay w/silt 53.7 66.7 102.5 375

lenses
9 34.0 Very soft gray clay 74.5 59.0 103.0 415

10 --jlS.:> Loo~e gr-a~~iyey--s.a~_ith ~2~.7 90.1_l!2...9- -699"'-
~ho"" .

2.0.5 l. tBORING 51 -r.

Density
_Lb/cu ft

~ ~
69.3 101.8

Sam-
pleNo.

Depth
in

Feet Classification

Water
Content
Percent

17.3 ---2.0

~

1

26.65.0

~

2

~

31.23 8.0 ---
32078.9 111.9

Medium stiff gray silty
clay w/shell fragments

Medium stiff gray clay
w/clayey silt layers &
lenses

Very soft gray clay w/many
shells

Very soft gray clay w/silt

pockets

41.814.04

102.1
100.7
99.2

455
390
665

52.3
65.5
70.1

67.1
60.9
58.3

5
6
7

19.0
24.0
29.0

Ditto
Very soft gray clay w/roots
Soft gray clay

.
*Unconsolidated-Undrained Triaxial Compression Test -One Specimen.

Confined at the approximate OVerburden pressure.

Fig. 

101
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Subsoil In.vestigation
Sewerage & Water Board of New Orleans

Metairie R.elief Canal
Station 554+00 to Station 670+00

Orleans and Jefferson Parishes, Louisiana

~

New Orleans. Louisiana

r,

Consu:l ting Engineers JModjeski and Masters, Inc.,

For:

SUMMARY OF LABORATORY TEST RESULTS

11
BORING 52
-

~,fo

Unconfined
Compressive

Strength
LbJsq ft

3160*

Density
Lb/cu ft

Atterberg
Limits

Depth
in

Feet

Sam":'

pIe
No. Wet

117.5

LL PL PI---.Q..!:I.

97.3
Classification

Water
Content
Percent

1 2.0

820*68.1 92.535.85.02

47 16 31110.2 500*28.8 85.63 8.0

1120109.743.0 76.74 11.0

92.8 58554.271.35 14.0

92530.8 76.0147.06 19.0

22 2648107.5 460*74.7

Stiff gray & brown
silty clay w/clayey
silt layers

Soft gray & tan clay
w/many silt pockets
& brick fragments

Soft gray & tan silty

clay
Medium stiff gray clay

w/silt pockets
Soft gray clay with

organic matter &
roots

Soft gray organic
clay w/humus layers
& roots

Very soft gray silty
clay w/roots &
organic matter

Very soft gray clay
w/silt lenses

Soft gray clay

43.924.07

99.8 47561.263.18 29.0

58558.3 98.969.634.09

*Unconsolidated-Undrained Triaxial Compression Test -One Specimen.
Confined.at the approximate overburden pressure.

Fig. 

102
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Subsoil Investigation
Sewerage & Water Board of New Orleans

Metairie Relief Canal
Station 554+00 to Station 670+00

Orleans and Jefferson Parishes, Louisiana

New Orleans, Louisiana

For:

Modjeski and Masters, Inc., Consulting Engineers,

SUMMARY OF LABORATORY TEST RESULTS

'2.1
BORING 58

-'-b ,1.0
Unconfined
Compressive

Strength
Lb/sq ft

5.0 Very stiff gray silty clay 18.9 7100*
w/large clayey silt
pockets

4 11.0 Soft gray & tan clay w/sand 46.4 72.9 106.8 800
pockets & concretions

5 14.0 Soft black & gray clay with 97.6 44.6 .88&1 565
organic clay layers &
pockets

6 19.0 Soft brown humus w/roots & 337.5 15.2 66~6 620
wood

7 24.0 Very soft gray silty clay 41.2 76.2 107.7 365
w/roots

8 29..0 Soft gray clay w/silty sand 68.2 58.2 97.9 625
lenses

10 39.0 Soft gray clay w/silty sand 69.6 57.1 96.9 950
pockets

l}'~~ -very-l'O0ge-81=8¥--'" ,,~p~ ~~n~ Ja.3-86--.9---1-l.,..-9-- 3ns_* -
~:'# ~eH-f.r.agmen t s~

12 49.0 Soft gray clay w/sand 51.6 69.1 104.7 830
pockets

Depth
in

Feet

Water
Content
Percent

Density
Lb/cu ft

Sam-
ple
No.

2

Classification !?!I
89.2

Wet

106.1

*Unconsolidated-Undrained Triaxial Compression Test -One Specimen.
Confined,at .the approximate overburden pressure.

Fig. 

106
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Subsoil Investigation
Sewerage & Water Board of New Orleans

Metairie Relief Canal
Station 554+00 to Station 670+00

Orleans and Jefferson Parishes, Louisiana

New Orleans, LouisianaConsulting Engineers.Modjeski and Masters, Inc.,

For:

SUMMARY OF LABORATORY TEST RESULTS---

21.5
BORING 60

-t- 1.1
Unconfined

Density Compressive
Lb/cu ft Strength

!?!:Y ~ Lb/sq ft ~ ~~
--2"':"(} MeO1.Um compa~~- ~J;-.:.e~ ll~.~ 12~0*-

_.&--t.an-c~'y_.i1J!: .
-wtcray-pocke ts

~e- tte.e.~~~..1!-I..Q.W1J.- ~2. 2 --%-;-8 t te. 9 i ~-.1.ot.
-&-t"aIl ~tayey s1.I-t-
-w/G-lay J,a~'Q~a

8.0 Medium stiff gray clay 55.7 59.2 92.2 1275*
wlsilt pockets &
humus layers --

11.0 Soft gray silty clay 38.8 81.0 112.5 ~30~ 43 20
w/clayey silt lenses
& trace of shells

19.0 Yery soft dark brown 405.1 12.9 65.2 humus w/roots ..

24.0 Very soft gray clay. 57.5 64.0 100.8 400

w/silt pockets,
lenses & roots

29.0 Soft gray clay with 62.7 62.1 101.0 730 66 20
silt lenses

34.0 Soft gray clay 65.0 60.5 99.7 770
39.0 Ditto 67.6 58.2 97.6 645
44.0 beeee gf'eJ- e~eJ-ej~-'t.2 8;.6 11-4.1. ~65~ ~6t~ t-2

sand---wje.:!:-ay~ -~
layers & shell-rra-gmeiirs- --

Atterberg
Limits

Water
Content
Percent

Sam-
ple.
No.

1

Depth
in

Feet PIClassification

2

3

23

4

6

7

46

8

9
10
11

*Unconsolidated-Undrained Triaxial Compression Test -One Specimen.
Confined at the approximate overburden pressure.

-
Fig. 108

EU8TI8 ENGINEERING CO,,~ANY
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Subsoil Investigation
Sewerage & Water Board of New Orleans

Metairie Relief Canal
Station 554+00 to Station 670+00

Orleans and Jeffers.on Parishes. Louisiana

For: Modjeski and Masters. Inc.. Consulting Engineers, New Orleans. Louisiana

Unconfined
Compressive

Strength
~b/sq ft-

1685*

Sa
pI
No

Wat
Cant,
Perci

Density
Lb/cu ft

.!?!1. ~
98.2 120.5

Classification
1

Depth
in

Feet

2.0 22.6

2 5.0 66.4 56.2 93.4 385*

3 14.0 294.7 17.1 67.6 400
4 19.0 50.4 70.0 105.2 450
5 24.0 59.0 63.5 101.0 475

6
7

29.0
34.0

Medium stiff gray silty clay
w/clayey silt layers.

Very soft gray clay w/organic
clay layers & silt pockets

Very soft dark brown humus
w/roots

Very soft gray clay w/clayey
silt layers

Very soft gray clay w/silt
lenses

Soft gray clay w}silt lenses
Soft gray clay w/sand pockets

& shell fragments

74.0
36.4

54.1
80.5

94.1
109.8

700*

.

2.7BORING 62 + (00(0

1 Stiff brown & gray silty 22.6 98.0 120.1
.clay w/roots

3 8.0 Soft gray clay w/roots 51.3 59.2 89.6 & organic matter

5 14.0 Medium stiff gray clay with 51.9 65'.5 99.5 1060
: silt pockets. decayed

wood & organic matter
6 19.0 Soft black humus 238.5 20.4 69.1 565
7 24.0 Soft gray silty clay 34.7 84.9 114.4 610
9 34.0 Soft gray clay w/silt lenses 63.6 61.2 100.1 520

l-1-~O '.'ery loose gra~~~ san~~~ ~R9~9 11l~-355*
~heUJE~ .

2.0

3770*

Ii

765*.

I

*Unconsolidated-Undrained Triaxial Compression Test -One Specimen.
Confined at the approximate overburden pressure.I

Fig. 109

EU8TI8 ENGINEERING CO"'~ANY
80'1. AND rO\JNDATION rnw ..-
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Subsoil Investigation
Sewerage & Water Board of New Orleans

Metairie Relief Canal
Station 554+00 to Station 670+00

Orleans and Jefferson Parishes, LouisianaI
New Orleans, LouisianaConsulting Engineers,

For:

Modjeski and Masters, Inc.,

SUMMARY OF LABORATORY TEST RESULTS

BORING 63, G.S.E. 2D
-0 ,0,..

Unconfined
Compressive

Strength
Lb/sq ft

Density
Lb/cu ft

!?!I. ~

Atterberg
Limits

LL PL PI---
Sam-
ple
No. Classification

Water
Content
Percent

43.41

Depth
in

Feet

5.0

545 Z7D174.9 28.0 77.010.02

695 350 210 77 13331.8 78.5147.03 14.0

395 20097.173.0 56.24 18.0

55690 34-5 78 2360.9 99.663.75 23.0

Soft gray clay w/brick
fragments, shells &
organic matter

Soft gray & black
organic clay with
humus layers

Soft dark gray organic
clay w/humus pockets
& decayed wood

Very soft gray clay
w/shell fragments &
trace of organic
matter

Soft gray clay

BORING 64

14752950*19.62 5.0

78.3 110.0 705 3S~40.411.04

246.66 18.5

~

205 10061.2 63.1 101.77 22.0

765 380
335 '70

65.9
71.4

62.1
57.2

103.0
98.1

9
11

33.5
41.5

Sti£f brown & gray silty
clay w/clayey silt
pockets

Soft gray clay w/silt
pockets

Soft brown humus wlclay
layers & wood

Extremely soft gray
clay w/silt pockets.
organic matter & shell
fragments

Soft gray clay
Very soft gray clay

*Unconsolidated-Undrained Triaxial Compression Test -One Specimen.
Confined at the approximate overburden pressure.

Fig. 

110
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Subsoil Investigation
Sewerage & Water Board of New Orleans

Metairie Relief Canal
Station 554+00 to Station 670+00

Orleans and Jefferson Parishes. Louisiana

New Orleans, LouisianaConsulting Engineers,Modjeski and Masters. Inc..

For:

SUMMARY OF LABORATORY TEST RESULTS

G,~,E. '27.5
-I- 7,

BORING 68

Atterberg
Limits

Density
Lb/cu ft

~ ~
104.5 126.7

Sam-
pleNo.

Unconfined
Compressive

Strength
Lb/sq it g~ ~

5150* 2S7?
Classification

Water
Content
Percent

21.21

Depth
in

Feet

2.0

681400* 700 96 2858.1 91.657.52 5.0

860* +"30
995:* +So

104.4
88.0

45.9
78.5

71.5
49.3

3
4

8.0
11.0

1595* '00038 18 20102.245.2 70.45 14.0

485* 2.4'1..83.792.0 43.67 24.0

680 3=1:0 69 17 52103.056.2 65.99 33.0

Very stiff brown silty
clay w/clayey silt

pockets
Medium stiff gray &

black clay w/humus
layers

Soft gray & tan clay
Soft gray silty clay

w/organic matter,
decayed wood &
trace of sand

Medium stiff gray silty
clay w/organic matter

Very soft gray clay
w/sandy silt lenses,
roots & organic
matter

Soft gray clay w/silt
lenses

Soft gray clay w/many
sand pockets & shells

79.7 110.138.1 500* 2~11 42.5

*Unconsolidated-Undrained Triaxial Compression Test -One Specimen.
Confined at the approximate overburden pressure.

Fig. 

Ij
KU8TI8 ENGINEERING COM~~NY
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~

I
.__0
__0--

:..:.:'.:4..--
..

~

,..-~-
.0..

--. c.. "..'-' ,..
.-; :. -.'.- .=:.r, c-) -,-, =--

0 1 2 3
NORMAL STRESS, v, T/SQ FT 8 :

~ .--12-1.1. .,,1,1 ,,1 "IIb'.~'
T..T NO. 1 2 I 3 I

29.6%(wo 29.0

0.791

99

29.2WATE~ CONTENT

0.941--
85

0.938
84

80

.-., 

Sa

~

86.886.994.1

5 110 15

AXIAL STRAIN,

0
%

29.6

0.941

2.0

0.39

7.0

29.0

0.791

0.36

29.2w,

0.938

8,

a"s

SH!:AR -STRENGTH PARAI.1ETERS

.z 0

TAM .-
1.0

0.410.40

9.0

0.5

(6',- 6's)maK

0.20 12.0

t,

T/80 P'Tc- -
0.50.5

~ OP 8AT\J~T~1

(~I -~.) ull

I Do 1.40

3.00

1.39 1.40

~ VOID ftATIO ..
~! 8ATU~ATION , S.

D~Y D£NSITY. 1':L8/CU f"T d

C WATE" CONTENT' Wc
C
~
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TYP'E Or' SP'ECIMEN UndisturbedTY~E 0' ~ST uu

Soft gray claya 88.'ICATlnH

I..

2.74~IPI,-LL
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0.5

IMAX OEVIATOft
STftESS, T I SO ,.T (a'.- a'3)maa

0.70 5.0
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~
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8OftIN8 fa.

DATE 20 Au~ust 1981

TEST ~EPO~TTRIAXIAL COMPRESSION

-= --~--

E
0

t; j ,-'HAL. 8ACK ~~~8~e;.
.IT/80"



r

.. o. T"---""._'~'---' ro' ...:. ..-! ""'---
-.~l ;'-..L--: ---; .~ 110, : :a -.-~- a

0 ..-'-=-J-":"~.; i-.. ." ==.;:-.~~--~".., ;, ---r-t- :.!:!:] ..
." ---"""-;- 2

~. O. --'..:- ...
I +-~I fi
D " ..:::. g). 0 .:~ ,.. I I 11/g) .-.,..!.-;..:..: _~_i-~ E
g) --;+.- -., I ..
w ~- ,.-t-- I g) 1E ._~ -i
~g) O.

~
0
..O. 11

.--~~~ ~'--'--~ 

[ftJJI!/f! ~ &-

---

-, : , ,.
--'-~r~

0
0 2 3 4 5

NORMAL STRE ~S. v. T / sa FT 2 II101. '0 ID2.3 'O~,'t"
f

T..T NO. I 1 2! 3

1

(00,862.7 60.7WATE" CONTENT %, Wo 59.1

1.75 1.73

96

62.7

1.69
96

63.4

.0

'-'1 So 98

62.1~
%1 Wc

'c

Sc

...

0 5 10 15

AXIAL STRAIN,

20

Uo

%
62.7 60.7 59.1

~I 

w,

1.75

0

1.73 1.69

~

6"5

~ STRENGTH P,~RAMETERS
0

1.0
0.38
6.0

0.5

2.0.-
T.- .- 0.37

6.0
0.5

0.38
6.0

..~o.s

(~," 

~~)moa

tf.-0.19 -T;,80 F'T

~ M .AT\JRAT~

(V,-VS)..I'

I D.0 CONTROLLED .TI~E"

~ CaofT~OLLED STI~AIN

1.40 1.40 1.40

~ VOID MTIO 8.

t:
! SATURATION ..5.

ORY DENSITY. )':
L8/CU,.T d

~ WATER CONTENT" Wc
w
;- VOID RATIO .c
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J E PRICI<ETT

B P STRAlN.JR
D F SORGENFREI

B T MARTIN.A

J. L. MCKENNEY

G A MURRAY
D H LEROY
R .A. LITTLE

L V BORDEN

E W ROHRBAuGH

MODJESKI AND MASTEkS
CONSULTING ENGINEERS

Follnded 1893
(

lOSS ST CHARLES AVE
NEW ORLEANS L.A 70130

TELEPHONE so.. S2~~3~.

SENIOR ASSOCIATES

R W CHRISTIE

C. T FOqTRAN
H E WALDNER July 10,1989

CONSULTANTS

T R KEALEY
R E FELSeURG

In-O908AMr. Frederick M. Chatry
Chief of Engineering Division
New Orleans District
U.S. Arm¥ Corps of EngineersP.O. 

Box 60267
New Orleans, IA 70160

RE:

17TH STREEr CANAL PARALLEL FLOOD PRar~ION
PHASE IB -HAMMOND ffiGHWAY TO SOtn'HERN RAILWAY
OLB PROJ~ NO. 2043-0207

~ar Mr. Cha try :

Please find transmd tted herewith three final review sets of plans for the
above referenced project. Specifications, which are still being typed,
will be transmd tted in another week to ten days.

All comments made in your letter of April 25, 1989, have been addressed and
the plans modified accordingly. The revised slope stability and sheet pile
design calculations are attached.

If you have any questions regarding this subnrlssion, please contact us.
Your timely review and comments are appreciated.

Very truly yours,

MODJESKI AND MASI'ERS

Engineers

Ba~'." ~:/h..~
BIM:jrb
cc: Mr. Ed Bailey -Orleans Levee Board

Mr. G. J. SUllivan -Sewerage & Water Board of N.O.
Mr. John Holtgreve -Design Engineering Inc.

HARRISBURG lOA NEW ORLEANS LA POuG~KEEPSIE NY BOROENTOWNNJ LEESBURG VA
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17TH STREET CANAL -PHASE 18

HAMMOND HIGHWAY TO SOUTHERN RAILWAY

The folll~wing 1'~evised sll:lpe stability and sheet pile design
calculat ior,s address all comrllerlts made in the Corps' letter
of April 25, 1989. A brief description of the 1'~evisions nlade
to the crclss-sectioY"IS siY"lce the last subrnittal of April 10,
1989, is given for each of the eight reaches. Also given for
each of the reaches is a listing of Y"lew subrnittals, statiY"lg
which of the Co1'~pS' CClrl1fl1ents were addressed.

Irl a previclus sl.lbrnittaI clf Septernber 21, 1'388, p1'~eSSLlre
diagrams f,:.r the Q-case, fact':I1'~ of safety = 1. 0 wet~e given irl
the t~epclrt prepal'~ed by ELISt is Engirleering dated 31 ALIgust
1'388. The maximl~rn deflect ion calcl~lated for the reaches
usirfg PZ 22 sheet pi Ie was 0.56", and f,:,r the reaches Llsing
~IMA 22 sheet pile was 0.75'1. AIthoLIgh there has been a 0.5'
dl'~clp in the step elevaticln for the Ct~clss-sectiorJs which
gerJerated the rl1aXirllum PZ 22 deflecticln of 0.56", it is
obviclus the this charlge wi 11 rlCrt irlcrease the deflect icon tCI
rl1l:'1'~e than the aIIclwable 1 1/2". The fllaxirl1l.lrl1 deflecti,:,n fclr
the ~IMA 22 of 0.75" is st i 11 val ide



".-

REACH 1

Revisions I

1. Entire sheet pile wall .oved 0.5' closer to the cAnal thus
1ncre~sing the crown width 0.S' along the entire reach.
2. Step elevAt1.on lowered forom El. 2.0 to El. 1.5.

Sub..itt.ls I

1. New canalsid. stability ~n~lyses taking tnto account the~bov. 
~evi5ions ~nd the co~rection to the soil she~~ st~ength

f~o. £1. B.0 to E1. -2.0.
2. Ne~ l~"dside stabi 1 iy an~lyses taki.'8 into account the
~bove ~evisions and including calcul~tions ~t El. -20.5.2. 

Hew 9h&e~ pile an~lyses taking into accoun~ th~ above
revisions and the sub~erged canalside soil weight.
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REACH 1

STA. 553+78 TO STA. 564+98

rJ:F~ TO El. 5.5 OH
EXISTING _KSLOPE

(FT)

IJ'FSET TO
Sl£ET PILE

(n)

CROWN

WIDTH
<n)

EXISTIIE
BACKSlOPE

(HI...)

EXISTIIii
LAHDSID£
TII:El..

DIST. ~ TOE
TO GR!X.IfD PT.

(FT)

EXISTING
LMIDSIDE

GR(XJ4 D El.

5S~" 21'.~ -1.77 L31. S)211.5 9.8 3.1 : 1 11.8 41 ~S -2.17

219.' 42.5219.9 9.7 2.9 : 1 -2.37 (32.S) 18.8 -3.21

558+81 21'.& m.J -3.8419.5 3.1 : 1 18.8 -3.24

-3.&4 3b.1 -4.84 ~ 4~ 9568+88 21&.2 ..288.7 9.S 3.8 : 1 18.8

-2.43 (43.!» -3.59 -) 53. g216.9 288.8 &.9 4.4 : 1 18.8

-2.83 (%.1) 7.3

-8.43 ~+,~) 18.8

48221.4 287.8 13.6 3.6 : 1 -2.83

S66~(~ P+'~ .tt4'219.3 297.8 11.5 3.8 : 1 -1.44

-3.32 (41.(,,) 18.8 :61.5Sb8+88 218.4 287.7 18.7 3.5 : 1 -3.62

Cross-SectiO1l GeO8etry Crwn £1. 5.S
Stfp El. 1.5

Crown Width 'Jiries
Step Width = 12.8'

Slope Stability Anilysis :

The foll~ing C1'OSs-wctions .re dleck-ed to deteTline the linilUl fictor of ufety :

Ccnilsid@ Fail~ -562+88, 564+88 ind 566+88. The section it St.. 564+91 taverns.
III "inilUl Fictor of Sifety = 1.32 it El. -36.5 III

lindside FiiluTt -SS-4+e8, '556+88, S68+88 ind 562+91. The section it SUo 568+88 Ioyerns.
..."inilWl Fictor of Sifety = 1.38 it EI. -28.S III

Sheet Pile Anilysis :

The following cross-sections we~ checked to dete~ine the required penetrition, design bendinl lOaent
ind liliaua deflection :

C.nalside Fiilure -562+81, 564+88 ind 566+88.
L.ndside Fiilufl -554+88, 556+81, 568+88 ind 562+88.

Required Penetration: -12.8 (lindside Fiilure 3:1 Ritiol S-tise F.S. = 1.31)
Desiln Bendin! ~nt: 11.9 Ft-K/Ft , El. -2.9 {lands ide Fiilure 3:1 Ritio; S-tise F.S. = 1.31)









REACH 2

.Revisions:

1. Entire .heet pile w.ll moved 1.5' clo.er to the c.n.l thus
incre.~ing the crown width I.~' along the entire r..ch.2. 

Step elev.tion lower.d fro. El. 2.0 to El. 1.5.
3. Step width increased fro. ~.0' to 12.0'.

SubMittal. 

I

1. Hew canAlsid. stAbility AnAly... taking into Account the
Above revisions And th. coTrection to the ~oil sh..r stT.ngthfro. 

El. 0.1 to El. -2.0.2. 
Hew la"dside stcbiliy AnAlyses taking into account the

Above revisions and including calculAtions at El. -20.5.2. 
Hew sheet pile anAlyses t~king into account the above

revisions and the sub.erged canalside soil weight.



REACt 2
STA. 56&+18 TO STA. sa,.-

EXISTING
~StOPE
(HI'J)

EXISTI~
U*DSIK
TII: £1..

DIST. FR(II T~
TO GR(XI4D PT.

(FT)

EXISTItI
~DSI~

~El.

~FSET TO El. 5.5 ON
EXISTI~ BOCKSl(J)E

(n)

IJfSET TO
gm PILE

(n)

~
WIDTJf

( FT )
STA.

3.5 : 1 -3.32 11.8 -3.62~+M 21a.~

229.5

217.7 18.7

-1.77 48.157t.- 217.6 12.~ 4.2 : 1

-1.ea 18.8 -1.41572+88 -219.1 281.4 11.7 3.6 : 1

218.8 -2.88 18.1 -2.18574+i8 217.3 11.5 3.1 I 1

-3.99 43.10-3.79(37,~) 6.8

-2.79 (3S.2) 1'"

576+11 217.2

211.2

'.7 3.8 I 1216.9

-2.99 45 I"'Z.3.11 1578+t8 22t.i ,.~
18.8 -2.679.& 3.1 : 1 -2. 575M+e8 225.9 216.1

-2.372.9 I 1 -1.97 18.8582+Q8 231.4 228.9 18.5

-2.46 (3~.;) 1... ~.S-2.86225.& 9.8 2.6 I 1584+88 235.6

-1.56 2.8 -1.962.9 : 15a6~ 2~.1 238.7 11.4

,44+88 .245.& 235.4 18.4 2.5 : 1 -2.44 f30.z) 11.3 -2.64 +0,55

Crown Width Vifirs
Step Widtll 8 12.8'

Crown El. 5.5
Step £1. 1.5

Cross-Section GeO8etry I

Slopt Stibility ARilysis I

The foll~inJ ~.s-sections were clIecked to detenine tilt .inilU8 fictoT' of Sifety I

CiDilsidt F.illtTt -571+t8.
..."inilUl r.ctar of Sifety = 1.35 it E1. -34.8 !eI

Lindside Fiilure -576+88, 57&+81, 5&4+81 ind 5&8+18. The section .t St.. 576+81 governs.
III ftinilU8 fictor of Sifety = 1.38 .t El. -34.8 ~

Sheet Pile ANlysis :

The follo.inl c~5-sections were checked to drtr~ine the required penetrition, drsiln bendinl IO8ent

ind .ili8U8 deflection:

C~nllsidt F~iluT9 -578+81.
L~ndside F~iluT9 -576+81, 578+81, 584+88 ~nd 5&8+81.

Rtquiffd Ptnetr.tion : -12.& (l.ndsidt FAilure 3:1 RAtio; S-tist F.S. = 1.39)
Desiln Btndinl ~nt I 12.8 Ft-K/Ft .E1. -2.& (l.ndsidt FAi1UTt 3:1 Ritiol S-tiSf F.S. = 1.39)
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REACH 3

Reyisions I

1. Entir. .h.et pile w.ll .oved 8.~' clo.er to the c.n.l thus
incTe..ing the crown width e.~' along the entire reach.2. 

Step elev~tion loweTed fro. El. 2.8 to El. 1.~.
3. step width i\1creased fro. 9.0' to 12.8'.4. 

Add 6" of fill froll th. levee toe to .dist.nce 30' fTO8
the levee toe in the vac.nt lot referenced.

Suba1tt.,1. 

I

1. 

H.~ c~nalside s~abili~y .n~ly.es ~~king in~o ~ccount ~he
above Tevisions ~nd ~h. coTTection to the soil sheaT 5~~ength
f~OM El. 0.0 ~o El. -e.8.
2. Hew 1~nd5ide st~biliy an~lyses taking into ~ccoun~ the
~bov. .revi~ion. ~nd including c~lcula~ion. .t El. -10.5 ~ndEl. 

-20.5.2. 
New .hee~ pile an~lyses ~~king in~o accoun~ the abov.

Tevisions .nd ~he 5ub.eTged c~n.lside soil weight.

Note I

Reach 3 landside ~tability analysis at El. -32.8 with the
actiye wedge at x=118 and the passive wedge at x=148.5 does
yield a lowe~ facto~ of safety than with the wedges at xalll
and 144.5 respectively, as p-reviously subMcitted. Howeve-r, it
has since been discove-red, that placing the active wedge at
x=103 and the passive wedge at x-133.5 yields the lowest
facto-r of safety. The-refo-re these calculations are being
sub8itted in lieu of the -requested location.



~3
STA. ~ TO STA. 614..

EXISTI~
BlK;X9.(IIE:
(HIY)

EXISTII5
~DSIDE
T[I: £1..

DIST. FR(M TIE: EXISTI~
TO ~ PT. LrltDSlDE

( n ) ~ El..

~SET TO EI.. 5.5 (M
EXISTI~ ~SlIl'E

(FT)

(fFSET TO
SIIIT P I L£

(FT)

CatMI
WIDTM

(rT)
STA.

-2.M '.a -2.&45~ 24&.6 23'9.8 ~.6 2.5 I 1

-2.S~ -2.99252.6 242.5 18.1 2.7 J 1 18.8

3~, 1..-1.~251.5 241.8

-2.11 ,., -1.81251.~ 2~.3

'.5 1.& : 1

,~"i(~~E..2 )'" 2.4: 1
--.'
11.7 3.8 : 1 -3.11 9.9 -3.41249.3 237.6

-2.87 '.5 -3.77246.'

2~.'

11.1 3.11 1

-1.97 ;.2 -2.476E4 244.4 234.2 18.2 3.1 : 1

-3.~ 18.1 -~.26232.5 11.4 2.7 : 1

-2.86 1'" -3.56~+M 238.' 18.9 2.7 : 1241.8

-2.18 ,., -3.28m.3 13.' 3.2 : 1&83~ 243.2

-2.21,,1"- 242.4 228.6 13.8 3.1 : 1 '?.
4~,1-2.~612+t1 244.8 221.9 16.1 3.6 I 1

14.8 ... -2.493.6 I 1 -I.~ 11.5614+11 242. . 227.2

CrI*n El. 5.5
Step £1. 1.5

C1'o.IS Yid~ V.,in
StfJ Uidtb .12.1'

C~I-Slction ~try I

Slo~ Stability Anilysis I

The foll_int CTOSs-sections W'tt checked to dettniM tile .iniM18 fictoT of safety I

~ ~ini8u8 Fictor of Sifety = 1.3& it El. -32.8 ...C~lside Fiilure -612+98.

undside Fiilun -598+88, 592+81, 594+., 596+68, 68+88, 684+88 iDd 686+81. The section
it St.. 684+81 loverns. Iff RinilUl Fictor of Sifety .1.31 it El. -28.5 fft

~eet Pile Anilysis :

The foll~inl C:fOss~tions Wlrt cflecktd to dttlTli. the requirtd ptnttrition, drsiln bendinl IOMnt
ind "Ji8U8 deflection I Cinilsidt Fiilu~ -612+11.

Lindsidl FiillTt -~94+tI.

Rfquired Penetr.tioD I -12.8 (lind5id, f.ilurt 311 Ritiol S-&.se f.S.=l.JJ)
Dtsiln Bendinl ~nt: 11.6 Ft-K/ft I El. -2.5 (lindsid. fiilurt 311 a.tiol s-t.se F.s.=I.JJ)
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REACH 4

.,

Reyi~ions

1. Enti~. sh.et pil. wall Moved 8.5' clos.~ to the c~n~l
thus lncT.asing the CTown width 0.5' along the enti~. ~.ach.2. 

CTown elev~tion low.Ted fTO8 El. 7.8 to El. 6.5 thus
incTeasing the CTown width ~n additio"al amount which depends
on the b~ckslop. at e~ch st~tion.3. 

Step elevation low.Ted fro. 3.6 to 3.5.4. 
Step width incTeased fT08 9.8' to 12.8'..~

Sub.itt~l~ I

1. NeN cana1s1d. stability analyses taking into account th.
above Tevisions, the COTT8ction to the soil sheaT stTength
fTO8 E1. 0.8 to E1. -2.8, and the piez08e~Tic h8~d1in8 of
E1. -2.4 in the sand.2. 

New 1andside stabiliy analyses ~aking into account the
above Tevisions. -l
3. Ne. shee~ pile ~na1y.es taking in~o accoun~ the abov.
Tevisions and the submeTged canalside ~oil ~eight.

..

:.



~4
STA. '144 TO STA. 6254

(
1ffS£T TO El. 6. S ()t

EXISTI. .:xSUI'E:
(n>

II'fSET TO

St£[T PILE
<n)

~
WItTJf

Cn)

EXISTI.
8((X&.1R:

(HIU)

EXISTI.
~I~
T~ £1..

DIST. ~ T(I:
TO ~ PT.

<n)

EXISTI.
l.I14DSIDE:

~El.
STA.

CrW1t Widttl Ylrin
Step Width s 12.8'

Cross-Sectioft ~try I C1'o.1I E1. 6.5
SUp El. 3.5

Slope Stability Analysis I

The foll~int CT'OSI~iOM .re ctlfCtH to dttlTliM thl .iniM18 fKtot of uffty I

t.ftilsidt Fiilu,. -61~ ild 616+11. The section it St.. 614+88 10000ns.
..."inilU8 FiCtor of Sifrty .1.31 .t E1. -23.5 Iff

lindside fiilure -616+M, 6184, ~, 6224 ind 62~+27. The section .t St.. 6224 laverns.
1M ftini- fiCtor of SAfriT. 1.37 It £1. -23.~ fH

SbM Pill AMlysis I

Tht follC*inl c~I-SlCtiOM ~ check" to dIt.TIiM tt.. 1'tq8irtd ~Mt'r.tiOl, milD blndinllC8lrt
lad lilui. deflectioA I

Cinllsidt Fiilurt -614+88 ind 616+81.
Li~sidl Fiil~rt -616+18, 61&+91, 622+81 in4 624+27.

Rtquited PenetrAtion: -7.7 (lindside FiiluTl Sti. 616+88; S-till F.S.=I.S)
Detiln 8!ndinl ~Rt I 7.1 Ft-K/ft .£1. -1.2 (lind.ide F.iluTe Sti. 616+81; S-tise F.S.=l.S)
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RUN COMJ:'LETED
stop ,- Progoram 1t;eorll,1"atE~1.



(
REACH 5 V

.

Revisions I

Step elevation loweTed fTOM ~.5 to 4.~.
Step ~idth incTeased fTOM 8.5' to 1~.~'.

1.2.

SubMittals I

1. 

New canalsid. stAbility Analyses taking into .ccount the
Above r.visions, the correction to the ~oil 5he.~ strengthf~o. 

£1. s.e to El. -2.O, and the piezomet~ic headline ofEl. 
-2.4 in the sand.2. 
Hew sheet pile an~lyse5 t.king into account the above

revisions and the subNerged c~nalside 50il weight.

.,

...



~S
ITA. ~ 11 51L ~

r~
~

tfFET TO B.. 7.5 1* ~ TO CRM EXISTI8 DJSTI8 liST. Fa TtI DJmll
Sf A. EXIST~.:xs..tH HIT PIL£ VItTN mSR ~JK 10.. PT. ~m

(n) (n) cn) (I.Y),'.TtlEl.. cn)..£1..

6l7+28 22!.' 28.7 '.2 3., I 1 ...72 (4-(.3) 13.654.B-I.62

-3..J.5 I 1 -t.W; 11.721'.4 7.'227.3

-1.72 14.4 -3.32215.' ..5 3.41122.4.4

~ 21'.9 212.4 7.S 3.4 I 1 -t.23 (4!>,b) 13.5 54-.\-3.73

~(+P-t.) 215.1 ., 6.2 3.7 I 1 53 @5.~) 17.4 53.3-1.23

~ ti.~ Vlrin
StIf Ii~ .14.5'

CPo. D. 7.5
Stif El. 4.5

C?OII-Slcti~ ...~; J

110.- StI.i1ity ~ysi. I

TN f011_.. aOIl~i- .,. cMctH to dttIT8i. '" UAi- flCtOt of Nftty I

/' ~lsidt flilue -W+2a.
IN Rini- FM:tcr of kflty .1." it'D. -14.5 HI

UMli" Fiillrt -No Mditi- l~i" fiil," IMI1I11 liS 4-..

~ Pilt _lysil I

De fol11*181 ""1-JKti~ .,. cMctM to ~. * ~~ ptMtJltioa, 1111.. blldill ...
.Id UJ~ MfllCti. I

ClMll11t FI111rt -627+28.
uMi16t Fdllrt -&J2t8 ..634f8. '.'. .

R-.irt4 PI8t1'atioa I -4.' (U..iM Faillft Sti. ~ S~ r.S.81.5)
lftilD ~iat ~ I 5.1 FH/Ft I D. 1.' (lWIide FaillT9 Sti. 63441 ~SI r.s.81.~

;',







~
REACH ()

.

Re",i.ions I

Non.

SubMittals.

1. New shee~ pile .nalyse. ~.king in~o ~ccoun~ ~h. .ub.erg~
c~nalside soil ~eigh~.



~,
ITI. ~ T8 ITI. 643f8

( (ITS] Ta ~ '.5. rFP§J 10 m.. ~ EXISTt8 WSTI8 tlST. Fa. WSTIM-C.c ITA. DIITI8 ~'_R Kf.T Pn.E mTM ~-~ ~ TO -n.. ~

(n) (n) (n) (I. V) TClB.. (n)_a.
-

~ 224.J 213.1 13.2 3.8 .1 -t.64 1... -1.64

.-.31 ta.6 211.' 18.1 3., I 1" ...64 ILl -1.54

~ Et. '.5 C?M Ii'" .l1M 51. of v.n V.rin
~ It. .Clu111. of 1111 .2.8'

C?OII~- e-tr1 I

11. Stdility ~YIi. I

iti..t ItMUi" "'ysil ...18.

a..t Pill ~ylil I

~1'14 Pt.ttati. I LI (8IvI7. ., 1M,.p)
hlip 8IMt~ -.t I t.t FH/ft .£1. 5.6 Q..IMsi41 Flil", StL 6Ja+3t1 S-tiw F.s.-t.5)
R&I ~ ..f1ICtt. I

""





(;,

REACH 7

.

R.v1s1ons I

1. Sh..-t pil. Al1gn.ent ~hAng.d ("Ax1MU. ~h.,ng. in bAs.lin.
off..t i. 1.3'>
Sub.ittAl.. I

...
Non.

.



.

M:a7
IT ..~ 18 IlL 6614

(
~ II B.. 12.1. fiEf 11 Wfm TI a. 12.1. m.. EXlIT18.ITI. OOSTt8 ~-~ MET ~ mSTJ8 ~~ ~ III" ~~ ~

,n) (n) (n) ~ ,n) (I.,)

w.. ~, 224.1 ".3 14.6 J.3 .I

~ w.a PlJ.4 218., 15.2 2.1 I 1

2.13.8 2fl.' 21'.' 14.2 2.7 .I

met ~J 8.1 15.8 ..1 I I

mol aI.7 217.1 16.1 1.8 I I

~. 221.1 114.1 15.2 Llll

231.' 221.6 215.4 16.2 3.3 I 1

657.. (4- Pt.;m.l

a.

215.6 16.1 3.5 I 1

m+8 234., 224.1 21... 15.8 2., I I

661* 238.1 227.8 223.2 14.8 2.1 .1

.Q4 (s..~.)

CrOIl-SKti. e.-t?7 I ~ D. 12.1 ~ Ii. .LAM Si. of 1111 ,.,ill
~ Mi. .c..l Ii. If WI "rift

810,. Rdtlity -'Jllll

-IMiti8ll ItMiUty 1Ml)'lii ...'--

.TItIl ~ 11M I~l" ft. .Ciul Ii.. If ~ Pile 1111.

~



(
REACH 8

R."isions I

1. 

Sh..t pit. Aliln..nt chAng.d.2. 
CTo.n elevAtion lo..~ed fTO. El. 12.& to El. 11.&.3. 
CTO.n .idth behind th. sh..t pil. .All chAnged fTO. A

constAnt 8.8' to A YA~ying .idth b.t...n th. .he.~ pil. WAll

And El. 11.8 on th. existing bAckslope.4. 
Step .1.VA~ion ~Ais.d f~o. El. 2.8 ~o El. 7.8.5. 
Step .idth chAnged bAs.d on th. Above ~.yisions.

Sub.itt.l.. 

.

1. 

Hew cAn&l.ide .~&bi1i~y &n&1y... t~kinl in~o ~ccount th.Abov. 
revisions And the piezoMetric h.Ad1ine of E1. -2.~ in

the s&nd.



\

ED.
STA. ~ T1 ITA. 678.-

r ~ T8 n.. 11.1. fim 10
EXIST18 ~.L~ 9IIT PILE

(fT) (fT)

fiS:TTlT-.
Sa.R
cn)

m.. mP
~ mll- 11111

c..n) (n)

mST18
m~_R;
(NI')

iTA.

~ (~Pt.) 244.' e 228.1 1'-' 4.3 2.111

~ 2~1 ~. 221.1 14.1 5.,' 2.1 I 1

"74 211.1 2=-.1 221.1 9.1 12.3 4.2 I 1

"!+67 237.5 ~. 228.1 ,.s . 16.2 15.6 I 1

Cron -5ICti .6IC8t ry I C1'C8 £1. 11.1 CrOR Yt4~ .L8 Si,. of WI 'lf1"
CJO8 IiM .c..11t. If 1111 .2...
at., VI. 111ft"~ El. 7.1

St. StI~ility ~l1'ts I

Ciulli- F&illrt -All C?OII-IKtiN me~. TN ~ It SU. ~ IDYI1'18o
HI Mni- FKto1' of lifit)' .1.:2 " D. -1'.1 1ft

liMIiH FI11ue -.1641tiOlil IlMliH flil." ...11lil ...'-.
(

.Tot&! Cra-. Vi~ IKlutI fiItb .c.u1 Si.. of ~ Pill klL

\.
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