JuL 10 1983

- n*uwooeﬂz

17TH STREET CANAL — PHASE 1B

The following revised slope stability and sheet pile design
caleulations address all comments made in the Corps’ letter
of April 25, 1989. A brief description of the revisions made
to the cross—sections since the last submittal of April 10,
1989, is given for each of the eight reaches. Also given for
gach of the reaches is a listing of new submittals, stating
which of the Corps'! comments were addressed.

In a previocus submittal of September 21, 1988, pressure
diagrams for the @-case, factor of safety = 1.0 were given in
the report prepared by Eustis Engineering dated 31 Rugust
1988. The maximum deflection calculated for the reaches
using PZ &2 sheet pile was 0.56", and for the reaches using
EMA 22 sheet pile was 0.73". Although there has been a 0.3?
droap in the step elevation for the cross—-secticons which
gernerated the maximum PZ 22 deflection of D.o6", 1t is
abvious the this change will not increase the deflection to
more tham the alleowable t 1/2". The maximum deflecticon for
the FMA 282 of 0.75" is still wvalid.
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REACH 1

map s —— o —

Revisions 3

1. Entire sheet pile wall moved 8.5* closer to the canal thus
increasing the crown width 8.5° along the entire reach.
2. Step elevation loweved from El. 2.6 to El. 1.5.

Submittals :

1. Mew canalside stability analyses taking into account the
above revisions and the correction to the soil shear strength
from El1. 8.8 to El. -2.0.

2. New landside stabiliy analyses taking into account the
above revisions and including caleculations at El. —-20.0.

2. HNew sheet pile analyses taking into account the above
revisions and the submerged canalside soil weight.




REACH 1
5TA. 553+78 TO STA. 368+44

OFFSET TO EL. 5.5 ON OFFSET TD CROWN  EXISTING EXISTING  DIST. FROM TCE  EXISTING
STA.  EXISTING BACKSLOPE  SHEET PILE  WIDTH  BACKSLOPE  LANDSIDE 7O GROUND PT.  LANDSIDE

(FT) (FT)  (FT) (H:V)  TOEEL. (FT)  GROIND EL.
554+80 219.5 218.5 9.6 31:t .77 3).5) 10.64).5 217
556488 219.6 289.9 9.7 2.9:1 -2,37 {32.5) 16.8 2.2 25
S56+88 219.8 289.3 8.5  31:t -3.94 18.2 -3.24
564+08 218.2 288.7 9.5  L8:1 -2.64 363 10.8 WY TR YA B 2
562+09 216.9 268.8 8.9 WS -2.43 (43.%) 10.0 -3.58 5 53.8
564480 221.4 267.8 12,6 3611 2.8 (40.T) 7.3 2.83 4R
Se6+88(x pr)  219.3 287.8 105  38:1 2.0 BY) 150 RYTR Y2
564+88 218.4 287.7 8.7 35:1 -3 (4.6) 18.8 62 EL.S
Cross-Section Geosetry :  Crown El. 5.5 Crown Width Varies

Step El. 1.5 Step Width = 12.8"

Slope Stability Analysis @

The following cross-sections were checked to determine the minimus factor of safety :
Canalside Failure - 562+88, S64+88 and 566+88. The section at Sta. J64+9@ governs.
#xx Ninisus Factor of Safety = 1.32 at El. -36.5 ¥xx

Landside Failure = 554+88, 556+80, 568+89 and 562+08. The section at Sta. 368+88 gaverns.
sx% Ninimum Factor of Safety = 1.38 at El. -2B.3 %%

Sheet Pile Amalysis :

The following cross—sections were checked to determine the required penetration, design bending moment
and maximum deflectionm :

Canalside Failure - 562480, 564488 and S66+B8.
Landside Failure - 554+88, 556+80, SbB+68 and S62+88.

1.30

Requited Penetration : -12.8 {Landside Failure 3:1 Ratioy S-Case F.5.
£.30)

Desiyn Bending Moment : 11.9 Ft-K/Ft @ El. -2.9 (Landside Failure 3:1 Ratioj 5-Case F.5.

non
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REACH &

Revisions @

i. Entire sheet pile wall moved 8.5 closer to the canal thus
increasing the crown width 8.5' along the entire reach.

2. Btep elevation lowered from El. 2.8 to El. 1.5.

3. Step width increased from 9.87 to 12.9°.

Submittals 1

1. New canalside stability analyses taking into account the
above revisions and the correction to the soil shear strength
from E1. 8.6 to El. ~2.8.

2. New landside stabiliy analyses taking into account the
above revisions and including calculations at El. ~20.5.

2. New sheet pile analyses taking into account the above
revisions and the submerged canalside soil weight.




REACH 2
5TA. S66+8B TO STA. 549+08

OFFSET TO EL. 5.5 ON  OFFSET TO CROMN  EXISTING EXISTING  DIST. FROM TOE EXISTING
5TA.  EXISTING BACKSLOPE  SHEET PILE  WIDTH  BACKSLOPE  LANDSIDE  TO GROUND PT.  LAMDSIDE

CFT) (FT) (FT) (H:V) TOEEL (FT)  GROUND EL.
564408 2184 2877 87 35:1 3.3 16.8 -2.62
578+08 229.5 a6 129 a2:1 -1.e1(384) 188 177 48,1
572488 - 2181 207.4 17 26:1 1.8 16.8 ~1.48
74480 218.8 7.3 1.5 3131 -2.88 18.8 -2.18
576488 216.9 27.2 %7 381l -AD(3T4) 68 399 43.6
578+88 208, 7 211.2 9.5 l:t 279 (35.2) 10.8 29 452
506+68 225.9 216.1 9.8  3l:l  -B57 16,8 -2.67
502468 2314 29,9 05  29:1  -L9 19.9 -2.37
584468 235.6 225.8 9.8  2b6:1 -2.46 (30.5) 1.8 -2.86 405
S86+88 242.1 238.7 Hoa 0 29:1 L% 2.8 -1.%
580488 - 245.8 235.4 8.4  25:1  -2.44 (302183 2,60 40,55
Eross-Section Geosetry ¢ Crown El. 3.9 Crown ¥idth Varies

Step E1, 1.5 Step Vidth = 12.8"

Slope Stability Analysis :

The following cross-sections were checked to getermine the miniamus factor of safety :

Canalside Failure ~ 578+88.
£x% Minisus Factor of Safety = 1.35 at El. -34.B %k

Landside Failure - 576+88, 578+90, 564+89 and 588+80. The section at Sta. 576+88 governs.
#&# Ninisum Factor of Safety = 1.30 at El. -34.0 &%

Sheet Pile Analysis :

The following cross-sections were checked to determine the required penetration, design bending moment
and saxisum deflection :

Canalside Failure - 578+89.
Landside Failure - 576488, 578+0@, 584+88 and S8a+88,

Required Penetration : -12.8 {Landside Failure 3:1 Raticj S-Case F.S. = 1.39)
Design Bending Momant : 12.8 Ft-K/Ft 8 €1, -2.8 (Landside Fulure 3:1 Ratiog S-Case F.S5. = 1.39)
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REACH 3

Revisions 1

i. Entire sheet pile wall moved 8.5' closer to the canal thus
inereasing the crown width 0.5 along the entire reach.

2. Step elevation lowered from El. 2.8 to El. 1.5.

3. Step width increased from 9.87 to 12.9%.

4, Add 6" of fill from the levee toe to a distance 30* from
the levee toe in the vacant lot refevrenced.

Submittals :

1. New canalside stability analyses taking into account the
above revisions and the correction to the soil shear strength
from E1. 8.8 to El. -2.8.

2. New landside stabiliy analyses taking into account the
above revisions and including calculations at El. -18.5 and
El. -20.5. -

2. MHNew sheet pile analyses taking into account the above
revisions and the submerged canalside soil weight.

Mote 1

Reach 3 landside stability analysis at El. —~32.8 with the
active wedge at x=110 and the passive wedge at x=140.5 does
yield a lower factor of safety than with the wedyes at x=111
and 144.5 respectively, as previously submitted. However, it
has since been discovered, that placing the active wedge at
x=1@3 and the passive wedge at x=133.5 yields the lowest
factor of safety. Therefore these calculations are being
submitted in lieu of the requested location.



REACH 3
STR. 589+88 TO 5TA. 614+88

OFFSET T0 £L, 5.5 ON  OFFSET T0 CROWM  EXISTING EXISTING DIST. FROM TOE EXISTING
STA,  EXISTING BACKSLOPE  SHEET PILE  WIDTH  BACKSLOPE  LANDSIDE  TO GROUND PT.  LANDSIDE

(FT) (FT)  (FT) (H:V) TEE, (FT)  GROUND EL.
596+88 248.6 239.8 96  25:1 -2 9.8 -2.64
592+00 252.5 242.5 81 27:1 29 18.9 2.9
594488 258.5 241.8 9.5 1811 -1,29 (21.7) 16.5 1.9 382
5%+90 250.5 239.3 _u'\a/f“ 2411 -2 9.9 188
598468 249.3 237.6 TR ANNEEY PR X 9.9 -3.41
606+0 246.9 235.9 18  31:1 2.8 3.5 -3.77
682+06 2444 2.2 w2 Azt LW 8.2 -2.47
684480 (% PL)  243.9 232.5 14 a7:1 3% 19.9 -4.26
£86+88 241.8 238.9 189 27:t  -2.8 18.8 -3.56
683+08 243.2 229.3 139 L2:1 -2.19 9.9 -3.28
618+68 242.4 2e8.6 138 ui:l L4 o 188 28
612408 244.9 227.9 16.1 L6t 1 -8.89 (3‘5 1) 10.0 -2.89 44'1.1
614+88 242,8 22n.2 W8~ b1l -89 11.5 ~2.49
Cross-Section Geometry ;  Crown El. 5.3 Crown Uidth Varies

Step EL, 1.5 Step Width = 12.8"

Slope Stability Amalysis ¢

The following cross-sections were checked to determine the minimus factor of safety @
Canalside Failure - 612+88. ##& Minisus Factor of Safety = 1,36 at El. -32.8 ¥

Landside Failure - 598+88, 592+88, 534+8B, 596+09, GOB+B0, GBA+BB and 6B86+88, The section
at Sta. 604488 governs. ¥4 Minimum Factor of Safety = 1.38 at El. -28.5 #%x

Sheet Pile finalysis !

The following cross-sections were checked to determine the requived penetration, design bending moment
and marimun deflection 1 Camalside Failure - 612+88.
Landside Failure - 594488,

Required Penetration : -12.8 {Landside Failure 331 Ratiog S5-Case F.5.=1,33)
Design Bending Moment : 11.6 Ft-K/Ft @ El. -2.5 (Landside Failure 3:1 Ratiog S-Case F.5.=1.33)
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REACH 4 /

Revisions @

1. Entire sheet pile wall moved 8.5’ closer to the canal

thus increasing the crown width 8.5 along the entire reach.
2. Crown elevation lowered from El. 7.8 to El. 6.5 thus
increasing the crown width an additional amount which depends
on the backslope at each station.

3. Step elevation lowered from 3.6 to 3.35.

4., Step width increased from 9.0' to 12.8%.

T
-

Submittals :

1. New canalside stability analyses taking into account the
above revisions, the correction to the soil shear strength
from El. 0,8 to El. ~-2.8, and the piezometric headline of
El. —2.4 in the sand.

2. New landside stabiliy analyses taking into account the
above revisions. 4

3. HNew sheet pile analyses taking into account the above
revisions and the submerged canalside soil weight.



REACH 4
STR. 614408 TO STA. 625+08

OFFSET T0 EL. &S OM OFFSET 10 CROWN  EXISTING EXISTING  DIST. FROM TOE  EXISTING
STA.  EXISTING BACKSLOPE  SHEET PILE  WIDTH  BACKSLOPE  LANDSIDE  TO GROUND PT.  LAWDSIDE

(FT) (FT)  (FT)  (WiV) TOEE. (F1)  GROMDEL

614400 a6k 238/ e 12 3611 AN égy_z}) 1.5 49024
51648 23k 35,5 @65 96 29:1 45 (365) 109 465 -Les
s18+88 a7 2358 58 188 341 -LES (3&:.4) 0.8 46428
620+00 2473 2299 5.8 9,9  32:1 -8 18.8 -3.12
622408 ea77% g ed 186 i1 -2 (389) .2 49 e
624427 23T 233,71 283.5 ST X 33:1 “1.52 ( 3(9'7) 1.5 SI.Z 2.6
Cross-Section Geometry :  Crown EL. 6.5 Crown Width Varies

Step £1. 3.5 Step Width = 12.8"

Siope Stability fmalysis 1

The following cross-sections were checked to determine the minimum factor of safety ¢

Canalside Failure - 614400 and 616+88. The section at Sta. 614+80 governs,
se% Ninisus Factor of Safety = 1.38 at £l. -23.0 w2

Landside Failure - 616+88, 513+88, 528+09, 622+08 and 624427, The section at Sta. 622+88 governs.
s## Minimua Factor of Safety = 1.37 at El. -23.7 #i#

Sheet Pile fnalysis @

The following cross-sections were checked to determine the required penetration, design bending moment
and sazimin deflection : ‘

Canalside Failure - 614+68 and 616488,
Landside Failure - 616+8, 618+80, 622+80 and 624427,

Required Penetration : -7.7 {Landside Failure Sta. 616+883 S—Case F.S5.=1.3)
Design Bending Mosent : 7.8 Ft-K/Ft B £1. -8.2 (Landside Failure Sta. 616+88; S-Case F.S5.=1.3)
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REACH 5

Revisions =

1. 8Step elevation lowered from 5.5 to 4.5.
2. Step width increased from 8.57 to 14.3%.

Submittals :

1. Mew canalside stability analyses taking into account the
above revisions, the correction to the soil shear strength
from €E1. 8.8 to El. -2.0, and the piezometric headline of
E£l. -2.4 in the sand.

2. New sheet pile analyses taking into account the above
revisions and the submerged canalside soil weight.
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REACH 3
STA, 625480 TO STR. 635+

OFFSEY TOEL. 7.50M OFFSETTO  (ROMN  EXISTING  EXISTING  DIST. FROM TOE EXISTING
STR,  EXISTING DRCXSLOPE  SMEET PILE  UIDTH  DACKSLOPE  LAMDSIDE TO GROUMD PT.  LANISINE

(FT) (FT)  (FT)  (Miv)'* TE AL (FT)  GROOD EL.
s2nes 29.9 0.7 %2 3911 AR (4.3) 136 54B-1e
528440 27,3 219.4 29 511 -L® 13.7 3.
600 224.4 215.9 &5 3411 -LR 4.4 2.3
53200 219.9 az4 28 a1 a2 (40k) 1.5 54\ a0
640 (%.PL) B15.1 M9 62 RT11e 453 (35&1) 7.4 B3-1.2
Cross-Section Geoaetry 1 Crows EL 7.5 Crow Vidth Varies

Stay E1. 4.5 Stap Hidth = 14,9

Slope Stability Amalysis :

The follewing cross—sections were checked to detersine the minisus factor of safety :

Canalside Failure - 627428,
s Winisws Factor of Safety = 1.38 at'El. -14,5 s

Landside Failure - No additiomal lamdside failure analysis was dome,

Sheet Pile Mmalysis :

The folloving cross-sections were checked to deterning the required panetration, design bending mosent
and sarisun deflection 3

Camalside Failure - 627428,
Landgide Failere - 632400 and 634+00.

Required Pewetration 1 -4.9 {Landside Failure Sta. 6344085 S-Case F.5.31.0)
Design Bending Mosest : 5.0 Ft—K/Ft § El, 1.6 (Landside Failure Sta. 6344007 S-Lase F.S.=1.3)
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REACH &

Revisions :
None
Submittals 1@

1. New sheet pile analyses taking into account the submerged
canalside s0il weight.



RERCH 6
§TA, 635480 TO STR. 643+00

OFFSET 70 EL. 9.5 GM OFPSET TO  TOTAL CROWN EXISTING  EXISTING  DIST, FROW TOE EXISTIN
STA,  EXISTING DACKSLOPE SMEET PILE  WIDTH  DACKSLOPE LAMGIDE 7O GROUND EL.  LAMIEIDE

(FT) (FT)  (FT)  (WiV)  ToEEL (FT)  eoum AL
62400 284.3 2.1 3.2 811 -LE 0.0 -1.64
628431 2866 217.9 0.7 3911 &6 1.0 ~1,54
Cross—Section Gesmetry 1  Crowm £1. 9.5 Cromm Width on Land Side of Kall Varies

Crown ¥idth on Camal Side of tall =» 2.8

Slope Stability Amalysis 1

Wo additional stability amalysis was dome.

Sheet Pile fmalysis
faquired Pevetration : 0.0 (Governed by Seepage)
Desigm Dending Momeat 1 1.1 Ft-K/Ft @ €. 5.6 (Landside Failure Sta. 638431 S-Case F.8.%1.5)
Nazinue Deflection
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REACH 7

Ravisions 1

1. Sheet pile alignment changed.. (Maximum change in baseline
of fset is 1.3")

Submittals 1@

None



REACH 7
STR. 6A'00 TO STA. 663408

SFFSET TOEL, 12,000 OFFSET 79 OFFSET TOEL. 12.0 00 TOTAL _ EXISTING
§TA. EXISTING DACKSLOPE  OMEET PILE  EXISTING CAMALSLOPE CROWN WIDTN DACRSLOPE

(FT) (FT) (FT) - (FT)  (R:¥)
43408 £35.9 224.8 .3 e 331t
) 2.8 223.4 218.6 15.2 2t
4100 233.8 pee.9 219.6 M2 a1
4908 3.1 g2e.3 281 150 4811
65100 0.2 1.7 a1 i1 3811
53409 2.0 1.1 24,8 152 6611
L 23t.6 208.6 215.4 1%he 3311
65708 (4-Pt.)2a? 229.0 215.6 6t 3511
(5940 2346 2240 218.8 158 2911
661400 2.8 27,9 283.2 e 21t

662400 ( Sew Rmach 8 )

Cross-Section Oecmetry : Crom El. 12.9 Crown Width om Land Side of Wall Varies
Crows ¥idth on Camal Side of Wall Varies

Slops Stability fmalysis

Ho additiemal stability amalysis was done.

s Total Crows Width Includes Uidth om Camal Side of Sheet Pile Mall.



REACH 8

Revisions 3

i. Sheet pile alignment chanpged.

2. Crown elevation lowered from E1. 12.08 to El. 11.@.

3. Crown width behind the sheet pile wall changed from a
constant 8.8' to a varying width between the sheet pile wall
and E1. 11.8 on the existing backslope.

4. Step elevation raised from El. 2.0 to El. 7.8.

5. Step width changed based on the above revisions.

Submittals 1
1. New canalside stability analyses taking into account the

above revisions and the piezometric headline of El. =-2.4 in
the sand.



REACH &
STR, 663400 O STA. 670408

OFFSET TOEL. 11.8 0N OFFSETTO OFFSETTOTOP  TOTAL ST EXISTING

§TA.  EXISTING DACKSLOPE  SHEET PILE  OF SLOPE  CROMM VIDTH™ WIDTH DRCKSLOPE
(FT) {FT) {FT) LFT) (FT)  (H:®)
663108 (5 PL.) 2406 2:.0 288, 8 16.6 L3 - 24811
663+00 242.1 2.9 228.0 14,1 8.6 2811
667400 237.1 2.0 228.0 9 12.3 211
663487 2375 230.9 228.0 9.5 162 15621

Cross-Section Secmetry 3 Crom £1. 11.0 Crown ¥idth on Land Side of thll Varies
Cvown Width en Canal Side of Wall » 2,9’
Step £1. 7.0 Step Hdth Varies

Slope Stability Analysis @

Camalside Failure - Al cross-sections were chacked. The sectige at Sta. 66T+ governs.
san Rinimum Factor of Safety = 1.32 at £1. -19.0 s&s

Landside Failure - Wo zdditional landside failure amalysis was dowe.

% Total Crows Bidth Includes Uidth om Canal Side of Sheet Pile Wall.
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