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APPENDIX A 
Engineering Appendix 

 
 
Section 1 – Civil Design:  
 
Frenchtown Township is located in the northeast portion of Monroe County, on Brest Bay along 
the eastern shore of Lake Erie (see Figures 1 and 2).  In this Section 205 project, approximately 
3400 LF of existing flood wall is to be repaired or replaced with a stable structure and 
approximately 3800 LF of shoreline is anticipated to require additional riprap stone protection.  
In addition, existing flanking levees will be cleared of trees and vegetation and repaired as 
needed to complete the line of flood protection.  Furthermore, sections of the north and south 
flanks will be replaced with concrete and SSP wall sections, respectively, to minimize real estate 
costs. 
 

 
Figure 1.  Project Location Map. 
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Figure 2.  Project Vicinity Map. 

 
 
Existing Flood Control Project:  The existing flood control project consists of clay levees with 
and without riprap slope protection, steel sheet pile (SSP) walls, and two pump stations. Major 
repairs to the existing flood control project were last done in 1985-86 under the COE Advanced 
Measures Authority.  The repairs consisted of replacement of approximately 50 linear feet of 
steel sheet pile wall along the south corner of the project and about 500 linear feet of steel sheet 
pile wall along the north corner of the project.  Other repairs consisted of repair or raising of the 
existing clay levees and replacement or addition of rip rap stone. Refer to the site photographs in 
Appendix A-4.   
 
Currently, the older sections of SSP wall (circa 1950s) are showing various signs of distress and 
are no longer straight; tiebacks are broken; flap gates are damaged or missing; riprap toe 
protection has been washed away and settling/washout behind the SSP requires additional 
backfill.  The original SSP wall was not constructed with z-shape piling, but with flat sheets. The 
flat sheet SSP has no significant bending capacity to resist additional backfill behind the 
structure. This is the main reason the wall is currently "bulging" out and leaning. Therefore, the 
sections of SSP wall in poor condition will require major rehabilitation or replacement with a 
suitable and stable structure to maintain the existing flood control project.   
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The existing flanking levees will also be included in the project and will be repaired to 579 feet 
(IGLD 85) which is approximately equal to the existing elevation. Required repairs to the 
existing flanking levees includes clearing and grubbing of vegetation, removal of rootballs for all 
trees over 2" in diameter, placement of compacted clay fill and toe stone as needed, and 
establishment of grass cover. 
 
No repair work is anticipated for the existing pump stations as these stations are currently 
maintained by Monroe County. 
 
Relocations:  Project site review at this stage has not identified any utilities requiring relocation 
as related to the proposed construction features in the Detroit Beach Section 205 Project.   
However, further evaluation will be performed in the Final Design Phase to be accomplished 
prior to preparation of Plans and Specifications.  
 
Borrow & Disposal Areas:  There are no on-site borrow areas, all required material will be 
obtained off-site. The disposal for all clean material excavated from the project area will be 
disposed of in accordance with State and local regulations. Acceptable clay material from 
removed levees may be re-used for levee repair. Engineered stone and fill material will be 
obtained from approved sources. 
 
Alternatives:  All of the evaluated alternatives for this flood control project are listed and 
described below. See Figure 3 for the typical existing cross section.  Design alternative cross-
sections are located in Appendix A-1.  Site drawings are shown in Appendix A-2 and design 
calculations and quantities are provided in Appendix A-3.  
 
The riprap stone gradation was selected as recommended by the 2007 H&H Study of Wave 
Overtopping (DPR Appendix D).  Required riprap stone sizes will need to be re-evaluated if any 
revisions of this analysis are made.   It is anticipated that riprap stone be replenished/added along 
the entire lakeside portion of the project. Flank areas and new flank wall sections will not require 
riprap protection because it is anticipated that wave action, if any, will be minimal.  
 
The placement of new riprap stone along the shoreline will impact the existing beach areas so it 
should be determined during final design if the beach areas can be left as is or if stone is required 
along those areas.  Previous design in 2001 called for constructing a stone jetty to protect the 
beach areas and eliminate the need for riprap stone along the wall on the beach areas.  The 
MDEQ objected to this structure and the project ended.  
 
The Alternatives which have been evaluated are: 
 

• Alternative 1 - No Federal Action; 
• Alternative 2 - Rehabilitate Existing Flood Protection; 
• Alternative 3 - Rehabilitate and Replace Existing Flood Protection – Cantilever Steel 

Sheet Pile Wall; 
• Alternative 4 - Rehabilitate and Replace Existing Flood Protection – Anchored Steel 

Sheet Pile Wall; 
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• Alternative 5 - Rehabilitate and Replace Existing Flood Protection – Concrete Panel/H-
pile Wall; 

• Alternative 6 - Rehabilitate and Replace Existing Flood Protection – SSP/H-pile Wall; 
• Alternative 7 - Rehabilitate and Replace Existing Flood Protection – Concrete Gravity 

Wall; 
• Alternative 8 - Rehabilitate and Replace Existing Flood Protection – Gabion Wall 
• Alternative 9 - Rehabilitate and Replace Existing Flood Protection – Armored Slope (no 

wall) 
 

 
Figure 3.  Typical Existing Wall Section (Not to Scale). 

 
 
Alternative 1 – No Federal Action:  
 
With this alternative, it is expected that the existing degradation trend of the temporary flood 
protection will continue on an accelerated basis.  Ongoing loss of seawall backfill and toe-
protection washout will increase the chances of seawall failure once high water levels return. 
Buckling and wavy seawall sections will tear and list, rendering it useless in a flood event; the 
integrity of the catch basin berms will remain questionable as nearby homeowners incorporate or 
modify the berms into their landscaping plans.  Unmaintained vegetation along the flanking 
levees will continue to reduce their effectiveness in a flood event. The non-federal sponsor can 
perform reasonable repairs; however, the overall system will most likely continue to degrade 
within the next ten to fifteen years. 
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Alternative 2 – Rehabilitate Existing Flood Protection: 
 
This alternative would involve an upgrade of the existing flood protection system at Detroit 
Beach, including the repair of the existing floodwalls, replenishment of toe riprap, and additional 
protection of the pumping stations.  The catch basin drainage system behind the existing wall 
would also be repaired and improved as necessary to reduce build-up of water behind the wall 
due to wave overtopping. Because Frenchtown Township owns a portion of the real estate 
needed for the Section 205 project, and that some of the protection may only need improvement, 
the total project cost should be lower than a “new start” project.  However, an October 2006 site 
visit by the lead structural engineer resulted in the recommendation of replacement of the older 
sections of existing SSP wall because of the decayed state of the seawall and that these portions 
of wall have exceeded their design life.  There is concern that, even with rehabilitation, the older 
existing SSP wall would fail during a sustained flood event. As a result, this alternative will no 
longer be considered. 
 
 
Alternative 3 – Rehabilitate and Replace Existing Flood Protection – Cantilever Steel Sheet 
Pile Wall: 
 
Under this alternative, the existing SSP seawalls, except for the more previously repaired north 
and south edges, would be removed and replaced with more substantial PZ-22 or similar steel 
sheet pile (See Figure 4).  An October 2006 site visit by the lead structural engineer for the 
project resulted in the recommendation of replacement of the older sections of existing SSP wall 
because of buckling, bowing and tearing of the steel and tie-backs.  However, approximately 50 
linear feet of wall section located at the south corner and 500 linear feet of wall section located at 
the north corner of the project were replaced with PZ-22 in the mid-1980s.  These sections of 
newer wall are still in good condition which allows the proposed wall to be tied in to these 
sections that are to remain.  
 
The catch basin drainage system behind the wall would also be redesigned to reduce build-up of 
water behind the new wall due to wave overtopping.  The existing drainage system consists of 
steel pipe in the sheet pile with steel flap gates on the lakeside end of the pipe.  Problems were 
noted with this system as the flap gates were stuck open or torn off due to wave and ice action 
and in some areas a loss of backfill was observed.   
 
The redesigned catch basin drainage system will be backfilled with stone fill and the drainage 
pipes will be placed in precut holes in the sheet pile at 30 feet on center along the length of the 
wall. The drainage pipe will contain a mesh screen on the landside end to prevent the fill from 
washing out.  Furthermore, the lakeside end of the pipe will contain a rubber "duck bill" type 
check valve which remains closed until the water in the fill builds up enough pressure to force 
open the valve and drain out into the lake.  Refer to Appendix A-3 for a description for this type 
of check valve. 
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New riprap stone will be added to the existing stone to provide toe-protection for the new wall.  
The required riprap will range from 0.7 to 1.4 tons and will be placed at a 3H:1V slope right 
below the catch basin drainage pipe.  Based on the design top of wall elevation of 579 feet 
IGLD85, the toe of the riprap stone is anticipated to extend toward the lake no more than 40 feet 
from the existing wall face.   
 
 
Alternative 4 – Rehabilitate and Replace Existing Flood Protection – Anchored Steel Sheet 
Pile Wall: 
 
This alternative is similar to Alternative 3, except that the SSP wall would require an anchor wall 
and tie-back system to provide structural support.  The preliminary design analysis concluded 
that an anchor wall will not be necessary (Appendix A-3).  Additional costs would be incurred 
because the existing berms would have to be undermined to install the tie backs and anchor 
walls. Furthermore, an anchored wall of any type will not be feasible due to the close proximity 
of several private structures to the wall. Therefore, this alternative will no longer be considered. 
 
 
Alternative 5 – Rehabilitate and Replace Existing Flood Protection – Concrete Panel Wall 
with H-Piles: 
 
With this alternative, a concrete panel wall with steel H-piles (a.k.a. post and panel wall) would 
be installed to act as the floodwall (See Figure 5).  The H-piles would provide the structural 
support and concrete panels would provide the soil retention. The concrete panels would be 
precast and reinforced.  Six inch thick, five feet high, and ten feet wide panels were assumed for 
cost estimating purposes.  The H-pile size may change during final design, but for the purposes 
of this report, W16 x 67 H-piles are specified. The H-piles will be required to be driven to 
bedrock or refusal. This alternative is also considered be a suitable replacement for SSP.  As with 
Alternative 3, this wall will need to be tied into the good condition SSP wall located at the north 
and south corners of the project.   
 
Because the concrete panels are to be embedded only 1 to 2 ft, the existing SSP wall should be 
cut at the ground surface to leave in the buried portion to act as a seepage barrier.  Controlled 
low-strength material (a.k.a. flowable fill) will be placed below the drainage pipe behind the new 
wall to prevent seepage between the new wall and left in place wall during a flood event. 
Furthermore, the flowable fill will help seal the gap between the panels and the H-piles below 
the ground surface.  In addition, waterstops made of PVC or similar type material will be 
installed between the concrete panels and between the panels and H-piles to prevent seepage.  
 
The catch basin drainage system design for this alternative is the same as proposed for 
Alternative 3 except that the pipe will be placed in precut holes in the concrete panels.  The 
riprap stone placement will also be the same as proposed for Alternative 3. 
 
At this point, it is anticipated that tiebacks will not be required.  If during construction it is found 
that bedrock is shallower than expected, holes will have to be drilled into the rock and the H-pile 
will have to be grouted in place at that location. 
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Alternative 6 – Rehabilitate and Replace Existing Flood Protection –Steel Sheet Pile Wall 
with H-Piles: 
 
This alternative is similar to Alternative 5, except that SSP would be connected to wales placed 
along the steel H-piles (See Figure 6).  This alternative replaces the concrete panels with steel 
sheet piles.  The H-pile size assumed for this alternative is W14 x 22. Using the H-piles reduces 
the depth of embedment for the sheet pile section and therefore reduces the quantity of steel 
required.  As with Alternatives 3 and 5, this wall will also need to be tied into the existing PZ-22 
SSP at the north and south corners of the project.   
 
The catch basin drainage system design and the riprap stone placement for this alternative will 
also be the same as proposed for Alternative 3. Seepage control will be similar to that proposed 
for Alternative 5 except that no waterstops will be installed. 
 
As with Alternative 5, it is anticipated that tiebacks will not be required.  If during construction it 
is found that bedrock is shallower than expected, holes will have to be drilled and the H-pile will 
have to be grouted in place at that location.   
 
 
Alternative 7 – Rehabilitate and Replace Existing Flood Protection – Concrete Gravity 
Wall: 
 
This alternative consists of placing a cast in place concrete wall to act as the flood protection 
wall (See Figure 7).  This would require extensive excavation and large quantities of reinforced 
concrete.  Due to the close proximity of some of the existing structures to the floodwall, this 
alternative may not be feasible from an engineering, construction, and cost perspective at some 
locations. This is considered a feasible alternative overall; however, it may be cost prohibitive. 
 
The catch basin drainage system design for this alternative would be similar to the other 
alternatives.  The riprap stone placement will also be the same as proposed for Alternative 3. 
Existing SSP will be cut to 1 ft above the wall foundation surface to allow for embedment into 
the cast in place foundation with the buried SSP portion acting as a seepage barrier. 
 
 
Alternative 8 – Rehabilitate and Replace Existing Flood Protection – Gabion Wall:  
 
This alternative consists of placing stacked rock filled baskets, or gabions, along the shoreline.  
Along with riprap stone at the toe of the structure, this alternative would minimize erosion along 
the shoreline but it would not provide any flood protection in the event of high water.  A splash 
apron at the top and an excavated key for scour protection would be required. This would 
increase construction costs considerably as well as increase O&M costs due to the typically 
shorter life span of the wire mesh baskets and replacement of lost stone fill due to wave and ice 
action. Therefore, this alternative will no longer be considered. 
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Alternative 9 – Rehabilitate and Replace Existing Flood Protection – Armored Slope: 
 
This alternative consists of removing the existing wall entirely, excavation of backfill and 
replacement with a compacted clay blanket, geotextile, filter stone, and riprap stone (See Figure 
8).  The stone would be placed from the top of the existing berm at a 3H: 1V slope out toward 
the lake. This option would rely on the stone layers to provide the structural protection while the 
compacted clay blanket would minimize seepage into the protected area.  No drain pipes and 
check valves would be required as no catchment area would be necessary. Wave overtopping 
would be minimal due to the higher placement of stone. Furthermore, any water from wave 
overtopping would naturally drain back into the lake as there would be no wall to contain the 
water. Filter layers under the armor stone will have to be designed to prevent soil loss and 
settlement due to the hydraulic pressure difference caused by wave action.  This alternative may 
have a shorter lifespan than a structural wall so additional O&M costs for stone replacement, etc 
will need to be included. 
 
 
Section 2 – Survey and Mapping: 
 
A topographic survey of the project site was conducted in 1997/98.  Because of a 2.6 ft 
discrepancy between previous design and existing survey elevations, survey control was re-
established and a check survey of the site was performed in 2007 to correct this error.  Top of 
hole elevations were also corrected on the borings logs in DPR Appendix B. The horizontal 
coordinate system is referenced to Michigan State Plane Coordinate System, Lambert Projection, 
South Zone (2113), NAD 83, US foot.  The vertical coordinate system is referenced to 
International Great Lakes Datum 1985 (IGLD85).  
 
 
Section 3 – Construction Procedures and Water Control Plan: 
 
All construction work will be accomplished from land, ideally during low water conditions.  It 
should be noted that construction costs will increase significantly if shoreline access is restricted 
due to high water.  No dewatering is anticipated, therefore, a water control plan is not required. 
 
 
Section 4 – Operation and Maintenance: 
 
Operation and Maintenance (O&M) responsibilities will be transferred to the local sponsor, 
Detroit Beach Resort Authority, upon completion of the construction project. Any portion of the 
existing Advanced Measures project that is affected would be incorporated into the Section 205 
project.  Furthermore, a new O&M Manual would have to be developed to account for the 
Section 205 project features and to include any modified Advanced Measures features. See 
Appendix A-5 for the Advanced Measures Operation and Maintenance Manual. 
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All project features should be inspected annually and after flood events.  Problems may arise 
along the lake as related to erosion and/or high water levels which may impact features of the 
flood control project related to the Section 205 project.  Every effort should be made by the local 
sponsor to remediate these conditions as soon as possible.  Estimated Annual Operation and 
Maintenance Costs are given in the DPR Appendix C. 
 
It is anticipated that the following project features and/or conditions will need to be inspected 
periodically and repaired/replaced as needed. 
 

• Levee crest elevations and side slopes must be maintained.  Any material eroded or 
sloughed from the side slopes should be replaced in kind and compacted as normal 
engineering practices dictate.    

 
• Wild growth of vegetation along the flanking levees will need to be controlled.  Growth 

of trees on the levees and adjacent areas shall not be permitted.    
 
• Any encroachments on the flanking levees shall also be removed and necessary repairs 

made to the levee.   
 
• Check the riprap stone for movement and significant loss of stone.  Any stone displaced 

from its original placement should be replaced in kind to prevent damage to the structure.  
Replenish stone as needed to maintain designed slope and configuration. 

 
• Check condition of "duck bill" check valves and catchment area.  
 
• The permanent right of way should be maintained free and clear of all obstructions, to 

facilitate inspection and repair of project features and to allow access for emergency 
operations. 

 
• Other requirements as determined necessary during development of the final O & M 

Manual. 
 
 
Section 5 – Access Roads: 
 
Access to the Detroit Beach Section 205 project site would be via public roads, specifically from 
Dixie Highway, which allows direct access to the project site and on to the Right-of-Way owned 
by the local sponsor, Detroit Beach Resort Authority.   Public parkland is available for 
construction access, and work and storage areas.  
 
 
Section 6 – Project Security: 
 
The project site consists of public and private lands.  There are no specific security requirements 
for this project.      
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Section 7 - Summary and Recommendations: 
 
All of the alternatives except for Alternative 1, No Federal Action, would provide some level of 
flood protection.  The recommended alternative for the Detroit Beach/Frenchtown Section 205 
project is Alternative 5 – Rehabilitate and Replace Existing Flood Protection – Concrete Panel 
Wall with H-Piles.  This alternative is recommended because it is the most cost feasible from an 
engineering and construction standpoint.  Other factors such as economics, real estate, 
environmental, etc., are discussed in other sections of the DPR. During the detailed design phase, 
the selected alternative may be changed due to these other project considerations and additional 
requirements. 
 
The concrete panel/H-pile wall would be placed lake ward in front of the existing seawalls with 
an improved drainage system involving rubber "duck bill" type check valves as opposed to steel 
flap gates. Flowable fill would be placed below the drainage area between the existing SSP wall 
left in place and the new wall (Sheet 8). The flowable fill would provide seepage cutoff for the 
lower concrete panels. Stone will be placed in the drainage area to minimize erosion and allow 
free drainage of water through the pipes and check valves back into the lake.  
 
It is important to note that the concrete panels will be "sealed in place" to minimize seepage 
during a flood event.  In addition, a precast or cast in place concrete coping along the top of the 
wall is specified to cap the panels and H-piles (Sheet 8).  Therefore, if damage is to occur to the 
concrete panels, they will not be able to be easily replaced. However, it is unlikely that any 
significant damage would occur because the panels will be embedded with only a portion of the 
top panel exposed. 
 
Approximately 3800 linear feet of toe-protection riprap would be replenished (Sheets 4 thru 7). 
A five foot bench of stone will be required in front of the wall to further reduce wave impact on 
the wall. The stone will then slope toward the lake at a 3H: 1V slope.  Placement of larger stone 
at the toe of the slope is recommended. 
 
For the existing flank areas, real estate was limited in certain locations; therefore, some new wall 
sections will be required to avoid the high real estate cost in these areas (Sheets 9-12). The 
current construction estimate assumes 450 linear feet of SSP wall will be required on the south 
flank to eliminate the required real estate for that portion as well as stabilize the area where the 
existing SSP wall is failing (see photograph 2 in Appendix A-4).  For the north flank, the entire 
existing levee section will be removed and replaced with approximately 1200 linear feet of 
concrete wall. The wall section was required to eliminate the potentially high real estate costs of 
obtaining required emergency access easements along that portion of the project. Existing levee 
sections not replaced by these required wall sections will be cleared of vegetation and repaired as 
necessary to complete the line of flood protection at the site.  
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DESIGN ALTERNATIVE CROSS-SECTIONS 
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SITE DRAWINGS 

 
Detroit Beach Section 205 

Frenchtown Township, Michigan 
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APPENDIX A-3 

 
DESIGN CALCULATIONS AND QUANTITIES 

 
Detroit Beach Section 205 

Frenchtown Township, Michigan 
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  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:42:51

                              ****************
                              *  INPUT DATA  *
                              ****************

        I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'EMBEDMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND HIGH WATER REV 18MAR09 

       II.--CONTROL
          CANTILEVER WALL DESIGN
          FACTOR OF SAFETY FOR ACTIVE PRESSURES  = 1.00
          FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.50

      III.--WALL DATA
          ELEVATION AT TOP OF WALL    = 579.00 FT.

       IV.--SURFACE POINT DATA

            IV.A.--RIGHTSIDE
               DIST. FROM     ELEVATION
               WALL (FT)         (FT)
                    0.00        577.00
                   10.00        577.00
                   20.00        579.00
                   50.00        579.00

            IV.B.--LEFTSIDE
               DIST. FROM     ELEVATION
               WALL (FT)         (FT)
                    0.00        571.00
                   40.00        569.00

        V.--SOIL LAYER DATA

           V.A.--RIGHTSIDE
               LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE  = DEFAULT
               LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

                 ANGLE OF         ANGLE OF                        <-SAFETY->
   SAT.   MOIST  INTERNAL  COH-     WALL    ADH-    <--BOTTOM-->  <-FACTOR->
  WGHT.   WGHT.  FRICTION  ESION  FRICTION  ESION   ELEV.  SLOPE  ACT. PASS.
  (PCF)   (PCF)    (DEG)   (PSF)    (DEG)   (PSF)   (FT)  (FT/FT)
  97.00   97.00    25.00    0.00     0.00    0.00  571.00   0.00   DEF  DEF
 124.00  124.00    30.00    0.00     0.00    0.00                  DEF  DEF

           V.B.--LEFTSIDE
               LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE  = DEFAULT
               LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

                 ANGLE OF         ANGLE OF                        <-SAFETY->
   SAT.   MOIST  INTERNAL  COH-     WALL    ADH-    <--BOTTOM-->  <-FACTOR->
  WGHT.   WGHT.  FRICTION  ESION  FRICTION  ESION   ELEV.  SLOPE  ACT. PASS.
  (PCF)   (PCF)    (DEG)   (PSF)    (DEG)   (PSF)   (FT)  (FT/FT)
 100.00  100.00    29.00    0.00     0.00    0.00                  DEF  DEF

       VI.--WATER DATA
          UNIT WEIGHT         = 62.40 (PCF)
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Frenchtown_cant_emb_high_18Mar09.out
          RIGHTSIDE ELEVATION = 577.24 (FT)
          LEFTSIDE ELEVATION  = 577.24 (FT)
          NO SEEPAGE

      VII.--VERTICAL SURCHARGE LOADS

          VII.A.--VERTICAL LINE LOADS
               NONE

          VII.B.--VERTICAL UNIFORM LOADS
                    LEFTSIDE     RIGHTSIDE
                      (PSF)        (PSF)
                       0.00        150.00

          VII.C.--VERTICAL STRIP LOADS
               NONE

          VII.D.--VERTICAL RAMP LOADS
               NONE

          VII.E.--VERTICAL TRIANGULAR LOADS
               NONE

          VII.F.--VERTICAL VARIABLE LOADS
               NONE

     VIII.--HORIZONTAL LOADS
          NONE

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:42:54

                            **************************
                            *   SOIL PRESSURES FOR   *
                            * CANTILEVER WALL DESIGN *
                            **************************

      I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'EMBEDMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND HIGH WATER REV 18MAR09 

     II.--SOIL PRESSURES

          RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

          LEFTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

                                     <------NET------>
           NET    <---LEFTSIDE--->     (SOIL + WATER)     <--RIGHTSIDE--->
  ELEV.   WATER   PASSIVE   ACTIVE    ACTIVE   PASSIVE    ACTIVE   PASSIVE
  (FT)    (PSF)     (PSF)    (PSF)     (PSF)     (PSF)     (PSF)     (PSF)

Page 2
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  579.0     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  578.0     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.2     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.0+    0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.0-    0.0       0.0      0.0      60.9     276.7      60.9     276.7
  576.0     0.0       0.0      0.0      74.9     340.5      74.9     340.5
  575.0     0.0       0.0      0.0      89.0     404.3      89.0     404.3
  574.0     0.0       0.0      0.0     103.0     468.1     103.0     468.1
  573.0     0.0       0.0      0.0     117.4     530.1     117.4     530.1
  572.0     0.0       0.0      0.0     128.7     604.2     128.7     604.2
  571.0     0.0       0.0      0.0     133.8     728.4     133.8     728.4
  570.0     0.0      72.3     12.7      69.9     910.3     142.2     922.9
  569.0     0.0     144.6     25.3      15.2    1125.6     159.8    1150.9
  568.7     0.0     166.1     29.1       0.0    1185.6     166.1    1214.7
  568.0     0.0     216.9     38.0     -36.1    1328.1     180.8    1366.1
  567.0     0.0     289.2     50.7     -87.9    1521.6     201.3    1572.3
  566.0     0.0     361.5     63.4    -139.7    1714.0     221.9    1777.3
  565.0     0.0     433.8     76.0    -191.4    1861.0     242.4    1937.0
  564.0     0.0     506.1     88.7    -243.2    1954.4     262.9    2043.1
  563.0     0.0     578.4    101.4    -295.0    2057.4     283.5    2158.7
  562.0     0.0     650.7    114.1    -347.0    2181.0     303.8    2295.0
  561.0     0.0     723.1    126.7    -397.1    2303.1     326.0    2429.8
  560.0     0.0     795.4    139.4    -444.2    2425.1     351.1    2564.5
  559.0     0.0     867.7    152.1    -491.8    2547.2     375.9    2699.2
  558.0     0.0     940.0    164.7    -540.1    2669.0     399.8    2833.8
  557.0     0.0    1012.3    177.4    -587.5    2789.5     424.7    2967.0
  556.0     0.0    1084.6    190.1    -634.5    2908.2     450.0    3098.3
  555.0     0.0    1156.9    202.8    -681.6    3026.1     475.3    3228.9
  554.0     0.0    1229.2    215.4    -728.6    3144.1     500.5    3359.5
  553.0     0.0    1301.5    228.1    -775.8    3262.1     525.7    3490.2
  552.0     0.0    1373.8    240.8    -823.0    3380.1     550.8    3620.9
  551.0     0.0    1446.1    253.5    -870.3    3498.1     575.8    3751.5
  550.0     0.0    1518.4    266.1    -917.7    3616.0     600.7    3882.2
  549.0     0.0    1590.7    278.8    -965.2    3734.0     625.5    4012.8
  548.0     0.0    1663.0    291.5   -1012.6    3852.0     650.4    4143.5
  547.0     0.0    1735.3    304.2   -1059.8    3970.0     675.5    4274.2
  546.0     0.0    1807.6    316.8   -1108.7    4088.0     698.9    4404.8
  545.0     0.0    1879.9    329.5   -1161.5    4206.0     718.4    4535.5
  544.0     0.0    1952.2    342.2   -1215.6    4324.0     736.7    4666.2
  543.0     0.0    2024.5    354.8   -1268.2    4442.0     756.3    4796.8
  542.0     0.0    2096.9    367.5   -1320.4    4560.0     776.5    4927.5
  541.0     0.0    2170.9    380.2   -1374.2    4678.0     796.7    5058.1
  540.0     0.0    2247.3    392.9   -1430.5    4795.9     816.8    5188.8

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:42:54

                         ****************************
                         *  SUMMARY OF RESULTS FOR  *
                         *  CANTILEVER WALL DESIGN  *
                         ****************************

      I.--HEADING
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       'FRENCHTOWN 
       'CANTILEVER 
       'EMBEDMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND HIGH WATER REV 18MAR09 

     II.--SUMMARY

          RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

          LEFTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

     WALL BOTTOM ELEV. (FT)     :      557.08
           PENETRATION (FT)     :       13.92

     MAX. BEND. MOMENT (LB-FT)  :  5.9596E+03
           AT ELEVATION (FT)    :      563.29

     MAX. SCALED DEFL. (LB-IN^3):  1.4529E+09
           AT ELEVATION (FT)    :      579.00

               NOTE:  DIVIDE SCALED DEFLECTION MODULUS OF
                      ELLASTICITY IN PSI TIMES PILE MOMENT
                      OF INERTIA IN IN^4 TO OBTAIN DEFLECTION
                      IN INCHES.

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:42:54

                         ****************************
                         * COMPLETE OF RESULTS FOR  *
                         *  CANTILEVER WALL DESIGN  *
                         ****************************

       I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'EMBEDMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND HIGH WATER REV 18MAR09 

      II.--RESULTS

                     BENDING                        SCALED         NET
      ELEVATION      MOMENT          SHEAR        DEFLECTION     PRESSURE
         (FT)        (LB-FT)          (LB)         (LB-IN^3)       (PSF)
        579.00    0.0000E+00            0.        1.4529E+09         0.00
        578.00   -1.7462E-10            0.        1.3520E+09         0.00
        577.24   -3.3142E-09            0.        1.2753E+09         0.00
        577.00+  -4.6417E-09            0.        1.2511E+09         0.00
        577.00-  -1.9838E-11            0.        1.2511E+09        60.88
        576.00    3.2780E+01           68.        1.1502E+09        74.92
        575.00    1.4048E+02          150.        1.0493E+09        88.96
        574.00    3.3715E+02          246.        9.4870E+08       103.01
        573.00    6.3688E+02          356.        8.4870E+08       117.43
        572.00    1.0535E+03          479.        7.4981E+08       128.66
        571.00    1.5978E+03          610.        6.5277E+08       133.84
        570.00    2.2644E+03          712.        5.5850E+08        69.86
        569.00    3.0024E+03          755.        4.6816E+08        15.23
        568.70    3.2267E+03          757.        4.4230E+08         0.00
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        568.00    3.7562E+03          744.        3.8300E+08       -36.12
        567.00    4.4738E+03          682.        3.0433E+08       -87.89
        566.00    5.1035E+03          569.        2.3338E+08      -139.66
        565.00    5.5936E+03          403.        1.7123E+08      -191.43
        564.00    5.8922E+03          186.        1.1872E+08      -243.20
        563.00    5.9476E+03          -83.        7.6351E+07      -294.97
        562.00    5.7081E+03         -404.        4.4219E+07      -346.96
        561.00    5.1218E+03         -776.        2.1901E+07      -397.09
        560.00    4.1390E+03        -1197.        8.3758E+06      -444.22
        559.00    2.7119E+03        -1665.        1.9391E+06      -491.77
        558.69    2.1643E+03        -1822.        1.0089E+06      -506.96
        558.00    9.0565E+02        -1688.        1.2232E+05       898.93
        557.08    0.0000E+00            0.        0.0000E+00      2779.59

               NOTE:  DIVIDE SCALED DEFLECTION MODULUS OF
                      ELLASTICITY IN PSI TIMES PILE MOMENT
                      OF INERTIA IN IN^4 TO OBTAIN DEFLECTION
                      IN INCHES.

     III.--WATER AND SOIL PRESSURES

                             <-------------SOIL PRESSURES-------------->
                  WATER      <----LEFTSIDE----->      <---RIGHTSIDE---->
   ELEVATION    PRESSURE     PASSIVE      ACTIVE      ACTIVE     PASSIVE
      (FT)        (PSF)       (PSF)        (PSF)       (PSF)      (PSF)
    579.00            0.          0.          0.          0.          0.
    578.00            0.          0.          0.          0.          0.
    577.24            0.          0.          0.          0.          0.
    577.00+           0.          0.          0.          0.          0.
    577.00-           0.          0.          0.         61.        277.
    576.00            0.          0.          0.         75.        340.
    575.00            0.          0.          0.         89.        404.
    574.00            0.          0.          0.        103.        468.
    573.00            0.          0.          0.        117.        530.
    572.00            0.          0.          0.        129.        604.
    571.00            0.          0.          0.        134.        728.
    570.00            0.         72.         13.        142.        923.
    569.00            0.        145.         25.        160.       1151.
    568.70            0.        166.         29.        166.       1215.
    568.00            0.        217.         38.        181.       1366.
    567.00            0.        289.         51.        201.       1572.
    566.00            0.        362.         63.        222.       1777.
    565.00            0.        434.         76.        242.       1937.
    564.00            0.        506.         89.        263.       2043.
    563.00            0.        578.        101.        283.       2159.
    562.00            0.        651.        114.        304.       2295.
    561.00            0.        723.        127.        326.       2430.
    560.00            0.        795.        139.        351.       2564.
    559.00            0.        868.        152.        376.       2699.
    558.69            0.        890.        156.        383.       2742.
    558.00            0.        940.        165.        400.       2834.
    557.08            0.       1012.        177.        425.       2967.
    556.00            0.       1085.        190.        450.       3098.
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  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:45:41

                              ****************
                              *  INPUT DATA  *
                              ****************

        I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'EMBEDMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND LOW WATER REV 18MAR09 

       II.--CONTROL
          CANTILEVER WALL DESIGN
          FACTOR OF SAFETY FOR ACTIVE PRESSURES  = 1.00
          FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.50

      III.--WALL DATA
          ELEVATION AT TOP OF WALL    = 579.00 FT.

       IV.--SURFACE POINT DATA

            IV.A.--RIGHTSIDE
               DIST. FROM     ELEVATION
               WALL (FT)         (FT)
                    0.00        577.00
                   10.00        577.00
                   20.00        579.00
                   50.00        579.00

            IV.B.--LEFTSIDE
               DIST. FROM     ELEVATION
               WALL (FT)         (FT)
                    0.00        571.00
                   40.00        569.00

        V.--SOIL LAYER DATA

           V.A.--RIGHTSIDE
               LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE  = DEFAULT
               LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

                 ANGLE OF         ANGLE OF                        <-SAFETY->
   SAT.   MOIST  INTERNAL  COH-     WALL    ADH-    <--BOTTOM-->  <-FACTOR->
  WGHT.   WGHT.  FRICTION  ESION  FRICTION  ESION   ELEV.  SLOPE  ACT. PASS.
  (PCF)   (PCF)    (DEG)   (PSF)    (DEG)   (PSF)   (FT)  (FT/FT)
  97.00   97.00    25.00    0.00     0.00    0.00  571.00   0.00   DEF  DEF
 124.00  124.00    30.00    0.00     0.00    0.00                  DEF  DEF

           V.B.--LEFTSIDE
               LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE  = DEFAULT
               LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

                 ANGLE OF         ANGLE OF                        <-SAFETY->
   SAT.   MOIST  INTERNAL  COH-     WALL    ADH-    <--BOTTOM-->  <-FACTOR->
  WGHT.   WGHT.  FRICTION  ESION  FRICTION  ESION   ELEV.  SLOPE  ACT. PASS.
  (PCF)   (PCF)    (DEG)   (PSF)    (DEG)   (PSF)   (FT)  (FT/FT)
 100.00  100.00    29.00    0.00     0.00    0.00                  DEF  DEF

       VI.--WATER DATA
          UNIT WEIGHT         = 62.40 (PCF)
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          RIGHTSIDE ELEVATION = 568.20 (FT)
          LEFTSIDE ELEVATION  = 568.20 (FT)
          NO SEEPAGE

      VII.--VERTICAL SURCHARGE LOADS

          VII.A.--VERTICAL LINE LOADS
               NONE

          VII.B.--VERTICAL UNIFORM LOADS
                    LEFTSIDE     RIGHTSIDE
                      (PSF)        (PSF)
                       0.00        150.00

          VII.C.--VERTICAL STRIP LOADS
               NONE

          VII.D.--VERTICAL RAMP LOADS
               NONE

          VII.E.--VERTICAL TRIANGULAR LOADS
               NONE

          VII.F.--VERTICAL VARIABLE LOADS
               NONE

     VIII.--HORIZONTAL LOADS
          NONE

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:45:44

                            **************************
                            *   SOIL PRESSURES FOR   *
                            * CANTILEVER WALL DESIGN *
                            **************************

      I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'EMBEDMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND LOW WATER REV 18MAR09 

     II.--SOIL PRESSURES

          RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

          LEFTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

                                     <------NET------>
           NET    <---LEFTSIDE--->     (SOIL + WATER)     <--RIGHTSIDE--->
  ELEV.   WATER   PASSIVE   ACTIVE    ACTIVE   PASSIVE    ACTIVE   PASSIVE
  (FT)    (PSF)     (PSF)    (PSF)     (PSF)     (PSF)     (PSF)     (PSF)
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  579.0     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  578.0     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.0+    0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.0-    0.0       0.0      0.0      60.9     276.7      60.9     276.7
  576.0     0.0       0.0      0.0     100.2     455.6     100.2     455.6
  575.0     0.0       0.0      0.0     139.6     634.5     139.6     634.5
  574.0     0.0       0.0      0.0     179.0     813.4     179.0     813.4
  573.0     0.0       0.0      0.0     219.2     988.8     219.2     988.8
  572.0     0.0       0.0      0.0     252.7    1189.3     252.7    1189.3
  571.0     0.0       0.0      0.0     271.1    1474.6     271.1    1474.6
  570.0     0.0     192.3     33.7      98.0    1812.8     290.3    1846.5
  569.4     0.0     312.6     54.8       0.0    2034.6     312.6    2089.4
  569.0     0.0     384.9     67.5     -58.9    2168.0     326.0    2235.5
  568.2     0.0     524.7     92.1    -167.2    2411.7     357.5    2503.8
  568.0     0.0     547.6     96.2    -184.3    2458.7     363.3    2554.8
  567.0     0.0     615.1    108.9    -230.7    2658.1     384.4    2767.0
  566.0     0.0     678.6    120.9    -273.7    2850.8     404.9    2971.7
  565.0     0.0     742.3    132.9    -316.8    2998.5     425.4    3131.5
  564.0     0.0     805.9    145.0    -360.0    3093.2     446.0    3238.2
  563.0     0.0     869.6    157.1    -403.1    3197.8     466.5    3354.9
  562.0     0.0     933.3    169.1    -446.5    3322.5     486.8    3491.6
  561.0     0.0     997.0    181.2    -487.9    3445.2     509.1    3626.3
  560.0     0.0    1060.7    193.2    -525.2    3567.8     535.5    3761.0
  559.0     0.0    1124.4    205.3    -561.8    3690.5     562.6    3895.8
  558.0     0.0    1188.1    217.3    -600.0    3813.0     588.1    4030.3
  557.0     0.0    1251.8    229.4    -638.4    3934.1     613.3    4163.5
  556.0     0.0    1315.5    241.4    -676.9    4053.4     638.6    4294.8
  555.0     0.0    1379.2    253.5    -715.3    4171.9     663.9    4425.4
  554.0     0.0    1442.9    265.5    -753.8    4290.5     689.1    4556.1
  553.0     0.0    1506.6    277.6    -792.5    4409.1     714.1    4686.7
  552.0     0.0    1570.2    289.6    -831.3    4527.7     739.0    4817.4
  551.0     0.0    1633.9    301.7    -870.1    4646.4     763.8    4948.0
  550.0     0.0    1697.6    313.7    -908.9    4765.0     788.7    5078.7
  549.0     0.0    1761.3    325.8    -947.7    4883.6     813.6    5209.4
  548.0     0.0    1825.0    337.9    -986.6    5002.2     838.4    5340.0
  547.0     0.0    1888.7    349.9   -1025.2    5120.8     863.5    5470.7
  546.0     0.0    1952.4    362.0   -1065.5    5239.4     886.9    5601.4
  545.0     0.0    2016.1    374.0   -1109.6    5358.0     906.5    5732.0
  544.0     0.0    2079.8    386.1   -1155.1    5476.6     924.7    5862.7
  543.0     0.0    2143.4    398.1   -1199.1    5595.2     944.3    5993.4
  542.0     0.0    2207.4    410.2   -1242.8    5713.8     964.6    6124.0
  541.0     0.0    2275.4    422.2   -1290.7    5832.4     984.7    6254.7
  540.0     0.0    2350.1    434.3   -1345.3    5951.1    1004.8    6385.3

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:45:44

                         ****************************
                         *  SUMMARY OF RESULTS FOR  *
                         *  CANTILEVER WALL DESIGN  *
                         ****************************

      I.--HEADING
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       'FRENCHTOWN 
       'CANTILEVER 
       'EMBEDMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND LOW WATER REV 18MAR09 

     II.--SUMMARY

          RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

          LEFTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

     WALL BOTTOM ELEV. (FT)     :      557.15
           PENETRATION (FT)     :       13.85

     MAX. BEND. MOMENT (LB-FT)  :  8.7307E+03
           AT ELEVATION (FT)    :      563.88

     MAX. SCALED DEFL. (LB-IN^3):  2.1248E+09
           AT ELEVATION (FT)    :      579.00

               NOTE:  DIVIDE SCALED DEFLECTION MODULUS OF
                      ELLASTICITY IN PSI TIMES PILE MOMENT
                      OF INERTIA IN IN^4 TO OBTAIN DEFLECTION
                      IN INCHES.

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:45:44

                         ****************************
                         * COMPLETE OF RESULTS FOR  *
                         *  CANTILEVER WALL DESIGN  *
                         ****************************

       I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'EMBEDMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND LOW WATER REV 18MAR09 

      II.--RESULTS

                     BENDING                        SCALED         NET
      ELEVATION      MOMENT          SHEAR        DEFLECTION     PRESSURE
         (FT)        (LB-FT)          (LB)         (LB-IN^3)       (PSF)
        579.00    0.0000E+00            0.        2.1248E+09         0.00
        578.00    6.9849E-10            0.        1.9751E+09         0.00
        577.00+  -6.9849E-10            0.        1.8253E+09         0.00
        577.00-  -6.4713E-10            0.        1.8253E+09        60.88
        576.00    3.7001E+01           81.        1.6756E+09       100.25
        575.00    1.7425E+02          200.        1.5259E+09       139.62
        574.00    4.5111E+02          360.        1.3766E+09       178.98
        573.00    9.0710E+02          559.        1.2281E+09       219.17
        572.00    1.5811E+03          795.        1.0811E+09       252.74
        571.00    2.5054E+03         1057.        9.3697E+08       271.05
        570.00    3.6688E+03         1241.        7.9718E+08        97.97
        569.38    4.4567E+03         1272.        7.1296E+08         0.00
        569.00    4.9329E+03         1261.        6.6373E+08       -58.90
        568.20    5.9111E+03         1170.        5.6300E+08      -167.19
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        568.00    6.1417E+03         1135.        5.3880E+08      -184.32
        567.00    7.1770E+03          928.        4.2446E+08      -230.70
        566.00    7.9822E+03          676.        3.2249E+08      -273.66
        565.00    8.5137E+03          380.        2.3427E+08      -316.82
        564.00    8.7283E+03           42.        1.6072E+08      -359.97
        563.00    8.5830E+03         -340.        1.0220E+08      -403.13
        562.00    8.0345E+03         -765.        5.8446E+07      -446.54
        561.00    7.0398E+03        -1232.        2.8517E+07      -487.90
        560.00    5.5579E+03        -1738.        1.0682E+07      -525.17
        559.00    3.5510E+03        -2282.        2.3761E+06      -561.80
        558.64    2.6840E+03        -2489.        1.0693E+06      -575.67
        558.00    1.1131E+03        -2244.        1.2950E+05      1343.32
        557.15    0.0000E+00            0.        0.0000E+00      3916.36

               NOTE:  DIVIDE SCALED DEFLECTION MODULUS OF
                      ELLASTICITY IN PSI TIMES PILE MOMENT
                      OF INERTIA IN IN^4 TO OBTAIN DEFLECTION
                      IN INCHES.

     III.--WATER AND SOIL PRESSURES

                             <-------------SOIL PRESSURES-------------->
                  WATER      <----LEFTSIDE----->      <---RIGHTSIDE---->
   ELEVATION    PRESSURE     PASSIVE      ACTIVE      ACTIVE     PASSIVE
      (FT)        (PSF)       (PSF)        (PSF)       (PSF)      (PSF)
    579.00            0.          0.          0.          0.          0.
    578.00            0.          0.          0.          0.          0.
    577.00+           0.          0.          0.          0.          0.
    577.00-           0.          0.          0.         61.        277.
    576.00            0.          0.          0.        100.        456.
    575.00            0.          0.          0.        140.        634.
    574.00            0.          0.          0.        179.        813.
    573.00            0.          0.          0.        219.        989.
    572.00            0.          0.          0.        253.       1189.
    571.00            0.          0.          0.        271.       1475.
    570.00            0.        192.         34.        290.       1846.
    569.38            0.        313.         55.        313.       2089.
    569.00            0.        385.         67.        326.       2235.
    568.20            0.        525.         92.        358.       2504.
    568.00            0.        548.         96.        363.       2555.
    567.00            0.        615.        109.        384.       2767.
    566.00            0.        679.        121.        405.       2972.
    565.00            0.        742.        133.        425.       3131.
    564.00            0.        806.        145.        446.       3238.
    563.00            0.        870.        157.        467.       3355.
    562.00            0.        933.        169.        487.       3492.
    561.00            0.        997.        181.        509.       3626.
    560.00            0.       1061.        193.        536.       3761.
    559.00            0.       1124.        205.        563.       3896.
    558.64            0.       1148.        210.        572.       3945.
    558.00            0.       1188.        217.        588.       4030.
    557.15            0.       1252.        229.        613.       4163.
    556.00            0.       1315.        241.        639.       4295.
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  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:47:28

                              ****************
                              *  INPUT DATA  *
                              ****************

        I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'BENDING MOMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND HIGH WATER REV 18MAR09 

       II.--CONTROL
          CANTILEVER WALL DESIGN
          FACTOR OF SAFETY FOR ACTIVE PRESSURES  = 1.00
          FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.00

      III.--WALL DATA
          ELEVATION AT TOP OF WALL    = 579.00 FT.

       IV.--SURFACE POINT DATA

            IV.A.--RIGHTSIDE
               DIST. FROM     ELEVATION
               WALL (FT)         (FT)
                    0.00        577.00
                   10.00        577.00
                   20.00        579.00
                   50.00        579.00

            IV.B.--LEFTSIDE
               DIST. FROM     ELEVATION
               WALL (FT)         (FT)
                    0.00        571.00
                   40.00        569.00

        V.--SOIL LAYER DATA

           V.A.--RIGHTSIDE
               LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE  = DEFAULT
               LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

                 ANGLE OF         ANGLE OF                        <-SAFETY->
   SAT.   MOIST  INTERNAL  COH-     WALL    ADH-    <--BOTTOM-->  <-FACTOR->
  WGHT.   WGHT.  FRICTION  ESION  FRICTION  ESION   ELEV.  SLOPE  ACT. PASS.
  (PCF)   (PCF)    (DEG)   (PSF)    (DEG)   (PSF)   (FT)  (FT/FT)
  97.00   97.00    25.00    0.00     0.00    0.00  571.00   0.00   DEF  DEF
 124.00  124.00    30.00    0.00     0.00    0.00                  DEF  DEF

           V.B.--LEFTSIDE
               LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE  = DEFAULT
               LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

                 ANGLE OF         ANGLE OF                        <-SAFETY->
   SAT.   MOIST  INTERNAL  COH-     WALL    ADH-    <--BOTTOM-->  <-FACTOR->
  WGHT.   WGHT.  FRICTION  ESION  FRICTION  ESION   ELEV.  SLOPE  ACT. PASS.
  (PCF)   (PCF)    (DEG)   (PSF)    (DEG)   (PSF)   (FT)  (FT/FT)
 100.00  100.00    29.00    0.00     0.00    0.00                  DEF  DEF

       VI.--WATER DATA
          UNIT WEIGHT         = 62.40 (PCF)
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          RIGHTSIDE ELEVATION = 577.24 (FT)
          LEFTSIDE ELEVATION  = 577.24 (FT)
          NO SEEPAGE

      VII.--VERTICAL SURCHARGE LOADS

          VII.A.--VERTICAL LINE LOADS
               NONE

          VII.B.--VERTICAL UNIFORM LOADS
                    LEFTSIDE     RIGHTSIDE
                      (PSF)        (PSF)
                       0.00        150.00

          VII.C.--VERTICAL STRIP LOADS
               NONE

          VII.D.--VERTICAL RAMP LOADS
               NONE

          VII.E.--VERTICAL TRIANGULAR LOADS
               NONE

          VII.F.--VERTICAL VARIABLE LOADS
               NONE

     VIII.--HORIZONTAL LOADS
          NONE

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:47:29

                            **************************
                            *   SOIL PRESSURES FOR   *
                            * CANTILEVER WALL DESIGN *
                            **************************

      I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'BENDING MOMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND HIGH WATER REV 18MAR09 

     II.--SOIL PRESSURES

          RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

          LEFTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

                                     <------NET------>
           NET    <---LEFTSIDE--->     (SOIL + WATER)     <--RIGHTSIDE--->
  ELEV.   WATER   PASSIVE   ACTIVE    ACTIVE   PASSIVE    ACTIVE   PASSIVE
  (FT)    (PSF)     (PSF)    (PSF)     (PSF)     (PSF)     (PSF)     (PSF)
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  579.0     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  578.0     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.2     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.0+    0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.0-    0.0       0.0      0.0      60.9     369.6      60.9     369.6
  576.0     0.0       0.0      0.0      74.9     454.8      74.9     454.8
  575.0     0.0       0.0      0.0      89.0     540.1      89.0     540.1
  574.0     0.0       0.0      0.0     103.0     625.3     103.0     625.3
  573.0     0.0       0.0      0.0     117.4     706.2     117.4     706.2
  572.0     0.0       0.0      0.0     128.7     814.2     128.7     814.2
  571.0     0.0       0.0      0.0     133.8    1068.3     133.8    1068.3
  570.0     0.0      99.9     12.7      42.3    1445.1     142.2    1457.8
  569.5     0.0     151.3     19.2       0.0    1623.3     151.3    1642.5
  569.0     0.0     199.8     25.3     -39.9    1791.6     159.8    1817.0
  568.0     0.0     299.7     38.0    -118.9    2088.3     180.8    2126.3
  567.0     0.0     399.5     50.7    -198.2    2315.1     201.3    2365.8
  566.0     0.0     499.4     63.4    -277.6    2446.3     221.9    2509.7
  565.0     0.0     599.3     76.0    -356.9    2590.8     242.4    2666.8
  564.0     0.0     699.2     88.7    -436.3    2772.2     262.9    2860.9
  563.0     0.0     799.1    101.4    -515.6    2953.3     283.5    3054.7
  562.0     0.0     899.0    114.1    -595.2    3134.9     303.8    3249.0
  561.0     0.0     998.9    126.7    -672.9    3316.7     326.0    3443.4
  560.0     0.0    1098.8    139.4    -747.6    3497.5     351.1    3636.9
  559.0     0.0    1198.6    152.1    -822.7    3674.6     375.9    3826.6
  558.0     0.0    1298.5    164.7    -898.7    3847.7     399.8    4012.4
  557.0     0.0    1398.4    177.4    -973.7    4019.7     424.7    4197.1
  556.0     0.0    1498.3    190.1   -1048.3    4191.8     450.0    4381.9
  555.0     0.0    1598.2    202.8   -1122.9    4363.9     475.3    4566.7
  554.0     0.0    1698.1    215.4   -1197.5    4536.0     500.5    4751.5
  553.0     0.0    1798.0    228.1   -1272.2    4708.2     525.7    4936.3
  552.0     0.0    1897.8    240.8   -1347.0    4880.3     550.8    5121.1
  551.0     0.0    1997.7    253.5   -1421.9    5052.4     575.8    5305.9
  550.0     0.0    2097.6    266.1   -1496.9    5224.5     600.7    5490.7
  549.0     0.0    2197.5    278.8   -1572.0    5396.7     625.5    5675.5
  548.0     0.0    2297.4    291.5   -1647.0    5568.8     650.4    5860.3
  547.0     0.0    2397.2    304.2   -1721.7    5740.9     675.5    6045.1
  546.0     0.0    2497.7    316.8   -1798.8    5913.0     698.9    6229.9
  545.0     0.0    2601.6    329.5   -1883.1    6085.2     718.4    6414.7
  544.0     0.0    2709.0    342.2   -1972.3    6257.3     736.7    6599.5
  543.0     0.0    2817.5    354.8   -2061.2    6429.4     756.3    6784.3
  542.0     0.0    2925.9    367.5   -2149.3    6601.6     776.5    6969.1
  541.0     0.0    3034.2    380.2   -2237.6    6773.7     796.7    7153.9
  540.0     0.0    3142.6    392.9   -2325.8    6945.8     816.8    7338.7

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:47:30

                         ****************************
                         *  SUMMARY OF RESULTS FOR  *
                         *  CANTILEVER WALL DESIGN  *
                         ****************************

      I.--HEADING
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       'FRENCHTOWN 
       'CANTILEVER 
       'BENDING MOMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND HIGH WATER REV 18MAR09 

     II.--SUMMARY

          RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

          LEFTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

     WALL BOTTOM ELEV. (FT)     :      560.32
           PENETRATION (FT)     :       10.68

     MAX. BEND. MOMENT (LB-FT)  :  4.6131E+03
           AT ELEVATION (FT)    :      565.27

     MAX. SCALED DEFL. (LB-IN^3):  8.0007E+08
           AT ELEVATION (FT)    :      579.00

               NOTE:  DIVIDE SCALED DEFLECTION MODULUS OF
                      ELLASTICITY IN PSI TIMES PILE MOMENT
                      OF INERTIA IN IN^4 TO OBTAIN DEFLECTION
                      IN INCHES.

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:47:30

                         ****************************
                         * COMPLETE OF RESULTS FOR  *
                         *  CANTILEVER WALL DESIGN  *
                         ****************************

       I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'BENDING MOMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND HIGH WATER REV 18MAR09 

      II.--RESULTS

                     BENDING                        SCALED         NET
      ELEVATION      MOMENT          SHEAR        DEFLECTION     PRESSURE
         (FT)        (LB-FT)          (LB)         (LB-IN^3)       (PSF)
        579.00    0.0000E+00            0.        8.0007E+08         0.00
        578.00   -1.7462E-10            0.        7.3640E+08         0.00
        577.24   -1.5898E-09            0.        6.8802E+08         0.00
        577.00+  -1.4107E-09            0.        6.7274E+08         0.00
        577.00-   1.4022E-10            0.        6.7274E+08        60.88
        576.00    3.2780E+01           68.        6.0907E+08        74.92
        575.00    1.4048E+02          150.        5.4548E+08        88.96
        574.00    3.3715E+02          246.        4.8214E+08       103.01
        573.00    6.3688E+02          356.        4.1940E+08       117.43
        572.00    1.0535E+03          479.        3.5778E+08       128.66
        571.00    1.5978E+03          610.        2.9800E+08       133.84
        570.00    2.2598E+03          698.        2.4099E+08        42.28
        569.49    2.6227E+03          709.        2.1313E+08         0.00
        569.00    2.9656E+03          700.        1.8790E+08       -39.94
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        568.00    3.6321E+03          620.        1.3992E+08      -118.86
        567.00    4.1796E+03          462.        9.8209E+07      -198.21
        566.00    4.5289E+03          224.        6.3687E+07      -277.57
        565.00    4.6007E+03          -93.        3.6951E+07      -356.92
        564.00    4.3155E+03         -490.        1.8114E+07      -436.27
        563.00    3.5940E+03         -966.        6.6706E+06      -515.63
        562.00    2.3569E+03        -1521.        1.3638E+06      -595.20
        561.58    1.6657E+03        -1778.        4.8314E+05      -627.78
        561.00    6.3244E+02        -1600.        4.7160E+04      1240.76
        560.32    0.0000E+00            0.        0.0000E+00      3440.24

               NOTE:  DIVIDE SCALED DEFLECTION MODULUS OF
                      ELLASTICITY IN PSI TIMES PILE MOMENT
                      OF INERTIA IN IN^4 TO OBTAIN DEFLECTION
                      IN INCHES.

     III.--WATER AND SOIL PRESSURES

                             <-------------SOIL PRESSURES-------------->
                  WATER      <----LEFTSIDE----->      <---RIGHTSIDE---->
   ELEVATION    PRESSURE     PASSIVE      ACTIVE      ACTIVE     PASSIVE
      (FT)        (PSF)       (PSF)        (PSF)       (PSF)      (PSF)
    579.00            0.          0.          0.          0.          0.
    578.00            0.          0.          0.          0.          0.
    577.24            0.          0.          0.          0.          0.
    577.00+           0.          0.          0.          0.          0.
    577.00-           0.          0.          0.         61.        370.
    576.00            0.          0.          0.         75.        455.
    575.00            0.          0.          0.         89.        540.
    574.00            0.          0.          0.        103.        625.
    573.00            0.          0.          0.        117.        706.
    572.00            0.          0.          0.        129.        814.
    571.00            0.          0.          0.        134.       1068.
    570.00            0.        100.         13.        142.       1458.
    569.49            0.        151.         19.        151.       1643.
    569.00            0.        200.         25.        160.       1817.
    568.00            0.        300.         38.        181.       2126.
    567.00            0.        400.         51.        201.       2366.
    566.00            0.        499.         63.        222.       2510.
    565.00            0.        599.         76.        242.       2667.
    564.00            0.        699.         89.        263.       2861.
    563.00            0.        799.        101.        283.       3055.
    562.00            0.        899.        114.        304.       3249.
    561.58            0.        941.        119.        313.       3331.
    561.00            0.        999.        127.        326.       3443.
    560.32            0.       1099.        139.        351.       3637.
    559.00            0.       1199.        152.        376.       3827.
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  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:47:57

                              ****************
                              *  INPUT DATA  *
                              ****************

        I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'BENDING MOMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND LOW WATER REV 18MAR09 

       II.--CONTROL
          CANTILEVER WALL DESIGN
          FACTOR OF SAFETY FOR ACTIVE PRESSURES  = 1.00
          FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.00

      III.--WALL DATA
          ELEVATION AT TOP OF WALL    = 579.00 FT.

       IV.--SURFACE POINT DATA

            IV.A.--RIGHTSIDE
               DIST. FROM     ELEVATION
               WALL (FT)         (FT)
                    0.00        577.00
                   10.00        577.00
                   20.00        579.00
                   50.00        579.00

            IV.B.--LEFTSIDE
               DIST. FROM     ELEVATION
               WALL (FT)         (FT)
                    0.00        571.00
                   40.00        569.00

        V.--SOIL LAYER DATA

           V.A.--RIGHTSIDE
               LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE  = DEFAULT
               LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

                 ANGLE OF         ANGLE OF                        <-SAFETY->
   SAT.   MOIST  INTERNAL  COH-     WALL    ADH-    <--BOTTOM-->  <-FACTOR->
  WGHT.   WGHT.  FRICTION  ESION  FRICTION  ESION   ELEV.  SLOPE  ACT. PASS.
  (PCF)   (PCF)    (DEG)   (PSF)    (DEG)   (PSF)   (FT)  (FT/FT)
  97.00   97.00    25.00    0.00     0.00    0.00  571.00   0.00   DEF  DEF
 124.00  124.00    30.00    0.00     0.00    0.00                  DEF  DEF

           V.B.--LEFTSIDE
               LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE  = DEFAULT
               LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = DEFAULT

                 ANGLE OF         ANGLE OF                        <-SAFETY->
   SAT.   MOIST  INTERNAL  COH-     WALL    ADH-    <--BOTTOM-->  <-FACTOR->
  WGHT.   WGHT.  FRICTION  ESION  FRICTION  ESION   ELEV.  SLOPE  ACT. PASS.
  (PCF)   (PCF)    (DEG)   (PSF)    (DEG)   (PSF)   (FT)  (FT/FT)
 100.00  100.00    29.00    0.00     0.00    0.00                  DEF  DEF

       VI.--WATER DATA
          UNIT WEIGHT         = 62.40 (PCF)
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          RIGHTSIDE ELEVATION = 568.20 (FT)
          LEFTSIDE ELEVATION  = 568.20 (FT)
          NO SEEPAGE

      VII.--VERTICAL SURCHARGE LOADS

          VII.A.--VERTICAL LINE LOADS
               NONE

          VII.B.--VERTICAL UNIFORM LOADS
                    LEFTSIDE     RIGHTSIDE
                      (PSF)        (PSF)
                       0.00        150.00

          VII.C.--VERTICAL STRIP LOADS
               NONE

          VII.D.--VERTICAL RAMP LOADS
               NONE

          VII.E.--VERTICAL TRIANGULAR LOADS
               NONE

          VII.F.--VERTICAL VARIABLE LOADS
               NONE

     VIII.--HORIZONTAL LOADS
          NONE

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:48:00

                            **************************
                            *   SOIL PRESSURES FOR   *
                            * CANTILEVER WALL DESIGN *
                            **************************

      I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'BENDING MOMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND LOW WATER REV 18MAR09 

     II.--SOIL PRESSURES

          RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

          LEFTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

                                     <------NET------>
           NET    <---LEFTSIDE--->     (SOIL + WATER)     <--RIGHTSIDE--->
  ELEV.   WATER   PASSIVE   ACTIVE    ACTIVE   PASSIVE    ACTIVE   PASSIVE
  (FT)    (PSF)     (PSF)    (PSF)     (PSF)     (PSF)     (PSF)     (PSF)
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  579.0     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  578.0     0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.0+    0.0       0.0      0.0       0.0       0.0       0.0       0.0
  577.0-    0.0       0.0      0.0      60.9     369.6      60.9     369.6
  576.0     0.0       0.0      0.0     100.2     608.6     100.2     608.6
  575.0     0.0       0.0      0.0     139.6     847.6     139.6     847.6
  574.0     0.0       0.0      0.0     179.0    1086.6     179.0    1086.6
  573.0     0.0       0.0      0.0     219.2    1317.9     219.2    1317.9
  572.0     0.0       0.0      0.0     252.7    1600.9     252.7    1600.9
  571.0     0.0       0.0      0.0     271.1    2108.3     271.1    2108.3
  570.0     0.0     265.7     33.7      24.6    2745.5     290.3    2779.2
  569.9     0.0     294.1     37.3       0.0    2803.6     294.1    2840.9
  569.0     0.0     531.7     67.5    -205.7    3289.2     326.0    3356.6
  568.2     0.0     724.6     92.1    -367.1    3642.8     357.5    3734.9
  568.0     0.0     756.0     96.2    -392.7    3716.7     363.3    3812.8
  567.0     0.0     847.1    108.9    -462.7    3946.2     384.4    4055.1
  566.0     0.0     932.6    120.9    -527.7    4076.8     404.9    4197.7
  565.0     0.0    1018.4    132.9    -593.0    4223.8     425.4    4356.7
  564.0     0.0    1104.3    145.0    -658.3    4407.7     446.0    4552.7
  563.0     0.0    1190.1    157.1    -723.6    4590.0     466.5    4747.0
  562.0     0.0    1275.9    169.1    -789.1    4772.2     486.8    4941.3
  561.0     0.0    1361.7    181.2    -852.6    4954.5     509.1    5135.7
  560.0     0.0    1447.5    193.2    -912.0    5135.9     535.5    5329.1
  559.0     0.0    1533.3    205.3    -970.7    5313.7     562.6    5518.9
  558.0     0.0    1619.2    217.3   -1031.0    5487.4     588.1    5704.7
  557.0     0.0    1705.0    229.4   -1091.6    5660.0     613.3    5889.4
  556.0     0.0    1790.8    241.4   -1152.2    5832.7     638.6    6074.2
  555.0     0.0    1876.6    253.5   -1212.7    6005.5     663.9    6259.0
  554.0     0.0    1962.4    265.5   -1273.4    6178.2     689.1    6443.8
  553.0     0.0    2048.2    277.6   -1334.2    6351.0     714.1    6628.6
  552.0     0.0    2134.1    289.6   -1395.1    6523.7     739.0    6813.4
  551.0     0.0    2219.9    301.7   -1456.0    6696.5     763.8    6998.2
  550.0     0.0    2305.7    313.7   -1517.0    6869.2     788.7    7183.0
  549.0     0.0    2391.5    325.8   -1577.9    7042.0     813.6    7367.8
  548.0     0.0    2477.3    337.9   -1638.9    7214.7     838.4    7552.6
  547.0     0.0    2562.8    349.9   -1699.3    7387.5     863.5    7737.4
  546.0     0.0    2650.4    362.0   -1763.5    7560.2     886.9    7922.2
  545.0     0.0    2746.7    374.0   -1840.3    7732.9     906.5    8107.0
  544.0     0.0    2852.6    386.1   -1927.9    7905.7     924.7    8291.8
  543.0     0.0    2961.4    398.1   -2017.0    8078.4     944.3    8476.6
  542.0     0.0    3069.7    410.2   -2105.2    8251.2     964.6    8661.4
  541.0     0.0    3178.1    422.2   -2193.4    8423.9     984.7    8846.2
  540.0     0.0    3286.5    434.3   -2281.6    8596.7    1004.8    9031.0

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:48:01

                         ****************************
                         *  SUMMARY OF RESULTS FOR  *
                         *  CANTILEVER WALL DESIGN  *
                         ****************************

      I.--HEADING
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       'FRENCHTOWN 
       'CANTILEVER 
       'BENDING MOMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND LOW WATER REV 18MAR09 

     II.--SUMMARY

          RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

          LEFTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

     WALL BOTTOM ELEV. (FT)     :      561.18
           PENETRATION (FT)     :        9.82

     MAX. BEND. MOMENT (LB-FT)  :  6.5649E+03
           AT ELEVATION (FT)    :      566.22

     MAX. SCALED DEFL. (LB-IN^3):  1.0157E+09
           AT ELEVATION (FT)    :      579.00

               NOTE:  DIVIDE SCALED DEFLECTION MODULUS OF
                      ELLASTICITY IN PSI TIMES PILE MOMENT
                      OF INERTIA IN IN^4 TO OBTAIN DEFLECTION
                      IN INCHES.

  PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS
                            BY CLASSICAL METHODS
  DATE: 18-MARCH-2009                                         TIME: 10:48:01

                         ****************************
                         * COMPLETE OF RESULTS FOR  *
                         *  CANTILEVER WALL DESIGN  *
                         ****************************

       I.--HEADING
       'FRENCHTOWN 
       'CANTILEVER 
       'BENDING MOMENT 
       'LONG-TERM SOIL DATA W/FILL BELOW TOP OF SSP AND LOW WATER REV 18MAR09 

      II.--RESULTS

                     BENDING                        SCALED         NET
      ELEVATION      MOMENT          SHEAR        DEFLECTION     PRESSURE
         (FT)        (LB-FT)          (LB)         (LB-IN^3)       (PSF)
        579.00    0.0000E+00            0.        1.0157E+09         0.00
        578.00    8.7311E-11            0.        9.3099E+08         0.00
        577.00+   8.7311E-11            0.        8.4633E+08         0.00
        577.00-  -3.5953E-11            0.        8.4633E+08        60.88
        576.00    3.7001E+01           81.        7.6166E+08       100.25
        575.00    1.7425E+02          200.        6.7707E+08       139.62
        574.00    4.5111E+02          360.        5.9281E+08       178.98
        573.00    9.0710E+02          559.        5.0935E+08       219.17
        572.00    1.5811E+03          795.        4.2749E+08       252.74
        571.00    2.5054E+03         1057.        3.4840E+08       271.05
        570.00    3.6566E+03         1205.        2.7367E+08        24.60
        569.89    3.7853E+03         1206.        2.6602E+08         0.00
        569.00    4.8350E+03         1114.        2.0526E+08      -205.72
        568.20    5.6432E+03          885.        1.5645E+08      -367.11
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        568.00    5.8127E+03          809.        1.4518E+08      -392.70
        567.00    6.4135E+03          381.        9.5092E+07      -462.73
        566.00    6.5525E+03         -114.        5.6017E+07      -527.73
        565.00    6.1637E+03         -674.        2.8189E+07      -593.01
        564.00    5.1818E+03        -1300.        1.0926E+07      -658.29
        563.00    3.5417E+03        -1991.        2.5225E+06      -723.57
        562.36    2.1271E+03        -2464.        5.3848E+05      -765.23
        562.00    1.2172E+03        -2425.        1.3545E+05       982.32
        561.18    0.0000E+00            0.        0.0000E+00      4921.94

               NOTE:  DIVIDE SCALED DEFLECTION MODULUS OF
                      ELLASTICITY IN PSI TIMES PILE MOMENT
                      OF INERTIA IN IN^4 TO OBTAIN DEFLECTION
                      IN INCHES.

     III.--WATER AND SOIL PRESSURES

                             <-------------SOIL PRESSURES-------------->
                  WATER      <----LEFTSIDE----->      <---RIGHTSIDE---->
   ELEVATION    PRESSURE     PASSIVE      ACTIVE      ACTIVE     PASSIVE
      (FT)        (PSF)       (PSF)        (PSF)       (PSF)      (PSF)
    579.00            0.          0.          0.          0.          0.
    578.00            0.          0.          0.          0.          0.
    577.00+           0.          0.          0.          0.          0.
    577.00-           0.          0.          0.         61.        370.
    576.00            0.          0.          0.        100.        609.
    575.00            0.          0.          0.        140.        848.
    574.00            0.          0.          0.        179.       1087.
    573.00            0.          0.          0.        219.       1318.
    572.00            0.          0.          0.        253.       1601.
    571.00            0.          0.          0.        271.       2108.
    570.00            0.        266.         34.        290.       2779.
    569.89            0.        294.         37.        294.       2841.
    569.00            0.        532.         67.        326.       3357.
    568.20            0.        725.         92.        358.       3735.
    568.00            0.        756.         96.        363.       3813.
    567.00            0.        847.        109.        384.       4055.
    566.00            0.        933.        121.        405.       4198.
    565.00            0.       1018.        133.        425.       4357.
    564.00            0.       1104.        145.        446.       4553.
    563.00            0.       1190.        157.        467.       4747.
    562.36            0.       1245.        165.        479.       4871.
    562.00            0.       1276.        169.        487.       4941.
    561.18            0.       1362.        181.        509.       5136.
    560.00            0.       1448.        193.        536.       5329.
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Search

search...
-Need help with searching?

Menu

TF-1 Slip On

Series 35-1 Flanged

Waterflex

Series 37

Series 37G

Contact us

Find a sales rep

Trade shows / Seminars

Applications
Floatables Control
Strategy

Specifications
Series TF-1

IOM's
Series TF-1

Case Studies
Commercial Retention
Pond
Improve CSO
Infrastructure
Highway Flood Prevention
Tropical Downpour
High Capacity Pump
Stations
King Tides
Seattle, WA

Technical Data
Series TF-1
TF-1 Check Valve
Low Headloss
Shortening

Cut Sheets
Series TF-1

TF-1 Slip-On
Menu-Check Valves

Features
100% elastomer construction eliminates
maintenance
Will not warp or freeze open or shut
Eliminates backflow, seals 100%
Custom built to customer specifications
Curved Bill enhances sealing
Available in diameters from 1/2" to 120"

Materials Of Construction
Elastomers

Class I - Up to 180° F
Pure Gum Rubber, Neoprene, Hypalon,
Viton®-lined
Class II - Up to 250° F
Chlorobutyl, EPDM, Viton®-lined,
Teflon®-lined
Class III - Up to 400° F
Solid Viton®

Elastomer Information

Description
The TF-1 is Tideflex Technologies's most commonly used check valve
configuration. Designed primarily for end-of-pipe outfall installations, the
TF-1 features a flat bottom and flared top. This allows the valve to be
installed at a lower overall elevation than other configurations, with less
bottom clearance required. this is especially important in low-lying areas
where maintaining as much driving head is critical, or where silt , sand and
debris might be present beneath the valve.

This design is also ideal for existing manhole installations where the invert of
the pipe is close to the floor of the vault. There are many check valves in
interceptors, manholes, and vaults. These vaults are designed so that there
would be a maximum gravity head; thus, the invert pipe is as close to the
base as possible. The TF-1 allows installations in such applications.

The TF-1 installs by slipping over the end of an exposed piece of pipe, and
is held in place by stainless steel bands or half-clamp(s). Unlike other
valves, the TF-1 is sized to match the OUTSIDE DIAMETER of the pipe,
therefore it is important to know what type of pipe the valve will be mated to.
A valve sized for steel or PVC pipe will be far too small for concrete pipe.
Tideflex Technologies also offers a thimble plate option allowing the slip-on
TF-1 to be installed directly to a headwall or seawall. For higher
backpressure ratings or to lower headloss while maintaining backpressure
ratings, the SST can be used in conjunction with the Series TF-1.

The original Tideflex design, the TF-2, has a flare on the top and bottom of
the valve. It has been superseded by the TF-1 as Red Valve's standard
design, but remains available for customers who desire it for aesthetic
reasons or space limitations. The centered bill design is also standard on all
inline valves.
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Detroit Beach (Frenchtown) Section 205 - Updated Qty Summary

3-Mar-09 SAW AJ

Flanking Dike Repair Qtys (Vegetation)

578 ft 579 ft
UNIT QTY QTY
FT 2,800 2,800
SF 54,000 54,000
CY 3,000 3,000
CY 1,450 4,360
SF 47,040 61,880

Flanking Dike Repair Qtys (North Section Concrete Wall)

578 ft 579 ft
UNIT QTY QTY
FT 1,200 1,200
CY 2,500 2,500
CY 1,900 1,900
CY 1,000 1,480
SF 13,200 13,200
CY 1,250 1,300

TON 85 88
CY 250 250
LF 1,200 1,200

TON 53 53

Flanking Dike Repair Qtys (South Section SSP Wall)

578 ft 579 ft
UNIT QTY QTY
FT 450 450
SF 900 900
CY 350 350
SF 900 900

TON 100 105
LF 450 450

Quantity of clay to remove (in place volume):
Quantity of clay required (compacted):

Area to resod:

3) The berms along Lake Erie will not be considered for repair/replacement.

Summary

4) Quantity for compacted clay required includes a loose material factor of 1.35.

Calculated by: Checked by:

Estimated length of repair:
Area to clear and grub:

1) Dike repair consists of clearing brush and removing trees up to 14 inches, removal and replacement of 
clay, and resodding.
2) Original design was 578 ft (IGLD85). The new required elevation is 579 ft (IGLD85).  Average dike height 
is assumed to be 4 ft. Calcs are provided for 578 ft.

Assumptions

Summary

Estimated length of repair:
North Flank Area Dike Removal:

Wall Foundation Excavation:
Wall Backfill:

Area to Resod:
Concrete:

Steel Reinforcement:
Sand & Gravel for 6" Pipe

6" PVC Perforated Pipe:
SSP Cut-off Wall:

Summary

Area to resod:
PZ 22 SSP Wall:

Steel Cap:

Estimated length of repair:
Cut Existing Wall at Ground Surface:

Backfill:
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APPENDIX A-4 

 
SITE PHOTOGRAPHS 

 
Detroit Beach Section 205 

Frenchtown Township, Michigan 
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Photo 1 

Typical levee section along the south flank of project. 
 

 
Photo 2 

Proposed area along the south flank for new SSP wall section. 

A-96



 
Photo 3 

Planter boxes along top of levee at the Detroit Beach Boat Club Marina. 
 

 
Photo 4 

Southeast corner of project. Note the newer section of SSP wall. 
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Photo 5 

Existing SSP wall looking toward the north. 
 

 
Photo 6 

Existing beach area along the wall, looking toward the south. 
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Photo 7 

Transition area of the old SSP wall to the newer SSP wall at the north end of the project. 
 

 
Photo 8 

Typical levee section along the north flank of project, note SSP wall on the right side. 
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APPENDIX A-5 

 
ADVANCED MEASURES O & M MANUAL 

 
Detroit Beach Section 205 

Frenchtown Township, Michigan 
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