
 

 

   October 31, 2018 
 
Todd Kennedy 
MOFFATT NICHOL 
4700 Falls of Neuse Road, Suite 300 
Raleigh, NC 27609 
 
Re: Estimated Pile Capacities & Recommended Heavy Duty Pavement Section 
 Bucksport Marina 
 Bucksport, South Carolina  
 GeoTechnologies Project No. 1-18-0747-EA 
 
Dear Mr. Kennedy: 
 
 GeoTechnologies, Inc. completed a subsurface investigation for the referenced project in October 2011, 
and provided recommendations for a test pile program in November of 2011. These reports are included in 
Appendix A. Subsequently, we have been asked to update our pile capacity estimates and to provide a 
recommended heavy duty pavement section for the facility, minus the travel lift. Specifically, we have been asked 
to provide plots of axial pile capacity versus depth for the following: 
 

1. Water side boat lift and floating dock guide using 14-18 inch square precast concrete piles with H-pile 
stingers to facilitate driving through cemented marl layers at depth. For the purposes of these analyses, 
we have assumed that HP14x73 or 117 stingers will be used; however, smaller sections will be needed if 
the smaller sized concrete sections are used. Test boring WB-3 was used for our analyses. 

2. Water side pipeline protection pier using 16-18-inch diameter pipe piles. Test boring WB-3 was used for 
our analyses. 

3. Landside boat lift using HP12 or 14 piles. Test borings LB-1 and LB-2 were used for our analyses. 
 
 Water Side Boat Lift/Floating Dock Guide. The attached Figure 1A presents estimated ultimate skin 
friction versus depth for a series of square concrete piles ranging from 14 to 18 inches in width with a 40 foot long 
HP14x73 or 117 stinger to facilitate driving. Again, a smaller H-section will be needed with the smaller sized 
concrete piles. With the described geometry and soil profile associated with boring WB-3, the width of the 
concrete pile has only a negligible impact on skin friction as the majority of the pile capacity is achieved from the 
H-section in the marl layer. As such, to achieve greater estimated capacities, the length and/or section of the H-
pile should be modified.  
 
 Water Side Pipeline Protection Pier. The attached Figure 1B presents estimated ultimate skin friction 
versus depth for 16 and 18 inch diameter pipe piles for the pipe line protection pier.  
 
 Landside Boat Lift. The attached Figure 1C presents estimated ultimate skin friction versus depth for HP 
12 and 14 sections. We have assumed that as a minimum 12x53 or 14x73 sections will be used. 
 

TEST PILE PROGRAM 
 
 Ultimately, the design capacities for the various pile configurations must be based on the results of a test 
pile program and not on preliminary static estimates. This particular site has uncertainties associated with a 
variable near surface profile, pile drivability, and shear strength associated with the marl layer at depth. Our 
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concern related to pile drivability is achieving the depth necessary to develop the design capacity without 
damaging the pile, and possible debris above the mudline. Our concern related to the marl is that this stratum 
contains alternating layers of very hard cemented soils and relatively soft sands, silts, and clays. Based on the 
above, it is our opinion that attempting pile installation without a test pile program could result in A) over design 
and/or excessive contractor bids associated with unresolved uncertainties, and B) schedule overruns, change 
orders, and liquidated damage claims in the event that pile sections cannot be driven without damage, or if the 
sections do not achieve design capacity.  
 
 Water Side Boat Lift/Floating Dock Guide. Static calculations (Figure 1A) indicate that a 14 to 18-inch 
square concrete pile will achieve an allowable (safety factor of 2) capacity of about 80 tons in skin friction when 
driven to depths of about 70 to 75 feet with a 40 to 45-foot-long HP-14 section stinger. The actual capacity in 
compression will be higher than estimated due to the end bearing component; however, we recommend using 
caution when accounting for the end bearing component due to the composition of the marl layer. The presence 
of the cemented soils in a matrix with much softer materials will alternatingly give high and low values of end 
bearing, and the results of the recommended PDA testing will need to be closely evaluated if the end bearing 
contribution to capacity will be included.  
 
 For the purposes of the test pile program, we recommend driving 60 foot and 80 foot piles, with stinger 
lengths of 30 and 50 feet. The piles should be driven in the proximity of our test borings WB-3 through WB-5 as 
WB-1 and WB-2 were somewhat more favorable near surface. The different pile lengths are intended to help 
estimate the marl shear strength.  
 
 The contractors driving submittal should include a WEAP analysis to demonstrate that the piles can be 
driven safely to the desired depth without damage. The piles should be driven either to the maximum depth which 
allows for restriking, or until the design capacity is achieved in the marl layer using the minimum energy possible 
to limit damage potential. The piles should be monitored during driving with a PDA, and should then be allowed 
to set-up for 72 hours before PDA monitored restrikes are performed. Design capacities should be based on the 
restrike data and not static estimates. Subsequently, the test piles should be removed a with a crane and vibratory 
extractor to inspect for damage. If the piles are damaged, driving shoes or other provisions will be necessary, and 
additional test piles will need to be driven. 
 
 Water Side Pipeline Protection Pier. Static calculations (Figure 1B) indicate that 16 to 18-inch pipe piles 
will achieve an allowable (safety factor of 2) capacity of about 70 to 80 tons in skin friction when driven to a 
depth of about 75 feet. The actual capacity in compression will be higher than estimated due to the end bearing 
component; however, we recommend using caution when accounting for the end bearing component due to the 
composition of the marl layer. The presence of the cemented soils in a matrix with much softer materials will 
alternatingly give high and low values of end bearing, and the results of the recommended PDA testing will need 
to be closely evaluated if the end bearing contribution to capacity will be included.  
 
 For the purposes of the test pile program, we recommend driving 60 foot and 80 foot piles. The piles 
should be driven in the proximity of our test borings WB-3 through WB-5 as WB-1 and WB-2 were somewhat 
more favorable near surface. The different pile lengths are intended to help estimate the marl shear strength.  
 
 The contractors driving submittal should include a WEAP analysis to demonstrate that the piles can be 
driven safely to the desired depth without damage. The piles should be driven either to the maximum depth which 
allows for restriking, or until the design capacity is achieved in the marl layer using the minimum energy possible 
to limit damage potential. The piles should be monitored during driving with a PDA, and should then be allowed 
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to set-up for 72 hours before PDA monitored restrikes are performed. Design capacities should be based on the 
restrike data and not static estimates. Subsequently, the test piles should be removed a with a crane and vibratory 
extractor to inspect for damage. If the piles are damaged, driving shoes/points or other provisions such as spudding 
will be necessary, and additional test piles will need to be driven. 
 
 Landside Boat Lift. Static calculations (Figure 1C) indicate that HP 12 or 14 piles will achieve an 
allowable (safety factor of 2) capacity of about 75 tons in skin friction when driven to depths of about 55 to 65 
feet. The actual capacity in compression will be higher than estimated due to the end bearing component; however, 
we recommend using caution when accounting for the end bearing component due to the composition of the marl 
layer. The presence of the cemented soils in a matrix with much softer materials will alternatingly give high and 
low values of end bearing, and the results of the recommended PDA testing will need to be closely evaluated if 
the end bearing contribution to capacity will be included.  
 
 For the purposes of the test pile program, we recommend driving 50 foot and 70 foot piles. The piles 
should be driven in the proximity of our test boring LB-2. The different pile lengths are intended to help estimate 
the marl shear strength.  
 
 The contractors driving submittal should include a WEAP analysis to demonstrate that the piles can be 
driven safely to the desired depth without damage. The piles should be driven either to the maximum depth which 
allows for restriking, or until the design capacity is achieved in the marl layer using the minimum energy possible 
to limit damage potential. The piles should be monitored during driving with a PDA, and should then be allowed 
to set-up for 72 hours before PDA monitored restrikes are performed. Design capacities should be based on the 
restrike data and not static estimates. Subsequently, the test piles should be removed a with a crane and vibratory 
extractor to inspect for damage. If the piles are damaged, driving shoes or other provisions will be necessary, and 
additional test piles will need to be driven. 
 
 Additional Considerations. Lateral analyses can be performed by GeoTechnologies once section details 
and pile locations are available.  
 

Pavement Design. All pavement subgrades should be moisture conditioned and recompacted to not less 
than 98% of the standard Proctor maximum dry density immediately prior to placement of base course stone. The 
subgrades should also be proofrolled for stability. The only landside test borings performed by GeoTechnologies 
were LB-1 and LB-2 which indicated the presence of organic fill below some cleaner surface fills. If similar 
conditions exist in pavement areas, the owner should be aware that the subgrade may proofroll stable but that 
settlement associated with the organic (and soft) soils may occur over time. As such, the owner should consider 
performing additional exploration to evaluate the extent of these soils below settlement sensitive areas. 
 
 For the purposes of this report, we have assumed that the subgrade soils will be suitable for a design 
subgrade CBR value on the order of 5%, and that materials which do not meet this criteria will be removed and 
replaced, or chemically stabilized. Appropriate laboratory testing should be performed to verify this assumption 
at the time of site development.  
 
 Since traffic data was not available, we have assumed that the site may be visited by up to 50 heavy (2.43 
ESAL) trucks per week, resulting in about 125,000 ESAL’s accruing over a 20 year period.  
 
 Based on the assumed design CBR value and traffic outlined above, a preliminary recommended 
pavement section in heavy duty areas consists of 4 inches of asphalt over 8 inches of CABC stone. A light duty 
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Figure 1A
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Figure 1B
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