
 

 
 
 
 
 
 
 
 
 
 
 
February 15, 2014 

13C1126 
 
Akiva Kobre 
Fortis Property Group LLC 
45 Main Street 
Brooklyn, New York 11201 
 
Re:  Report of 
 Supplementary Geotechnical Investigation 
 39-Story Residential Structure 
 151 Maiden Lane 
 New York, NY 
 
Dear Mr. Kobre: 
 
This report is submitted in accordance with our proposal of September 18, 2013 as 
authorized by you on November 1, 2013. It covers a supplementary geotechnical 
investigation related to the proposed construction at the referenced address. We 
understand that the proposed project consists of two contiguous tower structures without 
a basement: a 39-story residential structure and a 26-story hotel.  This report covers only 
the residential structure.  The boring logs from a previous investigation by others for a 
different project on the site are available and utilized in our evaluation for the current 
project.   
 
The hotel and residential structures may be constructed separately or at the same time. 
The total project footprint area will be approximately 6,918-ft2 (3,488-ft2 for the hotel 
and 3,430-ft2 for the residential building).  The plan area for the stories above the first 
floor is approximately 11,539-ft2 (5,600-ft2 for the hotel and 5,939-ft2 for the residential 
building). 
 
The total site is trapezoidal in shape with approximately average plan dimensions of 49-ft 
by 237-ft.  It is located on the lower east side of Manhattan near the South Street Sea 
Port. The site consists of Lots 2 and 7 in Block 72.  It is bounded on the east by South 
Street (approximately 150-ft from the East River), on the south by Maiden Lane, on the 
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west by Front Street and on the north by Fletcher Street.  The site presently is a parking 
lot with ground surface elevation approximately +3.5 Borough of Manhattan Datum 
(BMD). 
 
Available maps indicate that the site is located east of the 17th Century Manhattan 
shoreline and is “made land”.  Further, the site had several previous usages after being 
reclaimed from the river with fill.  The previous investigations at the site included seven 
borings; three of these were within Block 72 Lot 2 (the proposed site of the residential 
building) and one was within 25-ft of its south property line.  Observation wells were 
installed in two completed borings; one of these was the boring just outside the building’s 
footprint at its south east corner.   
 
PURPOSE AND SCOPE OF SERVICES 
 
The purpose of the investigation was to obtain additional subsurface data at the site that 
would confirm and supplement the available information and provide recommendations 
for design and construction of foundations based on the data obtained. 
 
We provided the following services: 
 
1) Engaged Warren George Inc. (WGI) to drill a boring.   
2) Provided special inspections to observe and log the boring. We classified the soils in 

the field and verified that the driller used proper procedures. 
 

3) Evaluated the available and new data and prepared this report. 
 

4) Engaged TerraSense LLC to conduct laboratory tests on representative soil samples 
selected by us. 
 

5) We will execute TR-1 forms for the boring. 
 

6) Met with you and members of the design team to discuss our findings. 
 
INVESTIGATION 
 
The previous borings indicated that a deep foundation will be necessary to support the 
proposed structure (see evaluation below).  Therefore at least four borings are necessary 
to provide design information and satisfy the 2008 New York City Building Code (Code) 
requirements. As discussed above four borings were drilled for the residential building 
site.  These borings were drilled by Craig Test Borings in 2012 under controlled 
inspection by others. A CME 75 truck mounted drill rig was used to advance the borings.  
Steel casing was used to support the walls of the boreholes and water was used as the 
drilling fluid.  Samples were obtained by the Standard Penetration Test Method (ASTM 
D 1586) generally at 5-ft depth intervals, but typically they were taken continuously 
within the upper 15-ft depth of the boring.  All borings penetrated into bedrock (Class 1c 
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or better).  Boring logs pertinent to the proposed residential structure covered by this 
report are presented in Appendix A. 
 
The supplemental investigation consisted of one boring (B-8).  It was drilled by WGI 
during January 13-16, 2014.  It was drilled with an Acker 82 truck mounted drill rig by 
rotary methods with bio-degradable mud as the drilling fluid.  Steel casing was used to 
support the upper portion of the borehole during soil sampling and then spun to top of 
rock to enable coring of the rock with an NX-double tube diamond core bit. Soil samples 
were obtained generally at 5-ft depth intervals by the Standard Penetration Test method 
(ASTM D1586) using a safety hammer.  The drilling was observed by our Mr. Michael 
Filler.  The boring log is presented in Appendix B. 
 
TerraSense LLC conducted  three grain size analyses, and one analysis of amount passing 
the No. 200 sieve on representative samples selected by us.  The test results are presented 
in Appendix C and tabulated on the boring log in Appendix B. 
 
SUBSURFACE CONDITIONS 
 
The previous borings revealed that subsurface conditions generally consist of up to 28-ft 
of uncontrolled fill, underlain by approximately 5- to 13.5-ft of compressible former 
marsh deposits followed by up to 122-ft of sand deposits, then sporadically up to about 
25-ft of decomposed rock, and hard mica schist bedrock at depths varying from about 
111- to 155-ft with depth increasing from west to east across the site.   
 
About 10-ft of wood was encountered below the marsh deposits in two borings in the 
western (hotel) portion of the. The wood may have been part of old ship wreckages or 
buried bulkhead cribbing dating to the 18th Century when this part of Maiden Lane was a 
dock or ship slip. 
 
Groundwater was encountered about 5½ - to 7½-ft below ground surface and appeared to 
be tidally influenced. 
 
Boring B-8 drilled for this investigation revealed conditions similar to those described 
above. Uncontrolled fill (class 7 in accordance with Code) was encountered to a depth of 
about 24-ft below grade.  The fill was comprised of gravel, sand, silt, pieces of concrete, 
steel, bricks and wood.  Typical N-values were around 20-blows/ft, but much higher 
values were recorded while penetrating the construction debris. 
 
Organic Clay (OH, per Unified Soil Classification System)) (Class 7) was encountered 
below the Fill stratum to a depth of about 35-ft below grade. N-values varied from about 
3- to 5-blows/ft indicating a soft to medium consistency. It is most likely an estuarine or 
tidal marsh deposit. 
 
Dense poorly graded Sand (SP, and SP-SM), with N-values generally exceeding 35-
blows/ft, was encountered below the unsuitable upper soil strata. The top of this stratum 
varied from about 29- to 39-ft below ground surface based on the previous borings. The 
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Sand is class 3a per Code, in some samples it is thinly laminated with silt (previous 
borings) and may contain dense to very dense silt layers.  This stratum probably is a 
glacial outwash deposited in a high energy environment. 
 
Below about 55-ft depth the Sand becomes more silty (typically SP-SM or SM) and more 
dense with N-values mostly above 50-blows/ft although some lower values were 
recorded.  We believe that at the lower depths the Sand stratum probably is a till 
deposited by advancing and retreating glaciers some 12-14,000 years ago.  The bottom of 
the till was encountered at about 130-ft depth below ground surface.  The bottom of the 
till varied from about 129- to 162-ft below ground surface in the previous borings. 
 
Decomposed rock (class 1d) was encountered below the till stratum.  N-values were very 
high (exceeding 100-blows/ft) and when the stratum was cored with an NX core barrel 
very little recovery and zero RQD was obtained. 
 
Bedrock consisting of hard mica schist (class 1a) with quartz was encountered at depth of 
approximately 155-ft.  Core recovery and RQD were 100 percent.  In the previous 
borings the top of rock varied from about 132-to 166-ft below ground surface.  Core 
recoveries and RQD’s were somewhat lower than obtained in this investigation, 
 
EVALUATION AND RECOMMENDATIONS 
 
Foundations 
 
The Fill and Organic Clay strata are unsuitable for supporting the heavy foundation loads 
of the proposed structure.  They must be bypassed with deep foundation elements either 
bearing in the very dense sand (glacial till) or socketed into the bedrock.  Because of the 
height and slenderness of the proposed structure only high capacity elements would be 
suitable and cost-effective.   
 
In our judgment large diameter drilled piles bearing in the glacial till, caissons drilled into 
the bedrock, or driven proprietary Taper Tube (TT) piles (see later discussion relating to 
pile driving vibrations) would be suitable deep foundations.  Estimating the relative cost-
effectiveness of these foundations requires input from contractors.  The cost-effectiveness 
would be affected by the time required to install the foundation elements and the number 
of elements. 
 
Typical designs and capacities for drilled caissons and drilled piles are shown in Table 1 
(next page). We understand that a driven 20-in OD x 3/8 in wall thickness TT driven 
about 85-ft deep could be expected to develop a design capacity of 250-tons when driven 
with a hammer delivering 55,000-ft/lbs of energy per blow.  Design uplift and lateral 
capacities of 40- and 15-tons, respectively also are expected.  Spring constants of piles 
for use in structural design are shown in Table 2 (next page). 
 
The drilled caissons and the larger drilled piles can be expected to develop significantly 
higher capacities than the TT piles and correspondingly fewer elements. We expect that 
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approximately 7- to 8– TT piles could be installed each day per pile driving rig and that 
one rig would be mobilized for the project.  However, the presence of wood or other 
obstructions in the fill could impede the pile driving progress and require spudding or 
drilling to bypass the obstruction.  
 

TABLE 1 TYPICAL PILE AND CAISSON DESIGNS

Diameter
Compressive 
Design Axial Bar size Number  Uplift Design Lateral Design Socket

[inches]   Capacity [kips] and grade of Bars Capacity [Kips] Capacity [Kips] Length [ft]
Caissons 18x0.5 1,200 #28 GR 75 1 144 72 11*

2,400 #28 GR 97 4 745 22*
24x0.5 1,600 #28 GR 75 1 144 76 11*

4,000 #28 GR 97 6 1,100 25*
36x0.5 6,400 #28 GR 97 8 1,490 130 25*

  * Casing to penetrate one ft into rock and one ft of rock discounted due to potential disturbance

Drilled Piles 24x0.5 500 #20 GR 75 1 80 30 *
30x0.5 950 #28 GR 75 1 150 40 *
36x0.5 1,200 #28 GR 75 2 200 55 *

  * Drilled piles to penetrate to 100-ft depth below botom of pile cap for preliminary budget purposes.  
 
TABLE 2  SPRING CONSTANTS FOR STRUCTURAL DESIGN

Pile Design Load (Kips)

Estimated 
Deflection at 
Design Load (in)

Spring 
Constant 
(Kips/in)

24x0.5 500 compression 0.5 1000
30x0.5 950 compression 0.8 1190
36x0.5 1200 compression 0.7 1715

20 x 3/8 TT 500 compression 0.4 1250
24x0.5 80 uplift 0.38 210
30x0.5 150 uplift 0.38 395
36x0.5 200 uplift 0.38 525

20 x 3/8 TT 70 uplift 0.38 185  
 
We would expect that each drilled pile would require 2- to 3-days for installation per rig 
and that each drilled caisson would require 3- to 4-days per rig for installation.  We 
assume that about 120 TT-piles would be required and that alternatively about 60-drilled 
piles or 40-drilled caissons would be required.  The estimated time for foundation 
construction would be about three to four weeks for the TT piles and about sixteen to 
thirty-two weeks for the drilled foundations, for two or one rig, respectively. 
 
The minimum center to center spacing for the deep foundation elements (piles or 
caissons) should be a minimum of 2½ diameters of the element.   
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Two load tests will be required for the drilled or driven pile foundations.  No loads tests 
are required for the drilled caissons but down-the-hole remote TV inspection is required 
for each caisson as part of special inspections. The load tests for the TT piles and for the 
drilled piles shall be conducted in accordance with ASTM D 1143 with the final load 
increment held in place for at least 24-hrs.  The test piles shall be subjected to cyclical 
loading or suitably instrumented with tell tales and strain gauges to allow evaluation of 
tip and frictional resistances, as specified by the Code. 
 
We estimate that settlements of drilled elements may be about ½- to 1-inch, occurring 
mainly during construction.  Similarly we estimate that settlements of driven TT piles 
may be about ½-in occurring mainly during construction. 
 
Vibrations Due to Pile Driving-  Vibrations due to pile driving can be detrimental to 
adjacent structures.  Problems usually develop when the adjacent structures are old and 
brittle and/or when they are founded on granular soils that can densify and settle because 
of the vibrations.  For most situations induced vibrations with peak particle velocities less 
than 2-in/sec are acceptable if the critical conditions are absent.  Sometimes cosmetic 
cracking occurs due to vibrations, even with relatively low vibration velocities. 
 
We understand that all the nearby existing structures are supported on piles driven into 
the dense sand layer.  This should be confirmed and documented.  We estimated the 
potential vibration levels caused by a 55,000-ft-lb hammer based on available empirical 
data.  The estimated vibration levels are about 2-in/sec at a distance of about 20- to 25-ft 
from the source.  The distance from the property line to the closest adjacent building is 
about 25-ft.  Therefore we anticipate that pile driving vibrations should be acceptable if 
these buildings are supported on piles driven into the dense sand deposit. 
 
Groundwater Control 
 
The previous investigation indicated that groundwater levels are related to the level of the 
nearby East River.  The measured groundwater levels in 2007 were about 5- to 7- ft 
below ground surface.  These should be expected to vary by several feet during the 
normal tide cycle and could be as high as the River level during a major or design level 
flood. 
 
During Construction-  Unless a major storm occurs we expect that the groundwater level 
will be below subgrade level but may be encountered during excavation for pile caps.  
Local sumps and pumps probably will be able to dewater the local excavations to allow 
placement of re-bars and concrete.  If a major storm occurs and the general area is 
flooded construction probably will be delayed until the flood waters subside. 
 
After Construction-The site lies within the 100-yr flood plain of the East River, and is at 
approximately el 5.75 (USGS Datum).  The 10-yr flood plain is at approx. elevation 11.0 
(USGS datum).  We understand that the building must be “flood proofed” for water 
levels up to 1-ft above the 100-yr flood plain elevation.  Therefore the ground floor slab 
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should be designed as a pressure slab with hydrostatic uplift pressures based on a design 
water level of +12 (USGS datum) corresponding to el 8.25( BMD). 
 
Underpinning and Lateral Retaining Systems 
 
No deep excavations near existing structures are planned.  Therefore no underpinning 
should be necessary.  General excavation depths for foundation and ground floor 
construction should be nominal, on the order of 3-ft below existing ground surface.  We 
expect that sufficient space should be available to allow open cut construction.  
Temporary side slopes should be no steeper than 1:1½ (v:h).  If insufficient space is 
available we anticipate that cantilevered (unbraced) vertical soldier pile and lagging 
retaining walls would be used to retain the earth. 
 
Unbraced soldier-pile and lagging walls may be designed based on active earth pressures 
calculated using an effective soil friction angle of 32o and total unit weight of 125-lbs/ft3.  
The lagging boards should be louvered or spaced to allow relief of hydrostatic pressures. 
 
Potential Effects on Adjacent Structures 
 
As discussed earlier adjacent structures are believed supported on piles bearing in the 
dense sand strata and are located at least 25-ft from the property line.  Therefore, no 
significant effects on the existing structures are anticipated due to the nominal excavation 
depths that may be required. Similarly, the adjacent structures are sufficiently distant so 
that no negative effects are expected with properly executed construction of drilled 
foundation elements although slight migration of fine soil particles into the drill hole 
could occur.   
 
The potential effects of pile driving vibrations were discussed earlier.  We recommend 
that vibrations be monitored at various distances from the piles during the driving of 
initial test piles to confirm that the expected vibration levels will be acceptable.  
Vibration levels on the adjacent structures should be monitored during installation of 
piles. 
 
Seismic Considerations 
 
Potential Liquefaction- No potentially liquefiable soils were encountered in the boring 
drilled for this supplementary investigation.  Several N-values from the previous borings 
plotted below the Code liquefaction screening diagram of N-value vs. depth.  However, 
we analyzed the data using the Simplified Seed Idriss method.  We found that with the 
exception of three isolated points all calculated “safety factors with respect to 
liquefaction” exceeded 1.25.  The lowest calculated safety factors for the isolated points 
were approximately 1.1 We conclude that liquefaction need not be considered in the 
design. 
 
Site Class-  The site class is determined by considering the weighted N-value for granular 
soils and the weighted undrained shear strength for cohesive soils in the various soil 
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layers in the upper 100-ft of the soil profile. We estimated undrained shear strengths from 
N-values reported on the boring logs applicable to the project. 
 
Our analysis indicates that the site may be classified as “D Stiff soil profile” based on the 
granular soils, but as “E Soft soil profile” in accordance with Table 1615.1.1 of the Code.  
Therefore Site Class E should be used for design. 
 
Additional Investigation 
 
Possibly, a site specific investigation involving insitu shear wave velocity testing and site 
spectral analysis could reduce the design spectral accelerations to about 80 per cent of the 
Site Class determined by the insitu shear wave velocity testing. 
 
LIMITATIONS  
 
Our recommendations presented above are based on our interpretation of subsurface 
conditions based on the results of four available boring logs and the boring drilled for this 
investigation and our understanding of the project as described above.  Significant 
differences in the project or other changed conditions should be reported to us and we 
should be requested to revise our recommendations if necessary. 
 
We appreciate this opportunity to be of service and look forward to working with you as 
the project proceeds. 
 
Very truly yours, 
RA CONSULTANTS LLC 

 
Robert Alperstein, P.E., D.GE   
 

 
 
Walter J. Papp, Jr., P.E.    
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LABORATORY TESTING DATA SUMMARY

BORING SAMPLE DEPTH IDENTIFICATION TESTS REMARKS
WATER USCS SIEVE

NO. NO. CONTENT SYMB. MINUS
 (1) NO. 200

(ft) (%) (%)
B-8 SS-5 25-27 62.6 OH 82.2
B-8 SS-8 40-42 18.1 SP-SM 5.1
B-8 SS-15 75-77 27.2 CL 70.8
B-8 SS-20 100-102 21.2 CL-ML 56.9

Note:  (1)  USCS symbol based on visual observation and Sieve results reported.

Prepared by:  JR
Reviewed by:  GET
Date:  2/3/2014 

TerraSense, LLC
45H Commerce Way
Totowa, NJ  07512

Project No.: 7685-14002
File: Indx.xls
 Page 1 of 1



COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-8 B-8 B-8

U.S. Standard Sieve Size Sample SS-5 SS-8 SS-15
Depth 25-27 40-42 75-77
% +3" 0.0 0.0 0.0

% Gravel 0.0 0.1 0.0
% SAND 17.8 94.8 29.2

%C SAND 0.2 1.1 0.1
%M SAND 5.6 35.2 0.6
%F SAND 12.0 58.5 28.6
% FINES 82.2 5.1 70.8

% -2
D100 (mm) 4.75 9.50 4.75
D60 (mm) 0.40
D30 (mm) 0.23
D10 (mm) 0.11

Cc 1.2
Cu 3.8

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2"
3/4"
3/8" 100.0

4 100.0 99.9 100.0
10 99.8 98.8 99.9
20 98.6 89.9 99.8
40 94.3 63.6 99.4
60 90.4 33.5 97.5

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 86.5 16.7 90.6
 62.6 OH 1/30/2014 200 82.2 5.1 70.8

 18.1 SP-SM 1/28/2014

7685-14002 13C1126
 27.2 CL 1/28/2014 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC RA Consultants

151 Maiden Lane New York,NY

Gray, Organic clay with sand

Brown, Poorly-graded sand with silt

Brown, Lean clay with sand
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