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July 1, 2014 
 
 
Brookfield Properties 
250 Vesey Street 
New York, NY  10281 
 
Attention: Mr. Henry Caso 
 
  Re:  Geotechnical Data Report 
  Manhattan West SW Tower 
  New York, New York  
  MRCE File No. 9560E 
 
Gentlemen: 
 
At your request, we have conducted a subsurface investigation for the proposed 
southwest tower of the Manhattan West project.  The site in Manhattan is located 
immediately east of Dyer Avenue between 31st Street and the Amtrak Rail cut.   
 
This data report summarizes previous and current investigations and describes 
subsurface conditions on site and our foundation recommendations.     
 
EXHIBITS 

 
Plate No. 1  Site Location Plan 
Plate No. 2  Viele Map: 1865 
Plate No. 3  Manhattan Atlas: 1891 
Plate No. 4  Manhattan Atlas: 1899 
Drawing No. B-1 Boring Location Plan 
Drawing No. GS-1 Geologic Section A-A 
Drawing No. GS-2 Geologic Section B-B 
Drawing No. GS-8 Geologic Section H-H 
Drawing No. C-2 Contour Plan – Top of Stratum R  
 
Plate No. 5  Plot of RQD vs Elevation 
Drawing No. R-1 Stereonet Reference Drawing 
Drawing No. GS-R Geotechnical Reference Standards 
Drawing No. RC-1 Rock Core Classification Criteria 
 
Appendix A  MRCE Boring Logs 
Appendix B  Laboratory Data of Rock Strength and Modulus 
Appendix C  Selected Photographs of Rock Core 
Appendix D  Orientation of Rock Joints 
Appendix E  Variable Head Permeability Test Data 
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Appendix F  Amtrak Retaining Wall – As Built Drawings 
Appendix G  Existing Flow Fill Adjacent to Dyer Avenue Retaining Wall – Design 

Drawing 
 Appendix H  Existing Mechanically Stabilized Earth Wall – Design Drawings 
 
SITE AND PROJECT DESCRIPTION 

 

The SW Tower site is located on the north side of 31st Street between the street and the railroad tracks 
that enter Penn Station, on the block between Dyer Avenue and Ninth Avenue, immediately to the east 
of Dyer Avenue, as shown on Plate No 1.  A high-rise residential tower with a single basement level 
approximately elevation +11 will be constructed on the site.  The northern edge of the building will 
overhang the existing precast concrete deck over the rail cut and will cantilever off of caisson 
foundations that are to be installed through the existing capping beam supporting the precast deck.  The 
remainder of the building will be supported on spread footing foundations on rock. 
 
All elevations in this report reference the Borough President of Manhattan (BPM) datum, which is 2.75 
ft above Mean Sea Level at Sandy Hook, N.J.  Track level elevations used by Amtrak and Long Island 
Rail Road (LIRR) are referenced to the Penn RR Tunnels Datum, (PRR) which is 300.025 feet above 
BPM.     
 
Sidewalk grades at 31st street generally slope down from Elev. +38 (BPM) at Ninth Avenue to Elev. + 
25.5 at the west end of the site (Dyer Ave).   Track grades are at approximately Elev. – 15 BPM (+285 
PRR).  During construction of the deck over the rail cut, the soil and rock was removed to 
approximately elevation +3 in approximately the northern 20 feet of the lot to facilitate construction 
of the foundations for the precast deck. A survey of the existing grades on the site will be performed 
in the near future and will be included in an addendum to this report, to be issued at a later date. 
 

Existing Amtrak Retaining Wall.  The existing Amtrak retaining wall was originally approximately 
45 feet high until partial removal to construct the capping beam to carry the pre-cast segmental deck 
over the tracks.  The retaining wall was constructed around 1908 when the rock cut for the railroad 
was excavated.  As-built drawings of the 1908 retaining wall are included in Appendix F.  The lower 
approximate 25 foot high retaining wall remains in place.  That wall is approximately 8’ foot thick, 
pinned to the cut rock face by rock bolts, spaced approximately every six feet along the retaining wall.  
Drainage channels were framed on the back side of the wall also approximately every six feet.  Some 
drainage channels have been blocked by cap construction, but have been supplemented by weep holes 
drilled horizontally through the lower position (track level) of the wall. 
 
Existing Dyer Avenue Bridge.  The existing Dyer Avenue Bridge is located immediately adjacent to 
the western property line of the site.  The bridge rests on spread footings on the bedrock which are 
typically founded beneath the elevation of the planned basement excavation.  All of the soil under the 
bridge has been removed with the exposed top of rock at Elevation +6 to +9. 
 
Existing Dyer Avenue Retaining Wall. A brick wall runs the length of the upper lot along full length 
of the lot adjacent to Dyer Avenue.  The brick wall appears to be a remnant basement wall from a 
demolished building that once occupied the site.  The brick wall is approximately 2 feet thick and for 
most of its length and founded on bedrock.  Near the middle of the wall, the bedrock dips and the wall 
is founded on concrete fill placed over the bedrock.  That dip may be related to the weathering feature 
that was repaired at the capping beam cut.  There is limited lateral support at the top of the wall.  A 
trapezoidal shaped zone of flow-fill was placed adjacent to the Dyer Avenue retaining wall to 
accommodate high vertical construction surcharge loading without applying significant lateral load to 
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the brick wall.  The engineered flow fill is discussed more detail in the description of the Fill (F1) 
stratum later in this report.  The front facing panels of the MSE wall are metal grids with filter fabric.  
The facing has been given a 5 year design life. 
 
Existing Mechanically Stabilized Earth (MSE) Wall. A MSE wall was installed in 2013 along the 
northern edge of the upper lot to facilitate construction of the precast deck over the rail cut.  The MSE 
Wall is 20 feet wide and runs the full length of the site in the east west direction.  It extends from the 
top of rock to existing grade.  Additional information regarding the MSE wall can be found in the 
description of Fill (F1) stratum, later in this report.   
 
Local Geology.  The project area is located on the Manhattan Prong, which is at the southern tip of the 
New England Uplands.  It is composed of ancient, durable, highly folded and metamorphosed 
crystalline rock.  The bedrock at the site was historically known as the Manhattan Schist, but is 
currently mapped as the Hartland Formation.  The Hartland is typically a gneissic schist with layers of 
schistose gneiss, granofels, mica schist and hornblende schist.  The formation has frequent intrusions 
of granite and granitic pegmatite.  
 
The bedrock at the site is the Hartland Formation.  Usually the Hartland consists of gneissic schist to 
schistose gneiss with scattered thin layers and veins of hornblende schist and pegmatite.  However, the 
project location has an unusually large amount of hornblende schist.  The hornblende schist is 
concentrated along a band that runs diagonally to the southeast corner of the site.  The overall trend of 
the hornblende schist is roughly N-S, in a band up to 100 feet wide.  The typical gneissic schist was 
found to the NE and SW of the hornblende schist band.  Pegmatite and granite are scattered across the 
entire site.  Borings usually encountered pegmatite thicknesses less than 5 feet.  However, the 
pegmatite intrusions were over 20 feet thick in boring GB-204AP is significant as pegmatite are often 
the hardest formation in the New York City area.   
 
Prior to early development, the area that is now midtown Manhattan consisted of low hills and 
meadowlands dissected by occasional streams.  These features are shown on the 1865 Viele map on 
Plate No. 2.  That map shows the site to have been covered by rock outcroppings and meadow.  The 
original bedrock surface has since been altered by construction of buildings, the rail cut and the precast 
concrete deck by the Manhattan West Project. 
 
SITE HISTORY 

 
We researched the 1891 atlas to identify former structures at the site.  Plate No. 3 shows the site area 
usage as of 1891 and Plate No 4 the site area usage as of 1899.  1899 is the latest dated drawing 
available in our files that precedes the rock cut for the railroad.  
 
The 1891 Atlas indicates that the site was mainly occupied by what appears to be primarily residential 
buildings with yards and a wallpaper factory.  No basements are indicated on the map, however 
remnants of shallow basements were encountered during the platform construction. 
 
All of the buildings on the site had been demolished by 1899, likely in anticipation of the rock cut. 
 
SUBSURFACE INVESTIGATIONS 
 
Previous Investigations by MRCE.  Between September 7 and 15, 2005 Mueser Rutledge Consulting 
Engineers performed a two boring investigation (B-101 and B-102). The boring locations are shown 
in Drawing B-1 and the boring logs are included in Appendix A.  
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Between December 15, 2007, and March 24, 2008, MRCE performed a supplemental investigation 
consisting of 5 borings designated GB-204AP thru GB-208, drilled by Warren George, Inc.   
 
Borings were made using one truck-mounted drill rig using rotary techniques. NX-rock cores were 
recovered in each boring in 5 foot lengths using a double tube core barrel (2-inch diameter rock 
samples).   
 
Representative soil samples were obtained with a 2-inch O.D. (1-3/8 inch I.D.) split-spoon sampler 
driven with a manual 140-pound hammer free falling 30 inches to obtain the Standard Penetration Test 
(SPT) resistance, also termed N-value, expressed in blows per foot. The SPT N-value is an indication 
of the density of the material sampled.  Where soils were too dense for the sampler to penetrate a full 
12 inches, or where demolition debris, gravel, cobbles or boulders were encountered, the sampler was 
driven until 100 blows were administrated and the actual penetration of the sampler was measured and 
recorded.  Recovered split-spoon soil samples were placed in jars and were delivered along with the 
rock core to our Soil Mechanics laboratory in Manhattan for verification of field classifications. 
Individual descriptions of soil and rock samples are provided on boring logs attached in Appendix A. 
The terminology used in MRCE soil descriptions is provided on Drawing No. GS-R.  Rock core 
classification terminology and criteria used on the boring logs are shown on Drawing No. RC-1.   
 
Descriptions of recovered rock cores, core recoveries and Rock Quality Designations (RQDs) are 
provided on the boring logs. Rock recovery is the length of core recovered divided by the length of the 
core run expressed as a percentage.  RQD is the sum of the length of core fragments recovered four 
inches or greater between natural breaks divided by the length of the core run expressed as a 
percentage. RQD is a measure of the relative frequency of jointing or natural fracturing of the bedrock. 
Selected samples of rock core from the gneissic schist and hornblende schist formations were sent out 
for strength testing, as described later herein. 
 
Oriented rock coring was performed in borings performed GB-204AP through GB-208. Oriented rock 
core is similar to normal rock coring, except that the core barrel continuously striates the side of the 
rock core with carbide tipped scribe blades as it is cored.  The scribe blades are located at the tip of the 
inner core barrel that contains three blades on one side and a single scribe located directly opposite the 
center of the other three scribes. The striations are established along predetermined compass direction 
relative to the position of the drill rig.  That allows the absolute orientation of the jointing planes to be 
known, allowing strike, dip direction, and dip angle of joints and foliation planes to be determined in 
the laboratory.   
 
Two observation wells were installed to monitor ground water within the site in Borings GB-204AP 
and GB-206P.  These wells are contained within the PVC casings installed to clear the boring locations 
and may be accessed for future readings.  
 
Upon completion, the borings were tremie-grouted.  The PVC casings used to clear utilities were 
removed.  PVC casings surrounding piezometers were left in place and covered with a steel plate to 
allow access for future water level readings. 
 
Lab Testing.  In February 2008 ten core samples sent to Sor Testing Laboratories, Inc to be tested for 
Unconfined Compressive Strength (UCS), Modulus of Elasticity and Brazilian Tensile Strength Eight 
of the core samples were taken from boring located in the lot on the north side of the rail cut and two 
were taken from borings located within the footprint of the Southwest Tower.  Five of the core samples 
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tested were gneissic schist and five of were hornblende schist.  Results of that testing are provided in 
Appendix B. 
 
In summary, based on all the specimens, the gneissic schist had a maximum UCS value of 6850 psi, a 
minimum value of 2040 psi with an average value of 5124 psi.  The maximum Modulus of Elasticity 
value was 9.8x106 psi, the minimum was 9.1x106 psi, and the average value was 9.36x106 psi.  The 
maximum Brazilian test value or tensile strength, was 2150 psi, the minimum was 1580 psi, with an 
average value of tensile strength of 1802 psi.  For the hornblende schist, the maximum UCS value was 
11,140 psi, the minimum was 5090 psi, and the average value was 6122 psi.  The maximum Modulus 
of Elasticity value was 17.4x106 psi, the minimum was 11.5x106 psi, and the average was 13.33x106 

psi.  The maximum tensile strength value was 2720 psi, the minimum tensile strength value was 1340 
psi with an average of 2168 psi. 
 
Samples of pegmatite were not sent out for strength testing.  In the New York City area pegmatites 
typically have UCS values ranging from 5000 psi to over 30,000 psi, with values most commonly 
10,000 to 30,000 psi.  Strength values often vary depending on the amount of mica present, its 
orientation and the size of the crystals.  Note under the Stratum R description below, the Mohs hardness 
of pegmatite (principally quartzite) exceeds the hardness of steel. 

 
SUBSURFACE CONDITIONS 
 
General soil conditions consist of an approximately ten foot thick granular fill layer underlain by 
bedrock.  Occasionally a discontinuous layer of decomposed rock was encountered above the bedrock.  
Our interpretation of the subsurface strata is shown on individual boring logs. The subsurface material 
stratification at the site is illustrated on Geologic Sections A-A, B-B and C-C on drawings GS-1, GS-
2 and GS-3.  Geologic section marks are shown in plan on Drawing B-1. 
 
Although the top of bedrock (stratum R) on the geologic section has been shown using a smooth line 
derived from linear interpolation, the actual surface of bedrock is expected to be somewhat variable. 
 
General descriptions of the materials encountered are summarized below in order of their occurrence 
with depth: 
 
Stratum F1 - Fill  (NYC Class 7)  A granular fill layer that ranges from seven to 15 feet in thickness 
was encountered. Stratum F1 consists of loose to compact black, gray and red fine to coarse sand, some 
to trace silt, clay, mica, gravel rock fragment, trace of brick fragments.  Remnant foundations and slabs 
can be anticipated to be found in this Stratum. 
 
In the west end of the site, adjacent to the Dyer Avenue Retaining Wall a trapezoidal shaped wedge of 
flow-fill was placed to strengthen the wall.  The flow fill is doweled into a remnant base slab and to 
the rock below.  There is a 4 foot wide area adjacent to the Dyer Avenue Retaining Wall where the 
flow fill is approximately 8 feet thick.  It tapers on a slope of approximately 2:1 to a thickness of 
approximately 2feet.  A copy of the design drawing for the placement of the flow fill is included in 
Appendix G. 
  
Along the north edge of the upper portion of the site, a mechanically stabilized earth (MSE) wall was 
installed within the fill to provide excavation support for the construction of the foundations for the 
existing precast concrete deck over the rail cut.  The MSE wall is 20’ wide and extends the entire length 
of the project site.  The wall was designed to support a uniform live load pressure of 1000 psf on the 
ground surface beyond a distance of 3 feet from the face of the wall with no load allowed in the 3 feet 
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immediately south of the face of the wall.  Design drawings of the MSE wall are included in Appendix 
H. 
 
Stratum DR - Decomposed Rock (NYC Class 1d) A thin layer of decomposed rock overlies the 
bedrock in some locations. It ranged from 0.2 to 1 foot thick where encountered by the borings.  

 

Stratum R - Bedrock (NYC Class 1a to 1c)   There dominant rock type at the site, is gneissic schist.  
Roughly half the cored rock at the site was gneissic schist.  The gneissic schist rock is typically a 
hard to medium hard, unweathered to slightly weathered gray gneissic schist, trace pegmatite, 
schistose gneiss, mica schist, jointed to massive, with iron stained and occasionally weathered joints.  
Isolated bones of more highly weathered rock have been encountered, requiring remedial concrete 
facing to presence and weather project exposed forces. 
 
The rock cored at the site was approximately 60%schist and 40% pegmatite/granite.   The hornblende 
schist is generally a hard to medium hard unweathered to slightly weathered gray to black hornblende 
schist, jointed to closely jointed, with mineral coated, iron stained and occasionally weathered joints.   
 
In addition to the gneissic and hornblende schist, pegmatite is also found, sometimes locally 
abundant.  Veins of granite and pegmatite are scattered throughout the rock mass. However locally 
there were large bodies of pegmatite consisting of medium hard to hard slightly weathered to 
unweathered white, gray and pink pegmatite and granite, closely jointed to massive, with iron stained 
and occasionally weathered joints. 
 
Recoveries of all rock types typically ranged between 60% and 100% averaging about 95%.  Rock 
quality designation (RQD) ranged between 33% and 100%.  A plot of RQD versus elevation is 
shown on Plate No. 5.  Top of rock elevations vary from Elev. +14 to +28 . (Drawing C-2).  
Photographs of selected rock core are provided in Appendix C.   

 
Oriented rock coring was performed on all of the five borings.  The orientation of the rock joints from 
oriented cores are presented as stereographic projections in Appendix D. 
 
Drawing No. R-1 provides an explanation of the stereonet construction.  A plot of joint discontinuities 
in rock core is shown on Plate No. 6.  Across the site the joints in all rock types do not follow a distinct 
preferred trend.  In general, joints in the pegmatite and granite tend to have a random orientation with 
a dip ranging from 0 to 60.  Virtually all of the joints in the hornblende schist cross the foliation with 
dips ranging from 0 to 40, with many less than 10o.  Foliation in the hornblende schist was fairly 
steep, with a dip angle typically 50 to 90.  Joint surfaces were frequently mineral-coated, often with 
pyrite.  Joints in the gneissic schist and schistose gneiss also showed no preferred direction.  The rock 
was often poorly to moderately foliated and joints parallel to foliation tended to occur in the well 
foliated rock.  Orientation of the foliation was variable and inconsistent across the site, but the dip 
angles tended to range from 25 to 60.  Joints crossing the foliation generally had a dip angle that 
ranged from 0 to 40.  Individual polar plots of joint discontinuities for each boring are provided in 
Appendix D.   
 
Petrography was not performed on the rock from the site, so the exact minerals and their percentages 
have not been determined.  In general, the gneissic schist consists primarily of quartz, feldspar and 
mica in varying amounts, with trace amounts of garnet.  Where the rock was described as a schistose 
gneiss less mica was present.  The hornblende schist is composed predominantly of hornblende, with 
varying amounts of feldspar and quartz.  The pegmatite and granite contain varying amounts of quartz 
and feldspar, with modest to small amounts of mica. 
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The Mohs hardness values for these minerals are as follows:  quartz (7), feldspar (6), mica (2 to 3), 
garnet (6.5 to 7.5), and hornblende (5 to 6).  The Mohs scale measures the relative hardness of materials 
on a scale of 1 to 10. For context, on that hardness scale talc has a value of 1, diamond has a value of 
10, a knife blade equals to 5.5 and a steel file 6.5.  
 
Groundwater.   Groundwater level was observed in observation wells installed in Borings GB-204AP 
and GB-206P. Groundwater dropped in elevation toward the tracks, from Elev, -7 to Elev. -28.  All of 
the groundwater levels measured are depressed below high tide (Approx. +2 BPM), indicating local 
artificial pumping.  Data from these wells are included in Appendix E. 
 

  Very truly yours, 
 

MUESER RUTLEDGE CONSULTING ENGINEERS 
 
 

By: ____________________________________________ 
    David R. Good, PE 
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LABORATORY DATA OF ROCK STRENGTH AND MODULUS
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