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JF‘;:L;ZE'(‘:”; . In accordance with our proposal dated November 1, 2017, revised on November

Steven R. L;Jwey 8 and December 14, 2017, Mueser Rutledge Consulting Engineers (MRCE) has

Andrew R. Tognon prepared a geotechnical report for the referenced project. This report presents a

Gregg V. Piazza summary of our investigation, interpretation of subsurface conditions, and

James M. Tantalla recommendations regarding foundation design and construction.
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Jesse L. Richins Figure No. 2 1897 Historic Map

Jong W. Choi Figure No. 3 1947 Historic Map

Raj 8. Chinthamani Figure No. 4 1955 Historic Map

Andrew R. Klastsch Drawing No. B-1 Boring Location Plan

Peter L. Madarasz Drawing No. C-1 Top of Rock Contour Plan

TECHNICAL SPECIALISTS Drawing No. GS-1 Geologic Section A-A

David M. Cacoilo Drawing No. GS-R Geotechnical Reference Standards

Alfred H. Brand Drawing No. RC-1 Rock Core Classification Criteria

James L. Kaufman

Hugh S. Lac . .

Joegl Mo Appendix A MRCE Boring Logs

George J. Tamaro

Elmer A. Richards SITE AND PROJECT DESCRIPTION

FINANCE DIRECTOR The project site is in the Borough of Bronx on the block bounded by White Plains

Joseph N. Courtade Road to the West, Turnbull Avenue to the North, Pugsley Avenue to the East, and

MARKETING DIRECTOR Lafayette Avenue to the South, as shown on Figure No. 1. Based on historic maps,

Martha J. Huguet the project site was within the limits of THE FORMER Pugsley Creek, which was
filled in during the mid-1950’s for future developments as shown on Figure Nos. 2
through 4.
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The site is currently occupied by an at-grade parking lot, adjacent to an existing 21-story residential
structure to the east. We understand the proposed development includes the construction of two 14-story
buildings adjacent to each other with a total square footage of about 33,000 square feet. The proposed
development includes a basement level with an underground parking garage. In general, site topography
is rather flat in the area. Grade along Lafayette Avenue is about EL. +18.0, sloping down to El. +16 to the
north along Turnbull Avenue. Elevations refer to the North American Vertical Datum of 1988 (NAVD88).

SUBSURFACE INVESTIGATION

The subsurface investigation consisted of fourteen (14) borings, Borings MR-1 through MR-14. The borings
were performed by Craig Geotechnical Drilling, Co., between December 26, 2017 and January 3, 2018
under continuous inspection by our Resident Engineer Mr. Khashayar Amini who prepared field logs for
each boring. As-drilled locations of borings are shown on Drawing No. B-1 and are based on field
measurements off existing structures by our Resident Engineer.

The borings were made using a track mounted drill rig and mud-rotary drilling techniques with casing and
drilling mud to stabilize the boreholes. Borings were advanced to depths ranging from 27 feet to 50 feet
below ground surface. Ground surface elevations at the boring locations were estimated based on the
survey drawing by Fehringer Surveying, P.C. dated January 21, 2016.

Samples were obtained using a 2-inch O.D. split-spoon sampler driven with a 140-pound hammer falling
30 inches. The number of hammer blows required to advance the split-spoon sampler through each of four
six-inch drive intervals was recorded. The Standard Penetration Test (SPT) resistance or N-value,
expressed in blows per foot, is an indication of the relative density of the material sampled and is calculated
by summing the blows from the second and third six-inch intervals. In some instances where the sampler
was unable to penetrate the full 24 inches due to the presence of dense soils, large gravel, cobbles,
boulders, or other obstructions, the sampler was driven until 100 blows were administered and the actual
penetration of the sampler was measured and recorded. Split-spoon samples were generally taken at five
foot intervals, with more sampling in the top 10 feet. Recovered soil samples were classified in the field and
placed in jars for preservation and transport to our laboratory.

Bedrock was cored to a depth of 5 to 10-ft below the rock surface in each boring. Rock cores were sampled
using an NX-size double tube core barrel with a diamond bit, recovering a nominal 2-inch diameter rock
cores. Percent recovery and Rock Quality Designation (RQD) were determined for each core run.
Recovery is the length of the core expressed as a percentage of the total core run. RQD is defined as the
sum of the lengths of the recovered core pieces greater than four inches in length between natural breaks
expressed as a percentage of the total core run. RQD is an indication of the relative frequency of jointing
or natural fracturing of the bedrock. Sketches of recovered cores prepared in the field are attached to the
boring logs. Rock cores were stored in wooden boxes for preservation and transport to our laboratory.

An observation well (piezometer) was installed in Boring MR-4P for the purpose of establishing a
groundwater level. The well consists of a two-inch diameter PVC standpipe extending to a depth of
approximately 25 feet. The bottom ten feet of the standpipe is slotted and surrounded by filter sand to allow
free water movement without movement of soil particles. A bentonite clay plug was placed around the
standpipe above a depth of 13 feet below grade to prevent surface water entry. A cap flush with surrounding
ground surface was installed at the well for protection and to facilitate future readings. The observation well
was flushed with clean water following installation until discharge was visibly clear and contained a minimal
amount of fines. Observation well construction details, water level readings are recorded on the Piezometer
Record accompanying the boring logs in Appendix A.
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LABORATORY TESTING

In-house laboratory testing was performed as part of the subsurface investigation to assist with
classification of soils and evaluation of engineering parameters for design of foundations. We performed
twenty one (21) water content tests on samples obtained from the borings. Tests were performed in
accordance with ASTM D2216 “Standard Test Methods for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass”.

SUBSURFACE CONDITIONS

Upon completion of the boring program, all soil samples and rock cores were delivered to our laboratory for
verification of field classifications. Individual sample descriptions and rock core sketches are in the boring
log attached in Appendix A. The Boring Legend and explanation of the USCS symbols are shown on
Drawing No. GS-R. Rock core classification criteria are described on Drawing No. RC-1.

General descriptions of materials encountered are summarized below in order of their occurrence with
depth. New York City Building Code (NYCBC) classification is noted for each stratum.

Stratum F - Fill (NYCBC Class 7) The uppermost material encountered in all borings was miscellaneous
fill, with thickness ranging from 18 to 25 feet, and an average of about 20 feet. The Fill generally consists
of loose to very compact brown, black, red brown, and gray fine to coarse sand, trace to some gravel, silt,
with varying amounts of concrete, brick, and wood. Refusal was encountered several times within the fill,
indicating the presence of obstructions. N-values ranged from 1 blows per foot (bpf) to refusal, with an
average of about 20 bpf.

Stratum O - Organic Silty Clay (NYCBC Class 6) All Borings excepted Boring MR-10 encountered a
layer of organic silty clay beneath Stratum F, with a thickness ranging from 4 to 12 feet. The Silty Clay
primarily consists of soft to stiff gray to black organic silty clay, trace fine sand, peat, and wood. The N-
Values ranged from weight of rod (WR) to 16 bpf, with an average of about 3 bpf. Natural water contents
of samples obtained in Stratum O ranged from 27 to 119 percent an average of about 77 percent.

Stratum S — Sand (NYCBC Class 3b) Natural deposits of sand were present in Borings MR-5, 6, 7, 9, 11,
12, and 14 underlying Stratum O, with a thickness ranging from 4 to 7 feet when fully penetrated. The Sand
generally consists of loose to very compact gray to gray green fine to coarse sand, trace to silty, trace to
some gravel, silt, and shells. N-values ranged from 3 bpf to refusal with an average of about 35 bpf.

Stratum T - Till (NYCBC Class 3a) Glacial Till was present in Borings MR-2, 3, 4P, 7, 8, 9, and 13
underlying Stratum O or Stratum S where present, with a thickness ranging from 6 to 12 feet when fully
penetrated. The Till generally consists of medium compact to very compact brown, gray, dark gray, light
brown to green fine to coarse sand, trace to gravelly, trace to some silt, and rock fragments. N-values
ranged from 17 bpf to refusal with an average of about 50 bpf.

Stratum DR - Decomposed Rock (NYCBC Class 3a) Decomposed rock was present in Borings MR-1,
5, and 6 underlying Stratum O or S, where present, with a thickness ranging from 7 to 8 feet, or at Elevation
-6 to -22.5. The Decomposed Rock generally consists of gray to gray brown micaceous fine to coarse sand
and rock fragments, trace to some silt. N-values for samples obtained in Stratum DR were in excess of
100 bpf.

Stratum WR — Weathered Rock (NYCBC Class 1d) Weathered rock was present in Borings MR-1, 4P, 5,
8, and 10 underlying Stratum F, T, DR, or WR, where present, with thickness ranging from 2 to 10 feet. Top
of Stratum WR was encountered at elevations ranging from El. -7 to El. -30. The Weathered Rock generally
consisted of weathered slightly weathered to highly weathered gray gneissic schist and schistose gneiss,
closely jointed to broken, iron stained joints, and weathered joints. Core recoveries ranged from 36 to 72
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percent with an average of about 48 percent, and RQDs ranged from 0 to 26 percent, with an average of
about 15 percent.

Stratum R - Rock (NYCBC Classes 1c to 1b) Competent bedrock, Stratum R, was encountered in Borings
MR-1 through 4P, 6, 7, 9, and 10 underlying stratum T, DR, or WR where present. Top of rock was
encountered at elevations ranging from El. -12 to El. -23.The Rock generally consisted of intermediate to
medium hard, highly weathered to unweathered gray to light gray gneissic schist, schistose gneiss or
granite, closely jointed to broken, weathered joints, iron stained joints. Core recoveries ranged from 73
percent to 100 percent, with an average of about 90 percent. RQD’s ranged from 38 to 78 percent, with an
average of about 52 percent. Top of rock contours can be found on Drawing No. C-1.

Groundwater Level A piezometer was installed in Boring MR-4P to measure groundwater levels at the
site. Depth to groundwater measured in the piezometer over a one week period during our investigation
was about 11.3 feet below the ground surface, or about El. +5.3. Therefore, the groundwater observation
well was left in place to allow for future measurements.

Groundwater levels are expected to vary seasonally throughout the year depending on precipitation levels
and surface water infiltration. As such, the groundwater level at the time of construction may be different
from levels observed at the time of our field investigation.

FOUNDATION DESIGN RECOMMENDATIONS

Considering the subsurface profile and foundation loads, we recommend that the proposed structure be
supported on a combination of piles driven to rock with tiedowns or drilled minicaissons socketed into
bedrock and tiedowns.

Driven Piles

We recommend considering closed-end steel pipe piles (12- to 13-inch diameter) filled with concrete or
steel H piles. An allowable compression capacity of up to 150 tons may be used in design assuming piles
will be driven to end bearing on bedrock. Driving tips or shoes should be employed penetrate stiffer soils,
obstructions and/or decomposed and weathered rock above bedrock. Spudding or pre-drilling may be
required to penetrate shallow obstructions.

The contractor should be responsible for determining the actual driving resistance necessary to develop
the capacity selected based on the hammer used and this resistance should be confirmed by pile load
tests.

If tiedowns are needed to resist uplift forces, we recommend they consist of preassembled double corrosion
protected threaded bar sized assuming a side friction of 100 psi. The design should also evaluate rock/soil
cone pullout capacity and combined effect of all tension elements.

Drilled Mini-Caissons

If drilled mini-caissons are used to resist uplift and compression loads, we recommend considering 9 to
13-inch diameter mini-caissons socketed into NYCBC Class 1C rock. Compression and tension capacity
of the caissons should be developed within a rock socket below the permanent casing. We recommend
the caisson rock sockets be sized assuming a side friction of 200 psi in compression and 100 psi in tension.
The design should also evaluate rock/soil cone pullout capacity and combined effect of all tension
elements.
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Lateral Capacities of Caissons and Piles

Resistance of caissons and piles to lateral loads will largely depend on the diameter of the driven piles /
drilled mini-caissons and the stiffness of the core steal for the drilled mini-caissons. We can provide lateral
capacities of the caissons and piles when foundation plans and loads are available to us.

Steel Corrosion

Steel piles may be subject to corrosion. The corrosion protection may consist of coating the piles. In lieu of
the coating, 1/16 inch of the steel pile perimeter should be considered sacrificial with stresses in the steel
limited to 12,600 psi. All pile steel, including steel shells should be isolated from the reinforcing steel in the
pile cap.

Foundation Slab and Walls

The cellar walls and slab should be designed as structural elements able to resist both soil and hydrostatic
pressures. The long term groundwater should be assumed to be at approximately Elev. 6. The wall and
slab should be checked for short term loading conditions with groundwater at Elev. +9 representing utility
leak conditions. At-rest earth pressures should be used for the design of foundation walls, assuming a
friction angle of 32 degrees and a total unit weight of 120 pounds per cubic foot. Seismic earth pressures
should be considered in accordance with seismic design parameters provided below.

Foundation Waterproofing

We recommend that the new cellar spaces be fully protected to grade with sheet waterproofing. Hydrophilic
waterstop should be used. Groutable tubes shall be considered for higher quality cellar usage. Both
material and labor warranties should be obtained for the waterproofing system.

Seismic Design

We recommend using Site Class E spectral response parameters (Sps = 0.444 and Sp1 = 0.170) and
Seismic Design Category (SDC) C.

CLOSURE
This report presents the results of our investigations and our recommendations for foundation design and

construction for the proposed construction. We will be pleased to answer questions regarding this report
and further assist in design and construction of the project as you may request.

MUESER RUTLEDGE CONSULTING ENGINEERS

7

Seth F. Knihtila, P.E.

Vo

Jan Cermak, P.E.
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