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File: P933 
 
Mr. Peter Donohoe 

Vice President - Construction 

Rockrose Development Corp. 
666 Fifth Avenue, 5th Floor 
New York, NY 10103 

Via e-mail: peter.donohoe@rockrose.com and mail 

 
43-22 Queens Street 
Superstructure Permit Application 
Structural Peer Review 
 
Dear Mr. Donohoe: 

At the request of Rockrose Development Corp., Leslie E. Robertson 
Associates, R.L.L.P. has conducted a Structural Peer Review of the 
structural design of 43-22 Queens Street as required by New York City 

Building Code Section 1627.  This report summarizes the extent and 
findings of our review. 
 
We have reviewed the following: 

 Plans listed in Appendix A. 
 Report Geotechnical Investigation, Eagle Warehouse Site, 43-22 

Queens Street, Long Island City, NY, dated Revised May 30, 2014, by 
RA Consultants LLC.  Pages 1 to 10 are attached to this report as 
Appendix B. 

 Structural Design Criteria shown in Drawing FO-001.01 dated 
XX-XX-14.  A copy is attached as Appendix C. 

 Preliminary Results, Wind Induced Structural Responses, Eagle 
Warehouse, New York City, NY, dated 25 April 2014 by Rowan Williams 
Davies & Irwin, Inc.  Refer to Appendix D. 

 
Through our review, we have confirmed the following aspects of the 
structural design, as required by Section 1627.6.1: 

 the design loads conform to the Building Code; 

 the design criteria and design assumptions conform to the Building 
Code; 

 the design properly incorporates the recommendations of the 
geotechnical engineer; 

 the design properly incorporates the preliminary recommendations of 
the wind tunnel laboratory; 
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43-22 QUEENS STREET PEER REVIEW 
 

STRUCTURAL DRAWING LIST 

 

 

 

DRAWING 

NUMBER 

 

DRAWING TITLE 

 

REV 

 

DATE 

FO-001.00 General Notes, Legends and Abbreviations 3 XX-XX-2014 

FO-100.00 Foundation (1st Floor) Framing Plan 2 08-29-2014 

FO-200.00 Foundation Typical Details 1 3 08-29-2014 

FO-201.00 Foundation Typical Details 2 3 08-29-2014 

FO-202.00 Foundation Typical Details 3 3 08-29-2014 

FO-300.00 Foundation Sections 1 2 08-29-2014 

FO-301.00 Foundation Sections 2 2 08-29-2014 

S-010.00 1st Floor Overall Framing Plan 3 08-29-2014 

S-020.00 2nd Floor Overall Framing Plan 2 08-29-2014 

S-021.00 2nd Floor Framing Part Plan 2 08-29-2014 

S-030.00 3rd Floor Plan 2 08-29-2014 

S-031.00 3rd to 6th Floor Framing Part Plan 2 08-29-2014 

S-040.00 4th Floor Overall Framing Plan 2 08-29-2014 

S-050.00 5th Floor Overall Framing Plan 2 08-29-2014 

S-060.00 6th Floor Plan 2 08-29-2014 

S-070.00 7th Floor Overall Framing Plan 2 XX-XX-2014 

S-071.00 7th Floor Framing Plan Part 1 2 08-29-2014 

S-072.00 7th Floor Framing Plan Part 2 2 08-29-2014 
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DRAWING 

NUMBER 

 

DRAWING TITLE 

 

REV 

 

DATE 

S-073.00 7th Floor Framing Plan Part 3 2 08-29-2014 

S-080.00 8th Floor Framing Plan 2 08-29-2014 

S-090.00 9th Floor Framing Plan 2 08-29-2014 

S-110.00 10th-19th Floor Framing Plan 2 08-29-2014 

S-200.00 20th Floor Framing Plan 2 08-29-2014 

S-210.00 21st Floor Framing Plan 2 08-29-2014 

S-220.00 22nd-34th Floor Framing Plan 2 08-29-2014 

S-350.00 35th Floor Framing Plan 2 08-29-2014 

S-360.00 36th Floor Framing Plan 2 08-29-2014 

S-370.00 37th-54th Floor Framing Plan 2 08-29-2014 

S-470.00 47th-54th Floor Framing Plan 1 XX-XX-2014 

S-550.00 Main Roof and Bulkhead Framing Plans 1 08-29-2014 

S-940.00 Shearwall Reinforcement Plan (Fnd-29th FL) 3 08-29-2014 

S-941.00 Shearwall Reinforcement Plan (30th-Roof) 1 08-29-2014 

S-945.00 Typical Shearwall Details 3 08-29-2014 

S-950.00 Column Schedule 3 08-29-2014 

S-951.00 Typical Column Details 3 08-29-2014 

S-960.00 Typical Superstructure Details 1 3 08-29-2014 

S-961.00 Typical Superstructure Details 2 3 08-29-2014 

S-962.00 Typical Superstructure Details 3 3 08-29-2014 

S-963.00 Typical Superstructure Details 4 2 08-29-2014 

S-965.00 Typical Masonry Details 3 08-29-2014 

S-970.00 Superstructure Sections 2 08-29-2014 

S-975.00 Superstructure Sections 2 1 08-29-2014 

S-980.00 Typical Stair Details 3 08-29-2014 
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May 8, 2014  
Revised May 30, 2014 
             

         13C1164 

Rockrose Development Corporation 

666 Fifth Ave, 5th Floor 

New York, NY 10103 

 

Attn:  Allen Dzbanek 

 

re: Report 

 Geotechnical Investigation 

 Eagle Warehouse Site 

 43-22 Queens Street 

 Long Island City, NY 

 

Dear Mr. Dzbanek: 

 

This report is submitted in general accordance with our agreement dated November 15, 2013.  It 

covers a geotechnical investigation related to the proposed high-rise tower (approximately 50-

stories), and renovations/additions to the existing buildings and/or areas of new low- to mid-rise 

construction at the referenced address. 

 

The site consists of Lots 3, 16, 20 and 21, Block 266 in the Court Square area of Long Island City, 

Queens, NY. The irregular shaped site is bound between Queens Street to the east, Dutch Kills 

Street to the west, MTA/AMTRAK (Sunny Side Yards) to the south and Jackson Avenue (fronting 

lot 20 and 21) to the north. The total area of the site is approximately 76,000-sqft.  Existing low 

rise buildings occupy the north property line along Jackson Avenue.  The NYCT subway tunnel 

for the E, M and R lines lies below Jackson Street. We estimate part of the proposed development 

will be within 200-ft of MTA/AMTRAK (Sunny Side Yards) and the NYCT structure and will 

require their approval or letter of no impact for construction. 
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The warehouse slab level is el 14.3 North American Vertical Datum of 1988 (NAVD88).  Sidewalk 

grades along Queens Street and Dutch Kills Street increase from south to north, ranging from el. 

11.6- to 13.6 and el. 9.6- to 11.6, respectively. 

 

Subsurface data in the area from nearby projects suggested that the site may be underlain by 10-ft 

of uncontrolled fill followed by glacial deposits with bedrock approximately 25-ft below sidewalk 

level.  Data from several of our projects in the area suggested that the bedrock surface elevation 

could be highly variable. Groundwater was expected to be within 10-ft of the sidewalk level. Our 

investigation generally confirmed available data with slight variations as discussed below. 

 

Eighteen borings were drilled within the building footprint and in the sidewalk adjacent to the site 

using DK50 Drilling Rigs and a Portable Electric Drilling Rig. Monitoring wells were installed in 

two completed borings. 

 

 

PURPOSE AND SCOPE OF SERVICES 
 

The purpose of the geotechnical investigation was to obtain subsurface data at the site and to 

provide recommendations for design and construction of foundations and related geotechnical 

aspects of the project based on the data obtained. 

 

You engaged Warren George Inc. (WGI) to drill eighteen borings and Coffey Contracting to 

excavate 7 test pits.   

 

We provided the following services: 

 

1. Prepared a proposed boring location plan for submittal and approval by the NYCT 

Outside Projects Division (presented in Appendix B). 

2. Observe the drilling operations to log samples in the field.   

3. Observed and logged the test pits.  

4. Evaluate the data and submitted this report. 

 

 

INVESTIGATION 

 

Borings 

 

Eighteen borings were drilled for this investigation by WGI at the approximate locations shown in 

Figure 1. The borings were drilled between March 7th and April 7th, 2014. The borings were 

advanced using rotary drilling. Variable lengths of steel casing were used to stabilize the upper 

portions of the borings, as necessary. Samples were obtained generally at 5-ft depth intervals by 

the Standard Penetration Test (SPT) method (ASTM D 1586). A donut hammer was used for the 

SPT. Upon encountering N-values generally exceeding 100-blows/ft (or as indicated by the 

driller’s “feel” of the drill tools) an NX-size diamond bit, double tube core barrel was used to 

retrieve rock core. Core recovery and Rock Quality Designation (RQD) as a percentage of the run 

were determined and recorded. 
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Monitoring wells were installed in completed borings B-1W and B-7W; and groundwater level 

measurements were taken immediately and one day after wells were installed. Each well consisted 

of 1-1/4-in diameter PVC riser pipe with the lower 10-ft section slotted. The annulus between the 

borehole and monitoring well was backfilled with silica sand. 

 

The drilling operation was observed and boring samples were logged in the field by our Mr. John 

Lorenz. The boring logs are presented in Appendix A. 

 

Percolation tests were performed in Borings Nos. B-17 and B-18 as requested during the 

investigation.  Data from the test and estimate permeability of the soil is presented in Appendix D.  

 

Several concrete cores were made through the first floor slab at locations selected by the structural 

engineer.  The core locations and thickness of the concrete slab at those locations are presented in 

Appendix E.  

 

Test Pits 

 

Seven test pits were excavated for this investigation by Coffey Contracting at the approximate 

locations shown in Figure 1, between March 6th and March 19th, 2014. The test pits were excavated 

using a small excavator and hand tools. They were braced by timber lagging where necessary. The 

excavation was observed and documented by our Mr. John Lorenz. The test pit logs are presented 

in Appendix B. 

 

TP-1a and TP-1b were excavated in the center of the building footprint approximately 60-ft west 

of Queens Street. The two test pits indicated that the adjacent column has a concrete footing 

extending approximately 9-ft below ground surface bearing on class 1b bedrock.  

 

TP-2a and TP-2b were excavated in the building footprint approximately 40-ft east of TP-1a and 

TP-1b. The test pits indicated that the adjacent column has a concrete footing extending 

approximately 11-ft below ground surface and is bearing on 2- to 3-ft thick Fill layer (possibly 

Till), underlain by bedrock (class 1b per NYCBC). 

 

TP-3 was excavated adjacent to a column along the east side wall of the building, approximately 

20-ft east of TP-2a and TP-2b. The test pit indicates that the adjacent column has a footing 

extending approximately 11-ft below ground surface bearing on class 1b bedrock.  

 

TP-4 was excavated adjacent to a column within the building footprint approximately 20-ft west 

of TP-1a and TP-1b. The test pits indicated that the adjacent column has a concrete footing 

extending approximately 10.5-ft below ground surface and is bearing on class 1b bedrock. 

 

TP-5 was excavated adjacent to a column along the same line as the other six test pits, 

approximately 20-ft west of TP-4. The test pit indicates that the adjacent column has a concrete 

footing extending approximately 8-ft below ground surface and is bearing on Silt. 
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SUBSURFACE CONDITIONS 

 

Subsurface strata as generalized from the boring data and increasing with depth below ground 

surface may be summarized as follows: 

 

Fill: Fill, generally consisting of a mixture of gravel, sand, and construction debris extended to 

about 3.5- to 13-ft below ground surface (about el 10 to 1 NAVD88). The fill is uncontrolled and 

is classified as class 7 in accordance with the NYCBC. The N-values varied from 5- to 36-blows/ft 

with two samples requiring more than 100-blows/ft (refusal). 

 

Silt: Silt, where encountered, was found below the Fill layer with thickness varying from 4.5- 

to 7.5-ft and N-values ranging from 8- to 54-blows/ft. It consisted of brown silt with sand (ML per 

USCS and class 5a, 5b, and 6 per NYCBC). 

 

Clay: Clay appeared to be present in a local area along the west side of the site. However, it could 

be present elsewhere. Where present, it was found below Fill or Silt layers with its thickness 

varying from 10- to 40-ft and N-values ranging from 9- to 55-blows/ft with one sample recorded 

at 100-blows/ft. It consisted of brown to gray clay with varying percentages of silt and sand (CL 

and CL-ML per USCS and class 4a and 4b per NYCBC). 

 

Varved Silt: Varved Silt appeared to be present in a local area in the southwest corner of the site. 

However, it could be present elsewhere. Where present, it was found below Fill or Clay layers 

with its thickness varying 5- to 16-ft and its N-values ranging from 9- to 21-blows/ft with one 

sample recorded at 61-blows/ft. It consisted of gray varved silt with clay (ML per USCS and class 

6 per NYCBC). 

 

Till: Glacial deposit was encountered below Fill, Silt, Clay, or Varved Silt layers with thickness 

varying from 5.5- to 16.5-ft and N-values ranging from 13- to 100-blows/ft. It consisted of brown 

sand with varying percentages of silt and gravel (SM and SW per USCS, class 3a and 3b per 

NYCBC). 

 

Rock: Bedrock (class 1a and 1b per NYCBC) was encountered at variable depths and elevations 

across the site, ranging from el 7 to el -41.5 (NAVD88). It is predominantly schistose gneiss, 

varying mostly from hard sound rock to medium hard rock. The core recoveries and RQD’s 

typically exceeded 80% and 70% respectively.  

 

Groundwater: Groundwater measurements were made in monitoring wells B-1W and B-7W. The 

measurements are shown on the boring logs indicating stabilized groundwater level varying from 

about el 2.8 (NAVD88). Groundwater was encountered in the test pits at el. 3.3.  

 

The groundwater levels should be expected to vary with seasonal precipitation as well as long term 

variations of the nearby East River and other unknown factors. 
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EVALUATION AND RECOMMENDATIONS 

 

We understand that the existing warehouse building will be renovated except for the northeast 

quadrant where it will be demolished to make way for the proposed tower.  We also understand 

that the existing basement space in the south about quarter of the building will remain and no 

new below grade space will be created.   

   

Foundations 

The foundations should bear on or in bedrock because of anticipated high column loads 

associated with a 50-story building.  Top of bedrock within the footprint of the proposed tower 

varies between 10- to 28-ft depth (el. 3.5 and -14.5) below present slab level.  

 

At the test pit locations, the warehouse columns are generally founded on deep piers to bedrock.  

The perimeter walls appear to bear on continuous shallow foundations in natural soils.   

 

Shallow Foundations:   

Shallow foundations would be appropriate where bedrock is within 15-ft of the existing 

basement slab.  They should be designed for an allowable bearing capacity of 40-tsf.  This will 

require excavating in tight timber sheeted pits and dewatering (discussed later).   With bedrock 

encountered at a maximum of 28-ft depth (el. -14.5) and groundwater at about el 2.5, shallow 

foundations to rock may be impractical.  

 

Settlements for foundations bearing on bedrock should be negligible.    

 

Deep Foundations:   

Driven Piles 

Driven piles will cause vibrations that could densify the soils below the existing warehouse and 

nearby footings, leading to potential settlement.  Further, considering the small tower footprint 

and limited access, in our opinion, driven piles driving would be inappropriate.   

 

 

Drilled Caissons  

Drilled caissons socketed into rock would be appropriate deep foundations that would minimize 

vibrations during installation.  Experience indicates that these likely would be acceptable to NYC 

Transit, AMTRAK and MTA.  They should be installed using internal flush duplex drilling with 

water as the drilling fluid and sealed into the rock.  A down-the-hole-hammer may be used only 

to excavate the rock socket. 
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The caissons should be designed in accordance with NYC Building Code requirements and the 

rock socket may be designed using an allowable side shear of 200- lbs/in2.  End bearing should 

be neglected in the design for caissons having a diameter less than 24-in.  Caissons smaller than 

18-in in diameter sometimes are referred to as “mini-caissons” although the NYC Building Code 

makes no distinction regarding caisson diameter. 

 

Typical allowable caisson designs are shown below: 

Typical Caisson Capacities 

 

Design 

Load 

[tons] 

Caisson 

Type 

Caisson 

Dimensions 

Rebar Size & 

Diameter 

Rebar 

Quantity 

Bond Length in 

Rock Socket 

[ft] 

500 Mini 

Caisson 

13-3/8 in x 0.5” #28 – 3-1/2 in 2 12  

1,200+ Caisson 24-in x 0.5” #28 – 3-1/2 6 15  

 

Allowable lateral load capacities are estimated to be 10-tons and should be verified with a load 

test.  Allowable uplift capacities are likely to be about half or possibly more than the allowable 

compressive capacities.  This is dependent on the rock socket length and structural capacity of 

the reinforcing bars.  

 

 

Pile Load Tests   

Pile load tests of the mini-caissons or caissons are unnecessary if all of the rock sockets are video 

inspected by a qualified Geotechnical Engineer. 

 

 

Floor Slabs 

 

Generally, Fill was encountered below the existing slab.  The observed fill was free of 

deleterious material and generally compact.  In our opinion the existing slab, generally 6-in or 

greater could be reused, this should be confirmed by the structural engineer.  New slabs may be 

designed using a coefficient of subgrade reaction of 75-tons/ft3. 

 

Compacted Fill 

Imported materials for use as compacted structural fill should be a mixture of sand and gravel 

having a maximum particle size of 4-in and less than 12 per cent passing the No. 200 sieve.    If 

the fill will support floor slabs it should be compacted in thin lifts with vibratory rollers, jumping 
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jacks or vibratory plate compactors to a dry density of at least 95 per cent of the maximum dry 

density obtained in the laboratory with the modified Proctor compaction test (ASTM D 1557).  

The maximum lift thickness should be 12-in with the vibratory roller.  If hand operated 

compaction equipment is used lift thicknesses should be no greater than 6-in. 

 

Non-structural fill (e.g. for courtyard areas or if structural slabs are used in design) should 

consist of similar materials, but the amount passing the No. 200 sieve could be up to 18 per cent 

and the required compacted density should be at least 90 per cent of the modified Proctor 

maximum dry density. 

 

Porous fill below floor slabs on grade should consist of gravel or crushed stone with a maximum 

particle size of 1-in and zero passing the No. 200 sieve. If the material will be used for long term 

drainage purposes only natural crushed stone may be used.  It may be compacted with at least 

four passes of a vibratory roller as described earlier, with no field density testing required.  

 

Groundwater Control 

During Construction  

Groundwater levels were measured at approximately el 1 but depending upon precipitation and 

severe storm events, water levels are expected to be higher.  Excavations for shallow foundations 

extending to bedrock will require dewatering.  We expect that sumps and pumps can handle the 

expected groundwater flow through the dense glacial soils.  In all situations involving sumps, 

filters (e.g. non-woven geotextile liners) should be used to minimize movements of fine soil 

particles. 

 

After Construction 

 

The finished grade (approximately el 14.3) is above the general 100-yr flood plain level. We 

understand the existing basement on the south side of the building will be used.  The existing 

grade levels outside the building on the south side are several ft lower than the 100-year flood 

level.  Flood gates should be considered if building openings exist or are considered where the 

site grade is lower than el. 12.  

 

We recommend a design groundwater level of approximately 3-ft above the measured levels, or 

approximately el 5.5.  The top of the existing slab at basement level (el. 1.6) is at or below the 

measured groundwater levels.  Higher levels could be experienced in the future due to major  

flooding or site flooding due to water main breaks.   

 

If floor to ceiling heights permits, we recommend leaving the existing cellar slab and install a 

crushed stone layer above it followed by a wearing slab.  Slight leakage through the existing slab 

would be captured by the crushed stone or gravel layer leading to a sump pit through 4-in 

diameter perforated pipes.  We recommend a vapor barrier between the crushed stone and the 

new wearing slab.   

 

The crushed stone or gravel should have a maximum particle size of 1-in and zero passing the 

No. 200 sieve.   
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The drainage pipes should be perforated 4-in diameter PVC wrapped in a non-woven geotextile 

spaced about 15-ft apart and pitched to drain to sumps equipped with self-activating pumps 

having a capacity of at least 10-gal/min.   The potential for pipe clogging is minimal because the 

flow would be through fine cracks in the concrete and the geotextile wrap should prevent 

entrance of any minor fines into the pipes.  Therefore, systematic cleanouts are unnecessary, in 

our opinion.  However, providing at least two access points to the pipes would be prudent.   

 

Elevator pits should be waterproofed and designed to resist uplift due to possible high 

groundwater levels.  A small sump and pump should be provided inside the completed pit to 

collect and remove seepage. 

 

Excavations and Lateral Support 

Temporary open excavation side slopes should be no steeper than 1: 1½ (v:h).  Below the water 

table the side slopes may have to be flattened to 1:3 (v:h) to maintain stability.  We anticipate the 

contractor to use tight sheeted pits and possibly soldier piles and lagging to sheet and shore the 

local excavations.  Where sheeting is used with a single level of bracing the bracing may be 

designed to resist active earth pressures using a total unit weight of 120-lbs/ft3 and effective 

friction angle of 30o.  Where multiple bracing levels are used, a uniform earth pressure 

distribution should be used with the intensity calculated as 0.65 x the maximum active pressure. 

 

Were bedrock removal is necessary for construction of footings or elevator pits, we recommend 

slot drilling the perimeter of the new structure prior to excavation.  

 

Permanent basement and pit walls may be designed for the following two conditions: 

1. Earth pressures at rest based on a triangular distribution with the earth pressure increasing 

at a rate of 63-lbs/ft2/ft of depth above the groundwater level and 94-lbs/ft2/ft below the 

groundwater level (includes hydrostatic pressures).  

 

2. Active earth pressures plus seismic pressures. This may be based on a triangular pressure 

distribution with a seismic earth pressure coefficient of 0.4 and soil unit weight of 125-

lbs/ft3.  Pit walls below the groundwater table should consider a soil buoyant unit weight 

of 63-lbs/ft3 plus hydrostatic pressures based on the unit weight of water (62.4-lbs/ft3).  

Lateral pressures for basement walls need not consider earthquake and major flood 

occurring simultaneously.  

 

Underpinning 

Underpinning of existing and adjacent structures will be necessary if the proposed excavation 

level is below adjacent foundations and a retaining system cannot be designed to prevent 

intolerable settlements or lateral movements of the adjacent structures.  Typically, underpinning 

may be required if the excavation bottom lies below an influence line of approximately 1:1½  

(v:h) drawn from the bottom of the adjacent foundation to the bottom of the proposed 

excavation. The contractor should verify the existing foundation elevations in the field before 

proceeding with mass excavation.   
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Underpinning should extend to competent materials and to at least about 6-in below the adjacent 

excavation and should be constructed in the dry.   Groundwater control, if necessary, could be 

controlled with sumps and pumps.  As discussed above we anticipate that groundwater should be 

below the proposed basement grade.  Tight sheeting or lagging should be used in excavating the 

underpinning pits to minimize movement of fines from beneath adjacent footings or floor slabs. 

Excavation for each lagging board should extend no deeper than 6-in below the bottom of the 

lagging board.  

 

Steel wedges or jacking should be used to transfer the foundation loads to the underpinning.  

Slight settlements of underpinned structures should be expected during the underpinning process.  

These movements can be minimized by use of jacking if the underpinning is supported by soil.  

 

The underpinning should be designed to resist lateral earth pressures as well as the vertical 

foundation loads.  Therefore lateral bracing or tiebacks will be required. 

 

Potential Effects of Construction on Adjacent Building 

Adjacent Buildings 

  

The existing and adjacent buildings may experience slight vibrations during excavation due to 

normal movement of construction vehicles and due to construction of caissons.  

 

As discussed above underpinning may be required for the existing and adjacent buildings 

abutting the site.  Slight adjustment-type settlements of the structures may occur, possibly with 

resulting cosmetic damages.  This is normal, but care should be taken to minimize potential 

settlements by utilization of appropriate underpinning design and construction techniques such as 

jacking, tight lagging, and minimal lift thicknesses as discussed above.  

 

A precondition survey of adjacent buildings should be undertaken prior to construction.  The 

adjacent buildings should be monitored for settlement and lateral movement during construction.  

The retaining structures supporting the excavation should also be monitored during construction.  

Visual observations should be taken daily for cracks in adjacent buildings, pavements, sidewalks, 

local settlements, etc.  

 

These activities will help to protect against unjustified claims and to provide documented 

information for negotiating legitimate concerns. 

 

Subway Tunnel 

 

We understand that the building fronting Jackson Avenue will be renovated and new excavations 

will be unnecessary.  We anticipate no effects on the subway from the proposed construction. 

The Transit Authority will review the support of excavation and foundation drawings prior to 

DOB approval. Due to the significant distance between the proposed tower and the tunnel we 

expect they will issue a letter of no impact.  We recommend scheduling a meeting with the TA 

Outside Projects Group and MTA/AMTRAK to discuss the proposed building and obtain their 

feedback early during the design.   
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Seismic Considerations 

The proposed tower will be partially supported on piers to bedrock and the remainder founded on 

high capacity drilled caisson and majority of the exiting foundations bearing on bedrock.  The 

site may be classified as Class C “Very dense soil and soft rock profile” in accordance with 

NYCBC Table 1615.1.1 (Site Class Definition).  No potentially liquefiable soils below the 

groundwater level were encountered and liquefaction need not be considered for design.     

 

LIMITATIONS 

The recommendations presented herein are based on our evaluation of the subsurface conditions 

as disclosed by the 18 borings drilled and seven test pits excavated for this investigation and our 

understanding of the project as described above.  If subsurface conditions are found to differ 

from those described above or if project conditions change we should be notified and requested 

to modify our recommendations as 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  
 

 

 

 

 

 

 

 

 

 

Walter J. Papp, Jr., P.E. 
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Preliminary Results - Wind-Induced Structural Responses

Eagle Warehouse - New York City, New York, RWDI Project #1400955

April 25, 2014

The wind loads provided in this report include the effects of directionality in the local wind 

climate.  These loads do not contain safety or load factors and are to be applied to the building's 

structural system in the same manner as would wind loads calculated by code analytical methods.

Table 2a: Summary of Predicted Peak Overall Structural Wind Loads

Configuration Frequency Case My (lb-ft) Mx (lb-ft) Mz (lb-ft) Fx (lb) Fy (lb)

Existing Case 1 (T) 5.26E+08 1.06E+09 5.39E+07 1.37E+06 3.00E+06

Future Case 1 (T) 5.29E+08 1.06E+09 5.31E+07 1.38E+06 2.98E+06

Notes:

(1) The above loads are the cumulative summation of the wind-induced loads at Structural Level 'STORY1'

(i.e.: grade) centered about the reference axis shown in Figure 4, exclusive of combination factors.

(2) A total damping ratio of 2.0% of critical was used for structural load calculations.

(3) The above loads are based on the structural properties as provided on April 7, 2014.

The Case 1 (T) natural building frequencies were as follows:

Mode 1: 0.1887 Hz  (primarily X coupled with torsion)

Mode 2: 0.2326 Hz  (primarily Y)

Mode 3: 0.3030 Hz  (primarily torsion coupled with X).

(4) The above loads correspond to a 50-year return period basic wind speed (3-second gust) of 98 mph.

Table 3a: Effective Static Floor-by-Floor Wind Loads 

Worst Case Test Configuration

Floor Height (ft)

Above Fx (lb) Fy (lb) Mz (lb-ft)

Grade

STORY1 0 5600 21100 52000

STORY2 15.02 11100 42400 116000

STORY3 30.01 10400 40000 131000

STORY4 43 9600 37700 142000

STORY5 55.97 10200 38100 166000

STORY6 68.89 11400 38600 194000

STORY7 81.84 11200 35100 208000

STORY8 91.84 9500 31500 233000

STORY9 101.84 10200 31800 253000

STORY10 111.84 9000 32000 239000

STORY11 121.84 9600 32800 265000

STORY12 131.84 10300 33400 293000

STORY13 141.84 11100 34200 322000

STORY14 151.84 11700 35000 353000

STORY15 161.84 12400 35800 386000

STORY16 171.84 13200 36800 420000

STORY17 181.84 14000 37500 455000

STORY18 191.84 14800 38400 489000

STORY19 201.84 15300 39100 520000

STORY20 211.84 15900 40100 556000

STORY21 221.84 16800 40900 595000

STORY22 231.84 17500 41800 633000

STORY23 241.84 18200 42800 670000



STORY24 251.84 19100 43900 714000

STORY25 261.84 20100 45200 758000

STORY26 271.84 21000 46400 804000

STORY27 281.84 21900 47600 852000

STORY28 291.84 22500 48300 871000

STORY29 301.84 22900 48900 886000

STORY30 311.84 23800 50300 933000

STORY31 321.84 24700 51500 980000

STORY32 331.84 25600 52800 1029000

STORY33 341.84 26600 54000 1078000

STORY34 351.84 31500 65000 1245000

STORY35 366.84 37400 77500 1481000

STORY36 381.84 34600 69700 1428000

STORY37 391.84 30300 59400 1276000

STORY38 401.84 30800 60300 1302000

STORY39 411.84 31500 61500 1351000

STORY40 421.84 32400 62800 1401000

STORY41 431.84 33200 64100 1450000

STORY42 441.84 34100 65400 1500000

STORY43 451.84 34900 66800 1550000

STORY44 461.84 35700 68100 1600000

STORY45 471.84 36500 69400 1649000

STORY46 481.84 37300 70700 1699000

STORY47 491.84 38100 72000 1748000

STORY48 501.84 38800 73300 1797000

STORY49 511.84 39500 74600 1845000

STORY50 521.84 40300 75900 1893000

STORY51 531.84 41000 77000 1940000

STORY52 541.84 41600 78300 1986000

STORY53 551.84 42300 79600 2031000

STORY54 561.84 45200 85500 2168000

ROOF 573.84 64600 122000 2800000

BULKHEAD 603.84 41600 78500 116000

SUMS - 1.38E+06 3.00E+06 5.39E+07

Notes: 

(1) The loads given in this table should be used with

the load combination factors given in Table 4a.

(2) The loads given in this table are centered about the 

reference axis shown in Figure 4.

(3) The above loads correspond to a 50-year return period

basic wind speed (3-second gust) of 98 mph.



The above loads are the cumulative summation of the wind-induced loads at Structural Level 'STORY1'

(i.e.: grade) centered about the reference axis shown in Figure 4, exclusive of combination factors.

The above loads correspond to a 50-year return period basic wind speed (3-second gust) of 98 mph.

Table 4a: Recommended Wind Load

Combination Factors

Load Factor for Simultaneous Application of Loads in Table 3a

Case X Forces Y Forces Torsion

(Fx) (Fy) (Mz)

1 +85% +60% +40%

2 +85% +60% -30%

3 +85% -30% +40%

4 +85% -30% -30%

5 -100% +30% +45%

6 -100% +30% -45%

7 -100% -30% +45%

8 -100% -30% -45%

9 +30% +100% +30%

10 +30% +100% -30%

11 +30% -90% +30%

12 +30% -90% -30%

13 -30% +100% +30%

14 -30% +100% -30%

15 -30% -90% +30%

16 -30% -90% -30%

17 +30% +30% +100%

18 +30% +30% -100%

19 +30% -30% +100%

20 +30% -30% -100%

21 -60% +30% +100%

22 -60% +30% -100%



23 -60% -30% +100%

24 -60% -30% -100%

Note:

 (1)  Load combination factors have been produced through consideration

       of the structure's response to various wind directions, modal coupling,

       correlation of wind gusts and the directionality of strong winds in the 

       local wind climate.
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The wind loads provided in this report include the effects of directionality in the local wind 

climate.  These loads do not contain safety or load factors and are to be applied to the building's 

structural system in the same manner as would wind loads calculated by code analytical methods.

Table 2b: Summary of Predicted Peak Overall Structural Wind Loads

Configuration Frequency Case My (lb-ft) Mx (lb-ft) Mz (lb-ft) Fx (lb) Fy (lb)

Existing Case 1 (T) 5.75E+08 1.13E+09 6.08E+07 1.49E+06 3.14E+06

Future Case 1 (T) 5.78E+08 1.13E+09 6.00E+07 1.50E+06 3.11E+06

Notes:

(1) The above loads are the cumulative summation of the wind-induced loads at Structural Level 'STORY1'

(i.e.: grade) centered about the reference axis shown in Figure 4, exclusive of combination factors.

(2) A total damping ratio of 1.5% of critical was used for structural load calculations.

(3) The above loads are based on the structural properties as provided on April 7, 2014.

The Case 1 (T) natural building frequencies were as follows:

Mode 1: 0.1887 Hz  (primarily X coupled with torsion)

Mode 2: 0.2326 Hz  (primarily Y)

Mode 3: 0.3030 Hz  (primarily torsion coupled with X).

(4) The above loads correspond to a 50-year return period basic wind speed (3-second gust) of 98 mph.

Table 3b: Effective Static Floor-by-Floor Wind Loads 

Worst Case Test Configuration

Floor Height (ft)

Above Fx (lb) Fy (lb) Mz (lb-ft)

Grade

STORY1 0 5600 20200 48000

STORY2 15.02 11100 40600 109000

STORY3 30.01 10400 38500 127000

STORY4 43 9600 36300 140000

STORY5 55.97 10200 36800 167000

STORY6 68.89 11500 37400 200000

STORY7 81.84 11500 34200 218000

STORY8 91.84 9700 30800 245000

STORY9 101.84 10400 31200 268000

STORY10 111.84 9300 31400 256000

STORY11 121.84 9900 32300 285000

STORY12 131.84 10700 33000 317000

STORY13 141.84 11600 33900 351000

STORY14 151.84 12300 34800 386000

STORY15 161.84 13100 35700 424000

STORY16 171.84 14000 36900 463000

STORY17 181.84 14900 37800 504000

STORY18 191.84 15700 38800 543000

STORY19 201.84 16400 39600 579000



STORY20 211.84 17000 40700 620000

STORY21 221.84 18000 41700 665000

STORY22 231.84 18800 42700 708000

STORY23 241.84 19600 43900 751000

STORY24 251.84 20600 45200 801000

STORY25 261.84 21700 46700 852000

STORY26 271.84 22700 47900 905000

STORY27 281.84 23700 49500 961000

STORY28 291.84 24400 50200 982000

STORY29 301.84 24800 50900 999000

STORY30 311.84 25900 52500 1053000

STORY31 321.84 26800 53900 1107000

STORY32 331.84 27900 55400 1163000

STORY33 341.84 29000 56800 1220000

STORY34 351.84 34200 68100 1406000

STORY35 366.84 40600 81200 1673000

STORY36 381.84 37700 73500 1617000

STORY37 391.84 33100 63100 1447000

STORY38 401.84 33600 64000 1477000

STORY39 411.84 34500 65500 1534000

STORY40 421.84 35500 67000 1591000

STORY41 431.84 36400 68500 1647000

STORY42 441.84 37500 70000 1705000

STORY43 451.84 38400 71600 1762000

STORY44 461.84 39200 73100 1820000

STORY45 471.84 40100 74600 1877000

STORY46 481.84 41000 76100 1933000

STORY47 491.84 41900 77600 1990000

STORY48 501.84 42700 79100 2046000

STORY49 511.84 43400 80600 2102000

STORY50 521.84 44400 82100 2156000

STORY51 531.84 45100 83400 2211000

STORY52 541.84 45800 84900 2263000

STORY53 551.84 46600 86300 2316000

STORY54 561.84 49800 92600 2471000

ROOF 573.84 71000 132200 3189000

BULKHEAD 603.84 45600 85000 109000

SUMS - 1.50E+06 3.14E+06 6.08E+07

Notes: 

(1) The loads given in this table should be used with

the load combination factors given in Table 4b.

(2) The loads given in this table are centered about the 

reference axis shown in Figure 4.

(3) The above loads correspond to a 50-year return period

basic wind speed (3-second gust) of 98 mph.



structural system in the same manner as would wind loads calculated by code analytical methods.

The above loads are the cumulative summation of the wind-induced loads at Structural Level 'STORY1'

(i.e.: grade) centered about the reference axis shown in Figure 4, exclusive of combination factors.

The above loads are based on the structural properties as provided on April 7, 2014.

The above loads correspond to a 50-year return period basic wind speed (3-second gust) of 98 mph.

Table 4b: Recommended Wind Load

Combination Factors

Load Factor for Simultaneous Application of Loads in Table 3b

Case X Forces Y Forces Torsion

(Fx) (Fy) (Mz)

1 +85% +60% +35%

2 +85% +60% -30%

3 +85% -30% +35%

4 +85% -30% -30%

5 -100% +30% +45%

6 -100% +30% -45%

7 -100% -35% +45%

8 -100% -35% -45%

9 +35% +100% +30%

10 +35% +100% -30%

11 +30% -90% +30%

12 +30% -90% -30%

13 -35% +100% +30%

14 -35% +100% -30%

15 -30% -90% +30%

16 -30% -90% -30%

17 +30% +35% +100%

18 +30% +35% -100%



19 +30% -35% +100%

20 +30% -30% -100%

21 -60% +35% +100%

22 -55% +35% -100%

23 -60% -35% +100%

24 -55% -30% -100%

Note:

 (1)  Load combination factors have been produced through consideration

       of the structure's response to various wind directions, modal coupling,

       correlation of wind gusts and the directionality of strong winds in the 

       local wind climate.
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Return Peak Accelerations(2) (milli-g) Peak Torsional Velocities

Period Total - [X, Y and torsional components] (milli-rads/sec)

(Years) 1.5% Damping 2.0% Damping 1.5% 2.0% CTBUH(5)

Damping Damping Criteria

1 9.9 - [6.0, 9.3, 6.4] 8.6 - [5.2, 8.0, 5.5] 2.5 2.2 1.5

5 14 - [8.7, 13, 9.3] 12 - [7.5, 12, 8.0] 3.7 3.2 -

10 17 - [10, 16, 11] 15 - [8.7, 14, 9.4] 4.2 3.7 3

Notes:
(1) Frequencies of 0.1887, 0.2326, and 0.3030 Hz were used along with the indicated damping ratios.

(2) Accelerations are predicted at Structural Level 'STORY54' (561.84 ft above Structural Level 'STORY1')

at a radial distance of 48 ft from the central axis of the tower (given in Figure 4).

(3) ISO is the International Organization for Standardization, and the current standard (ISO 10137:2007) provides

acceleration criteria for buildings at the 1-year return period. The criteria plotted on the graph have been generated

based on a response-weighted interpretation of the individual modal component of the ISO criteria.

(4) RWDI's criteria for residential and office buildings are based on research, experience and surveys of existing buildings,

and is in agreement with general practice in North America.

(5) The Council on Tall Buildings and Urban Habitat (CTBUH) provides tentative torsional velocity criteria for

the 1- and 10-year return periods.

(6) The above predictions do not include the influence of hurricanes, which is negligible in New York at the return periods

of interest for occupant comfort.

Worst-Case Configuration

Eagle Warehouse - New York City, NY Project #1400955 Date: Apr. 25, 2014
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