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Executive Summary: 
 
110 Third Avenue serves as a great addition to the New York skyline with twenty-one 
stories of residential condominiums.  Totaling around 110,000 square feet of living and 
retail space, the building reaches 227’-6” above grade, with the highest occupied floor at 
210’-6”.  The exterior façade is reminiscent of the repeating patterns found quite often in 
1960’s post-modern architecture.  The spiraling balconies and tapered neck of the 
building alter the Roheian approach to box skyscrapers slightly to adjust for more modern 
tastes.  The prime downtown location in the heart of Manhattan allows tenants to 
experience the very best of the city that never sleeps in their own private haven. 
 
This report serves as an introduction to the basic systems present within 110 Third 
Avenue, the structural concepts behind its design, and the existing conditions of the area.  
The scope of this structural technical report includes a description of the physical 
conditions within 110 Third Avenue including information regarding design concepts and 
loading.  It will give an overview of the general floor framing, structural slabs, lateral 
resisting system, foundation system, bracing elements, expansion joints, and support for 
the façade of the building.  A preliminary analysis of the structural elements of 110 Third 
Avenue is also included within the report.  These analyses include wind and seismic 
calculations accompanied by schematics, and a spot-check of typical floor framing 
elements in gravity load areas. 
 
The analyses performed within this report demonstrate proper sizing of the structural 
system for both gravity loads and lateral loads.  One concern, however, did arise 
regarding the reinforcement in the slab system.  The actual design has slightly less 
reinforcement, but this may be due to different analysis methods.  In all lateral load cases, 
wind force controlled over seismic.  Please see the full report and appendix for the full 
overview analysis of 110 Third Avenue. 
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1.1 Scope 
 
The scope of this structural technical report includes a description of the physical 
conditions within 110 Third Avenue including information regarding design concepts and 
loading.  It will give an overview of the general floor framing, structural slabs, lateral 
resisting system, foundation system, bracing elements, expansion joints, and support for 
the façade of the building.  A preliminary analysis of the structural elements of 110 Third 
Avenue is also included within the report.  These analyses include wind and seismic 
calculations accompanied by schematics, and a spot-check of typical floor framing 
elements in gravity load areas. 
 
1.2 Introduction 
 
110 Third Avenue serves as a great addition to the New York skyline with twenty-one 
stories of residential condominiums.  Totaling around 110,000 square feet of living and 
retail space, the building reaches 227’-6” above grade, with the highest occupied floor at 
210’-6”.  The exterior façade is reminiscent of the repeating patterns found quite often in 
1960’s post-modern architecture.  The spiraling balconies and tapered neck of the 
building alter the Roheian approach to box skyscrapers slightly to adjust for more modern 
tastes.  The prime downtown location in the heart of Manhattan allows tenants to 
experience the very best of the city that never sleeps in their own private haven.  First 
floor apartments offer 2 bedrooms, 2.5 baths with living room, kitchen and access to a 
private recreation room downstairs complete with a private terrace.  All tenants have 
access to an in-house gym located on the cellar level.  Floors 2 through 15 have four or 
five units per floor, and units feature either one or two bedrooms plus bathroom(s), living 
room, and kitchen.  Floors 16 through 21 have only three units with three bedrooms, 2.5 
baths, living room, and kitchen. 
 
The structural system of 110 Third Avenue is predominantly cast-in-place concrete.  
Most floors have 8” CIP slab, but beginning with floor 15 the slab increases to as much 
as 24” to support cantilevered portions of the building and mechanical equipment on the 
roof.  All slabs and columns have f’c= 5000 psi.  Loads are carried from the two-way slab 
system to concrete columns ranging from 12x12 to 40x12.  The columns are continuous 
throughout the height of the building except for a few columns that terminate at floor 16 
due to a setback in the building perimeter, and a few columns that originate on the 
drawings at floor 11 due to the reduction of the elevator core to column-sized portions.  
Footings range from 4’6” square up to 15’ x 9’6”.  The only beams present in the 
structure are in the basement level and are grade beams extending from perimeter East-
face and West-Face footings to the outside wall.  Shear walls extend throughout the 
height of the building and are located mostly on the North and South sides of the 
building.  The roof is a flat slab system that is drained by roof drains nested under pavers 
to facilitate its use as a rooftop terrace for tenants.  Supporting columns are recessed from 
the façade on average 10”, and therefore allow the designer to use non-bearing 
prefabricated panels. 
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The exterior walls of 110 Third Ave. consist of a “window wall” system.  This system is 
fixed window units fabricated with flush aluminum panels finished to match the window 
wall that rests on the slab.  Surrounding the windows are glazed aluminum window wall 
framing.  The window units themselves consist of a 1/4” thick nominal aluminum 
composite panel affixed to the exterior face window-wall unit with conceded fasteners 
and/or adhesives finished to match the window-wall.  Also present is an insulating 
spandrel panel.  On the North and East sides of the building are balconies from floors 8 
through 16 and 16 through 21, respectively.  Each balcony is cantilevered 5’ from the 
building face.  The roof is concrete slab supporting mechanical equipment, but it also 
hosts several private terraces and a common terrace for occupants.  The roof itself is 
composed of a layer of fluid applied roofing membrane, drainage panels, 4” polystyrene, 
adjustable paver pedestals, topped with a layer of precast concrete pavers.  Surrounding 
the living spaces is a 4’-0” high perimeter parapet planter all around the roof. 
 
2.1 Model Codes 
 
The design of 110 Third Avenue is based on the governing building code, which is the 
Building Code of the City of New York, including latest amendments (“N.Y.C. Code”).  
The New York building code expands upon the wind and seismic loading requirements 
that ASCE 07-98 previously laid out.  Some requirements are more stringent, but the 
N.Y.C. code often provides a simplified set loading criteria in the case of wind loading.  
This simplification can be seen in the comparison charts provided in the appendix. 
 
 
2.2 Standards 
2.2.1 AMERICAN INSTITUTE OF STEEL CONSTRUCTION " SPECIFICATION 

FOR STRUCTURAL STEEL BUILDINGS - ALLOWABLE STRESS DESIGN 
AND PLASTIC DESIGN ", JUNE 1, 1989 ( "AISC SPECIFICATION" ). AS 
MODIFIED BY SUBCHAPTER 10 ARTICLE 6 OF THE NYC BUILDING 
CODE. 

 
2.2.2 AMERICAN CONCRETE INSTITUTE " BUILDING CODE REQUIRMENTS 

FOR STRUCTURAL CONCRETE" ACI 318-99 ( "ACI" ) AS MODIFIED BY 
SURCHAPTER 10 ARTICLE 5 OF THE N.Y.C. BUILDING CODE. 

 
2.2.3 AMERICAN CONCRETE INSTITUTE " BUILDING CODE REQUIRMENTS 

FOR MASONRY STRUCTURES" ACI 530-99 ( "ACI 530" ) AS MODIFIED 
BY REFERENCE STANDARD SUBCHAPTER 10 ARTICLE 4  OF THE 
N.Y.C. BUILDING CODE. 

 
2.2.4 AMERICAN IRON AND STEEL INSTITUTE " SPECIFICATION FOR THE 

DESIGN OF COLD-FORMED STEEL STRUCTURAL MEMBERS", 1992 ( 
"AISI") AS MODIFIED BY SUBCHAPTER 10 ARTICLE 6 OF THE N.Y.C. 
BUILDING CODE. 
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2.2.5 STEEL JOIST INSTITUTE " STANDARD SPECIFICATIONS, LOAD 
TABLES AND WEIGHT TABLES FOR STEEL JOISTS AND JOIST 
GIRDERS", 1994 ( "SJI" ) AS MODIFIED BY SUBCHAPTER 10 ARTICLE 6 
OF THE N.Y.C. BUILDING CODE. 

 
 
3.1   Framing Description 
 
110 Third Avenue is completely a flat plate system with columns roughly sorted into a 
7x5 element bay.  The building extends 68’ in the North-South direction (5 columns) and 
75’ in the East-West direction (7 columns).  A flat plate system supports the loads placed 
on the building and directly transfers the loading to the columns.  No drop panels assist in 
the distribution of weight or add to the building’s resistance to punching shear.  A central 
shear wall system centered around the elevator core provides lateral stability and 
resistance to wind and seismic loading. 
 
 

 
Ground Floor Framing Plan and Plan for levels 5 through 10 
 
 



 5

 
3.1.1 Loads 

3.1.1.1 Gravity Loads 
 
Floor Partition Ceiling 

& Mech.
Floor 
Finish 

Live Total 
Imposed 

Lobby - 5 40 100 145 
Apartment 12 - 5 40 65 
Roof - 5 25 30 60 
Retail - 5 15 100 120 
Storage - 5 - 100 105 
Stairs - - - 100 100 
Private Roof Terrace - - 65 60 200 
Public Roof Terrace - - 65 100 200 
Mechanical - 25 40 150 215 
Gym - 5 15 100 215 
Courtyard - - 65 60 215 
 
 
Design weight of floor framing is 8” thick concrete flat plate slab at 100 PSF (S-001) 
 
 
 

3.1.1.2 Lateral Loads 
 

A static lateral force procedure as per NYC building code reference standard RS 9-6 was 
performed using a 3-dimensional model in the Etabs software program.  However, the 
model will reach substantial completion and be presented in a later report.  Please see the 
Excel analysis and lateral check done by hand for lateral loading until a later date. 
 

3.1.1.2.1 Wind Load Criteria- NYC Building Code 
3.1.1.2.1.1 Building height less than 100’-0” – 20 psf 
3.1.1.2.1.2 Building height greater than 100’-0” but less than 300’-0” – 25 

psf 
3.1.1.2.1.3 Building height greater than 300’-0” and less than 500’-0” – 30 

psf 
3.1.1.2.2 Wind Load Criteria- ASCE7-02:  See calculations in appendix and 

under wind load analysis, N-S and E-W for values. 
3.1.1.2.3 Seismic Design Criteria 

3.1.1.2.3.1 I= 1.0 
3.1.1.2.3.2 Z= .15 (New York City) 
3.1.1.2.3.3 S1= 1.0 
3.1.1.2.3.4 Rw= 8 (Building Frame System Concrete Shear Wall) 
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4.1 Description of Structural System 
 
110 Third Avenue is a great example of economic residential design in an urban setting.  
The design of the structural system is nearly uniform throughout the height of the 
building, changing mildly at the 16th floor to accommodate a small setback in overall 
width of the building.  The placement of the main lateral resisting elements around the 
elevator core saves precious exterior wall space for windows and a curtain wall that are 
aesthetically beneficial.  The foundation is quite typical, but the placement of the 
columns in irregular-shaped bays shows the designers consideration for well placed 
structural elements throughout the building.  Each apartment space revolves around the 
architects intent for the flow of the building and individual units, and the placement of 
columns caters to these needs.  Odd placement of columns creates and interesting 
challenge for analysis and analytical methods, such as the use of RAM, often applied to 
flat plate concrete buildings. 
 
 

4.1.1 Foundation 
The foundation structure of 110 Third Avenue consists mainly of footings occurring at 
regular intervals underneath the columns.  There is also a perimeter wall footing that 
ranges from 2’-0” to 9’-8” in width.  The footings range from 4’-6” square to 9’-6” x 15’-
0” to 11’-0” x 12’-6”, and there also are also grade beams connecting East and West face 
foundations with the exterior.  These grade beams are 18x24 with 3 #11 top and bottom 
continuous reinforcement.  The bottom of footings bear on gravely sand (NYC 
classification 7-65 and 6-65) with a minimum allowable bearing capacity of 4 tons per 
square foot.  Also note that overturning moment in the foundation will be examined in a 
later report to insure lateral system does work. 

 
4.1.2 Framing 
 

The framing of 110 Third Avenue is an economical approach to mid-rise residential 
facilities.  It consists of an inner core of shear walls around the elevator and stairwell that 
resists lateral loads, and a column layout setback from the perimeter to allow for a 
lightweight, prefabricated aluminum and glass panel to serve as the exterior façade.  In 
addition, a flat plate slab provides support against gravity loads and transfers weight 
directly to the columns.  This may leave the building vulnerable to punching shear, and 
this aspect of the building will be evaluated in the future.  The columns are irregularly 
sized, and a pattern really doesn’t develop in their sizing except around the perimeter 
where a regular grid is present.  Column sizes range from 12” x 12” to 40” x 12” and are 
spaced at intervals that suit the needs of the architecture of the apartment.  All columns 
are 5000 psi concrete 

 
4.1.3 Slabs 
 

A typical flat plate slab system serves the entirety of 110 Third Avenue, with a typical 
slab thickness of 8”.  Slab size increases around the elevator core to 15”, and increases to 
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24” near the elevator core on the roof level to support mechanical equipment.  Slabs are 
continued, in portions of each floor, past the perimeter to form balconies.  The balconies 
have a ¾” step down from the 8” slab that makes up the entire interior space, and are 
therefore 7 ¼ in. thick.  The flat plate slab is a great approach to a mid-rise residential 
tower because it saves on formwork and labor costs.  All slabs are 5000 psi concrete 
 

4.1.4 Shear Walls 
 
Shear walls serve as the sole lateral load resisting system, and are located around the 
elevator core (see lateral load check for schematic).  They are continuous from floor 2 to 
the roof, and on the ground floor and first floor they are supported by additional length 
and reinforcement.  The shear walls present a uniform lateral resisting behavior and make 
110 Third Avenue a consistent, simple building to analyze. 
 
5.1 Load Computations 
 
The load computations that follow were derived from ASCE7-02 Chapters 6 and 9 for 
wind analysis and seismic analysis, respectively.  After completing both analyses, floor 
shear was controlled by wind loading in every case.  The results from these computations 
was applied in the simplified lateral element check to determine if the shear wall system, 
the sole lateral force resisting system, provided enough resistive support. 
 

5.1.1 Wind 
 
Wind analysis for each direction was performed using an Excel spreadsheet after 
determining preliminary constant values.  Please see the appendix for basis of values as 
well as comparison charts showing the differences between the NYC code and ASCE7-
02.  Also note that diagrams showing lateral wind forces, including windward and 
leeward pressures, are included in the appendix. 

 
5.1.1.1  N-S Analysis: 
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Note:  This figure is a continuation of the first one; the 21st floor is listed first down to the 1st floor 
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5.1.1.2 E-W Analysis 
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Note:  This figure is a continuation of the first one; the 21st floor is listed first down to the 1st floor 
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5.1.2 Seismic 

 
Basis for seismic values stems from ASCE7-02 Chapter 9, but also from the geotechnical 
report provided by Langan geotechnical engineers.  Please see below for their evaluation 
of the site. 
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5.1.3 Simplified Check of Lateral Element 
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6.1 Gravity Load Check 
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A spot check of slab sizing and reinforcement was performed on a typical column strip 
located anywhere from the 11th through 15th floor between columns 27 and 28 to 
determine whether the concrete slab had enough flexural capacity to support live and 
dead loads.  Analyzed in the long span direction, it was found that the slab met minimum 
thickness requirements but did not meet minimum reinforcement requirements.  From 
ACI, the required minimum thickness of the slab was 6”, but designers of 110 Third 
Avenue used an 8” slab.  This prevents the necessity of analyzing of deflections due to 
the large margin of increase in slab depth.  However, the reinforcing of the two way slab, 
#4 @ 16” on center top and bottom, proved to be insufficient reinforcing based on the 
direct design method.  After calculating the overall static moment and distributing to the 
column strip at the interior support and midspan, the midspan passed but reinforcing at 
the interior support did not.  Not only did the reinforcing not meet minimum steel 
requirements ( .0018Ag ), but a moment of 6.3 ‘k overshadowed the 4.3 ‘k provided by 
the specified reinforcement.  The direct design method demonstrated the use of #4 @ 8” 
at the interior supports and #4 @ 12” at the midspan was appropriate.  Equivalent frame 
analysis may produce a different moment distribution where #4 @ 16” may be 
satisfactory reinforcement.  The direct design method showed that the specified 
reinforcement came close to satisfying requirements, but fell slightly short.  Direct 
design, however, requires a high degree of uniformity between span lengths and a 
minimal column offset, both of which are nearly violated by 110 Third Avenue’s column 
layout.  In future reports, the use of equivalent frame analysis will be used to address the 
concerns found in this spot check of the reinforcing in the slab system.  See Appendix for 
calculations. 
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Appendix 
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WIND FORCES:  ASCE-98 vs. NYC BLDG CODE
110 THIRD AVE.
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WIND PRESSURES:  ASCE-98 vs. NYC BLDG CODE

110 THIRD AVE.
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WIND FORCES:  ASCE-98 vs. NYC BLDG CODE
110 THIRD AVE.
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WIND PRESSURES:  ASCE-98 vs. NYC BLDG CODE
610 LEXINGTON AVE.
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25 psf 

20 psf 

25 psf 

20 psf 

West Elev. North Elev. 
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