
1 Location Information Required for all requests on tiled applications.

2 Applicant Information Required for all requests on tiled applications.

3 Attendee Information Required if different from Applicant in Section 2 or no Applicant.

4 Nature of Request Required for all requests. Only one request may be submitted per form.
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Do M use this form for Zoning Resolution delerminafion requests - use ZRD1 form

House No(s) 2461

Borough Manhattan

Street Name Broadway

Block 01239 Lot 0010 BIN 1033583 CB No. 107

First Name EranLast Name Chen

Business Name ODA- Architecture LPC

Business Address 250 Park Avenue South Third Floor

City New York State NY

E-Mail eran@oda-architecture.com

License Type la P.E. x R.A. [ ] R L A []Eievaror (co) Director

Zip 10003

Middle Initial

Business Telephone (646) 478-7455

Business Fax

Mobile Telephone

License Number 036207

DOB PENS ID # (if available)

Relationship to the property: [I Attorney X Filing Representative (Class 2) E]Other

Last Name GO/AK/NAT/PA()/TOW/l3 First Name JOIHO/PET/BR/AR Middle Initial

Business Name JM ZONING Business Telephone (212) 964-4464

Business Address 299 BROADWAY, 5UITE 1100 Business Fax (775) 628-3726

City NEW  YORK State NY Zip 10007 Mobile Telephone On

E-Mail DETERmlnATI()ns@.jl\,ELicense/Registration # (if P.E./R.A.lR.L.A.lAttomeylLic.(Co)Director) 001185I

EI Elevators

Yes (provide job # I doc # / obj # / examiner name below)

[3 No

Determination request is for: X Determination El Predetermination

Determination request issued to: X Borough Commissioner's Office (Initial) U Technical Affairs (Appeal)

Job associated with this request? X U No

Job #. 121275707 Document# 0 1 Objection #: Examiner: Xiao Fu Lin

Has this request or a similar one been previously denied" X Yes (attach all denied request form(s) and attachment(s))

Enter short description of Technical Topic (5 words or less): Cantilever Fire Analysis

Construction Code (if applicable): El [I 1968 CodeX 2014 Code 2008 Code El Prior to 1968 Code

Enter All Control #(s) for related CCD1/ZRD1 requests:

Request for 1-3 family dwelling? la Yes X No For HPD Affordable Housing?l:l Yes X No

Zoning District(s): C4-6A
Zoning Overlay(s).

Special Drstrict(s):

ZR Section:

Fee Exempt per 28-112. 1 ?

MDL:

BBs:

Other:

Yes X No

Code Section: BC 705.12

Indicate all Buildings Department [3 Borough Commissioner
officials that you have previously
reviewed this issue with (if any): [1

Rule #: TPPN, Memo:

D Code & Zoning Specialist El General Counsel's Office

lief Plan Examiner EI Elevators EI Other
r-1
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6 Statements and Signature Required for all requests (lf Attorney, include 'Esquire'or 'Esq.'in signature)

Name (please print)

Eran Chen

Signature Date

04/18/18

P.E. / R.A. Seal (apply seal, then sign and date over seal -
not required for Attomeys on unfiled applications)

Q-/ ~ 4'..;1$

"'s39?I9x3»"xzmi ns, RA
Code & Zoning Specialist

II.

CCD1: Construction Code Determination Form PAGE 2

Please itemize all attachments, including planslsketches, submitted with this form. (attachment may not be larger than 11"x 17")
If request is based on a plan examiner objection, type in the applicable objection text exactly as it appears on the Objection sheet and
include a copy of the Objection sheet in the submitted Pdf.
The above referenced application is being filed to construct a new nineteen (19) storymixeduse building at 2461 Broadway. The building shall
be constructed in accordance with construction classification 1B. From the proposed eighth through nineteenth floor, we are proposing to
cantilever the buildingabovean adjacent building (2465 Broadway). Please note that both buildings shall be part of the same zoning lot.
The adjacent building (2465 Broadway), is an existing three(3) story and mezzanine, B-business occupancy building, with an active sprinkler and
fire alarm. Please see attachedcopy of TCO100795917T049.

The determination is being submitted to confirm the acceptance of the proposed cantilever, as required by BC 705.12.

BC 705.12 states "Portions of a building cantilevered over existing buildings. Wherea portion of a building is cantilevered over an adjacent
building or tax lot by a horizontal distance greater than 1 foot (305 mm), the cantilevered portions shall be protected with construction that
conforms to a fire engineering analysis acceptable to the commissioner that conforms to Section 705.12.1. In no case shall the protection for
structural elements and horizontal assemblies be less than required for the construction class of the building. In no case shall the fire
resistance rating of exterior walls and the limitations for openingsbe less than required for a lot line condition pursuant to Table 705.8,
including Note m.

BC 705.12.1 Analysis. The analysis shall demonstrate that all portions of the building that cantilever will withstand the anticipated effects of
a design fire in accordance with generally accepted tire engineering principles with respect to at least all of the following building elements:
1. The structural supports and frame of the cantilevered portion of the building,
2. The underside projecting assemblies of the cantilevered portion of the building, and
3. The exterior walls and openings on all sides of the cantilevered portion of the building".

For the newly proposed cantilever, the following is being proposed:

-The structural support and frame for the cantilever portion shall be rated with a 2 hour assembly.
-The underside of the cantilevered portion shall be constructed with a 2 hour rated assembly.
-Enclosed is an analysis prepared, as required by BC 705.12.1, showing that the cantilever will withstand the anticipated effects of a design

NOTE: Department of Buildings Determination wifi be issued on the CCD1 Response Form

+

I hereby state that all of the above information is correct and complete to the best of
my knowledge. Falsification of any statement is a misdemeanor and is punishable
by a fine or imprisonment, or both. lt is unlawful to give to a City employee, or for a
City employee to accept, any benefit, monetary or otherwise, either as a gratuity for
properly performing the job or in exchange for special consideration. Violation is
punishable by imprisonment or fine, or both.

EUARE

01/18



7 Description of Request (use this section if additional space is required for description)

8 Statements and Signature Required for all requests (If Affomey, include 'Esquire'or Esq.'in signature)

Name (please print)

Eran Chen

Signature Date

04/18/1 g

P.E. / R.A. Seal (apply seal, then sign and date over seal ..
not required for Attomeys on unfiled applications)

.>.-|v
. | -La." ,¢°
'€1tiv1 '

a-
LP 1

A/ zmi ns, RA
Code 81 Zoning Specialist

CCD1: Construction Code Determination Form PAGE 3

fire in accordance with generally accepted fire engineering principles.

Please accept as stated above.

Attached Items:
1)RP602 - Approved by DOF on 6/9/17.
2)TCO 100795917T049 - 2465 Broadway.
3)Fire Analysis and Fire Analysis Peer review letter
4)ArchitecturaI drawings demonstrating proposed cantilever conditions withproposed fire ratingcompliance.

+
NOTE: Department of Buildings Determination will be issued on the CCD1 Response Form

I hereby state that all of the above information is correct and complete to the best of
my knowledge. Falsification of any statement is a misdemeanor and is punishable
by a fine or imprisonment, or both. It is unlawful to give to a City employee, or for a
City employee to accept, any benefit, monetary or otherwise, either as a gratuity for
properly performing the job or in exchange for special consideration. Violation is
punishable by imprisonment or fine, or both.

01/18
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Location Information (To be completed by a Buildings Department official if applicable)

ZRD1/CCD1 Response Form

House No(s) 2461

Borough Manhattan

Street name Broadway

Block 1239 Lot 10 BIN 1033583 Job No. 121275707

Note: Determination will expire if cons
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MAP OF PROPERTIES LOCATED
246] BROADWAY
2463 BROADWAY
NEW YORK. N.Y
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52

Block Number:

Lot Number(s):
I
l

Borough: Manhattan

Address: 2465 BROADWAY

Building identification Number (BIN): 1033599

Building Type:
Altered

Certificate Type: Temporals

Effective Date: 10/03/2016

Expiration Date: 01/01/2017

For zoning lot metes & bounds, please see Blsweb.

1 (Prior to1968 Code)

(1968 Code)

Construction classification:

Building Occupancy Group classification: C

Multiple Dwelling Law Classification: None

No. of dwelling units: 0No. of stories: 3 Height in feet: 39

Fire Protection Equipment:
None associated with this filing.

Type and number of open spaces:
None associated with this filing.

Thls Certificate is Issued with the following legal limitations:
Easement(s) .. Recording Info: EGRESS EASEMENT BETWEEN 2465 AND 2473 BROADWAY

Outstanding requirements for obtaining Final Certificate of Occupancy:

I
I

Page 1 of 2

Buildings
Certyieate of Oceupaney

CO Number: 100795917T050

This certifies that the premises described herein conforms substantially to the approved plans and specifications and to the
requirements of all applicable laws, rules and regulations for the uses and occupancies specified. No change of use or occupancy
shall bemade unless a new Cenlficate of Occupancy is issued. This document ora copy shall be available for inspection of the
building af all reasonable limes.

A.

B.

c.

D.

E.

l
There are 4 outstanding requirements. Please refer to BISWeb for further detail,

Borough Comments: None

/1 4
Borough Commissioner

DOCUMENT CONTll'({)§gl3ON NEXT PAGE
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Commissioner



Permissible Use and Occupancy

.. . ,-. ...,... -... .--..._. , . , .. _ . . . . . -.,........ ..... .n m... -4 . .u.nu . ..

OG coin §CEL STORAGE, MECHANICAL/UTi'LITV r'iboms,
LAUNDRY ROOM

gCOM12070001 PHYSICAL CULTURE ESTABLISHMENT

END OF SECTION

Page 2 of 2

Bulldlngs
Certificate of Occupancy

CO Number: 100795917T050

II
II

I
iI
I
s

All Building Code occupancy group designations are 1968 designations, except RES, COM, or PUB which
are 1938 Building Code occupancy group designations.

Building
Maximum i Live load Code Dwelling or

Floor persons lbs per i occupancy Rooming Zoning
From To permitted sq. ft. I group Units use group Description of useI

v

I

I

/

4; <2-LC 4
Borough Commissioner

END OF 969988//ENT

Commissioner

1007959171050 10/3/2016 11:36:39 AM
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Cantilever Fire Engineering Analysis

2461 Broadway
New York, New York

FIRE PROTECTION
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2461 Broadway Cantilever
181720.54.000
April 25, 2019 cone consuL1Ams

PROFESSIONAL ENGINEERS, PC

I. Introduction and Project Description

The project is a new nineteen story condominium building located at 2461 Broadway in New York
City. The building will be classified as a Residential Group R-2 occupancy in accordance with the
2014 New York City Building Code, with retail on the ground floor and exercise facilities on the
second floor. Portions of the building will cantilever over an adjacent existing building at the 8"',
11"', and 14"' floors. The separation distance between the cantilevered portion of the new building
and the existing building roof will range from approximately 36 feet to approximately 100 feet.

It will be necessary for the project design to be in accordance with the requirements of the codes,
standards and regulations adopted and enforced by the City of New York listed below:

2014 New York City Building Code (NYCBC);

2014 New York City Fire Code (NYCFC),

NYC DOB Buildings Bulletin 2017-014, and

NYC DOB Buildings Bulletin 2015-017.

Code Consultants Professional Engineers, PC (CCPE) has been retained by AARE Broadway
investors LLC to analyze the cantilever and to perform a fire engineering analysis in accordance
with Section 705.12 of the 2014 NYCBC and NYC DOB Buildings Bulletin 2017-014 for buildings
that cantilever over an adjacent building.

This report outlines the required level of protection for exposed structural members and
components of the facade that are cantilevered over the adjacent building and serves as
documentation of the fire engineering analysis required by the code. The scope of this report is
limited to only the cantilevered portion of the building, and the minimum fire protection features
necessary based on the fire engineering analysis documented herein. In no case are the fire-
resistance ratings of the exterior walls and the number of openings permitted to be less than
required by NYCBC Chapter 6, Table 705.8, and Buildings Bulletin 2015-017.

Based on the results of the analysis documented in this report, it is the professional opinion of
Code Consultants Professional Engineers, PC. that the fire protection and life safety concepts
outlined in this analysis will provide a level of safety equal, if not superior, to that intended by the
applicable codes.

CODE CONSULTANTS PROFESSIONAL ENGINEERS, pc. Page 1
15 of 63
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2461 Broadway Cantilever
181720.54.000
April 25, 2019 CODE CONSULTANTS

PROFESSIONAL ENGINEERS, pc

II. Fire Study Requirement

Section 705.12 of the NYCBC states the cantilevered portions of a building shall be protected
with construction that conforms to a fire engineering analysis acceptable to the commissioner..."
The Computational Fluid Dynamics (CFD) model created for this analysis is intended to address
the following criteria set forth in Section 705.12.1 .1 of the NYCBC, which requires the following:

. The simulated fire scenario shall run until burn-out with no intervention of the fire
department or any fire suppression system,

. All interior vertical compartmentation, including the entrances to stairways, are removed
from the CFD model; and

. The fuel load results in the maximum fire size achievable with optimal ventilation .

Section 705.12.1 of the NYCBC requires the fire engineering analysis address the exposure to
the following cantilevered building elements,

Frame,

Structural supports,

Underside of projecting assemblies,

All exterior walls and openings on all sides.

Additionally, the cantilever must adhere with applicable provisions of the NYCFC with respect to
access to the building and its roof for fire department personnel.

CODE CONSULTANTS PROFESSIONAL ENGINEERS, pc. Page 2
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2461 Broadway Cantilever
181720.54.000
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Ill. Analysis Methodology

The requirements for a fire engineering analysis for cantilevered portions of a building are
specified in the NYCBC and in NYC DOB Buildings Bulletin 2017-014.

A. Engineering Method.

The effects of a potential catastrophic fire from the building below the cantilever were modeled
using the computational fluid dynamics (CFD) computer fire model Fire Dynamics Simulator
(FDS) that was developed by the Building and Fire Research Laboratory at the National institute
of Standards and Technology (NIST).

FDS is a CFD model specifically developed and validated for various fire applications. In a
cantilever analysis, FDS is being used to calculate the adiabatic surface temperature (AST) and
net heat flux (NHF) exposures to the building based on large fires on the uppermost floor of the
building below. Accordingly, FDS is being relied on to accurately calculate:

.

.

Plume Temperature,

Surface Temperature, and

Heat Flux.

As noted in the FDS Validation guide, the plume temperature, surface temperature, and heat flux
equations have all been validated by comparing FDS cal.culations to actual experimental data.
The FDS Validation Guide is available at https.//pages.nist.gov/fds-smv/manuals.hfml .

FDS solves a form of the fundamental equations of fluid motion (the Navier-Stokes equations) to
calculate conditions from a fire. This requires the creation of a 3~dimensional computer model of
the building and the surrounding volume. A CFD model works by dividing the space into multiple
regions or cells. The equations describing the motion of fire gases are solved for each cell and
the combination of the results for all the cells in the model creates a solution that describes the
motion of fire gases around the building. CFD models, such as FDS, require extensive computer
resources and must be run on multiple high-powered computer workstations.

Figure 1 below shows the 3-dimensional computer model created for the 2461 Broadway project.
The interior walls, floors, and ceilings of both buildings were constructed as inert objects with no
heat transfer to the interior or exterior surfaces. Therefore, all heat is transferred through the
exterior wall openings (windows). This represents a worst-case exposure to the exposed
cantilevered components, as any radiative transfer through the roof deck would be minimal. The
red area represents the location of the design fire. `

CODE CONSULTANTS PROFESSIONAL ENGINEERS, pc. Page 3
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Figure 1: FDS Model

B. Design Fire

As outlined in Buildings Bulletin 2017-014 Section IV (g), the applicable design scenario is
dependent on the construction materials of the building below the cantilever. In accordance with
the Certificate of Occupancy (CO Number 100795917T042), the building located below the 2461
Broadway cantilever has a l-c Classification under the 1968 Building Code, which indicates its
"walls, exit ways, shafts, structural members, floors, and roofs are constructed of noncombustible
materials and assemblies" (1968 NYCBC). This means that the building below the 2461 Broadway

CODE CONSULTANTS PROFESSIONAL ENGINEERS, pc. Page 4
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cantilever has a non-combustible rooftop and will be treated as such for this study. Additionally,
in accordance with 1968 NYCBC Table 3-4 for Class l-c construction, the existing Equinox roof
must be at least 1-hour rated because the roof is located less than 20-feet above the floor below,
and all penetrations must be protected in accordance with 1968 NYCBC Section 27-
343. Therefore, failure of the roof or roof penetrations is not anticipated during the 30-minute
burn out scenario.

The building is three stories above grade, 39-feet in height, and is occupied by an Equinox Fitness
Club on uppermost floor. Although the CO does not identify the existence of any active fire
protection systems, job filings dated in 2019 indicate that automatic sprinkler and fire alarm
systems are installed.

A survey of the existing roof and all rooftop equipment was conducted for this project by Empire
State Layout and is included as Appendix B to this report. The rooftop equipment includes several
small HVAC units that do not represent a significant fuel source. Therefore, a fire on the
uppermost floor of the adjacent building below the cantilever (3rd floor) represents the more
conservative design fire condition.

In accordance with Buildings Bulletin 2017-014 Section lV (g)(2), all interior vertical
compartmentation was removed (meaning vertical construction elements such as walls and
doors) to create an entirely open floor plan. For cantilevers over non-combustible roofs, where
the design fire scenario consists of a fire in an enclosed space, the heat release rate can be
calculated using the SFPE Handbook of Fire Protection Engineering. As the applicable edition of
SFPE Handbook is not specified, the 5th edition was used because it is the most current version.

In accordance with Buildings Bulletin 2017-014 Section lV (d), optimal ventilation to fuel the fire
within the existing building must be provided. To ensure optimal ventilation and that the simulated
fire is not ventilation-limited, the maximum fire size achievable was calculated based on the
exterior wall openings in lieu of determining the fuel load density based on the occupancy of the
building. Therefore, it was assumed that all exterior openings in the upper most floor failed during
the fire scenario. To calculate the heat release rate under these conditions, equations 5.25 and
5.26 of the SFPE Handbook 5th Edition were used as shown below:

0

0

; 1
1560AoH02 = 1560 * LAo,FacadeA + An,Flacade B + An,Facade c) * H8

1
1560 * (45.4m2 + 12.5m2 + 16.5m2) * (1.9m)? = 160 MW

To accurately apply equations 5.25 and 5.26 from the SFPE Handbook, the respective ventilation
areas were taken from the total exterior opening areas on each facade only. Any horizontal
openings (floor openings) within the existing building were not included because they do not
contribute to the area allowing for burning gases to escape the building. The opening areas were
calculated as shown below in Tables 1-3 and are based on the dimensions of the exterior wall

CODE CONSULTANTS PROFESSIONAL ENGINEERS, pc. Page 5
21 of 63
58938



Facade A Area (m2)Area (ft2)Width (ft) Height (ft)

Window 1

Window 2
Window 3

Window 4
Window 5

Window 6

Window 7

22.179

88.715
89.222

88.905
88.779
88.779

21.925

3.646

14.583

14.667
14.615
14.594
14.594

3.604

2.06
8.24

8.29

8.26

8.25
8.25

2.04

6.083
6.083
6.083

6.083

6.083
6.083

6.083

488.50Total: 45.4

Facade B Area (m2)Area (ft2)Height (fl)Width (fl)

Window 1
Window 2
Window 3
Window 4

Window 5

6.375
6.375

6.375
6.375

6.375

18.793
29.020

28.754
28.688

29.086

1.75

2.70
2.67
2.67

2.70

2.948
4.552
4.510
4.500

4.563

Total: 134.34 12.5

Facade C Area (m2)Height (ft)Width (fr) Area (112)

Window 1

Window 2

Window 3
Window 4
Window 5

Window 6

6.417
6.417

6.417

6.417
6.417

6.417

4.760
4.760

4.563

4.625
4.542

4.500

30.546

30.546

29.276
29.677
29.142

28.875

2.84

2.64

2.72
2.76
2.71

2.68

Total: 178.06 16.5

2461 Broadway Cantilever
181720.54.000
April 25, 2019 CODE CONSULTANTS

PROFESSIGNAL ENGINEERS, pc

openings provided by Empire Layout, Inc and dated February 7, 2019. A survey was conducted
of the as-built conditions and is provided as an appendix to this report.

Table 1: West facade exterior opening area

Table 2: East facade exterior opening area

Table 3: Interior facade exterior opening area

Based on the area of the upper-most floor (3"1 Floor) of the adjacent building shown in Figure 2,
the resulting heat release rate per unit area was calculated as approximately 186.3 kW/m2.
Although 186.3 kW/m2 is less than common fuel load densities such as 500 kW/m2 for combustible

roofs or 400 kW/m2 for business occupancies in non-combustible buildings, it is the maximum fire
size permitted by the existing building's exterior openings (i.e. ventilation). Additionally, a 20%
safety factor was not applied to the fuel load density because it is the maximum fire size permitted

CODE CONSULTANTS PROFESSIONAL ENGINEERS, pc. Page 6
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by the available ventilation. Increasing the fuel load density would result in a ventilation limited
fire and would not comply with Buildings Bulletin 2017-014 Section lV (d).

Figure 2: Area top view of the building underneath the 2461 Broadway cantilever

HRRPUA
160,403.6 kW

9,267ft.2
160,403.6 kW

860.97712
186.3 kw/m2

The design fire scenario assumes no intervention by building fire sprinkler systems or fire
department operations and burns for 30 minutes. Based on the area of the fire floor ceiling used
in this analysis, this results in a total heat release rate of approximately 150 MW. As indicated in
Figure 3 below, the heat release rate reaches a steady-state peak heat release rate of
approximately 150 MW for the full 30-minute duration. The difference between the calculated and
resulting fire size can be attributed to the rounding associated with FDS.
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Figure 3: Heat Release Rate

The fuel properties used in the analysis consist of a blend of polyurethane and wood products,
yielding a high heat of combustion and high predicted temperatures providing a conservative
analysis. The table below shows the properties used in the analysis.

The fuel properties for wood and polyurethane foams listed above are based on the fuel properties
recorded in the SFPE Handbook of Fire Protection Engineering, 5th Edition.
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IV. Exterior Wall Requirements

The building code required fire resistance ratings and maximum permitted area of openings for
exterior walls are based on the fire separation distance of the wall as outlined in NYCBC Chapter
6, Section 705.8 and Buildings Bulletin 2015-017. In addition to the building code requirements,
the 2461 Broadway exterior walls must comply with the results of the cantilever fire study. lt is
important to note that in no case can the fire resistance rating of the exterior walls be less than
required for a lot line condition. lt is assumed that all the exterior walls for the 2461 Broadway
project are not load-bearing.

A. Building Code Provisions

The fire separation distance is measured from the building face, at a 90-degree angle, to the
closest of the following:

•
.

The closest interior lot line,

To the centerline of a street, an alley or public way,

To an imaginary line between two buildings on the property.

Because certain facades of the 2461 Broadway cantilever will have a fire separation distance of
zero feet, no less than a 1-hour rating is required and no openings are permitted (NYCBC Table
705.8). However, exterior wall openings on a zero lot-line condition are permitted in Group R-2
occupancies if they do not exceed 10 percent of the wall area (Buildings Bulletin 2015-017 Section
iv). Such openings cannot be used to satisfy required natural light or ventilation requirements and
must be protected in accordance with NYCBC Section 715 or protected by an approved water
curtain using automatic sprinklers except where a practical difficulty in providing the required
natural light or ventilation is demonstrated.

Where a practical difficulty in providing the required natural light or ventilation is demonstrated
due to the above requirements, the borough commissioner may.authorize openings in excess of
10 percent (Buildings Bulletin 2015-017 Section Vl.B). Areas separated by less than 30 feet
(measured in any direction and any angle to the nearest portion of such adjacent building) are not
permitted to exceed 10 percent openings. However, portions of the cantilever facades that are
between 30 feet but less than 60 feet from the adjacent building, the percentage of openings can
be increased to 45 percent of the wall area. Exterior walls in the 2641 Broadway building located
60 feet or more from a neighboring building are permitted to have unlimited openings pending
approval from the borough examiner (Buildings Bulletin 2015-017, Section v).
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As indicated in Figure 4 below, the red portion of the 2461 Broadway Cantilever cannot exceed
10 percent openings and where a practical difficulty is demonstrated and approved, the yellow
portion cannot exceed 45 percent openings, and the green portion can have unlimited openings
as outlined above.

Figure 4: Exterior wall openings permitted by Buildings Bulletin 2015-17
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The design team has not expressed a practical difficulty with providing the required natural light
or ventilation with the permitted 10 percent exterior openings. Therefore, the exterior walls will
comply with the 10 percent limitation.

B. Cantilever Acceptance Criteria

The performance criteria outlined by NYC DOB Buildings Bulletin 2017-014 for the evaluation of
cantilevered buildings references ASTM E-119. ASTM E-119 tests the performance of fire-rated
floor assemblies, loaded beams / columns, bearing walls, and non-bearing walls by exposing
each assembly to heat from a furnace that follows a standard time-temperature curve, shown
below in Figure 5. All exterior walls for the 2461 Broadway cantilever project are assumed to be
non-load bearing walls.

Figure 5: ASTM E-119 Time-Temperature Curve

In addition, glass windows and other openings in areas requiring a fire resistance rating must be
protected. Fire window assemblies with glazing must be tested per NFPA 257 or UL 9 and
swinging fire doors must be tested in accordance with NFPA 252 or UL10C, other types of
assemblies such as fire shutters must be tested per NFPA 252 or UL10B (Sections 715.4 and
715.5). Protected assemblies in accordance with the above are considered exterior openings
and contribute to the facade's opening limitations. However, openings protected with ASTM E-
119 assemblies do not contribute to the opening limitations.
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1 . Adiabatic Surface Temperature

Adiabatic Surface Temperature (AST) is the maximum theoretical surface temperature
calculated in FDS given the radiative and convective heat exposure. Therefore, the AST
is compared to the ASTM E-119 time-temperature curve to indicate the minimum required
fire resistance rating for the frame, structural supports, underside of projecting assemblies,
and exterior walls of the 2461 Broadway building. The AST was recorded via devices
located on the 2461 Broadway exterior walls spaced 0.25 meters by 0.25 meters apart as
shown below, the green dots are representative of a single AST device.

Figure 6: FDS Model Devices

For portions of the new building that are adjacent to the existing building, the AST will also
be compared to a conservative value for the piloted ignition temperature of wood. At this
temperature, wood exposed to an open flame will begin pyrolysis which is the first step in
a combustion reaction. Wood below this temperature would not begin pyrolysis, even
when exposed to piloted ignition. Although no portions of the exterior facade will be
constructed of wood, this criterion yields a conservative assessment of the possibility of
fire spread to the new building. The ignition temperature used in this analysis is 572°F
(300°C), taken from An Introduction to Fire Dynamics, D Drysdale. Portions of the building
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where the AST is less than this value do not require a rating due to the cantilever condition,
where the AST meets or exceeds 572°F (300°C), a minimum 1-hour rating must be
provided. Fire ratings may be required by other portions of the building code that regulate
fire ratings, based on the fire separation distance to lot-lines.

As required by the DOB Bulletin 2017-014, a summer design condition was modeled, with
an ambient temperature of 98.4°F. This temperature is provided by ASHRAE as the
extreme annual design condition for a 50-year return period. Use of this temperature as
the ambient condition results in increased adiabatic surface temperatures.

Net Heat Flux

In addition to the AST failure criteria and consistent with NYC DOB Buildings Bulletin 2017-
014, a Net Heat Flux (NHF) of 16 kW/m2 was used as the failure criteria for non-fire rated
window openings. This value is identified in the article "Window Breakage Induced by
Exterior Fires," Mowrer, which indicates "neither heat resistant ceramic glass nor
tempered glass failed when exposed to heat fluxes of approximately 1.6W/cm2 [16 kW/m2]

Additionally, the paper states that during the testing "The wood frames charred under
this exposure...suggesting that failure of the window frame would likely occur before
failure of the glazing". Therefore, 16 kWlm2 is a conservative value for windows provided
with metal frames because they would not char.

It should be noted that material properties of the exterior walls of the cantilever have not
been included in the FDS analysis. By omitting material properties, the FDS default
property 'iNERT' is applied to the solid obstructions. This is conservative because it does
not allow the solid to absorb any heat and increase in temperature. The solids remain at
ambient temperature, creating a larger temperature difference between the solids and the
gas, resulting in a larger heat flux.

All openings in areas exposed to a net heat flux value exceeding 16 kW/m2 must be
protected by an ASTM E119 or UL 263 approved assembly (NYC DOB Buildings Bulletin
2017-014), or alternate protection methods approved by DOB and FDNY. Examples of
ASTM E119 or UL 263 approved assemblies include fire-resistance rated fire shutters and
fire-resistance rated glazing, it is important to note that assemblies tested in accordance
with either ASTM E119 or UL 263 are classified as wall assemblies and not opening
protectives.

In addition to the results and requirements of this cantilever fire study, the exterior wall
openings must comply with Buildings Bulletin 2015-017 for lot line windows as identified
in the previous section.
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C. Time Averaging

FDS uses a "mixed-is-burned" model for simulating the combustion reaction. This means that as
fuel and air mix, combustion occurs when the fuel-air ratio moves within the limits of combustion.
Although the heat release rate is constant, this model creates fluctuations of the heat released
(and therefore fire exposure values) from each time step.

To account for brief spikes in. temperature and heat flux that are a result of the mixed-is-burned
assumption, the temperature and heat flux values presented in this analysis are averaged over
three (3) time steps of the simulation, approximately 3.6 seconds. This is a more realistic
representation of a fire scenario, and more accurately represents expected conditions. In addition,
this allows for a more accurate comparison to the ASTM E-119 test method, which includes
constant furnace temperatures without fluctuation.
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v. Adiabatic Surface Temperature Results

During the fire exposure described in Section Ill, the AST of the underside and the facades of the
2461 Broadway cantilever were compared with the acceptance criteria outlined above.

During the simulation, the various facades of the building experience varying degrees of
exposure. Additionally, the cantilevered facades experience a temperature gradient. Therefore,
the AST exposure calculations have been broken up into seven (7) zones of protection as
described in the list below and as shown in Figure 7.

Zone 1 - Non-cantilevered east facade

Zone 2 - Non-cantilevered north facade

Zone 3 - Cantilevered north facade

Zone 4 .- Non-cantilevered west facade

Zone 5 - Underside of lower cantilever

Zone 6 - Underside of middle cantilever

Zone 7 - Underside of upper cantilever

Figure 7: 2461 Broadway Cantilever Zones
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A. Zone 1 - Non-Cantilevered East Facade

As shown in Figure 8 and Figure 9 below, the east facade of the building reached a maximum
temperature of 201°F. Figure 8 shows the moment of maximum AST and Figure 9 shows the
AST of the east facade over time.

Figure 8: Maximum Adiabatic Surface Temperature
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Figure 9: Adiabatic Surface Temperature over Time

The maximum AST of 201 °F is less than 572°F which is the maximum temperature exposure that
does not need a rating. Therefore, in accordance with this analysis, the east facade of the building
is not required to have a rating.
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B. Zone 2 - Non-Cantilevered North Facade

As shown in Figure 10 and Figure 11 below, the non-cantilevered north facade of the building
reached a maximum of 641°F. Figure 10 shows the moment of maximum AST and Figure 11
shows the temperature AST of the non-cantilevered north facade over time.
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Figure 10: Maximum Adiabatic Surface Temperature
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Figure 11: Adiabatic Surface Temperature over Time

The maximum AST of 641°F is more than 572°F but less than 1700°F which is the maximum
temperature exposure for a 1-hour ASTM E119 test. Therefore, a minimum 1-hour fire rating for
the non-cantilevered north facade is required in accordance with this analysis.
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C. Zone 3 - Cantilevered North Facade

As shown in Figure 12 and Figure 13 below, the cantilevered north facade reached a maximum
temperature of 409°F. Figure 12 shows the moment of maximum AST and Figure 13 shows the
AST of this facade over time.

Figure 12: Maximum Adiabatic Surface Temperature
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Figure 13: Adiabatic Surface Temperature over Time

The maximum AST of 409°F is \ess than 572°F which is the maximum temperature exposure that
does not need a rating. Therefore, in accordance with this analysis, the north facade of the lower
part of the cantilever is not required to have a rating .
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D. Zone 4A - Non-Cantilevered West Facade

As shown in Figure 14 and Figure 15 below, the non-cantilevered west facade of the building
reached a maximum temperature of 563°F. Figure 14 shows the moment of maximum AST and
Figure 15 shows the AST of this facade over time.

Figure 14: Maximum Adiabatic Surface Temperature
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Figure 15: Adiabatic Surface Temperature over Time

The maximum AST of 563°F is less than 572°F which is the maximum temperature exposure that
does not need a rating. Therefore, in accordance with this analysis, the west facade of the
building is not required to have a rating.
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E. Zone 4B - Cantilevered West Facade Soffit

As shown in Figure 16 and Figure 17 below, the cantilevered west facade soffit of the building
reached a maximum temperature of 626°F. Figure 16 shows the moment of maximum AST and
Figure 17 shows the AST of this facade over time.

Figure 16: Maximum Adiabatic Surface Temperature
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Figure 17: Adiabatic Surface Temperature over Time

The maximum AST of 626°F is more than 572°F but less than 1700°F which is the maximum
temperature exposure for a 1-hour ASTM E119 test. Therefore, a minimum 1-hour fire rating for
the cantilevered west facade soffit is required in accordance with this analysis. The soffit area
required to be 1-hour rated extends approximately 8-feet 3-inches above of the lowest cantilever
underside.
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F. Zone 5 - Underside of Lower Cantilever

As shown in Figure 18 and Figure 19 below, the underside of the lower section of the cantilever
reached a maximum temperature of 602°F. Figure 18 shows the moment of maximum AST and
Figure 19 shows the AST of this facade over time.
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Figure 18: Maximum Adiabatic Surface Temperature
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Figure 19: Adiabatic Surface Temperature over Time

The maximum AST of 602°F is more than 572°F but less than 1700°F which is the maximum
temperature exposure for a 1-hour ASTM E119 test. Therefore, a minimum 1-hour fire rating for
the underside of the lower section of the cantilever is required in accordance with this analysis.
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G. Zone 6 - Underside of Middle Cantilever

As shown in Figure 20 and Figure 21 below, the underside of the middle section of the cantilever
reached a maximum temperature of 306°F. Figure 20 shows the moment of maximum AST and
Figure 21 shows the AST of this facade over time.

Boundary
AST

1800

1630

1460

1290

1119

949

779

609

439

269

98.4

Figure 20: Maximum Adiabatic Surface Temperature

CODE CONSULTANTS PROFESSIONAL ENGINEERS, pc. Page 28
46 of 63
58938



Zone 6
700

600

gr
S $00

8
Et
:
ism
on

3

100

105
0

0 2015

Time (Minutes)
25 30

2461 Broadway Cantilever
181720.54.000
April 25, 2019 BODE GONSULTANTS

pnoF£sslollALEuclu£Ens. PC

Figure 21: Adiabatic Surface Temperature over Time

The maximum AST of 306°F is less than 572°F which is the maximum temperature exposure that
does not need a rating. Therefore, in accordance with this analysis, the underside of the middle
section of the cantilever is not required to have a rating .

CODE CONSULTANTS PROFESSIONAL ENGINEERS, pc. Page 29
4 7 of 63
58938



2461 Broadway Cantilever
181720.54.000
April 25, 2019 CODE CONSULTANTS

PROFESSIONAL ENGINEERS, PC

H. Zone 7 - Underside of Upper Cantilever

As shown in Figure 22 and Figure 23 below, the underside of the upper section of the cantilever
reached a maximum temperature of 251°F. Figure 22 shows the moment of maximum AST and
Figure 23 shows the AST of this facade over time.

Figure 22: Maximum Adiabatic Surface Temperature
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Figure 23: Adiabatic Surface Temperature over Time

The maximum AST of 251 °F is less than 572°F which is the maximum temperature exposure that
does not need a rating. Therefore, in accordance with this analysis, the underside of the upper
section of the cantilever is not required to have a rating.
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VI. Net Heat Flux Results

An NHF exposure greater than 16 kW/m2 represents a possibility of flame spread to the
cantilevered building through broken windows/glazing, as discussed above. Figure 22 below
shows the maximum NHF exposure to the various areas of the cantilevered building. Exposures
of 16 kW/m2 or greater are highlighted in black.

Figure 24: Maximum Net Heat Flux Exposure

As shown above, no facade is exposed to a net heat flux exceeding 16 kw/m2. Net heat flux
measurement devices located along all exterior facades show that a maximum exposure of 10
kw/m2 was calculated. Therefore, exterior openings located in these areas will not need to be
protected by fire resistance rated assemblies or fire rated glazing tested in accordance with ASTM
E119 or UL 263 based on this analysis.
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VII. Summary

The cantilevered portions of the 2461 Broadway building require 1-hour fire resistance rated
construction in specified areas as part of the fire engineering analysis required by Section 705.12
of the NYCBC. Openings in all areas were not exposed to net heat fluxes greater than 16 kW/m2
and are not required to be protected by assemblies listed in accordance is ASTM E-119 or UL
263 by this analysis. Openings in fire rated wall must still be protected in accordance with the
building code for lot line windows and exterior wall openings.

Figure 25 below shows the minimum fire ratings required by this analysis for each zone. Although
Zones 3 and 4 do not require a rating per this analysis, the facades are located on a zero-lot line
condition and require at least a 1-hour rating and opening protectives (Table 602, Table 705.8).
Additionally, Zones 5 through 7 do not require a rating per this analysis but must be fire resistance
rated consistent with the building's construction type for floor construction and secondary
members (Table 601).

Figure 25: Fire Resistance Ratings per Cantilever Fire Study

CODE CONSULTANTS PROFESSIONAL ENGINEERS, pc. Page 33
53 of 63
58938

q I I
I I n
1111

l l l l l _
l l l l r  |
I l l s .
l l l l l ll l l l l l

I II II I .
I I
!u:*

l.nl1
l.llw.I

lsaF
NaRdiuq

*Ni

*9

l,.4

I

CANTILEVERED
BUILDING

I

L

l llllllvlllll l
| - - ° 1

I :1111.11`llllll
1 1 " ' F J

l ,Ii i .
. |

'or

I

F
l 4

i n
8.

r I
|

Jun. J
371 F

No Ratulg

Inns a
Undunldl

301 F
Nu Rating

Zone 1
Ul\dlnldo

238 F
No Rallng

lone PA
Will wool

5-l3 F
NoRanng

I

lun. 1
l.lnd.l.ld.

zu F
ND Ralmg

l l l l l l l  | -lllllllII I
:~ |"iiir

\ | *
In

Z . - I
SMF

1-MI.lrR.\l1q

L - I
fY

I .. J , FI 8 P

lan. S
J71 F

No Rating

CANTILEVERED
BUILDING

Ur

. F! I I'

:I

I

I 1.
4 ii 11
1l»'l'III

I
r

J

I L
r

A

' II

200. AA
W su wdi

sea F
Nu RIM:

Zorn II
W-I vm
id!!
511 F

l-II Rating

A

- I4
r

I

h e !
541 F

1-hallRlllnl nnlnuo
numnuua

hmmm
lmLnuo

s has

II I
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Based on the results of the analysis documented in this report, it is the professional opinion of
Code Consultants Professional Engineers, PC. that the fire protection and life safety concepts
outlined in this analysis will provide a level of safety equal, if not superior, to that intended by the
applicable codes.
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M.y1,2019

Jus. Dolf ran
NRRE Broadway Invasion, LLC

8508" Avenue, Suite 1ao
Now York, NY 10022

Poor Review for the Fire Enginoerlng Analysis for Caniilwend Building - 2461 Broadway

Dear Mr. Dorlman:

Pursuant to the requirements of NYC Department of Buildings, Technical Buildings Bulletin 2017-014 (BB 2017-

014), Cosentini has performed a peer review of the Fire Engineering Analysis performed by Code Consultants

Professional Engineers, PC (CCI) for the proposed cantilevered building at 2461 Broadway. Cosentini reviewed

the analysis report April 25, 2019; signed and sealed by Kevin D. Morin (NYS PE 084640). This letter constitutes

our agreement with the methods demonstrated in the report. Specifically, the report was reviewed for the

following:

Modeling Conditions - The scope of this project is a new 19-story residential condominium building

(Occupancy Group R-2) at 2461 Broadway in Manhattan. The new building will include a cantilever over

an adjacent existing building at the am, 11'*', and 14"1 floors. The existing building at 2465 Broadway is an

Equinox Fitness Club (1968 BCCNY Occupancy Group C: Mercantile). The building is a stories (39 feet)

in height, and is of Type I-C Non»Combustible Construction per the 1968 BCCNY. The existing building

contains a sprinkler and tire alarm system. The distance between the existing noncombustible roof and

the underside of the new cantilever ranges from approximately as to 100 feet at the three cantilevered

tiers.

. Heat Release Rate -Since existing Equinox building is of Type l~C construction, the rod Is

noncombustible, with a tire-resistance rating of 1-hour. Pursuant to BB2017-014, the model assumes a

design fire on the uppermost floor. in this case the SM floor. Based on the limited number of exterior

openings (windows) the maximum fire size on this floor would easily become ventilation-limited. The

maximum fire size with optimal ventilation was determined by the SFPE Handbook as 160 MW. Based on

RE:
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AmblontExterbrConditions-The moddnnwllhalummardnignconditionmllmanamhlont

tlmpcnluam d 98.4°F puovldad by ASHRAE

Extarlor EndoluroCandiliolu-Tluoaaariordthe new R-2 bulldlngat2451 Bruudwaywlilbo

eommennu ofwhenynoneonuuunlula mtaflah. Aeonurvlmiva tompontund672'F was uudastho

dombbtmpudunMa non-latadoxmrlorwalThlsvduucpuuntsthoplohdlgnltiond
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Design Flu Scenario - The design fire conaleted cl heat Mono rate por unit .rea of 1as.a kW/m',

applledetthe thud floor(hlghestfloor bebwthe neneomuusnauus mot) bra dzrationot so minutes. The

fir. reached is peak num nslease rate at approxdmatelyaround 5 minutes and nemalned at ltspeddor the

nsmalnderot the 30-mlnme duration, as shown in Flgun s. This graph Indicates. that the fire was subject

to maadmum vanenauun conditions for the entire duration. This graph also lndeaus nun no Intervention

sum Fins Depertment or other fire protection systems was accounted for.

The results d the model show that Zones 2 and 5. which repneent the underside end perpendicular surface

closest to the Equinox root, exceeded the non-rated failure temperature d 572°F. Zone 4 (the west facade) also

readied temperatures close to that value. Pursuant to the eaaerior well requirements of the Building Code, these

walls would require e 1-hour rating. The temperature values reached on these surfaces is far below the maximum

tempenetun value tor a 1-hour tire-resistance rated assembly per ASTM E119. In conclusion, me cantilever

condition does not yield a fire condition which requires any additional fire-resistance ratings beyond what is

required for exterior wells with a fire separation distance of zero. The model results show that all cantilever

surfaces reach a maximum temperature below that required of the 1-hour rating.
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In condusbn. Conndnl Aasocluas Ms complied a pear nvinw d me Flue Englnnring Analysis comdncd by

c¢a¢c°n»»u¢nupmuul¢nal Englncers,PCandhlsloundllacolphhloandineomplancowltluballc

engineering pnnwlee, the Belding Code, end othereppllmble ewe .nd rules d the Depenmem end le Bdletlne.

Pleeee eoenact me with eny edditlonel queetlons or comments.

l
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S

Cdhlun T. Childcn, P.E. I Fire pmmaaion Endneor
Code and Fin Engineering Giuup
Phone: 212-815-3155 IC.ll: 917-948-7501
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\ I

I

Colllilnl Alloullllt. une.-Anunneh C°Mll.11Y
Two Pamsylvlnh Plaza. are Floor
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