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40 Bond is a luxury residential building located in the
NoHo neighborhood of Manhattan. The architecture
and function of this building greatly impacted the design
and development of its structure. A concrete flat plate
system was used to maximum floor-to-ceiling heights
and the lateral system is a combination of concrete shear
walls. A transfer system including several sets of beams
is utilized to allow for long spans, setbacks and
transitions between 10”x10” columns to larger, narrower
columns below. Unique to this project is the use of a
grid layout that is not typical to flat plate construction.
The foundation consists of a mat slab and the roof of the
penthouse structure acts as a bridge over a 44’-0” clear
span allowing for a seemingly support free space.

Samantha D'Agostino

Structural Option

Consultant - Dr. Thomas Boothby
September 29, 2008



Technical Report 1 40 Bond Street

Samantha D’Agostino New York, NY

Table of Contents

Executive Summary
Introduction
Architectural Design Concepts

RS 0 103 0 LIS (=T o 5
00 T LA o 5
Y0 0] 6511 (0 Tod (1] PP 6
Lateral SYStOM . ...ttt e e e 8

GraVIY LOAGS. .. ettt e e e e et e e e e e e 9
AVAV 1 To I 0 = Lo (- 10
S SMIC LLOAAS . . ettt e e e e e e e e e 13

SPOL CRECKS. .. et e e e 16
(©70] 3 To] [155] o] o RN PPN L |
Appendix A — Gravity Loads
ApPPendiX B = WINA LOAdS. ......ccoiiiie it et e e e e e e e 22
Appendix C — SeiSmIC Loads. .......o vt e e 24

APPENIX D = SPOt CheCKS. .. ..ttt et e e e e e e e e, 27

Page 2 of 37



Technical Report 1 40 Bond Street
e
Samantha D’Agostino New York, NY

Executive Summary

The structural concepts and existing conditions report describes
the structural system of 40 Bond. This 10-story luxury
residential building located in the NoHo neighborhood of
Manhattan is a concrete structure making use of a 30” mat
foundation (Figure 1), concrete flat plate slabs, ordinary
reinforced concrete shear walls and a variety of columns. The
perimeter columns, only 10”x10” in dimension, are spaced at
6’-3” on center and are located along the north and south
facades (Figure 2). Due to setbacks and transitions between

einforcing

Figure 1 — Mat Foundation R

columns, there are numerous transfer beams located throughout
this building. A penthouse structure also rises 20°-0” above the
main roof line. The roof of this structure, which is a _
combination of upturned beams and inclined piers, acts as a . TREREL Ty
bridge across a 44°-0” clear span. The only two supports are the W8 e | |
core shear wall and two 28”x16” columns (Figure 3). i\ |

Gravity and lateral loads were calculated using ASCE 7-05 and
compared to loads determined by DeSimone Consulting
Engineers (DCE) who used the New York City Building Code
(NYCBC). The controlling lateral load was found to be the
wind in the North/South direction with a base shear, V=641.25k
for the windward and leeward pressures. The base shear in this
direction due to windward pressures alone, V=351.74k, was
very close to that determined by DCE, V=360 k. Similarly, the
base shear in the East/West direction was within 5k of DCE
calculated values. The seismic loads had a notable discrepancy
and at this point in the schematic analysis it was noted that this
is a possible outcome of comparing two different
codes/standards.

Spot checks were conducted on a portion of the two-way flat
plate slab and an interior column. These checks supported that
the determination and accumulation of the gravity loads on this
structure were comparable to those done by DCE. Each
component was adequately designed and in any event that either Figure 3 — Penthouse structure
appeared to be overdesigned, via the calculations within this

report, it was noted that only gravity loads were taking into account. Once the analysis is done to
include the lateral forces it is likely that the members designed herein will be larger and/or

contain additional reinforcement bringing them to the sizes designed by DCE.
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Introduction

The structural concepts and existing conditions report contains a description of the structural
system of 40 Bond. The architecture is briefly examined to relate its impact on the structural
design. An overview is given in regards to the framing, slabs, lateral force resisting systems, and
foundations to better explain how each of the components work together. Loads are calculated
based on applicable building codes and standards and then related to those originally designed by
the structural engineer, DeSimone Consulting Engineers (DCE). A combination of drawings,
specifications, and soils reports were used to obtain the existing conditions information. Spot
checks of typical floor framing are included to verify if the required loading was calculated and
considered correctly.

The building is located on a 13,600 ft? parcel of land located on Bond Street between Lafayette
and Bowery Street in New York City. The footprint of the building is 64’-8” by 134°-4” and has
an overall building height of 152°-0” from cellar to the top of the penthouse structure. There is a
20’-0” setback at the seventh floor with a roof terrace that occupies this space. Typical spans
range in size from 19°-6” x 25°-0” to 23°-2 %" x 25’-0”. A total of 23 condominium units and 5
townhouses are contained within this building and the plans vary as the type and number of units
change throughout. In addition to the building there is also a 140°-0” long, 22°-0” high cast
aluminum gate that was designed to withstand the lateral forces that are present at this site.

Architectural Design Concepts

40 Bond Street was designed by the Swiss firm Herzog & de Meuron with New York based
Handel Architects. The idea behind this luxury residential building was to reinvent the cast iron
building typology that is prevalent in this lower Manhattan neighborhood. The building consists
of one cellar that houses a fitness center, storage space and equipment rooms. The first and
second floors are devoted to five through-building, 2-level townhouses. The layout then changes
to accommodate four condominium units on each level from the third
to the sixth floor. Once again, at the seventh floor the plans change
incorporating a 20’-0” setback and reduced number of condominium
units including only two per floor from levels 7 to 9. The tenth floor
is a full plan condominium with a penthouse structure that rises 20°-
0” above the main roof. It is in the penthouse that a direct relation
can be made between architectural concepts and structure. A 44°-0”
clear span is achieved with two hidden columns and the core shear
wall as supports leaving nearly three completely glass walls.

The south face also enforced some strict tolerances in regard to
structure. Operable floor-to-ceiling windows are held in place with green glass mullions (Figure
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4). This entirely glass fagade limits the variation in columns to less than %2”. The north fagade
contains the same windows but the glass mullions are exchanged with blackened copper. These
mullions then serve as a grid for the perimeter columns along the north and south faces. Small
10”x10” concrete columns are located behind these mullions and space at 6°-3” on center
between the second and tenth floors. The variation in layout, fluctuating column dimensions,
and necessary setbacks resulted in different transfers, to be made in order to limit any
compromise of the architectural features that are so prominent in this building.

With many buildings located in cities such as New York, there is always an awareness of retail
value. The more space there is to offer the more expensive the unit may be. The flat plate
concrete system allows for tall floor-to-ceiling heights that remain unobstructed because there
are a limited number of beams and girders dropping into the space. Also, unique to this project is
the application of a column grid which is not always seen in flat plate construction. In order to
preserve the architectural design, maximize area and create appealing spaces, the concrete
structure deviates from what is typical in the design and construction of a residential building to
create an aesthetically pleasing and interesting structure. As a result, however, this 90,000 sf
building was not optimized. Transfer beams and many slender columns equate to a lot of
formwork which is accompanied by an increased cost.

Structural System

Foundation

The geotechnical engineering study was performed by Langan Engineering & Environmental
Services on September 10, 2004. In this study it was found that the reported water level was
approximately 42.8 below the existing ground surface. The cellar extends 12°-8" below grade
and therefore there was not a concern in regard to increased uplift pressures at this level. Langan
noted that the bearing materials were suitable for a shallow foundation and that the
recommended allowable bearing pressure would be 5 kips/ft>. As a result, a 30” reinforced
concrete mat foundation was designed with bearing walls and buttresses supported by a strip
footing.

The 30” slab is 5 ksi normal weight concrete (NWC), and increases to a thickness of 48 and 84”
within the core shear walls where the elevator pit is located. Reinforcement varies throughout
this mat slab. Buttresses ranging in size from 14”x29 %2” to 18”x79” are located around the
perimeter. Interior columns ranging in size from 12”x22” to 28”x28” have an increased strength
of 8 ksi. Located at columns 3B, 3C and 3F (Figure 5), there are also foundation mat shear heads
to resist punching shear due to high loads that continue from the roof down to the foundation.
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Figure 5 — Foundation Plan with Typical Column Grid and Shear Head Locations Noted

Superstructure

The ground floor is a 9” two-way flat plate slab (NWC) with a compressive strength (f’¢) of 5.95
ksi and typical reinforcement of #4@12 with various sizes and spacing of bars at column
locations. Located at the south face is a slab step that transitions to a 12 slab for the townhouse
entrances. Typical to the floors above, there are also 3” slab depressions at the fireplaces and
toilet areas and 14” slabs within the core. Perimeter columns ranging in size from 10”x24” to
16”x58” are located on the north, south and east walls while a 12" thick shear wall runs along the
west face. The interior columns dimensions are then 12”x22”, 22”x22” and 28”x28”. All of the
columns from the foundation to those supporting the fourth floor have a concrete strength of 8
ksi. There are beams located around the stair openings in the townhouses and collector beams
that tie together the core shear walls which are typical on all floors.

The second and third floors have the same two-way flat plate slab as noted above minus the slab

step. Particular to the second floor is the introduction of the 10”x10” concrete columns spaced at
6°-3” on center along the north wall that extend up the remaining height of the building. Because
these closely spaced columns need to transition to fewer columns below, 14”x40” transfer beams
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(F’c = 10 ksi, typical to all transfer beams) run the full length of this wall. The beams around the
townhouse stair openings are also present on the second floor. The third floor then has the
introduction of the 10”x10” columns spaced at

6°-3” on center along the south face. The

transfer beams at this level are 60”x16” and "Eoc cotmn \ — ansToraw s
extend the full length of this wall. These f\—a—. WITHIN COLUMN €
columns continue to the seventh floor where 1P 0 oomssonn
they step back 20’-0” due the setback at that e (&

level. This thin, wide transfer was - < 4

T — HA@12 TOP AND

implemented to limit the intrusion into the 47" womomenss
space below. Also, all the 10”x10” columns )
only have a 7” slab encroachment that has a 1”
slab depression around each column (Figure 6).

Figure 6 — Typical Perimeter Column Detail
All floors between level 4 to the penthouse
level use a 9” two-way flat plate slab with #4@12 plus various reinforcement at columns and a
reduced compressive strength of f’c = 5 ksi. Similar slab depressions and increased slab
thickness at the core are present. The columns supporting the fifth floor and above also have a
reduced f’c = 5 ksi. The columns along the north and south facade remain 10”x10” while those
located on the east and west walls and within the interior vary between 12”x22” to 28”x28”.
There is also the introduction of 22” diameter (@) circular columns that are used on some floors
dependent on the tenant’s request in their condominium. In addition to the beams within the
shear wall core, there are also spandrel beams along the east and west faces.

At the fourth floor a transfer beam is present along the east wall (Figure 7). This 12”x50”
transfer was designed after construction began due to the presence of an adjacent chimney breath
encroachment on site. Then at the seventh floor the setback takes place. It is here that loads
increase due to the roof terrace provided by this setback. A 20”x24” transfer beam along line 2
is needed due to the introduction of the 10”x10” columns along this line (Figure 8).

[ T 7THFLOOR
COLUMN |~ COLUMN TRANSFER BEAM

3GA | ! 7 3.GA 20" x 24"

| INTERIOR |

EE========== INNINE IR NE NN N E—— . | ROOF TERRACﬂ _.. R
T | |

|~ COLUMN U
| - 3G I 5 s i 1

4TH FLOOR
TRANSFER BEAM
12" x 50" —

aesane

Figure 7 — Transfer Beam at Fourth Floor Figure 8 — Transfer Beam at Seventh Floor
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The penthouse level and its roof are a perfect
example of what can be achieved when using
concrete. The footprint of the penthouse is 23’-4”
X 44°-6” and it has a 19” slab with #4@12 top bar
reinforcement and #5@8 bottom bar
reinforcement. A 44’-0” clear span is achieve
with the support of the concrete shear walls to the
right and two 28”x16” columns to the left. These
two columns need to transfer out and a 32”°x24”
beam is used to direct loads to nearby columns,
one of which is only 10”x14”. The roof above
this long span structure is a combination of
upturned beams, inclined piers, and two separate
8” slabs with #5@12 to act like a bridge spanning between its two supports (Figure 9). Located
on the other side of the core is an enclosed elevated mechanical room. Additional loads due to
the equipment and its surrounding 8” CMU walls will be applied at this level.

Figure 9 —Penthouse Roof Structure

Lateral System

As mentioned previously, the lateral system is a combination of 12” ordinary reinforced concrete
shear walls (Figure 10). Within the core shear walls there are the stair, elevator and mechanical
shafts. The typical horizontal reinforcement in these walls is #4@12 while the vertical
reinforcement ranges from #4@12 to #8@6 depending on the level they are located on and
which portion of the shear wall is being examined. The west shear wall has #4@12 as the
horizontal reinforcement and a range of vertical reinforcement from #4@12 to #7@12. All shear
walls supporting the ground floor to those supporting the fourth floor have concrete with f’; = 8
ksi while those supporting the

??? rest of the building have an f’;

=5 ksi.

The presence of the west

| Approx_ir_na_tel 2
&S _%T%@T\. %_m_ .t shearwall allows for the
! A ‘ center of rigidity to move

] closer towards the middle of
@___"—HL_#_ TP T 717 theplan. Because the core

shear walls are not centralized
- T T —  within the building they draw
N ||| ||| therigidity to the east. When
A A B the center of rigidity is not in
@@gé@g gg é@g@gé@ @ééé@ééé@ line with the resultant lateral

force there is eccentricity and

&
@

Figure 10 — Typical Plan with Lateral System Highlighted
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moments due to torsion become a factor. These wind and seismic loads travel through the rigid
diaphragm (flat plate slab) to the shear walls and then down into the foundation. This load path is
governed by the concept of relative stiffness.

Loads

Gravity Loads

The determination of gravity loads by DCE was done using the New York City Building Code
(NYCBC 2003), while American Society of Civil Engineers (ASCE) 7-05 was the main
reference in regards to this report. The reason behind using a different standard was because
numerous calculations were done, and in order to do so in accordance with the requirements of
AE Senior Thesis, ASCE 7-05 was the logical reference. Another note is that DCE does not like
to use live load reductions in their design. In order to keep loading consistent, the reductions
will be not be factored into the live loads determined by code. The loads that were determined
from each reference as well as the design loads are noted in Table 1.

Table 1 - Gravity Loads

Description | NYCBC (2003) | ASCE 7-05 | DCE Value | Design Value

DEAD (DL)

Concrete | 150 pcf | 150 pcf | 150 pcf | 150 pcf
LIVE (LL

Condominiums & Townhouses 40 psf 40 psf 40 psf 40 psf

Corridor (first floor, main lobby) 100 psf 100 psf 100 psf 100 psf

Corridor (serving independent units) | 40 psf 40 psf 40 psf 40 psf

*Exterior Balconies 60 psf 100 psf 60 psf 100 psf

SUPERIMPOSED (SDL)

Finishes, MEP, Partitions 20-25 psf 20-25 psf 20 psf 25 psf

**Concrete Pavers 40 psf 40 psf 40 psf 40 psf
SNOW (S

***Snow ‘ 30 psf 21 psf ‘ 30 psf ‘ 30 psf

*In NYCBC, exterior balcony LL is 150% of adjacent areas. Therefore (40psf)x(1.5)=60psf.
** Superimposed load on 7th Floor and Penthouse terraces will be replaced as 40 psf over area.

*** Snow load calculations are located in Appendix A. Due to greater live load required on roof
terraces, the roof live load on these areas will be 100 psf.

Page 9 of 37




Technical Report 1

40 Bond Street

Samantha D’Agostino

Wind Loads

Wind loads were determined using ASCE 7-05 Section 6.5 which
describes Method 2-Analytical Procedure. The variables used in this
analysis are located in Table 2a and these values are supported by base
calculations which can be found in Appendix B. The wind analysis
done for this technical assignment varies from that done by DCE
because of their use of the NYCBC. Rather than calculating the
pressures at each floor, a simplified diagram found in the code was
used that relates three distinct pressures at three distinct heights

New York, NY

600
30 PSF
300'
25 PSF
100"
20 PSF
&
Figure 11 — Wind Load Diagram
from NYCBC - RS 9-5

(Figure 11).
. . (ASCE

Table 2a - Wind Variables RS
Basic Wind Speed \Y 110 mph | (Fig. 6-1)
Directionality Factor Kq 0.85 (Table 6-4)
Importance Factor I 1.00 (Table 6-1)
Exposure Category B (Sec. 6.5.6.3)
Topographic Factor Ky 1.00 (Sec. 6.5.7.1)
Velocity Pressure Exposure Coefficient .
evaluated at Height z K. | Varies | (Table6-3)
Velocity Pressure at Height z 0; Varies (Eg. 6-15)
Velocity Pressure at Mean Roof Height Oh 27.909 (Eqg. 6-15)
Equivalent Height of Structure > 76.14' (Table 6-2)
Intensity of Turbulence I 0.261 (Eq. 6-5)
Integral Length Scale of Turbulence L. 422.8' (Eq. 6-7)
Background Response Factor (East/West) Q 0.85 (Eq. 6-6)
Background Response Factor (North/South) | Q 0.826 (Eg. 6-6)
Gust Effect Factor (East/West) G 0.9097 (Eq. 6-4)
Gust Effect Factor (North/South) G 0.828 (Eq. 6-4)
External Pressure Coefficient (Windward) Co 0.8 (Fig. 6-6)
External Pressure Coefficient (E/W :
Leeward) Co -0.3 (Fig. 6-6)
External Pressure Coefficient (N/S .
Leeward) Cp -0.5 (Fig. 6-6)

Table 2b was developed to determine the wind pressures in the north/south direction. These
winds are currently those most prevalent at this site because two adjacent buildings are located
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on both the east and west sides of 40 Bond. The summation of windward story shear calculated
by ASCE 7-05 is within 10 kips of that found by DCE, which insinuates that although there was
a variation in pressures used, both methods provide reasonable answers and therefore either
method can be used interchangeably. The reason behind these calculations being lower can be
due to the fact that my windward pressures never exceed 25 psf and go below the lower limit of
20 psf provided by the NYCBC. This is clearly seen in the diagram of the windward and
leeward pressures at each level (Figure 12).

Table 2b
Wind Loads (Nerth/South Direction) B=134'-4", L=64'-8"
Height Foree (k) Story
Above Stpry Wind Pressure (psf) Total of Force (k) Shear Story Moment | Moment
Floor Ground Height | E; Tz Pressure Windward of Total Windward Shear | Windward Total
Z"(”Pg @) (psf) %Hl“’“ Pressure m@;m Total (k) | (ftk) (fk)
Windward | Leeward ¥y
FH
Roof 13430 1475|108 | 2844 23.86 -16.57 4043 3361 36.96 3361 56.96 4265.08 | 722776
PH 119.55 1266 | 104 | 2738 23.16 -16.37 30.74 39.39 67.58 73.00 12433 4458908 | 764964
10 106.89 11.83 | 1.01 | 26.59 22.64 -16.57 3921 3508 6231 108.98 186.85 363146 | 6290.03
9 05.06 11.83 | 098 | 25.80 22.12 -16.57 38.69 35.14 61.48 144.12 24833 3131.76 | 5478.76
g 83.23 11.83 | 094 | 2475 2142 -16.57 3799 34.04 60.37 178.16 | 308.70 263033 | 4665.74
7 71.40 1258 | 09 |2370 20.72 -16.57 3729 35.02 63.02 21317 371.73 227844 | 410092
6 58.82 11.83 | 0.85 | 2238 19.85 -16.57 3642 31.54 57.88 24471 42961 1667.31 | 3059.54
3 46.99 11.83 | 0.79 | 20.80 18.80 -16.57 3538 20.88 56.22 27459 | 48583 122593 | 2306.39
4 35.16 1183 [ 0.73 | 19.22 17.76 -16.37 3433 2822 54.55 302.81 34038 823901 | 159298
3 23.33 10.83 | 065 | 17.11 1636 -16.57 32.93 23.80 47.91 326.61 58829 42533 856.20
2 12.50 12.5 1 057 ] 15.01 1497 -16.57 31.54 25.13 52.96 35174 | 64125 15705 | 33099
1 0 0 0 0 0 0 0 0 0 351.74 64125 0.00 0.00
E Story
I Story Shear 35174 - EMoment
3 5 55 -] ! = 55 -]
(Windward) = o (5;1:::1) _ 641.25k (Windward) = 2469558 frk EMoment (Total) 4355014 ftk
EDCE Story Shear (Windward) = 360k EDCE Moment (Windward) = 30200 ft-k
LPenthouse Roof
VEL179-1% 2
23.86 psf
LPenthouse
TEL168-a % —
| 23.16 psf
wlevel 10
TEL151-9° )
Lovel 5 22.64 psf
LLeve
YEL13571T —
Level & 22,12 psf
Sl e T 7
Level 7 21.42 psf
eve (.
1167 E‘)
| 20.72 psf ©
wlevel 6 =t
YEL103-8" —)
Levels 19.85 psf
eve
eLor10 —
Lovel 18.80 psf
level 4
“EL800 )
Level 3 17.76 psf
LLeve
“EL68-2 —
Level 2 16:36 pst
Y574 —
| 14.97 psf
Llevell
YEL447 10" / —

Base Shear-641.25 k

Figure 12 — North/South Wind Pressures
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Table 2c was developed to determine the wind pressures in the east/west direction. Although
there are currently adjacent building blocking the wind on the lower levels, wind in this direction
must be examined in the event that these structures are absent at some point in the future and the
full wind load is applied. The summation of windward story shear calculated by ASCE 7-05 is
within 5 kips of that found by DCE. Similar conclusions to those stated for the north/south
pressures can be applied here. A diagram of the windward and leeward pressures at each level is
provided to show the values and how they change as they continue up the building (Figure 13).

Figure 13 — East/West Wind Pressures

Base Shear-236.6 k
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Table 2¢
Wind Loads (East/West Direction) B=64'-8", L=134'-4"
Height Force of Story
Above Stgry Wind Pressure (psf) Total Force of Total Shear Story Moment | Moment
Floor Ground Height | K; qz Pressure | Windward Pr Windward Shear Windward | Total (ft-
cm | ® @0 | Oayo | CEEE | T Towld) | (@) k)
Windward | Leeward
PH
Roof 134.30 14751108 | 2844 2572 -12.64 3836 g8.23 1320 2.85 1320 112309 1772.74
PH 119.53 1266 | 1.04 | 2738 2495 -12.64 37.59 13.50 2033 2235 33.53 152870 243229
10 106.89 1183101 2659 2438 -12.64 37.02 1233 18.72 3468 5227 1244 .43 2001.07
9 05.06 1183 [ 0098 | 2580 23.80 -12.64 36.44 12.04 1843 46.72 70.70 1072 .67 1751.97
8 8323 1183 [ 0094|2475 23.04 -12.64 35.68 11.65 18.04 3837 2874 90031 1501.68
7 7140 12.58 | 0.9 ]23.70 2227 -12.64 3491 18.11 2840 7649 117.13 1178.71 2027.49
6 58.82 1183 [ 085 | 22.38 21.31 -12.64 33.93 16.30 2597 92.79 143.11 261.71 152758
3 46.99 1183 | 0.79 | 20.80 20.16 -12.64 32.80 1542 25.00 108.21 168.20 632.77 1179.02
4 35.16 1183|1073 | 1922 19.01 -12.64 3165 1454 2421 122.75 19241 42465 851.28
3 2333 1083 1 065 | 17.11 1748 -12.64 30.12 12.24 21.09 13499 21330 21873 492.06
2 12.50 125 [ 057 ] 1501 1595 -12.64 28.59 12.89 23.10 147.88 236.60 80.55 28881
1 0 0 0 0 0 0 0 0 0 147 88 236.60 0.00 0.00
% Story
Z Story Shear 147.88 - % Moment
K 3 / = 5525 3
(Windward) = o ?Th::ali)= 23660k (Windward) = 9266.33 fik EMoment (Total) 1582598 fitk
EDCE Story Shear (Windward) = 150k EDCE Moment (Windward) = 9400 ft-k
JPenthouse Roof
YEL175 1% 3
25.72 psf
Penthouse
'EL_54'-4’?§‘ —
Level 10 24.95 psf
LLevel 1
“EL1519' —
Level 5 24.38 psf
4, LEVE
“EL139T —
Level 3 23.80 psf
Y108 T —
Level 7 23.04 psf
LLevel
“EL116'3 —
Level 22.27 psf |
evel
RGETEy R
Level 5 21.31 psf ]
L Level
YELSTID —
Level 4 20.16 psf
L Level
YELBOD' —
Level 3 19.01 psf
Stles 2 —
Level 2 ‘ 17.48 psf
Selsr o 3
I 15.95 psf
sLeue 1
EL44-10" P —
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Seismic Loads

In order to calculate the seismic forces on 40 Bond, Chapters 11 and 12 were referenced from
ASCE 7-05. DCE performed the seismic analysis based on the NYCBC, and there is a large
difference between the base shear that the firm designed, and the base shear calculated in this
report. After speaking with faculty in the Architectural Engineering department it was noted that
such a great difference in possible when working between two separate codes/standards. Until
further analysis is done, it is assumed that this is the reason for the different base shear values.

Another assumption that was made in this analysis was that 40 Bond employed a rigid
diaphragm which allowed for the use of the Equivalent Lateral Force Procedure found in Section
12.8 within ASCE 7-05. The variables used in this procedure are located in Table 3a.

Table 3a - Seismic Design Variables (ASCE Reference)
Soil Classification B (Table 20.3-1)
Occupancy 1 (Table 1-1)
Importance Factor 1.00 (Table 11.5-1)
Building Frame
Structural System Sy§tem: Ordinary (Table 12.2-1)
Reinforced Concrete
Shear Wall
Spectral Response Acceleration, short Ss | 0.361 (USGS)
Spectral Response Acceleration, 1 s S | 0.07 (USGS)
Site Coefficient F. | 1.00 (Table 11.4-1)
Site Coefficient F, | 1.00 (Table 11.4-2)
mg:rli Spectral Response Acceleration, Sys | 0.361 (Eq. 11.4-1)
MCE Spectral Response Acceleration, 1s | Sy, | 0.07 (Eq. 11.4-2)
Design Spectral Acceleration, short Sps | 0.241 (Eq. 11.4-3)
Design Spectral Acceleration, 1's Spi1 | 0.047 (Eq. 11.4-4)
Seismic Design Category Soc | B (Table 11.6-2)
Response Modification Coefficient R |5 (Table 12.2-1)
Approximate Period Parameter C: | 0.02 (Table 12.8-2)
Building Height (above grade) h, | 134.3 ft
Approximate Period Parameter x | 0.75 (Table 12.8-2)
Calculated Period Upper Limit Coefficient | C, | 1.70 (Table 12.8-1)
Approximate Fundamental Period T, | 0.789s (Eq. 12.8-7)
Fundamental Period T |134s (Sec. 12.8.2)
Long Period Transition Period T, | 6.00s (Fig. 22-15)
Seismic Response Coefficient Cs | 0.012 (Eq. 12.8-2)
Structure Period Exponent k | 1.42 (Sec. 12.8.3)
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The NYCBC makes use of different variables and equations in comparison to ASCE 7-05. In

most cases it was clear that certain variables were directly related to the other and the only

difference being in the coefficients used to describe them. An example of this was Site Class S;
in the NYCBC which referred to materials with shear wave velocity greater than 2500 ft/s. This
same description was used for Site Class B within ASCE 7-05. There were also instances were

coefficients were not comparable such as the response modification factor. Inthe NYCBC,

Rw=8 for ordinary reinforced concrete shear walls within the building frame system, while R=5
in ASCE 7-05. The variables needed to calculate base shear according to the building code are
located in Table 3b. The actual calculations to determine base shear are included in Appendix C
with further description of why the two values differ.

Table 3b - Seismic Design Variables | (NYCBC Reference)
Seismic Zone Factor Z | 015 | (RS9-6)
Importance Factor 1|1 (RS 9-6)
Site Coefficient for S; Soil S |1.00 | (RS9-6)
Response Modification Coefficient Ry | 8.00 | (RS 9-6)
Overall Building Height hn | 152'
Coefficient C | 147 | (RS 10-5¢)

The base shear calculated for this report was V=C;W with W being the effective seismic weight
per Section 12.7.2. A spreadsheet was set up to tally the total weight that accumulated at each
floor above grade and an overall building weight was determined with the summation of each

floor. An example of one floor can be found in Appendix C. The effective weight was then

input into Table 3c that determined the base shear and overturning moment due to seismic loads.
All supporting calculations are located in Appendix C and a diagram is provided to relate forces
and shears that resulted from seismic loading (Figure 14)
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Table 3c - Seismic Loads
Stor . Lateral
Level Weighg W, Height h, h< wyh, X Cuwx Force F, Story Shear [ Moments
(kips) (ft) (kips) Vy (Kips) M, (ft-K)

PH

Roof 394.00 134.30 266.69 | 105075.84 0.07 10.97 0.00 1392.20
PH 1143.00 119.55 233.56 | 266964.03 0.19 27.87 10.97 3155.28
10 919.00 106.89 205.58 | 188931.24 0.13 19.73 38.84 1991.16
9 915.00 95.06 179.85 | 164565.43 0.11 17.18 58.57 1531.10
8 915.00 83.23 154,57 | 141429.55 0.10 14.77 75.75 1141.16
7 1369.00 71.40 129.78 | 177672.17 0.12 18.55 90.52 1207.09
6 1326.00 58.82 104.05 | 137975.52 0.10 14.41 109.07 761.50
5 1319.00 46.99 80.55 | 106250.50 0.07 11.09 123.48 455.17
4 1330.00 35.16 57.88 76974.58 0.05 8.04 134.57 234.68
3 1451.00 23.33 36.26 52612.65 0.04 5.49 142.61 98.16
2 1295.00 12.50 17.80 23054.05 0.02 241 148.10 15.04
1* 166.20 0.00 0.00 0.00 0.00 0.00 150.51 0.00

¥ wih;“
= 1441505.58 | **¥ F,=V,= 150.5064 k Y Moments M, = 11982.54  ft-k
Total Building Weight (Above Grade) = 12542.20 k

* First floor story weight is only the weight of the columns whose base is at the ground floor. Weights of slab, beams
and superimposed dead load on the ground floor are not considered because base shear is related to levels above grade

and those components mentioned are at grade.
** DCE Values:

V =360 k (See seismic load description for reason behind varying base shear values.)
STORY FORCE STORY SHEAR
Fenthouse Roof 1097 k -
“EL179-1 %" - 10,49
LPenthouse 2787k o
TEL164-4 X" M
4 3884k
(—
Level 10 1975k o
o Ed
EL 1519 ¢ SB5TK
gleveld 1718k o
EL139-11" * ¢ 7575k
gLr:-,-& 8 1477k 3
EL128%-1" 0
¢ 2052k
olevel7 1855k o
EJ o Ed
EL116%3 ¢ 109.07k
glevels 1441k o
“EL103-8" + 17348 k
¢ 48
Llevels 1109k o
“ELO1-10" i ¢ 13457k
o . 13457k
o o ¢ 18261k
wemt iy v
e N 148.20 k
Et'l:&?".-;" = }
¢ 150.51k

EL44-10"

L

Base Shear - 15051 k

Figure 14 — Seismic Loading on 40 Bond
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Spot Checks

In order to verify that the loads determined via Technical Report 1 were adequate and
reasonable, spot checks of typical framing were conducted. These spot checks were imperative
in being able to compare the calculations done in this report to the design of 40 Bond by DCE.
Only gravity loads were applied when doing these calculations and therefore at least some
variation could be attributed to the fact that lateral loads will also be present and require analysis.
These typical framing elements were taken from Floor 6 and included a check of the slab and

column 2C (Figure 15).
| |

@ & : &
—_— = = i ‘ T | dr 5 h— — = _

Panel A
=) | |
=) Panel B Panel B
&—-—13 — e e
=]
5 ) | |
o
=3
=
é N lumn 2C
b
@—— L N, ¥ s - — — —— - —— ] —
=1
5 T PanellA

FET
L2 forBi=25"0" | 12forBl=25-0"

@7_ R e = % . = = u J4_
I‘ II‘ I‘

IRRRANRER Y
bbb 4 & bbbl LLLLLdddd

Figure 15 — Slab and Column Spot Check Locations

Using the Direct Design Method (DDM), referenced in Chapter 13 within ACI 318-08 and
Chapter 13 within Design of Concrete Structures by Nilson, Darwin and Dolan, two panels of
the flat plate slab were analyzed to validate the current design based on the determined loads.
This type of analysis, in turn, can ensure that the loading was accumulated correctly. For both
Panel A and B, the 9” thick slab was above the minimum thickness provided by ACI. Then the
column strips and middle strips of each panel were designed for flexure. The reinforcement
required was related to the reinforcement designed and in most cases the number of bars directly
corresponded to that noted on the plans. There were instances where DCE had designed with
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additional bars in comparison to those calculated by the DDM. Reasons for this, which are
supported by the fact that these areas were those located closest to the core shear walls, may
include the fact that no lateral forces were applied in this preliminary design. Loads travel
towards the greatest relative stiffness, which in this case is the shear wall. There will be a higher
moment value in this area and therefore additional reinforcement would be required which seems
like a logical variation between DCE and the calculations found in Appendix D. There was also
a check of punching shear at column 2C which revealed that no special shear reinforcement was
needed at the column and no note of shear heads were noted by DCE.

The spot check of column 2C was done by creating a column load take down spreadsheet seen in
Tables 4a, 4b and 4c. A transfer occurs at Floor 7 and the loads that would be added due to this
transfer were accounted for. The load combination of 1.2DL + 1.6LL + 0.5(S or L,) was
determined to be controlling and the loads seen in Table 4c are those that were applied to column
2C for the spot check. Using Eqg. 10.2 from ACI, ¢P,was compared to the P, provided by the
tables below and in all instances it was found that the columns designed by DCE were more than
adequate. It must be noted again, however, that these loads are only those due to gravity. An
axial force was applied to each column and no moments or additional forces from the lateral
loads were taken into account. This leads to the idea that the large gap between the column
capacity and the present loads is because of the absence of other loads that are most likely there.
For this initial preliminary analysis, note of why there is a discrepancy is substantial for this
portion of the report. Supporting calculation can be found in Appendix D.

40 Bond Street

New York, NY

Table 4a - Spot Check - Column 2C

Leval | Tributam Dizad Liva Supsrimpoesd Total Dhaad Snow Eﬂ 'Il:tilDLf Taotal Load
Supported| Ares(ep | Le® | Lead | Deadload | Load(Dmad= | Lead | qipys | gp~ |(2DL=Les

{paf) {padf) {p=f) SDL) {paf) kips 0.55 kips + L) kips
PH 61 1125 106 40 152.5 L 13.02 22 TR35 18,1235
10 §1 1125 40 25 137.5 0 11.74 1564465 14,1835
g 61 1125 40 25 137.5 L 11.74 1564465 14. 1835
& 61 1125 40 25 137.5 0 11.74 1564465 14,1835
T intario 61 1125 40 25 1375 0 11.74 1564465 14,1835
T exteriog 62 1125 100 40 1525 0 13.24 23157 18.437
& 484 1125 40 25 137.5 L 0510 126.711 114 855
3 404 1115 40 25 137.5 0 05.10 126.711 114,855
4 484 1125 40 25 137.5 0 0510 136,711 114 B55
3 484 112.5 40 25 137.5 0 £3.10 126.711 114,855
2 455 115 40 15 137.5 0 27.50 116,775 105.TRTS
1 455 1115 40 25 137.5 1] 27.50 116. 7075 105.TRTS
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40 Bond Street

New York, NY

Table 4b
Transfer Loads (Transfemed to Column 2C at Laval T)
Toral
Totsl | Lesd
Level | Teibuwtsy| Lesd | (1.2DL 1T;ﬁh1£ I_*“l“:,'ss
Supportsd | Ares (2f) | (1.4DL) | = LerL | ¢ el
kips | =0.5%) L
kips
TH 1828] 3003 6828 57.31
10 182.8| 3519] 4680 42.5
) 1828 35.19| 46.80 42.50
2 182.8|  33.19| 4680 42.50
Tinteior | 132.8| 35.10[ 4s.80 42.50
Temterior | 187.5| 40.10] 70.14 58.88
Total 21058 [ 32507 286.19
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Table 4¢
Column Load Tzke Down
Totsl | Totsl Load

Leval | Lesd | (1.20L - {IT&‘I Eﬂs

Supportad | (1.4DL) | L6LL + L kips

kips | 0.53) kips B
DH 13.02 22.78 19.12
10 24.77 38.43 33.31
[ 36.51 54.08 47.49
48.25 60.72 187
7 2190.88 325.67 325.67
5 314.97 452 88 440,83
3 410.07 578.39 555.68
4 20518 TOS.10 67054
3 60026 g32.82 78530
2 £57.85 040 52 80118
1 775.43 106623 008 07
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Conclusion

After an examination of the existing structural system and calculations of various gravity and
lateral loads, it was found that 40 Bond was adequately designed to withstand these forces.
Through the use of ASCE 7-05 to calculate wind loads via Method 2 and seismic loads via the
Equivalent Lateral Force Procedure, the controlling force was the North/South wind with a base
story shear, V=651.25 k, determined by a combination of windward and leeward pressures. The
base shear in this direction due to windward pressures alone, V=351.74 k, was well within range
of V=360 k which was designed for by DCE. Similarly, the values for the wind force in the
East/West direction were within 5 k of those calculated by DCE. More of a discrepancy was
found between the seismic loads, but the use of ASCE 7-05 versus the NYCBC may be the
reason for this difference.

Spot checks done on a portion of the two-way flat plate slab and an interior column also proved
that the determination and accumulation of loads done within this report were comparable to
those completed by DCE. These two components were found to be satisfactorily designed. In
any event where they appeared to be overdesigned in comparison to the values calculated in this
report, there was mention that only gravity loads were taken into account. There were no lateral
forces considered which would add greater moments to the columns and slab and therefore may
call for larger sizes and/or additional reinforcement. As research continues for 40 Bond, these
lateral forces will be taken into account and will have an effect on the framing, shear walls and
foundation.
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40 Bond Street

New York, NY

Appendix A — Gravity Loads
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Appendix B —Wind Loads
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Appendix C — Seismic Loads

Building Weight

FLOOR 6
Floor to Floor Height: 1258 ft |
SLABS
Area: 8113 sf 58 sf 310 sf
Thickness: 9 in 15 in 14 in
Unit Weight: 150 pcf 150 pcf 150 pcf
Total Weight: 912.71 k 10.88 k 54.25 K
COLUMNS
Size Quantity Weight
10 x 10 42 55.04 K
22 x 22 4 25.37 K
12 x 22 2 6.92 k
12 x 18 2 5.66 K
26 X 26 2 17.72 k
12 x 36 1 5.66 K
10 x 16 1 2.10 Kk
Total 118.46 Kk
BEAMS
Size Quantity Length Weight
8 x 20 2 20 ft 6.67 Kk
8 x 20 2 23.25 ft 775 K
8 x 20 1 195 ft 3.25 kK
Total 17.67 Kk
ADDITIONAL LOADS
Superimposed
(partitions, finishes, MEP) 25 psf 212.025 k
Total 212.025 k
Total Weight 1325.99 Kk
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Appendix D — Spot Checks

Two-Way Concrete Slab

| ’ [
Ty, REFOET !
o, D*p.clo%‘ﬂmo

- BT CHEXC
- g Sk (Y Fcov - ReSor L\o‘%&we% 12 ﬂ’b)

s de%\csf\ed, oy DCE
9" g .
< §re 2 SO00 pe (nwo} | Sy = L0 OOe
cEAG 2 ToP ¥ Dot addrhorad Mok
¢ Two- W DX |, no oD
o pLzlizdpel | UL=4cp>§ | 8DL> 2003

=7
Eernn

DOrREST Desien Meman - AC\ DVO-0D - Cngeiey VD

-Foarord LoodD = (12K 131 -%ps@«\ + u.mﬁiwoa%\ = 0.229 =¥
MDD maddle Srap | CH= WY Sivip

¥ AN Teeld Snown \V\_‘;B\’?—"' Spor GrEtl Lo camons, ¥

]’pm-ﬁ-\_ A[ 222" & 22"} cownnD (B2 ond sz

2 3
C Mo = Bk dnT B (20')(2"5' 'Q'Fz)

Co.e:zqv = 3o‘l\ =
ot p =0 (.%MU/%\C@( Rt _“CS:%w

M. Shickness o% S\t e uo[o Eer oeand | Tolie 4 50—1
- wleney ol Wwio dbe edelS
— oz (22 Pr)e)) s 842 < cesan LT
5% &0 owty !

A -
4= - M7 00D Mo > 149.6"C
MY S 025 Moe® 107,40

JZ]»Q! > 20[261 G-D N M)ZI{(: 1.0 (_0.&3,_0‘&)

et 2 g 1B A
\M& 0.9 0% 1.0

oclefe = O 0o [aas]l o7
o 1987 ¢f MDA

stha]t, 703 {gae ] — - isa.at

<_ o2l 2 1.0 0.0 [o.ey | o 20 2% o} ™= TO MDA
N = 40‘%\\'-

Page 27 of 37



Technical Report 1 40 Bond Street

Samantha D’Agostino New York, NY

‘ 2l| &
Tery geroex |
Q. MG OTTIND

(" BC- Q" S8 Lr_mr\' - el M

K218y 150,44
S o 0% 10

Q;h)g‘—-o 0.0 E 0. | oo

0.8 of M o CH &

o f‘z]@\ 0.8 ]E?]_(sn‘g_l C— = BROY
2327 of M* Yo MBA
whf20 pao TEBN 0% = 25,0 %
)
\’7
o -
< N M
E Toral M e 10140 -1k gL N
9 s 825 -w»d “THTL WD« 20
MY -403 250 -405 -\ f—\’P.O‘“
MB=10" (5 on ebuney eude_> =120
° Teaqn og Sap !an%-
Mo epaory * 2k 29) ="
Min Sl + orperarse & SINCong it ;
< PFammn ® 0.001B0F (-g-w 4= Lnbwﬁ
~ \ .
] / I Clporr = t‘cr;‘Ji(j)
Lo - / i 5 o d\u\n%‘ d«ﬁ\'\b‘ft "(b
S_? e 0 8 o \ _‘S*“_\Fﬁw—_‘“
& " i
e 8 e ¥ 4> dmﬁ‘-q:"'f‘r-‘[zto‘%‘ﬁ - g
= ed « B 0.5 7.8
Melz.) +=€ 8 s,ed (CE‘) d\on% 8'h 0.9 7,8

M L i
F 37 depert ° TFH‘”

#4@, V2 ('Mo\)j d\wn% - 7-62”
#F (p~rAgaary ™ 7<66“
d\Df‘% = —]'l?Jli

—
CONTURE T WERT PR

Page 28 of 37



Technical Report 1 40 Bond Street
e

Samantha D’Agostino New York, NY

} ‘ ald
Tea Qevoes
, Q. DPAOYTIMGD
( 8C- 9" s @mu-r) - pael b
RSN oF SR PEINT N GOUIMAY arpae (c-e%
_ Vet M Lany
Been No. o iphen Y ey ov Spon
1 Mn Uq “1T3.D 920 -8 D
2 Cs u;\&\h\b(.:ﬂ) 120 120 (2.0
3 3 Elecnox cegd™) d(ﬂ*\ 182 1.5 gik-y
T
&
@‘S A Mo * M“|(p ’v”‘"(o.q U% - 9.7 -mM
¥
S ) {\ok%‘%\“i—ﬂ -1 an -0
OY‘QQ\‘-QM’K My 12706 ) ol e
N e gy (o )1 \ 2248 Y ooad) (- 0,54 (6.024.3)( 02D
£ 5y PR-) | oatosesdyons) i esi(onzes) e
2 404" 415" WY qu”
QKN
G R M"/\od*- -320 162 - 243
C - Piem Toske nRo Lm:% 0OEID 00028 0.0800
& hoprd | 90D | (292 B3 ]
9 Pymun ™ 0.001810C .94 144 Lg%
1o N* loger of S0 §49 zasl L zed wT-liz |
heea
ALz 03102, bt 070, Pa 0:44=
i Nown * wiin of el o™ 1 7
2%
ChAelLeED jeld oy -T
Ints ML - 17+0 TR R LS s B
My \3E A M, o jo¥ 4
\ Mo 12%0 Mg - 9% 0
‘ R
The rend. QBSOS Sy tire el ond miadie oft 0D P erawd Wk
& of s OPRTLnEel b OCE, o pERiol 2AEWNERON) gy,
; Neor Une elovlion hed @ SDLof 28psf Wil DCE had  DBL: Z0pSE.
- Tre yend Aov N nS)V‘d’ 0nd of ¢k’ SN ek Ozed oy D
A oBon §or Unio ahertont ey nese o 99 ity QH!‘S\OG\’ & o ekt
Jo Grt coe sTeer ol oMo ot dvauimg morR eralTY . My cose!
do Qo NGNEISI QU \edarod \oadmg

Page 29 of 37



Technical Report 1

40 Bond Street
Samantha D’Agostino

New York, NY

’ ’ 4| &
—Tecx, REPORS” '

o DRACTSTIND
S = oS - (cou:r} - Pl B

sTES\GN oF SMD CENE N MEDLE See (MO

ny @pa
bem Wo, o ipren M- M
[ Mn L\\L} < do.y 25.0
2 MS i ‘OLm\/ 120 120
QSE 3 Efccrive o@ndbn) 1.2 12
% 4 Mo Ml =Ml o S 449 7.8
’ 5 M"( ori2 (%:"‘% - :4-,483 il
et Oy = 400" < 1%
© Ro = Mo [ q2 -G 49 &
y £ JremTeie hfaeudwv OB 0.co0h
(-- & haiped 147 612
g Ag s 0.00\DBT TLa+l MLL
Y M= letar of Svp 8T q.14l0 EE_L
0.20
i MNoun= o dthof MO Glole™ 7 q
i

My taleuiodd VIOt marares Uo @Lc:c:f'\\\ Moy TCE O Sov Une,
mddle sivip v Was el k., BeeodX ““61 oW Spond i 1D

vy Gioedl Hroad vy loadD O mieolodieny oW @mpro e Us Ynodr
derk oy DCE

Page 30 of 37



Technical Report 1 40 Bond Street

Samantha D’Agostino New York, NY
‘ ! Ik
e REPORY | !
S MO0
( C: 9" sud (cm-“’w - PNELD

\/phMEL B | g2vwe2" wemng (€2 e0d (‘."‘o\
Mo % oy dnte 2 Lzb)(o.zzq\( lc\“’b‘%vl = 90, 4%

wg= 10 (ence Pk pare, TgeTy)

% Min WugkresS of Slakd ua|o 5. Beems L Taoke %Fbc'}
(‘% “inkerieov pandl wfo drop erelD
r\,i: — dn = (195 22}10)(\2"} - & 427" < td&&t{‘g\z q"
Y 33 33
&) M* «
M- M= M 06D Mo = 45,2

MY 03BMo = 1.2

\PZH‘: 25/\%5 1R ) q\-onP‘: L\-ODL‘-Z&>:|'7-5

( AML210E (D64
- J2ld L0 123 2.0
viz| €, O 13 Joew | 45
Ly tb.w®fs of M7 4o CDH
= 0]&9.‘1 .
334y of M7 vo MDD
= 4 Bk

AL B\D ] Riod | 4
$a 1 8y ) 1% 2.0

ocda[g 210 1B e ] 49

Wl le of W No (B
=R

3%. 4 og M e MS D
= de.

A p M \
Teval M [-\4s2 B2 -4
c3 " Bay ~9ed TRNEL B
Mo -4 26l TAS Tordl WD 2%
one 12w = D0
M= RGN T (Do
(-3 on afrer audde
\.\_ PL@B Loy @ h&‘f\ﬁ‘ (CQ\)) 24~ ag = /Y

¥ AR L mwdle a.- 3’
# 402 (Mﬁ) )
o s .88

4 Aie)

Page 31 of 37



Technical Report 1 40 Bond Street

Samantha D’Agostino New York, NY

l ’ 0|8
TEG. RETOeT N
aC-q" s (.c,on*‘-\ - PaveEr 8, o MesTW0
e d
' s DEBS\AN oF ST REWF 0 gyomt) Srrie LC%B
Ay .
WJen Mo, TeeEr (NN M M
\ M (,\q -G 1 =2\
2 Coendun L) fs's) (DO
3 Efganst oagiany B o)
g
< .
£ 4 Mo= M g0 o4 7.9
D'T : )
i 5 Mo (\ﬂ(b(\%’:_\g% - 9. 4032

Ored Qpun = o -X (.\ooo\') -
w ~°\\(o.014b)ugoom>(1—ov‘aqa 0-024—’5)03%% ToeR”

< 7.\3“)1.6"@

G Roz Molggz - 9.0 22.%
( 7 P oo #%e () 0.0629 0.00\4
8 Moz pod 2.0 LB
9 Aemun = 0.00\8 ot 2.4% [ 2.4
16 M= favagy S &2 9 1.05+ 8 12.\5-:@
Arao
B, = OA% N, AT 0200
i\ M 2 LW1dn 05: o 8~"b'3>-\, Q l q
2E
WM_.ME_WH S 5(;;-:".“%.-__"-"Wﬁ“mmwm
D It 2% =M”
Mt <34 B4 MY

e rund Cadooloded o W BUppevyD ey Q¥ Ve BOUE nwb,
- poss\ble reeter S teceogn, W spay e Wwamded Dext Uo Uw
cort sheor wallS ey | dueBe W redadier shffresss, drop Yo

toad. Beoooi we art ol \oo\cms o \orevod Yoodwng addrieny
oY S i Wi, oA ot NCReUY, T2 weotd) &Aﬁa‘ o e o

( Wereasr, We ¥ 0-8- Do s onze \eevoy 100D XS mearporaded vy
U enalusls .
Aorfr Yo wdd oo ® y T JARS  (edeins oy vy ooE

S ®aned res

Page 32 of 37



Technical Report 1 40 Bond Street

Samantha D’Agostino New York, NY
|
!
] ] als |
TEon QEFORN )
3C - A" SRS (,Qcm'r’! DaEL T Q. O PCOTNNG
(* *TES\GMN oF SUND RERNE, o) Moo STRsR Lr-'\"bv
et
Hery Mo, RSP M AT
\ My - 48D 26
2 M3 iy \oLm\ 10 SO
3 EfRon® e\upsmdbvﬁ e T
N
g 4 V\o“.;\'Mhl(j) 1“""‘\0‘0; - 52.9 29.0
@: {
5 s O (55 e w3
A = 4% 00‘3‘5 "
- 2.0
0.9 (0.0 28% Luouod ) (1-0.5 TN
< 12" =d
&) Ro " |wa -] a2
C LT _PAvom ol ps,%omw} 0.0012% 5. 000
& Ae = plod Lmﬂ lo4 0>
q Mo g 0-001 B T2.a3) 2.43
1o N = oraer of Seegnd %] BESA
0.20
0 Mirun= e ofy M2 8559 9
2t
\ Codovloed = |Bed- PCE = 13 &4 ‘
My cened renS 19 ey e gy oD Unadr m%;%md bL}
DCE . “om Wus ¢ 1d cesumed Uhedr T EEURD ey woodD  oerreaily
ond \vrad- o Meen S °'§ aﬂw\od‘l‘f\% MS WV\% 1D LWONRETIOU Yo
Whod o DCE -

Page 33 of 37



Technical Report 1 40 Bond Street

Samantha D’Agostino New York, NY

i a] &
T2y ReFor | !
8C . 9" Snes Qcour) AN, SHERE_ S DG OB

Spent TES\GN W FRATE SeD
R13.10 - Deon of Cocerwi, Shockses

/‘____/
bo Ponorin, SWERR,
*
4, ':;,_ A9z Crecma, *
2 ¥ Cooim 2C |
N RS S5 ]
o . 8 8,0 © O BT (d h qma‘—h%
g E Ay (4l ! aveee |
Y 0 b . p2%22"
i I R s £ @ 23“ Wy
fodun dieehons
. -E‘Q- & kot
N = ‘\“\XSS‘Q o, 4 EEq.\%n\\q’_\
49" -la’ -4 (018): 18187
L g
(- o = 2(°‘12>Jf22'i : Z(Eii-)}r 22" = 238197 b= (4D
)

\lg = 4 \E 5000 (llﬂ,@t')(';.%"‘%‘) T 262"
Mot o € N - o(ad; +2>W‘m d

®g * 40 fov mierior columnd

\e: ( N +2)\] S (naska %’l%\‘

g%
= 308, ok Goen !

Q)ﬂ \"/ \'u
\ c PN = (07‘5)(2@@.2"'5‘ 199.7 %

\y - (O.nqkﬁ%)(,AQ"t%‘F" (%71) - \\ZA-K
—Trin hea - Cowrn KR

Ve = 1aa1 > V=112 4™ Goap

P

peanee (Vg 2Ny We S GRS not 1equIrt Spoa) Snayr e
Od Yert ot ro pundhuing Snecr relaied conemMs o ol 2C- \cm\ 0
DOE G 1o Ntk ot any ereed o o ) o ghivey

Page 34 of 37



Technical Report 1 40 Bond Street

Samantha D’Agostino

New York, NY
Column 2C
A[}E)
“Tec Report }
D, 2]
;- SDigge
|
SrotT Quecr.
Qauomn = ZC
* Eq. 10-2 - ACLDIB-0D
DPo ook = 0D b Y_O-%’i‘)—}'g (A&' A%Q 4 Ag,{-l
3 * A lode loaied 0 Eprecdsnest (vswnay LC T 12DL T heLL 4 05@?
&
B~
%‘ SOPRRTING TrurHodeE
9 A‘Sd&%\gﬂﬁd by OCLE © 1OMO Ao~ 1OO0
41 Ao = 4(000)" 2.4 °
*6@\0
o= Dk .
dent 0800 bfﬂ{o%‘ﬁ(ﬁj (oo-2 4) (24Ye0)] = 290.0
‘_m GASH i
| TRl B S o e
( SoepoRamig e 1D .
Ao cesiared o TRE © 1010 Fq 5000
Eh A A INCRES R
#3810
3 5 B
DPs 0. b(e.u@\:o %Ebt@] {ico- 24} ¥ 24(e) ) * 200
< Q0. 1 oty
apmernS Laa §
S cmared by OXE- 10RO B =100 n?
i A= ;%= 40,60~ 2 40
=#3@\0,
R =1
13
dPp: OB Wm%vwrga":ﬁj(to-z.ﬂ v g4 {_eoo)] : 990"
\”430 B4R <290, Lo“ oy’
QG [emL O 2
ba Qeoaned by TCE = 1OMO OO
( Eh ! 471 ES4LO,m®=?~4'ﬂz
i &2 \O
qu,, -0 %)Lo‘apfhfo 35%(55 0e-2: 4> + 40 coojl - a0
qu ©a12 " € 2. o o)

Page 35 of 37



Technical Report 1 40 Bond Street

Samantha D’Agostino New York, NY

| n
Tean Regovt '|
S.D'Pﬂo@"‘b i
ff Coppant 2C (Cont] |
k\_ e
Gwmwmoa e, 1 (*;norc&%e. ool dut o “rroneter
P oemarad by TOF © g2x22 Ay~ 480"
2% An® B2OW
#5@ \0
‘C"@y-?;\

fen- 0.8 (e@»a)[o.aa wj(a%d-az%+ @.za)wo)l ¥ 1222.1%

Q

é [Py z2B.T% tigz2 1" ou»\\
@‘g ,J_____r___ e —— e
M

SrrersnG lavzL b . .
AS demian bl DK ° 2N = 48410
_ i s P%-— 6200 >
#3€\0

} |- B
C -
BP0 = 0-300) | 05816(63@84’5'28) +528(69 ) 7 e

T- 452 68° 2721 oy

DEeG leven Fy )
pe ABGRA by g - 2% FABANT .
V2% (o /56 LS

#E0

,_,S\‘C= b\iﬁ\
P O‘%CO-Uﬂ[o‘wcs\(m—a’@* 528WO)) * 12
Ej“" ’éﬂ’bﬂ“‘@jﬂ oy

aQ epornnyy  Leve 4- , 2
) sz\BrEd by pCE -+ 92" %722 = 4840 .
2¥ o Aa=5.2%\n
#3@\0
‘C. :&v:a'\ o
bn: 0.8 (0.63) Ko-&‘?{&j(@—ﬁ‘zf})* 520(60)] ¥ 18D7.D

Page 36 of 37



Technical Report 1 40 Bond Street

Samantha D’Agostino New York, NY

’ ala
“Ten Repory
8. D hgpEn N0

Cowrnt 2C (coﬂ“t\

Sopcerw) LaEL o)
As demoped by TCE ° PeR Yy Ao 4240 .
247 b (2.60) ()7 720
+3@1\2
s )

trn = 0D (O-w‘fh[ oﬁ)é E,E)}(AEA -1 ?«) + (‘1.2.)(&03} = 1910.6"

Py” gy2.80% 2 1210.6% [ oLyt

ERRimAn

Surroening \gveL 2 o .
Ao dediaed by TCLE « 72" %7 = 484 m
% H 2+ Pse * (.On(DCDUi) 12 ML

¥R
S 86
Pon- 08 (o‘c@)[o\a'b L@)G&é« -‘1-2\ 1—&1}(@0)] = Q10 *

( Dy - gt <06’ | o’

SumpeeTingG Vel | i
7S demiared by TCE © %2'vzz" = 424w T
3 A ra Et. = 7207
LcRcars

L s OV
3%~ 0.2 (0eD) | o‘aé&g (434 -m) * (12)0) 1 9106

e .
\”Dw lowe 23 1910, \ otay!

e e —

CONCLISIONS ¢
“rre \eodD coteniodcd ere 0Bl tugner Liran Wroze roled oy
TeBmone Grsvhng Broynaerd (e &k Vo my 0SBLNETonS e
|co£\\r6(\00&‘.cd " %‘,\% vtpa\’f) As Sern i W prodnoud Coladiahion,
ol oS o vt Mgy 20Reent Yo Yiord Y oo W)
Ui Smeout. T (eosnn bemnd\\m\m& oo tefueen )
o rEROY loodD 1oy ' oot Mo T Joar Wind- ooty onod
(oS LEsC (X Bdend n Urese any miededionD, Mo
o bXaiy Y0 oo e prgern, Nowe Wy TAE deigred column
are. ToR. Wsa&owxq desiapod ad will P drecs,

AL connts dcegﬂed seneSacotly i relanon W 5\’&“\*‘{ oSS

/“\

Page 37 of 37



