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Executive Summary

The following report is an in-depth summary and preliminary analysis of the
structural system for Eight Tower Bridge, a 16-story steel high-rise office building
located in Conshohocken, Pennsylvania. Completed in April of 2002, Eight Tower
Bridge sits on the shore of the Schuylkill River, next to the Fayette Street Bridge,
leading to both interstates 1-476 and I-76. This prime location for a multi-tenant
office building is less than 15 minutes outside of Centre City Philadelphia. The
building was designed by the high profile architecture firm of Skidmore, Owings and
Merrill, who have been responsible for such structures as the Sears Tower in Chicago,
and are currently designing the new Freedom Tower in New York City. Eight Tower
Bridge is the most recent office building to be constructed in the Conshohocken area
by the real estate development company Oliver Tyrone Pulver Corporation. The
company has built nearly $400 million worth of new office, commercial and retail
space in the area over the past 10 years, adding nearly 1.2 million square feet of
rentable space. The 315,000 square foot Eight Tower Bridge was the largest single
function structure of the Tower Bridge buildings to be constructed, falling second in
overall size to the mixed-use One Tower Bridge.

The scope of this report is limited to construction documents issued for construction
on March 25, 2001 and in some cases, revision bulletins one through seven. This
report is intended to provide an overview of the existing structural system of the
building, including information relative to design concepts and required loadings, as
well as design assumptions. This report includes a summary of the building’s
structural components including the general floor framing, structural slabs, lateral
load resisting system, foundation system, and bracing system. Spot checks have been
completed for a typical floor beam, column and lateral braced frame. Additionally,
both wind and seismic load analysis have been conducted on the structure to further
analyze the effectiveness of the lateral reinforcing system. Copies of these calculations
can be found in Appendices A and C, while sections, plan drawings and framing
details can be found in Appendix B and within the body of this report. All loads for
analysis have been developed through use of ASCE7-98, BOCA National Building

Code and through use of construction documents.



Code and Code Requirements

Both the gravity and lateral structural systems of Eight Tower Bridge were designed
in accordance with requirements set forth by the BOCA National Building Code, 1996
edition. Structural steel members were designed using AISC “Load and Resistance
Factor Design Specification for Structural Steel.” For the development of lateral
load analysis for this report, load development procedures were taken from ASCE7-
98, chapters 6 and 9. Material properties have been specified within the construction
documents and adhere to ASTM and AISC standards for steel, and with ACI 318

standards for concrete construction.

Gravity and Lateral Loads

As mentioned in “Code and Code Requirements” above, the gravity and lateral loads
for this report were developed using methods and standards set forth by ASCE7-98.
Additional loading cases and requirements were obtained from the structural
documents. A combination of loads from both sources provided the necessary
loadings for the structural system design. The following loads were obtained from
ASCE7-98 and are the primary loads used within the scope of this report:

Live Loads (psf):
e Typical Offices: 50
e Partitions: 15
e Lobbies/Corridors (1¢t floor): 100
e Lobbies/Corridors (above 1%t floor): 80
e Stairs: 100

e Roof: 20
e Mechanical Rooms: 125
Dead Loads (psf):

e Superimposed Dead Load: 20

¢ C(Ceiling, Mechanical, Electrical and Plumbing: 5
e Carpet/Misc: 5

e External wall load: 150

Additional load cases have been specified in the structural documents, but are not
used within the scope of this report. They are as follows:

Terrace at Level 15

-Superimposed Dead Load: 75
-Live Load: 50

Roof/Mechanical Penthouse Level-

e Roof
-Live Load: 30
-Superimposed Dead Load: 12



e Mechanical Rooms
-Live Load: 300
-CMEP Dead Load: 8

Elevator Machine Room Figure 1.1- Shows the load distribution over
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The additional loadings listed above under apply strictly to the areas specified. Areas
to which to loads apply are hatched on the penthouse plan layout in figure 1.1 above.

Lateral Loads:

Wind and seismic lateral loads for the structure were derived from the methods set
forth in ASCET7-02, chapters 6 and 9. A copy of ASCE7-98 was not obtained. A table
summarizing the results of the both wind and seismic analysis in the E-W direction
can be found below. For a complete table of all factors, assumptions and derivations,
as well as the results of N-S seismic analysis, please refer to Appendix A.

Location: Conshohocken, PA ASCE7-02 Chapter 6: Wind Analysis
Penthouse Method 2- Analytical Procedure
Dimension NS 118 N8 114 Story Forces | Storey Shear ‘ Moment
= 196 # E4 " N-S EW N-S EW N-§ EW
Total Height, h M Height 0 i) i) i) i) ipe ipe
Inter-stary Height, hy 12.08 1
1134 2592 2426.93 554555
08 74 11.34 2692 5,798.92 521601
. 3243 47480 41.82 53.08 5.859.47 B,556.52
Velocity Presst Ka 10 (Table B-4) Assume area is flat 213 HE01 205 10056 539938 78712
Ky 085 (Table £-1) 72 4618 106.18 147.40 494593 7.201.70
y 90 mph (FigureB-) 3131 4551 137.90 19388 480830 BEBZ3
Group 1 Offce Buiding .84 4473 169.21 2809 40B4 58005
porance Facler, 1 10 Table &) NH 4390 20005 W/ G652
Expusue B Resurne ates is 2982 4307 23038 773 3.210.00 4636.27
B . 2928 42718 26020 370.80 279785 4030.71
ot =D I2EEKG K1 = 17626 BE7 41.18 28947 412.93 239311 3437.93
ri| 3995 g4 454.16 1.992.96 2052.34
710 3662 34608 49411 1507 57 229089
Table 1.1- Results of a wind load analysis 25.24 72 373,15 53273 1,239.62 1757.97
2514 3642 399,39 568.95 884.05 124631
2369 3304 424 54 E05.36 546.80 762,53
2244 3099 44823 630.41 246.80 340.88
Total Shear 470.67 669.40
Total Moment| 5155096 |  73,446.20 |
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Figure 1.4- Wind force on E-W side of structure



Discussion of Wind Analysis

As mentioned above, the wind analysis of Eight Tower Bridge was conducted in
accordance with the provisions set forth in ASCE7-02, Method 2. Several
assumptions and interpolations were made during the wind analysis. To obtain the
topographic factor (K.) and exposure category, the area surrounding the structure
was assumed to be flat. Eight Tower Bridge was determined to be a use group of I1
(office building), and the lateral load resisting system was classified as “other
structural system” in table 9.5.5.3.2.

To resolve the total wind pressures to forces on the 16" floor and mechanical
penthouse roof, half of the 16" story height and half of the mechanical penthouse
height were multiplied by the corresponding reduction in area of the mechanical
penthouse in both directions. The penthouse roof forces were obtained by multiplying
half the penthouse story height by its corresponding width, and multiplying by the
directional wind pressure. This procedure resulted in an adjusted and more accurate
wind forces for these levels. Figures 1.2 through 1.4 above further illustrate the
results of the wind analysis.

Seismic Loads (ASCE7-02)
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Discussion of Seismic Analysis

The seismic analysis of Eight Tower Bridge also required several making several
assumptions. Due to the combination of both braced frames and moment resisting
frames, a C; and an x value of 0.02 and 0.75 respectively from table 9.5.5.3.2. These
values determine that the approximate period in both directions was sufficient to
classify the building as a rigid structure.

In order to simplify the seismic analysis, the structure was analyzed as a 16-story
structure, with a height totaling only 193 feet and neglecting the 22 foot mechanical
penthouse. Instead, the mechanical penthouse was calculated as a dead load on the
16t story of the building added to the total floor weight for that story. The analysis
was then conducted as normal. Table 1.3 above displays the results of the seismic
analysis. Figure 1.5 illustrates the resolution of each of the seismic forces to each floor
level. A complete table of factors used during the seismic analysis, as well as the
tabulation of building loads and weights can be found in Appendix A.

Description of Structural System

Eight Tower Bridge is a steel framed high-rise office tower. The structural system of
supports 16 stories stretching 192’ into the air. The superstructure also supports a
mechanical penthouse level that rises 22° above the lower roof, topping the building
out at 214°. The mechanical penthouse protects two massive cooling towers, a fan
room, and an elevator machine room that controls the six general access elevators.
The structural framing of Eight Tower Bridge provides strong lateral support, as well
as opening the floor plan of the building in order to maximize rentable space to nearly
19,800 square feet per floor. In addition to mechanical roof loads, gravity floor loads,
and lateral forces, the perimeter of the building must support a facade of pre-cast
concrete panels and glazed windows.

Foundation

The building foundation system of Eight Tower Bridge consists of reinforced normal
weight concrete pile caps ranging from 36 to 54” in depth. The pile caps range in
dimension from approximately 7°x7" to 11’x10’. These pile caps are supported by four
to eight 16” diameter auger—cast piles driven to an average bearing depth of thirteen
feet below grade. The piles are made of normal weight concrete with a compressive
strength of 4,000psi, and have been designed to a capacity of 100 tons.

The core of the building is supported by a 4’3" reinforced concrete mat foundation,
supported by additional auger-cast piles. The entire building is supported by a total
of 328 piles. Reinforced concrete grade beams connect all of the pile caps, as well as
the interior core mat foundation.

Slab at the lobby level consists of a 5” concrete slab-on-grade reinforced with one



layer of 4x4 welded wire fabric. The slab sits over a loose granular fill, which sits over
compacted sub-grade soil. The inner core slab-on-grade is similar, but is cast 8” thick
and has two layers of welded wire fabric as reinforcement. The lobby level also
functions as a parking garage, eliminating the space for HVAC equipment underneath
the building, thus forcing placement on the roof. The mechanical equipment loading
creates an additional dead load on the structure, as well as adding to the complexity
of wind and seismic calculations.

Superstructure Frame

Eight Tower Bridge is a steel framed structure. The framing in this system is fairly
straight forward in design. The simple design has allowed for 13 of the 16 stories to be
designed with a typical framing plan. Beam sizes for this system are most commonly
W 18x40 and typically spanning 44’4 and spaced at 9°4”. Variations in this framing
system occur at the extreme north and south end of the building, as well as in the
buildings core due to mechanical system loads, and the insertion of six elevator towers
through the height of the building. Exterior girders have been sized to W21x44 with
spans ranging from 28’ to 12°. Interior girders are primarily sized as W18 shapes with
weights ranging from 26 to 86 pounds per foot. Interior beam-to-column and beam-
to-girder connections are typically simple shear connections. Beam-to-column
connections in the moment resisting frames are fully welded moment connections, or
as an alternate, have bolted end-plate moment resisting connections. All structural
steel beams spanning over 35" are designed with an upward camber and have been
specified to ASTM A992 grade 50 steel. Figure 1.6 below shows a typical floor

framing plan.

D e D g Q 9 P A
r—167-4 11°8* 28" 5" 28+ 38 e 1815 -4~

=

—
|

w

H;
(=]
® *
IS,

|
|
|
|
5 o

m
U

® o

=

b
|

mw

|
@ % Q"

—
[

Figure 1.6- The typical framing plan found at levels 3 to 15
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Lateral System

The lateral system of Eight Tower Bridge is actually two separate concentric frame
systems. The inner framing structure is an 18-story core tower comprised of a
combination of moment and braced frames. The braced frames span 28’ along column
lines D, E, F and G in the east-west dimension of the building. Additional braced
frames span 56 along column lines 4.1 and 4.9 in the north-south direction between
column lines D and F. The braced frames can be seen in the typical framing plan in
Figure 1.6 above. The typical frame is made of W 14x90 through W 14x550 columns,
W18x50 beam members, and braced diagonally with two 8 x 6 x % welded angles of
A36 Steel. The core tower supports the elevator machine room, as well as the
mechanical fan room.

The outer frame is comprised of structural steel moment resisting frames located
around the building perimeter. All structural steel is specified as ASTM A992 grade.
These moment connections have been designed with single shear plate slip-critical
connections in order for the beam to resist lateral and gravity loads and develop the
total designed beam end reaction.

Structural Slab
Figure 1.7- Typical beam section and elevation

Eight Tower Bridge employs the use of
reinforced concrete slab poured over 2
metal deck for the flooring system.
The typical floor slab is 5-1/4” thick :
with 3-1/4” light-weight concrete i s aNa B
poured over 2” non-cellular metal ’ -
deck. The system uses 6x6-
W1.4xW1.4 welded-wire mesh and
shear studs spaced along the span of =
the beam to develop a full composite

structural slab. Designing the slab to
act with full composite strength allows the W-shape floor beams to develop a larger
moment capacity, thus capable of spanning longer distances. The ability of a beam to
span a longer distance results in further column spacing, allowing for flexibility in the
floor plan which is a desirable trait in office building design. The concrete slab
described above is shown in Figure 1.7 and is used as primary flooring system in all
office spaces.

Special Design Cases and Concerns

Additional slab systems were designed for the mechanical penthouse and mechanical
fan room. The mechanical fan room located on each level of Eight Tower Bridge
requires and 8” thick normal weight concrete slab with 2” deep metal deck.
Reinforcing for this slab is specified as #5 bars spaced at 12” for both top and bottom
reinforcing. The slab also acts in composite with W-shape floor beams, and also
required shoring during construction.



A similar slab system was used for the mechanical penthouse. Differences include the
increase in slab depth to 9” total, and reinforcing of #4 bars spaced at 12”. The
thickened slab and increase in reinforcing is required to support the large cooling
towers which are treated as live loads. Additional thickened slabs at the penthouse
level occur in the mechanical fan room and elevator machine room, where shoring was
required during construction due to the increase in service loads.

Eight Tower Bridge also incorporates a window washing system onto the roof of the
structure. Strategically placed davit pedestals comprised of 18”x1”x1’ plates with %"
vertical stiffener plates have been attached at various locations on the rooftop. These
davit pedestals will be used to lower window washing equipment along the side of the
building, which will affect the loading on the structural members to which they are
attached. The exact location and effects of this system on the structure was
coordinated with a special consultant.

Structural Member Check

Typical Beam Check

A check of a floor beam found within a typical bay was conducted. The beam was
arbitrarily chosen from a typical bay on the sixth level in between column lines 4.9
and 8, and G and F. The loads previously listed in this report were used to develop
the member loading. These loads were factored using the equation 1.6L.+1.2D. Live
load reductions were applied where necessary. Although several different members
could have been selected, a W18x40 beam was chosen in order to verify that the
member does work for this framing system. The member was also checked for
defection and results indicate that each of these typical beams must be fabricated
with an upward camber. Detailed calculations can be found in Appendix C.
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Figure 1.8- A typical bay from the 6 floor.



Typical Column Check

A column check was performed on level 6  Figure 1.9- Layout of column analyzed
of the structure at column mark G-4.1.
Columns of eight Tower Bridge are

typically two stories high with an

average height of 24°2”. However, the
maximum un-braced length is only 12’17 : =
due to the flooring systems acting as G+
column bracing. A maximum live load |

reduction of 0.4 was used in development

of column axial forces and moment. The
column being analyzed supports some of

the large mechanical dead loads on the 7~
roof, resulting in a column size of

W14x311. This column is also part of 1 @)

the laterally braced frame that runs ®

along column line G. However, these two factors were not taken into account in the
spot check, resulting in a much smaller W 14x 82 column being selected as the initial
size. Additionally, the area contributing to the column compression was not
symmetrical. The dimensions of the tributary area for the column check are shown
above in figure 1.9. Detailed calculations for the column check can be found in

Appendix C.
Lateral Bracing Check

The lateral braced frame along column line I between column lines 4.1 and 4.9 was
checked for ability to withstand the seismic and wind loads developed in the previous
sections of this report. The frame was analyzed at level 6, where it was found that a
total combined wind and seismic shear force of 1319kips was acting on the story. The
frame being analyzed is just one of four like frames resisting shear and moment in the
same direction. A reasonable assumption was determined that a quarter of that story
shear was being resisted by the two A36 steel 8x6x3/4 angle members welded back to
back. A detailed calculation is included in Appendix C. The frame is shown below in

Figure 1.10.
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Figure 1.10-Analyzed braced frame on level 6
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Appendix A

Table A.1- Basic wind analysis factors and pressure distribution

Locatiorne Conshohocken, PA
Penthouse
Dimension M-S 196 i M-5 114 it
E-w 118 # EM 44 ft
Total Height, b 24 i Height 22 ft
Inter-story Height, hs 12.08
Velocity Presaure [ 1.0 [Table 6-4) As=umed ares iz flat
kg 0.35 [Table 6-4)
N 90 mph [Figure B-1)
Group I Office Building
Impottance Factor, 1 1.0 [Tahle B-1)
Expoaure B Azsymed area iz fla
oMz = 000256 4% = 17 G256
H-S E-W
Gust Factor Effect, G| 0.832 0.521
ASCE7T-02 Chapter 6: Wind Analysis Resultant pressure
Method 2- Analytical Procedure H-5 E-W
External Pressure Coefficients, C; Windward 0.8
Leswardd -0.5 0.36
Stoey Mo, z Kz Oz Oh O pG - O ps OelpG - e g5
(] 1kfit=) kit (It =) [IbJft=)
|
Perthouss Roof 214 1.222 2 .544 21544 23313 20.505
Perthouss Level 192 1185 20945 21 544 22914 20201
16 180 1470 20625 21 544 22701 19.991
15 165 1146 20,200 21544 22418 19.712
14 156 1122 19775 21544 22135 19.432
13 144 1.095 19,3449 21544 21 .851 19.152
12 132 1.070 18.851 21544 2.520 158.825
1 120 1.039 18.318 21544 21 165 18.475
10 103 1.009 17 786 21544 20811 18125
9 956 04977 17215 21544 20430 17.750
3 835 0940 16576 21544 20,005 17.330
7 M4 0896 15785 21544 19478 16.811
B 23 04T 14,934 21544 18.911 16.252
5 472 0796 14.034 2 544 18312 15,660
4 FB2 o 0TH 12.884 21 544 17 546 14.905
3 PCh| 0E45 11.362 21 544 16.533 13.905
2 11 0570 10.047 21544 15 657 13.041
Basz= ] 0570 10,047 21544 15 647 135.041
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Table A.2- Wind analysis results and force distribution, shear and moment

Location:

M-=

E-

Total Height, h
Irter-gory Height, by

Dimension

Kz

Ha

W
GroLp
Impotance Fadoaor, I
E xposure

feMz = 000256 W =

Vdocity Pressu

Conshohocken, PA

118 ft
196 ft
214 1t

M-S
E 4y
Height

12.08 1t

1.0
0.85

90 mph

1.0

176256

P enthouse
114 it
449 1t
22 1

(Table 6-41 A==ume area iz flat
(Takle 6-4)

(Figue 6-1]

Office Building

(Takle 6-1)

Aszume area is flat

ASCET-02 Chapter 6: Wind Analysis
Method 2- Analytical Procedure
Story Forces | Storey Shear Moment
H-S EW NS EW N-S E-W
(kipE) (ki) (ki pez) (kipz) (ft-kips) (#-kif=)
11.28 2583 241413 552538
30.02 27 04 11.28 2583 576932 5197.03
3235 47 33 41 .30 52 &7 5,528 .56 552539
31.95 46 B7 73 E6 100.20 5,369.90 784259
31.55 46 01 105 62 14557 492053 77550
31.15 45 35 13717 192,88 4451 53 6,524 .41
30.67 44 57 16832 2322 404295 557450
3017 4374 19399 282,79 3,611.91 5,236.95
29,65 4292 22916 3XE 54 319307 4619.41
2912 4203 25882 360.45 275289 4,016.05
28.52 .03 287 95 411 .48 2,380.48 342542
2777 3950 31646 452 51 1,9582.45 254197
26.96 3843 34423 492 32 1,599.09 2,282.55
26.10 37.08 37118 530,74 1,233.08 1,751 .57
25.m 3529 397 29 SE7 .87 579.35 1,240.78
23.57 3292 422 30 60316 54392 759.86
22,32 3088 445 86 635.05 24550 33964
Total Shear 468.18 666.96
Total Moment 51,2718.99 73,179.01
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Table A.3- N-S Wind Gust Factor Effect

Table A.4- E-W Wind Gust Factor Effect

Gug Factor Effect Calculation
1. M-Z Direction
B= 115 LB = 1561
L= 196
h= 214
Ci= 0.02 (Tahle 9.5.53.2) Steel Woment
- 0.15 FramesBraced Frame Core
E stim atedt Fresuency f=1iCh'= 0834
From Table 6-2 Exposure B, Case 2
I min 30
¢ 0.30
I 320
c 0.33
b 0.45
o | ¥4 ]
Ho 3 (iGiven)
dy 3 (iGiven)
i 0.05
0.6h= 12040 =2qp (OK1)
e 12640
Le=1Z3" = 5033
L= 33 ™ = 029
@ = (140 BB = 0821
Y, = bizi3) “Eae0) = 83426
n=f= 0.894
W= 4 fhil, = 10545
N = 46n BT, = 5814
=154 LV, = 32332
Rn= 1= (12"20 = 0.090
Ro= s -(1-67020 = 0157
Ry= 10 - (120, = 0.030
M= gl = £.391
Rp= 74T 0141030 ) = 0,049
R = [(RoRoR 60.53+0.47R o™ 0.058
4163
oef = 0.360
[ oan]

Gust Factor Effect Calculation
2.E4 Diredion
B= 19 LB = 0612
L= 18
h= et
L= 0.02 {Tahle 8.5.5.3.2) Steel Momert
. 0.75 FramesBraced Frame Core
E dtim ed Frequency f= 1eh'= oA
From Table 6-2 Exposure B, Case 2
Imin 0
¢ 030
i k]|
£ 0.33
b 0.45
i .25
G 340 (Given)
i 340 (Given)
] 0.05
0fh= 12840 =2y [OH)
z= 12840
Le=Lm%) = 5033
L= o33l - 0.239
@ = (1+0 B3I = 0802
W, = hizi)VBee0) = 83426
ny=f= 053
n= 4 fu iV, = 10.545
1= 46nEV = 9658
g= 1540, = 19465
Rz - 0600 = 0.090
Ro= 15 - (1650205 = 0098
Ru= 10~ (820, = 0,050
M= pilats = 530
R,z TAM #1030 " = 0048
R = [ 0 5340 47R VAP " = .06

gr=(2n3600n )" 0523600 )" 4063

thft =

[1+1 7L aa)+aR 1 1

T4k =

0287

[_oarf]
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Table A.5- Seismic analysis factor calculations

ASCET7-02 Chapter 9- Seismic Analysis

Reference

Tahle 1.1
Table9.1.4

Figure 9.4.1.1a
Figure 9.4.1.1h
Table 9.4.1.2.44
Table 9.4.1.2.4b

Table 34 21a
Table 3421k

Table 95.2.2

Table 85532
Table 95532

Table 9522

Table 95532
Table 95532

Building Location :

Mumber of Staries : i

Inter-story Height h,

Building Height : h,,

Seismic Use Group I

Dcoupany Impoartance Factor

Site Clagsification :

0.25 Acceleration S

15 Acceleration o

Site Class Factor F.

Site Class Factor F,

Adjusted Accelerations Shas =F, 5¢
Shat =F.5

Design Spectral Response Accelerati Spg = (2315
S = (243) 5

Seismic Design Category :

Both design category B

N_5 Direction

Response Modification Factor : Ris

Seismic Response Coefficient : Consg = SRy M)
Crons

(mament frames only) X

Approximate Period of Structure : Ths =Cposhy”

Seismic Response Coefficient need
notbe greaterthan Cgrge ng Spi TRy M
and Ty =004415,,

seismic Response Coefiicient (T, | o)

E-W Direction

Fesponse Modification Factor : R

Seismic Response Coefficient : C. ew = Spef(Reyp!)
Cr, gwr

(maoment and braced frame) X

Approximate Period of Structure Thes = Cr puhy”

Seismic Response Coefficient need
notbe greaterthan Cgge ws 5o TR gyl
and Cemn =004415,,

seismic Response Coefficient (T, gy)

Conshohocken, Pennsylvania

16
12.08
193 ft

I
1.00
D

0.31
0.08
1.55
2.40
0.481
0.180
0.320
0.120
B

g-s5

-5
-5

0.107
0.023
0.80
1.89

0.021
0.0141
0.021

0.107

0.02
0.75
1.04

0.039
0.0141
0.039
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Table A.6- Building Weight Calculations

ASCE7-02 Chagter 9- Seismic Analysis
Load Summanry for Bullding Weight

i. Roof :
Dead
Membrans
Rigid Insulation
Metal Roof Deck

Roof Framing
MA&E Services

TOTAL Qraar -
ii. All other Floors :
Dead
Flooring
Concrete Slab
3" Metal Deck
Structural Steel
05" Drywall Ceiling
MA&E Services
Live
Moveable Partition
Office Live Load
TOTAL OQnoor -
iii. Perimeter Wall:
Dead
Exterior Wall, Quan -

iv. Weight of Roof
Factored Roof Load
Mechanical Load
Elevator
Cooling Tower
Snow
Additional Dead Load

Building Dimensions:
Length
Width
Gross Floor Area
Area of Voids
Total Floor Area

Weight of each floor
Wioges = (-1 ]Wper ficar =

(FSF)

1.0 psf
2.0 psf
20 psf

120 psf
5.0 psf

22 psfof roof area

1.0 psf
2.0 psf
2.0 psf
5.0 psf
5.0 psf
5.0 psf

20.0 psf

T0.0 psf of floor area

180.0 psf

G8
230
250
3580
120

22

196 ft
118 ft
23128 ft°
1065 ft°
22063 it

1545 kips
23168 kips

Total Building Weight 26268 (Kips

Area

THO0
2500 fit*
790 it
2050 it
4000 ft
16840 2
Total Roof Load (kips)

510000
825000
197500
717500
480000
370480

3100

(Not to Scale)

N ) =

2)3) W s B &) . E—{g - Roof Load

-Mechanical Load

-Cooling Towers

-Snow Drift

-Elevator Room Load

Figure A.1- Shows the load distribution over
the penthouse level of the structure. This
distribution was used to determine the weight
of the roof for the seismic analysis.
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Appendix B

(Drawings not to scale)
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Figures B.4 and B.5- Typical Braced Frame elevations
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Lateral Frame Check
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