STRUCTURAL TECHNICAL REPORT 3
LATERAL SYSTEM ANALYSISAND CONFIRMATION DESIGN

EXECUTIVE SUMMARY

This third technical assignment is an analysis that confirms the design of the existing
lateral load resisting system of the new tallest building in Philadel phia, the Comcast
Center. Currently under construction, the Comcast Center will be 57 storiestall reaching
aheight of 1,002 feet. The glass-clad skyscraper will primarily function as office space
with afew retail and restaurant spaces. This LEED-certified structure promotes public
transportation with a new grand entrance to the Suburban Station providing access to the
commuter rail and two subway lines.

The gravity load system of the Comcast Center is composed of a composite metal deck
floor supported by steel beams. The steel beams frame into steel columns along the
perimeter of the building and a massive concrete core at the center of the building.

Lateral loads from wind and seismic activity are resisted by the massive concrete core
walls which range from 1'-6" thick to 4’-6” thick and act as shear walls. The glass
facade is supported at every floor with a steel tube which resists the local lateral forces
caused by wind.

Thetotal drift of the structureis 17.5 inches. A drift limit of L/600 allows for 20 inches
of lateral drift. Dueto the cantilevered condition of the building the story drifts
experienced at the top of the structure are greater than the story drifts at the base.

Member checks such as shear strength were performed to confirm the design of the shear
walls. The total shear strength of the core wallsis 22,000 kips. Thisis much greater than
the 6,300 kips the structure experiences. With a shear strength 3 times greater than
structurally necessary it poses the question of whether or not all the shear walls are
needed. Thistheory will be explored in my thesis this Spring.
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I NTRODUCTION AND BACKGROUND
The Comcast Center isa 57 story glass-clad office building  located in Philadelphia,
Pennsylvania. The top of the roof of the Comcast Center is at a height of 1001 feet and 6
inches. The structural system of the Comcast Center is composed of a concrete core which
supports the steel framed building shell. The slab istypically composite metal deck with 3-
1/4 inches of concrete on 3 in metal deck. The composite action of the floor slab alows for a
minimal floor depth. Figure 1 below is a sketch of the 19" & 20" floor framing plan which is
representative of the framing of the other floors.

The gravity loads are resisted by the composite deck slab, steel beams and columns and the
concrete core. Lateral loads are resisted through the thick concrete shear walls of the core at
the center of the structure. Six shear walls run north and south and range in thickness from 1
feet 6 inchesto 2 feet at the base. The number and thickness of the shear walls decreases as
higher floors. Figure 2 below is a photograph of the concrete core.

The foundation is designed with an alowable bearing capacity of 20 tons per square foot.
Caissons are located under all columns and are socketted a minimum of 6 feet into rock. The
caissons range in thickness from 3 to 8 feet. A 10 foot thick mat foundation supports the
concrete core. The perimeter dimensions of the concrete core are 130 feet by 48 feet. The
mat foundation is 156 feet by 76 feet to distribute the load from the concrete core.

FIGURE 1: TypicAL 19™ & 20™ LEVEL FLOOR FRAMING PLAN
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The format of thisreport is as follows:
Loads & Load Cases
Distribution of Loads
Analysis
Member Checks
Conclusion

LoADS & LoOAD CASES

WIND LOAD

A wind tunnel test was performed to quantify and assess the wind loads on the Comcast
Center. A summary of the wind tunnel test was acquired and used to approximate the
wind loads acting on the main wind force resisting system. Only one elevation was
provided. It was assumed that a similar loading pattern was experience on all facadesin
order to complete this assignment. The wind load resisted by the Main Wind Force
Resisting System ranges in magnitude from 20psf to 50 psf. Local areas of the fagade
experience wind loads as high as 70 psf. These areas are rather small compared to the

rest of the surface area of the building.
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DEAD LOAD

The dead load of the structure were calculated based on the information provided in the
design documents. Light weight concrete with aweight of 115 pcf was used for the
composite metal deck floor dlabs. The concrete core was constructed with reinforced
normal weight concrete weighing 150 pcf. Dead Loads used for calculating seismic loads
were based on the space planning diagrams in the architectural drawings. A spreadsheet
was used to calculate the weight of the structure for seismic loads.

LoAD CASES

The critical load case was 1.2D + 1.6W +0.5L + 0.5Lr. To determine over turning
moment the load case 0.9Dead + 1.6Wind was used.

L ATERAL SYSTEM

The concrete shear walls of the central core make up the lateral force resisting system.
Six shear walls ranging in thickness from 1 foot 6 inches to two feet run north and south
aong grid linesC, D, E, F, G and H. The length of these walls ranges from 45 to 48 feet
depending on the thickness of the flange element. Figure 3 identifies the flange and web
elements of the concrete core. Shear walls in the east and west direction are short due to
the large walkway opening. These short shear wall segments are connected with a deep
beam.

Flange Element Web Element

L Al g |l oA lalwlal A Lol ow Losl A Lol w
FIGURE 3: CONCRETE CORE SHEAR WALLS
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DISTRIBUTION OF L OADS

L oAD PATH OF WIND LOADS

Aswind applies pressure and suction on the glass fagade of the Comcast Center the load
istransferred to the steel framing members. The lateral load transferred to the steel
framing members is passed through the rigid floor diaphragm which on the mgority of
floorsis a composite concrete and metal deck floor slab. The diaphragm transfers the
load to the massive concrete core located at the center of the building. The web members
of the concrete core resist the wind load applied to the north and south fagades. The
flanges of the concrete core resist the wind load applied to the east and west facades. The
flanges of the concrete core resist the overturning moment in the weak direction of the
building. Figures4 and 5 below illustrate the wind load applied to the structure and the
load path.
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FIGURE 4: TYPICAL FLOOR PLANWITH WIND LOADING
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FIGURE 5: LOAD PATH FROM GLASS FAGCADE TO FRAMING TO CONCRETE CORE

The 2 foot thick web elements of the concrete core are stiffer than the 1 foot 6 inch web
elements. The load applied to the main force resisting system is distributed to the shear
walls in proportion to the stiffness of the wall. In the north and south direction all the
shear walls are the same length. This, however, is not the case for the flange elements of
the concrete shear wall. The flange elements are shorter and thicker than the web
elements. The flange elements transfer shear force through deep beams that connect the
short flange shear walls.

ANALYSIS

It was determined in Technical Report one that wind loads controlled the design of the
lateral load resisting system. Corrections were made to the seismic calculations. The
corrected calculations for seismic loading are included in Appendix (). Seismic loads
were calculated using BOCA 96. Figure 6 below shows the distribution of the seismic
forces on the Comcast Center. Table 1 was used to calculate the weight, height, vertical
distribution factor, and the lateral force at each level due to seismic activity. The base
shear calculated is 1,492 kips.
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TABLE 1: SEISMIC LOADS

k= Level w, (K) h (ft) w,h,2 Cux (K) F(K)
V=1492
Crown 3 59 180 22 87120 | 0.001508 2.25
Crown 2 58 788 22 381513 | 0.006606 9.86
Crown 1 57 1373 455 2842971 |  0.049223 73.44
Office 56 5958 17 1721975 | 0.029814 44.48
Office 55 2953 17 853397 | 0.014776 22.05
Office 54 2885 17 833904 | 0.014438 21.54
Office 53 3337 17 964260 | 0.016695 24.91
Office 52 3337 17 964260 | 0.016695 24.91
Office 51 3337 17 964260 | 0.016695 24.91
Office 50 3337 17 964260 | 0.016695 24.91
Office 49 3337 17 964260 | 0.016695 24.91
Office 48 3337 17 964260 | 0.016695 24.91
Office 47 3337 17 964260 | 0.016695 24.91
Office 46 3337 17 964260 | 0.016695 24.91
Office 45 3337 17 964260 | 0.016695 24.91
Office 44 3372 17 974473 |  0.016872 25.17
Office 43 3372 17 974473 |  0.016872 25.17
Office 42 3372 15 758673 | 0.013136 19.60
Office 41 3372 15 758673 | 0.013136 19.60
Office 40 3552 15 799173 | 0.013837 20.64
Office 39 3552 15 799173 | 0.013837 20.64
Office 38 3552 15 799173 | 0.013837 20.64
Office 37 3552 15 799173 | 0.013837 20.64
Office 36 3552 15 799173 | 0.013837 20.64
Office 35 3552 15 799173 | 0.013837 20.64
Office 34 3552 15 799173 | 0.013837 20.64
Office 33 3552 15 799173 | 0.013837 20.64
Office 32 3552 15 799173 | 0.013837 20.64
Office 31 3552 15 799173 | 0.013837 20.64
Office 30 3531 15 794385 |  0.013754 20.52
Office 29 3531 15 794385 |  0.013754 20.52
Office 28 3531 15 794385 |  0.013754 20.52
Office 27 3531 15 794385 |  0.013754 20.52
Office 26 3531 15 794385 |  0.013754 20.52
Office 25 3531 15 794385 |  0.013754 20.52
Office 24 3531 15 794385 |  0.013754 20.52
Office 23 3531 15 794385 |  0.013754 20.52
Office 22 3531 15 794385 |  0.013754 20.52
Office 21 3531 15 794385 |  0.013754 20.52
Office 20 4071 15 915885 | 0.015858 23.66
Office 19 4071 15 915885 | 0.015858 23.66
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Office 18 4071 15 915885 | 0.015858 23.66
Office 17 4243 15 954702 | 0.016530 24.66
Office 16 4243 15 954702 | 0.016530 24.66
Office 15 4243 15 954702 | 0.016530 24.66
Office 14 4243 15 954702 | 0.016530 24.66
Office 13 4243 15 954702 | 0.016530 24.66
Office 12 4243 15 954702 | 0.016530 24.66
Office 11 4243 15 954702 | 0.016530 24.66
Office 10 4243 15 954702 | 0.016530 24.66
Office 9 4243 15 954702 | 0.016530 24.66
Office 8 4247 15 955514 | 0.016544 24.68
Office 7 4247 15 955514 | 0.016544 24.68
Office 6 4247 15 955514 | 0.016544 24.68
Office 5 4247 15 955514 | 0.016544 24.68
Office 4 4247 15 955514 | 0.016544 24.68
Office 3 4169 15 937977 | 0.016240 24.23
Office 2 4193 15.75 1040177 | 0.018010 26.87
Office 1 6681 13.75 1263076 | 0.021869 32.63
Parking B1 9799 14.5 2060272 | 0.035672 53.22
Parking B1.5 4012 10 401234 | 0.006947 10.36
Parking B2 5168 10 516826 | 0.008948 13.35
Parking B3 6184 10 618359 | 0.010706 15.97
Totals 240319 | 1001.5 57756557 1

The wind load condition controls the lateral force resisting system design. Wind loads
create a base shear of 6,247 kips on the Comcast Center. Elevations of the Comcast
Building are given in Figure 7. The slight contours of the fagade contribute to the wind
loading experienced by the building. A representative elevation of the concrete coreis
presented in Figure 8. Figure 9 below results from the wind tunnel test performed and
indicates the pressures experienced by the main wind force resisting system. The
simplifying assumption used to calculate the base shear on the Comcast Building is
evident in Figure 10. The structure was treated as a cantilevered beam for the base shear
calculation.
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WIND LOAD CALCULATIONS
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SYSTEM OF THE COMCAST CENTER DETERMINED THROUGH
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Detailed calculations for the story drift and the drift of the over al structure can be found
in Appendix A. The story drift is 5.83x10"(-5) inches for the levels with a 15 foot story
height. The drift of the entire structure was calculated by dividing the building up in
segments and using superposition. The angle of rotation at the start of each segment
needed to be calculated in order to use superposition. The overall drift of the structureis
approximately 17.5 inches. Using alimit of L/600 the Comcast Center would be able to
move 20 inches. The 17.5 inchesis an acceptable drift value for the 1001.5 foot tall

office building.
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MEMBER CHECKS

The shear strength of each type of shear wall was calculated. For wall type W1 the
factored shear strength is 3,255 kips. Wall W1 is1 foot 6 inchesthick. Wall typeW2 is 2
feet thick and has a factored shear strength of 4505 kips. Thetotal shear strength of the
six wallsis 22,034 kips. The base shear caused by the wind load is 6,247 kipswhich is
significantly less the shear strength of the walls. This suggests that the size and or
number of shear wallsis not structurally necessary. This theory will be explored in
greater depth in the thesis to come next semester. Figure 11 displays the type of shear
walls.
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FIGURE 11: SHEAR STRENGTH CALCULATION. THE TYPE OF SHEAR WALL IS
INDICATED IN THE SKETCH.

CONCLUSION

The existing lateral system appears to be more than adequate for the wind loads
experienced. The shear strength of the shear wall was more that 3 times load experience
by the wind. The drift of the tower was only 17.5 inches. The fact that the shear strength
was so higher than the need strength suggests that the concrete core is larger than it needs
to be. Thistheory will be tested in the thesis next semester by removing the outer two
web members.

Note: A computer model in Etabs was being used to analyze the forces and the reactions
of the lateral system. Due to time restraints and complications with the software, the
model was not completed in time for this report. The model will be used for the thesis
next semester.
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APPENDIX B: SHEAR STRENGTH CALCS
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APPENDIX C: WIND DESIGN CALCS

SUMMARY AND MAIN FINDINGS

The One Pennsylvania Plaza (Liberty Tower) Tower was previously tested in our taboratory in 2001
and 2003. This latest study in 2005 was necessary due to changes in the building geometry near the top
of the tower. The pressure model constructed for the 2003 study was modified to reflect the 2005
geometry and tested in order to provide new overall structural loads and cladding pressure results.

‘Fhis report on the study of wind action on One Pennsyivania Plaza provides the following information:

1. Overall wind loads from integration of local pressures suitable for use in the design of the
structural system;

local peak pressures acting an the external surfaces of the project;

local peak pressure differences (external pressure less internal pressure and net pressures
across parapets, canopies, etc. open to the wind on both sides) suitable for use in the design of
the windows, cladding and free-standing elements; and,

4. predictions of the wind environment in pedestrian areas around the site (from 2003 study).

The updated pressure mode! was instrumented for pressure measurements at 703 locaticns. It was
tested in turbulent boundary layer flow conditions for 36 wind angles. Figure 3 shows close-up views of
the pressure modet.

A design probabiiity distribution of gradient wind speed and direction had been previously developed
for the area on the basis of full scale meteorological records from the Philadelphia area. Peak wind-
induced overall loads and responses measured in the wind tunnel were combined with this design
probability distribution {0 predict extreme values for various return periods. Similarly, predictions were
made for external and differential pressures.

The highlights and main findings of this study are as follows:

Wind Climate

= The directional characteristics associated with the wind climate model are shown in Figure 1 for
various return pericds. It can be seen that for strong winds, westerly directions are the most
important.

= A surface (10m) wind climate model was developed based on the surface meteorological records
for Philadeiphia. For strength requirements, the wind climate model was scaled to conform to
ASCE-7. The design 3-second gust wind speed from ASCE for the project site was found {o be
approximately 90mph. From BOCA 96, a design fastest-mile wind speed at 10 metres for the
same location was estimated lo be approximately 76mph. These are equivalent values with
different gust durations. Thus the requirements of both ASCE-7 and BOCA 96 for the design for
wind loads have been met.

s Predictions of extreme mean hourly wind speeds for varicus return periods are shown In Figure 2.
The 50 year return period mean hourly wind speed at gradient is 97 mph (43 m/s).

Overall Building Response

= The predicted accelerations and base moments were calculated for both 10 year and 50 year
return periods for various values of total damping ratios. The results are summarized in Tables 2
and 3. Figure 7 shows the sign convention and centre of coordinates used.

» The largest building acceleration for a 10 year return period is 38.4 milli-g and with a damping
ratio of 1.5% of critical. The BLWTL critericn for acceptable building motions recommends that a
10-year acceleration not exceed 20-25 milli-g for an office building. The accelerations reduce to

Reporl: BLWT-5534-2005 w i - Alan G. Davenport Wind Engineering Group
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27.1 mitli-g and 23.5 milli-g with structural damping values ¢f 3.0% and 4.0% respectively which
may be attainable with the introduction of an auxiliary damper system.

Note that the corner accelerations in Table 2 are the worst that would be expected in the tower
since they are calculated at the maximum distance from the centre of coordinates at the top
occupied floor (approximately 95 feet), All accelerations decrease at lower elevations.
Furthermore, the torsion-induced acceleration recduces as the centroid is approached at any floor.

The largest predicted base bending moments occur in the Y-direction and are 3.50E+09 Ib-ft and
3.25E+08 Ib-ft for a 50-year return period and 2.0% and 2.5% damping respectively. These
moments were calcuiated at Level B3 (EL -4°-57).

The equivalent floor-by-floor static wind loads are given in Table 3 for a 10 year return period and
in Table 4 for a 50 year return pericd and for damping values of 1.5%, 2.0%, 2.5%, 3.0% and
4.0% of critical. These are to be applied at the centre of coordinates given in Figure 7 at every
floor level. Diagrams of the distributed equivalent static forces, corresponding to the predicted
base moments, for a damping ratio of 2.0% of critical, are shown in Figures 10.

Combined load cases should be considered in order to ensure that the combined action of
various wind forces is allowed for properly. Table 5 contains the relevant load combination factors
to be used in conjunction with the above equivalent static wind loads.

Local Differential Pressures

Uniess otherwise noted, the results contained in this report are based on the as tested building
geomelry. The additional details of the double wall systems at the top of the building (parapet)
and the winter garden areas are given special attention and is discuszsed further in Section 5.

Internal pressure coefficients were determined assuming a nominally-sealed building and were
subtracted from the external pressure coefficients. The internal pressures could be larger if
operable windows were open or the building envelope was to be breached during a storm event.
For the case of the double wall system present for the first four levels of the Winter Garden area,
an additional study was conducted to better estimate the differential pressures and suctions
across the inner and outer walls. See Section 5.2.1.1 for further datails.

The resulting differential pressure coefficients were combined with the design probability
distribution of wind speed and direction to form predictions of differential suctions and pressures
for various return periods. The resuits are summarized in block zone format in Figures 11 and 12,

When censidering cladding elements expesed to the internal pressure of the building, the largest
predicted differential pressure and suction for a return period of 50 years are 46.0Q psf and 84.6
psf, respectively. The largest differential pressure occurs at tap location 412 (south elevation near
level 49) and the largest differential suction occurs at tap location 109 {north elevation near level
54).

The largest predicted net differential pressure and suction for the locations indicated in Appendix
E for a return period of 50 years are 50.7 psf and 68.8 psf, respectively. The largest differential
pressure occurs at tap location 1068 (west elevation parapet wall) and the largest differential
suction occurs at tap location 1019 (north elevation parapet wall). The differential pressures for
the double wall parapet at the top of the tower are discussed in Section 5.2.2.1,

Table 7 summarizes the 20 largest predicted differential pressures and suctions and their
corresponding tap location for each of the above cases. Table 8 contains the estimates of the
differential pressures across the inner and outer walls of the Winler Garden region

None of the local pressures include any allowance for stack (thermal) effects or the direct effects
of mechanical systems. The Canadian building code recommends an allowance for stack effects
of 0.2 kPa per 100m (equivalent to about 4psf per 330 ft.) of building height and an aflowance of
0.1 kPa (2 psf) for mechanical system effects. These allowances would be added to beth the
differential suctions and the differential pressures.

Report: BLWT-58534-2005 - viii - Alan G, Davenport Wind Engineering Group
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Pedestrian Wind Environment
» Figure 18 shows the locations where pedestrian ievel wind speeds were measured.

+ Experimental results have been combined with the extratropical wind climate to provide
predictions of the wind speeds expected {o be exceeded for 5% of the time and those expected to
be exceeded once per year. These predictions can be compared directly with acceptance criteria
for pedestrian comfort and safety respectively.

+ Figure 17 shows that ali of the measured locations are acceptable based on the safety criteria for
all-weather areas. When compared to the comfort criteria, all locations are acceptable for
common activities with exposures of iong duration. Near the main entrances: wind speeds are
moderate - suitable for prolonged stays such as short or long sitting. Location 18 is located in the
plaza area, not far from the southwest building entrance. Based on our comfort criteria, this
focation exhibits wind speeds which are slightly higher than the other locations and would be
suitable for longer duration activities such as leisurely walking. A number of the locations
produced predicted pedestrian level wind speeds which exceed those typically experienced in a
suburban terrain. Some of these locations approach wind speeds typically encouniered in open
country terrain. Under these circumstances, particularly those approaching the open country
benchmark, pedestrians may experience wind conditions ta which they may be unaccustomed to
in an urban setting.

*  Figures 18 and 19 provide caolour coded diagrams which summarize the suitability of each
measurement location with respect to pedestrian level comfort and safety respectively. The
comiort and safety categories used correspond to those summarized in Section 6.5.

*  Compared to the annual wind speeds presented here, wind speeds in spring and winter are on
average about 9% higher and in summer they are about 22% fower. Autumn does not differ much
from the annual wind speeds reported.

Notes

* Predictions for an R-yzar retumn period (mean recusrence interval of R years) represent levels
which are expected to occur on average once in R years. For reference, the risk of exceeding an
R-year return period load in a design life of L years is 1- (1—1/R}L. Thus, for example, the risk of
exceeding a 50 year load in a design lifetime of 50 years is about 4%, whereas the risk of
exceeding a 1000 year load in a 50 year design life is about 5%.

« The predictions in this report are best estimates and do not include any load or safefy factors
such as those typically required by building codes.

Eﬁepor‘l: BLWT-5524-2005 - in- Alan G. Davenport Wind Engineering Group

Page 23 of 29



AE 481W Comcast Center
Advisor: Dr. Lepage Philadel phia, PA

15 Dec. 2006

Cynthia Milinichik

Structural

TABLE 2a LOADS AND RESPONSES FOR ONE PENNSYLVANIA
PLAZA FOR A 10-YEAR RETURN PERIOD

Damping Ratio

VARIABLE £=1.5% E=20% £E=25% 2=3.0% £=4.0%
X Acceleration (milli-g) 9.0 7.8 7.0 8.4 5.5
Y Acceleration {milli-g) 379 32.8 294 26.8 232
Torsional Acceleration (milli-g) 100 8.8 7.7 71 5.1
Centroidal Acceleration (milli-g) 381 33.0 28.5 28.9 23.3
Corner Acceleration (milli-¢) 38.4 33.2 28.7 271 23.5
Torsion Velocity {milli-rads/sec) 11 1.0 0.9 08 0.7
X Moment {Ib-ft) 1.46E+09 1.42E+08 1.39E+08 1.36E+09 1.34E+09
Y Moment (b-ft) 2. 95E+09 2 69E+0S 2.51E+0¢ 2.39E+09 2.23E+09
Torsicnal Mament (Ib-ft) 6.21E+07 6.04E+07 5.94E+07 5.87E+C7 5.79E+07

Notes:

1. Allioads and responses above are for a 10-year return period.

2.  Moments are calculated ahout basement level B3 (EL -4'-5").

3. Accelerations are calculated at & height 872 4ft. above level B3, camresponding to the top

occupied floor (floor 55).

4. Torsional accelerations are expressed as linear accelerations al a distance of 85.0f. from the
reparnt centre of coordinates (tha farthest distance from the centre a person could stand).

5 Centroidal accelerations are the combination of X and Y accelerations with an appropriate

coincident action factor.

8. Corner accelerations are the combination of X, Y and T accelerations with an appropriate

coincident action factor.
Damping: As Shown

8. Pericds:
MODE MODAL MASS FACTORS UPPER BOUND PERIOD
X Y T (seconds)
1 0.0C0 1.000 0.000 7.39
2 0.988 0.000 0.002 3.73
3 0.002 0.006 0.852 2.01
Report; BLWT-S834-2003 -20- Alan G. Davenporl Wind Enginsering Group
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FIGURE 11b BLOCK DIAGRAMS OF PREDICTED PEAK DIFFERENTIAL PRESSURES (i.e. inward-

MOTES:

1. Diferanti= prassuras and
suclions are defined 85 net icads
per unit arza respactively acting
inward and cutward from the
surfaca shown in tha drawing. Like
all precsures, loads act nomial to
the actual local building surace.

2, Where applicabla, the data
include the effects of Both the
extemal and inlernal wind-induced
pressures, The intemal bulding
pressures ware determined
assuming a nominaly sealed
building in which Isakage is through
many small, well-distribuied holes.
Larger pressutes ahd suetions
could develop in the presence of a
largar opening such as operable
windows or due o accidental
window breakage. No allewances
have been made for stack {themal)
and mecharical sysiem effecls,

3. For free standing elemznts such
ag parapets ang canopies, the data
include the net eifact of the extemat
wind-indured pressures acting on
the frent and back er top and
boltem surfaces.

4. Na slowances hiave been made
for any possible increase In the
wind-incuced pressures due ta
sesonant vibrations of the dadding
components.

5, These wind-lhdisced pressutes
da not incluse any load or safaty
facters.

6. Where {he external load is
greater than ine differential lead,
the exdemnal load s reporied.

7. A mintmum or baseline value of
20 psf was used with Ingreanents of
10 psl.

UNITS: psf

LEGEND:

48 Selié numbers represent
pressures er suctions based
on the intemal pressuies of
the ouilding.

4 Operefaced numbers
TEpresean; (ossHes or
sucllons s010s5 parapets or
canopiss.

@ -Leader indicates zoned
surface is
perpendicular to drawing
plang.

acting loads) FOR A 50-YEAR RETURN PERIOD - East Elevation.

Report: BLWT-3334-2005
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APPENDIX D: SEISMIC DESIGN CALCS
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