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Executive Summary

The purpose of this report is to investigate the design of the Temple University
Multipurpose Health Science Center’s structural system. This summary is followed by a
detailed structural description, wind and seismic lateral analysis, and spot checks for the braced
frame, typical column, and typical beam. Design guides included the IBC2006, AISC Steel
Construction Manual, ASCE7-05, and United Steel Deck design manual.

The Philadelphia site is located on a previous parking lot with intact bedrock located at
about 50’ boring depths. The building itself ties to preexisting campus buildings via a bridge and
tunnel. The foundation consists of roughly 40% shallow foundations with 1’4” to 2’8" depths
and 60% caissons with 15’ to 35’ depths. The superstructure is steel frame construction with
W14 and W12 columns averaging about 100lbs and 30’ in height. Beams and girders are
typically W21 or W24 averaging about 50 to 100lbs. 2.5” slabs on 3” deep, 20 gage galvanized
composite steel deck form the floor system. Braced frames providing lateral resistance are
comprised of widely varying sized W-shapes and L-shapes.

The Equivalent Lateral Force Procedure was used for the seismic analysis with a
resulting base shear equal to 1020k. The site classification used by the original designers was C;
however, the USGS website’s seismic program yielded a site classification B. | based my seismic
calculations off of the site C classification.

The Method 2 — Analytical Procedure was used to determine the wind loads, with the
sum equal to 2098k in the East-West direction. Since this number was so much higher than the
seismic base shear, wind loading was combined with dead loads in a SAP 2000 model of the
braced frame. The member axial forces obtained by the model were very close to those
obtained from the original design. Variations were most likely due to how the frame was
modeled. A secondary comparison was made by checking the first floor frame girder, which
came out to be a conservative and efficient size.

Although the building shape varies considerably, a fairly typical bay was picked to
perform the spot check of for a column and beam. The beam was analyzed for flexure and
serviceability, with deflection controlling. The size | obtained then matched the size obtained by
the original designers. The column size | obtained was significantly off compared to the original
which was due to a lack of information concerning penthouse HVAC units and my simplification
to not include wind loads.
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Structural System - Foundation

General

The geotechnical survey justified a hybrid foundation system for the site. The upper
layer of soil, between 19’to 35’, consists of medium to very compact micaceous silty fines to
coarse sands and varying gravel. Deeper soils, between 24’ to 50’, consist of more compact
micaceous silty fines to coarse sands and gravel with borings terminating at intact mica
bedrock. The building’s excavation is between 78’ to 83’ with street level at approximately 100’,
placing the majority of the foundation between these two layers.

The expected column loadings are around
3,100 kips for the braced frame columns and about
1,000 kips for the majority of the columns. The
higher bearing capacity of the lower layer of soil
coupled with the required bearing of the capacity 7
of the columns justified a hybrid system with "’mﬂ}! o
braced frame columns resting on caissons.

The concrete used is 28-day, normal weight
concrete at f'c=4000 psi for most areas, with the

primary exception being concrete exposed to
weather-for example, the truck ramp- which

Figure 1: View of structural systems

should be air-entrained, normal weight at f'c=5000.
Reinforcing is grade 60.

Slab

The typical basement slab consists 6” of concrete over a vapor barrier and 4” of crushed
stone, with 6”x6” W4.0xW4.0 WWEF. The primary areas where exceptions occur are underneath
the library, mechanical and electrical equipment, the loading docks, and areas underneath the
auditorium. Slab thicknesses in these areas are either 8" or 12”.

Footings

The shallow foundation system consists of steel columns sitting on concrete piers and
footings, which are connected by grade beams. Footing thickness ranges from 1'4” to 4’4”, with
most in the 1’10” to 2’4" range. Sizes generally range from 4’x4’ to 9'x9’.

Caissons

The deep foundation system consists of steel columns sitting on concrete piers, caps
and caissons. Sixty-six of the one-hundred thirteen basement columns rest on these caissons,
which vary in diameter from 36” to 96”. The top of the basement slab is at either 78’ or 83’

4|Page



Temple University - Michael Wiegmann -
Multipurpose Health Science Center TECHNICAL ASSIGNMENT 1 - Structural

elevation, with caisson estimated bearing elevations ranging between 45’ to 70’, with the most

around 60’.

Structural System — Columns

The framing system consists primarily of ASTM A992
Grade 50 rolled W-shapes with depths of 12” and 14”. There
are several 10” deep W-shapes in the basement through fourth

floors and some HSS shapes in the auditorium. Sizes vary
greatly with upper floor columns in the 100-120lb range, and
lower floor columns in the 200lb range. The columns are spliced
4’ above floor level and span two floors with lengths typically at
25’ to 30'. A detailed floor by floor breakdown of typical
column sizes can be found in the appendix.

Structural System — Floor System

Given the irregularities of the buildings shape, | decided

to describe the framing system by dividing up the building into
typical areas, which are schematically represented in figure 2 to
the right. A simplified framing plan can be seen in figure 3 on
the next page. Floor systems for the various areas are then
described, with a detailed floor by floor breakdown of beam
and girder sizes available in the appendix.

Slabs are typically 2.5” NWC on 3”deep, 20 gage,
galvanized composite steel deck, with 6x6-W2.9xW2.9 WWEF.
The primary exception is penthouse mezzanine and roof level,
where the slab is thinner.

This building also has three transfer trusses which take
column point loads from above and redistribute them to offset
columns at a lower level. Two of these trusses are located
between the first and second floors, are 15’4” deep, and span
46.5’ in order to clear space for the loading dock below. A third

truss is located between the 5th and 6th floors, is 14’8” deep,
and spans 62’ in order to relocate columns for corridors on
lower levels.

5|Page
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Area 1 typically has 25’x31’ bays with beam sizes ranging from W12x14 to W21x14, with
the most common size being the W21x14 and W18x40. The most common girder size is
W24x68 and W21x50.

Area 2 contains an elevator core and riser openings. It typically has 38'x31’with beam
sizes in the range of W24x44 to W24x94 spanning girders of a similar size.

Areas 3 and 4 contain greatly varying framing sizes due to openings. Area 3 contains
openings for mechanical equipment and stairwells, while area 4 also contains an elevator core.

Area 5 contains the framing for the dramatic curved east fagade. The curve itself is
composed mostly of W21x44 or W24’s members of various sizes with the curved bays typically
spanned by W12x19’s. Longer spans range from W14x22 to W24x84.

Area 6 is the oval tower, which is framed by a hexagon of W12 and 16 girders and beams. C
shapes round out the shape of the oval. At the 4™ floor and below, this area frames into area 8
which member sizes ranging from W14-W24.

At the 4" floor and below, area 1 becomes the larger area 7, with 25’'x31’ bays with W18x40
beams spanning W24x55 girders.

Area 9 is the auditorium with 44LH14 shapes spanning curved walls of W16,18 and 21
girders to form the roof deck. The floor is framed by sloped W30x90 beams for the seating area
and W16 girders underneath the stage.

Area 10 is the atrium space with, which extends from the curved facade to form a straight
edge facing the street. Beams varying from W16 to W24x68 span the curve girders to the
straight W24x55 girders for the floor and roof.
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Figure 3: Simplified Framing Plan
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Structural System — Lateral System

Due to the slender shape of the building lateral resistance is primarily needed in
the East-West direction. This resistance is provided by four sets of braced frames which run the
full height of the building. A review of detailed drawings of the connections did not indicate the
use of moment connections. The vertical members range from W14x109 at the top to W14x550
at the bottom. Horizontal members are typically W24x55 but range from W21x44 to W27x161.
Diagonal members range from W10x49 within the upper four floors to W12x190 at the bottom.

Three sets of North-South braced frames appear from the 12" 13" mezzanine, and 13"
penthouse levels in one line, with an additional set appearing in another line for only two
levels. The member sizes are similar with the exception that diagonal members are comprised
of 5x5L shapes.

Codes Applied

Below are listed the codes used by the original designers.

e [BC 2003 (Philadelphia building code)
e ASCE7-02
e (Concrete:

0 ACI 318 “Building Code Requirements for Structural Concrete”

0 ACI 316 “Manual of Standard Practice for Detailing Concrete Structures”

0 ACI 301, 302, 304, 305, 306, 308, 311, 318, 347
e Steel:

0 AISC “Specifications for Design, Fabrication and Erection of Structural Steel for
Buildings”
AISC “Code of Standard Practice for Steel Buildings and Bridges”
American Welding Society (AWS) D1.1 “Structural Welding Code — Steel.”
American Welding Society (AWS) D1.1 “Structural Welding Code — Steel.”
ASTM A6 “ General Requirements for Rolled Steel Plates, Shapes, Sheet Piling, and

O O O ©O

Bars for Structural Use.”

ASTM A325 “Specifications for Structural Joints”

0 Steel Deck Institute “Design Manual for Composite Decks, Form Decks, and Roof
Decks”

@]

For my design and analysis | used IBC 2006 and ASCE7-05

7|Page



Temple University — Michael Wiegmann —
Multipurpose Health Science Center TECHNICAL ASSIGNMENT 1 - Structural

Loads: Live & Dead

The loads in tables 1 and 2 were determined by Table 1: Live Loads
reviewing the building documents and noting the loads Area Load (psf)
used by the original designers, who based their loading off Slab on Grade 150
of the IBC 2003, the adopted building code of Truck Drive Aisle 300
Philadelphia, Pennsylvania. High Density Storage Area 300
) ) Elevated Frame Slabs 150
Design dead loads, found in table 3 were not Office/corridor 100
presented in the building documents, so material unit Library 150
weights and ASCE 7-05 Minimum Design Dead Loads were Roof 20
used to make dead load assumptions. The calculations for
Penthouse 150

these loads are available in the appendix.

Table 2: Snow Loads
Flat-roof snow load 22 psf
Lateral Loads - Seismic Snow Exposure Factor 0.9
Snow Load Importance Facotr 1.1
Thermal Factor 1.0

The ASCE7-05 code was used to investigate

the seismic loads for the building which were

. . e Table 3: Dead Loads
expected to be relatively low, given the building’s Cood (oot
. . . . . . Oa S
location in Philadelphia, Pennsylvania. The Equivalent : (psf)
. Decking 50.1

lateral Force Procedure (12.8.2) was used to obtain a )

o i ] ) Girders & Beams 7
base sheer for the building. A direct comparison with subtotal 60
the structural notes within the design documents
was not possible since the base shear was not Mech/Elec 20
indicated in the notes or specifications; however, the | partitions
notes did state that structural system was not Ceiling
specifically detailed for seismic loads. It also provided | Floor 1
various seismic data including the site class, C, and
the spectral response coefficients. Total 85

In my analysis, | initially used the USGS Earthquake Ground Motion Parameter Java
Application (See notes in appendix for website, and figures 9 and 10 for the program results) to
determine my site class and coefficients. After inputting latitude and longitude data, the
program gave a site class B, which conflicted with the structural notes site class C classification.
For my analysis | used the latter since it is more conservative and is provided by the actual
geotechnical report. For the building weight | used my estimated dead weight of 85 psf.
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| determined my lateral system to be an Ordinary Steel Concentrically Braced Frame,
without moment connections. This was determined by reviewing the braced frame connection
details, which had only sheer connections.

Although a direct comparison of the seismic base sheer was not possible, the value |
obtained, V= 1020k is significantly lower than the base sheer value | obtained through my wind
analysis, which was equal to 2098k in the East-West direction. In the North-South direction this
value was roughly estimated to be 710k. This is somewhat low compared to the seismic value;
however, three aspects make it still possible to assume that wind loading controls. The first is
that the building has many bays and in the N-S direction which adds to its lateral resistance,
secondly it is a relatively quiet seismic region, and lastly the site classification C was a
conservative assumption. In sum, my results are in line with the original designers, and back up
their decision to not design a lateral system based on seismic activity.

Lateral Loads — Wind

Wind lateral loads were based off of the ASCE7-05-6.5 Analytical Procedure, since the
building’s height exceeded sixty feet. Simplified results are presented on the following page

with a wind diagram (Figure 4), and Table 4, which shows varying height of floors, windward
and leeward loads, and the total loads. Detailed calculations are presented in the appendix. An
excel spread sheet follows and completes the hand calculations, providing the wind pressures
for the various heights (Table 6). The diagram which follows the table was used to simplify
tributary area calculations (Figure 11), which was used to obtain the final wind forces in Table 7
and Figure 4. The total combines the maximum of the windward pressure and the maximum
possible leeward pressure, rather than using the base values. Table 5 provides the same data
for the braced frame analyzed in the spot check. Figure 4 is the wind loading diagram.

The basic wind speed value, wind importance factor, exposure category, and internal
pressure coefficients obtained by code analysis matched those of the original designers. The
building is fully enclosed, with the calculated building frequency indicating a flexible structure.

Since the total shear value of wind was nearly double that of seismic, a wind analysis of
the lateral system was performed which provided an opportunity to compare my wind analysis
with the original designers. This is discussed in the next section.11
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Windward Pressure o

LR: 164,47 Leeward Pressure
19.40psf
180 LM: 179.43'
18.88psf
" L12: 163.76"
160"
18.36psf L11: 148.68'
140'
L10: 134.01'
17.71psf
120' L9: 119.34'
Lo L8: 104.67'
100 13.79psf
16.67psf i .
16.28psf 80"
L6: 75.33'
15.76psf o
15.24p5 60' LS: 60.66'
14.72psf i
L4: 45.99'
14.07psf i
13-20pe8 30" L3: 30.66'
12.76psf | 25'
12.24psf | 20"
12.24psf | 0-15' 12: 15.33'
11.59psf
L1

Figure 4: Wind Diagram
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Table 4: Wind Loads (kips)- Building

Floor Height f | Elevationf | Widthf | Windward | Leeward | Total

1 15'4" o' 400' 0.00 0.00 0.00
2 15'4" 15'4" 400' 108.80 126.80 235.60
3 15'4" 30'8" 400' 79.60 84.40 164.00
4 14'8" 46' 352" 74.62 72.86 147.48
5 14'8" 60'8" 352' 77.44 71.10 148.54
6 14'8" 75'4" 352" 81.66 71.10 152.76
7 14'8" 90’ 352" 85.18 71.10 156.28
8 14'8" 104'8" 352" 87.65 71.10 158.75
9 14'8" 119'4" 352" 89.76 71.10 160.86
10 14'8" 134 352' 91.52 71.10 162.62
11 15'1" 148'8" 352" 96.10 72.16 168.26
Penthouse 15'8" 163'9" 352" 101.38 74.62 176.00
Mezzanine | 15'0.5" | 179'5" 352' 100.67 75.68 176.35
Roof 0| 194'5.5" 352" 54.21 36.26 90.47
Total 1128.59 969.41 | 2098.00

Spot Check — Lateral System

After the wind loads were determine for each floor, the SAP 2000 modeling program
was used to find the axial forces in the building members. This was then compared with the
axial design values presented in the building documents. A second comparison with the original
was made checking the one of the 1* floor girders of the braced frame.

The LRFD load combination of 0.9D + 1.6W was used to alter the original wind frame
loads seen in Table 5, and the dead load of 85psf. For an initial trial, | had just used the
unfactored wind loads without the dead loads, which resulted in axial values significantly less
than those presented in the building documents; however, the factored load combination
yielded accurate results at the base with increased variation at the top of the frame, which can
be seen by comparing the axial loading in figures 5 thru 7. These discrepancies can be
accounted for by differences in modeling. The most likely source is some of the column joints
which had been modeled as pin connections but would have been more appropriately
designated as fixed.

The second comparison was made by checking the 1% floor girder. | decided to check the
girder as opposed to a column, due to the aforementioned discrepancy. It was appropriate to
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do so since it still underwent combined loading due to the significant axial and flexural loads.
The AISC interaction equation H1-1a was used to check the girder. The value obtained from this
equation was under but near the limiting value, indicating a conservative, yet efficient design.

Table 5: Wind Loads (kips) - Frame L

Floor Height | Elevationf | Trib. Width | Windward | Leeward | Total

1 15'4" 0' 73 0.00 0.00 0.00
2 15'4" 15'4" 73' 19.86 23.14 | 43.00
3 15'4" 30'8" 73' 14.53 15.40 | 29.93
4 14'8" 46' 73' 15.48 15.11 | 30.59
5 14'8" 60'8" 73' 16.06 14.75 | 30.81
6 14'8" 75'4" 73' 16.94 14.75 | 31.69
7 14'8" 90’ 73' 17.67 1475 | 32.42
8 14'8" 104'8" 73 18.18 1475 | 32.93
9 14'8" 119'4" 73' 18.62 14.75 | 33.37
10 14'8" 134' 73' 18.98 14.75 | 33.73
11 15'1" 148'8" 73' 19.93 14.97 | 34.90
Penthouse | 15'8" 163'9" 73' 21.02 15.48 | 36.50
Mezzanine | 15'0.5" | 179'5" 73 20.88 15.70 | 36.58
Roof 0 | 194'5.5" 73' 11.24 7.52 | 18.76
Total 229.37 195.79 | 425.16
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Figure 5: Results of Wind Modeling
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Spot Check — Typical Beam

Although there are quite a few irregularities in this building, such as the curved facade
and oval tower, the area | analyzed has a fairly common bay size. | decided to analyze one of
the beams within this bay since it would be a heavily repeated member size. The assumed dead
load of 85 psf and live corridor/office load of 100psf were used in the LRFD 1.2D + 1.6L load
combination to design the composite beam for flexure. This yielded a beam significantly smaller
than the original; however, | performed an analysis for deflections which yielded the same
beam size as the original (see appendix).

Spot Check — Typical Column

The column that | checked was selected for the same reasons as the beam. | used the

same loading and load combination to find the axial load. Table 4-1 (Available Strength in Axial
Compression) of the AISC design manual was then used to choose a column size (see appendix).
The column | found was significantly smaller than the column originally used. There are two
factors contributing to this. The first is that the weights of the Penthouse HVAC equipment
were not available in the drawings and specifications, which would add a significant dead load
at the rooftop level. Secondly, wind loads were not taken into account. Another analysis should
be performed using a different load combination including wind. Modeling the frame in
guestion and applying the wind loads with a combination of either live or dead load will add
end moments to the column. This combined axial and flexural loading would be more accurate
in sizing the column.
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Appendix

Columns: Detailed Description

Penthouse Flr. - Mostly W14x90, some W12x65

10™-Penthouse. Mostly W14x90 and W12x65, a few W12x86 and W14 in
the 100-120 Ib range

gh-10t - Similar, with more W14 in the 100-120 Ib range, and some
W12 in the 70-120 Ib range

6"-g™" - Mostly W14 in the 100-230 Ib range and W12x65, with
some W12 in the 70-150 Ib range

46t - Mostly W14 in the 130-280 Ib range and W12 in the 60-
100 Ib range, with some W12 in the 100-200 |b range
ond_gth - Several W14 in the 160-34 Ib range, mostly W12 in the 60-
100 Ib range, some W12 in the 100-200 |b range, and a
few W10x49
Mostly W14 in the 100-550 Ib range and W12 in the 60-
120 Ib range, some W12 in the 200-250 Ib range, a few
Basement-2"° - W10x49/79, and a few 8x8x12 HSS shapes

Beams & Girders: Detailed Description
General Superstructure (2-13):

e Areas 3 and 4 contain greatly varying framing sizes due to openings. Area 3 contains
openings for mechanical equipment and stairwells, while area 4 also contains an elevator
core.

e Area 2 contains another elevator core and additional riser openings. At the lower levels this
includes an atrium and stairwell. Area 5 contains the framing for the dramatic curved east
facade. The curve itself is composed mostly of W21x44 or W24’s members of various sizes
with the curved bays typically spanned by W12x19’s. Longer spans range from W14x22 to
W24x84.

13" Floor (Roof):

e Area 1 has several small 8x31’ regular bays with W12x14 beams spanning girders of various

dimensions. Another regular bay of 25’x31’ contains mostly W14x22 beams.

e Area 2 consists mostly of 31'x38’ regular bays with W21x44 beams spanning girders ranging
from W21x44 to 62.

Mezzanine Level:
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e Area 1 contains small cantilevered 5'x31’ bays with
W21x14 beams spanning W18x40 and W16x26
girders. Another typical bay is 31'x17’ with W21x19
beams spanning W18x(55,50) girders. Several of
these bays contain openings for which W8'’s, 10’s

, -
and 12’s are utilized. Penthouse

e Area2isopen to below

12" Floor: <+ - : 4
e Area 1 contains mostly 31'x 25’ bays with ‘

~S,

N 3 N\ &
W16x(26,31) beams spanning W 27x94 and W24x55 \\:; \ Vf di
girders. The bays size remains the same until the 4" \\ \ )
floor. \

e Area 2 38x31’ bays use W24x(55,62) beams to span Floors 5-12

W27x(84,94) girders. There are now several

openings in the floor as well. Otherwise the bay sizes
remain the same for the entire structure.

6"-11" Floors:

e Area 1’s cantilevered 5'x31’ bays with W21x14
beams spanning W21x(44,50) girders continues until
the 4™ floor. The other bay size also remains the r
same with W18x(40,71) beams spanning W24x68 P S
and W21x50 girders. i

e Area2’s W24x76 beams span W24x68 girders. < . g

e Area 6 is the oval tower which is framed by a \ ,
hexagon of W12 and 16 girders and beams. C shapes N /
round out the shape of the oval.

5" Floor:

e Area1lW18x35 beams frame into W24x94 and
W21x50 girders.

e Area 2 uses W24x94 beams and girders with L
shaped beams creating a diagonal pattern in three of
the bays.

e Area 6 is open to the floor below on this floor

4™ Floor:

e Arealisreplaced by area 7 and continues with the Building Areas

Figure 8: Building Areas
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25'x31’ bays with W18x40 beams spanning W24x55 W24x76 girders. The Western 5'x31’
bay is extended to 20’x31" and consists of W12x19 beams spanning between W21x44 and
W24x55 girders. W8x10’s span in between the beams. Some of these bays are trapezoidal in
shape in order to connect previously unconnected columns with girders.

Area 2 uses W24x76 beams to span W24x76 and W27x84 girders

Area 6 framing is integrated with area 8 so that its member sizes range from W14-W24.
Area 8 consists of a W16 beams framing into W24 girders, and W12 beams framing into
W12 and W21 girders.

Area 9, the auditorium roof, consists of 44LH14 shapes spanning the curved exterior and
interior walls framed by W16,18 and 21 girders.

Area 10 is the atrium roof, which extends from the curved facade to form a straight edge
facing the street. Beams varying from W16 to W24x68 span the curve girders to the straight
W24x55 girders.

3" Floor:

Area 7 and 2 bay sizes continue the same as the upper level, while using slightly larger beam
and girder sizes.

Area 6 becomes independent again, using the same framing as on the 6" floor.

Areas 8,9 and 10 are open to below.

2" Floor:

Little variation from floor 3 or 4, except that area 8 is framed again.

1st Floor:

Area 1 decreases to one 25'x31’ bay again with W16 beams spanning W24 girders.

Area 2 is similar to floor 4.

Area 8 is similar as floor 2.

Area 9 is framed by W30x90 beams sloped for the seating area, with W12 beams framing
into W16 girders for the stage.

Area 10 is similar to floor 4.

Basement:

See foundation description.
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Figure 9: USGS results
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Wind Load Calculations

Wind SASCE 7-05 | Hethoo 2 = Avalyhas! Procedre |

Th?.r mef kol u/o.; wsrel  crnce  heighf > 60

(D Basre wmndspesst (Fig 6-1)
V= g0 mph

Whnd Dyrectioncl 4/ Freeder /‘TQ{,/( 6-?)
bl =087

@ TImportonte faclor
Oecup any I Tedle -/

L= Lib
@ EA,.UOJ‘CHC f’cpfﬂqﬁ!'/
{ . g

i\}f o vl
;.7%} Topo\cjr-apﬁ re  Foclor
f'f,:‘; =/
(5\ GUJT“ EtHrcf F&(“[Dr

T= | O¢ds Elilion - et N2 fem )
V',: ,__‘a‘pf(f.; OQ{ el l s F/-Pﬁrléfe J{-'.'.-m’{é-' o

gz 0.925 ( E ok 1_712‘@;?5?;"”3“5 /{?")

| #1778, T3

6@:8:‘,-: 54

gn = \fZ In/f(ﬂoﬂ,\j o “TO‘;__L.Z;‘,::;. sl
Z Intsecon,)
Resonunt e o ST Feecter
Ligs £ fENE = HELWME
‘.“""3"::'
-0.6h =06 145)= (1T

M

/@_: 320 4 .f['msff g"zh}
- Es Lzzip B

b ous

o= Vg4 b

—_ - ot L4g .
- & N\ SN o = s R ik G
Vz-b [_?"3—) V(Gov— O0.4b (?3—) [({C‘)l(;o-/—* (. 50%
Niz ails = 0.9¢ (457.948) = 5 747

= £1.504

Rz _7-47 M = Za7 [5_7f7>5 = 0.0%6

1+ 103NV, )53 Cl2l0.3¢57¢73"73

23| Page



Temple University - Michael Wiegmann —
TECHNICAL ASSIGNMENT 1 - Structural

Multipurpose Health Science Center

&3
Ry 7= £67, //,/E- - qcfo% (195’ ),/3/50?-« 10.545
An = ;71- W Lad -l
\.
(7= {"—2[{0'&651 = 0.090

By Al .
T 10-5Es 2 (/0.565)"

Be : M=l a6/ =407 Veme) %r302= 19 07!
N /lé < 69352'1’Cf I’Y’fjﬂ C"gbufwﬂ’j

(‘/_ gL (m?w))

/
BT N>
=g gl
B, - 71= 15 472, Fg = 15.4(D- %I&ﬁ)/l’/bﬂ/ = |5 417
AMEF (v ot oF baildhie

~ 2045 4/7)\ .
i), DL 0SS

:___nfv” = " /_
Segss g O
R=/_L A,A, Rgl0-53+0%7 AL)
Ty K lncsame Be A
. = l/.._"._/ﬁ-0"‘5)(0‘590>[0~50’)/0-53704‘7(0.05‘3>
G-05
= 0.04%
5Qf/!@rawwp( Qr:,aon\.ﬂe
F = T o- { e
140.63 8-&h & 00 14 0.63/ 552+ 115 )0-63‘
J FET T#s
= Al e
In"r’rr.s}lf ot lurbalence
) /é
23 43 = 2 N
Tge € =) = 030 Z3.) = 0.243

Oz G20 Todle €&

Gr= (3.‘?25(1 + 1.7 (0.243) B 00.775%+ (41807 (0.0¢9) ) .
14 1728 (0.243) ,

s . F i
L/g Enclosure Facdor Eviclos et

@ IVH‘P‘“HM[ Prcsore (‘Oe{{"l(‘)ﬁm" Figure £~y
G Cpi = 40.158  (frssae actrrg Jowed yoteinal 5o e
~ (0.8 (- (e 37N/ U

N

24| Page



Temple University

— Michael Wiegmann -
Multipurpose Health Science Center TECHNICAL ASSIGNMENT 1 - Structural

@ Ex‘fl"l“i/’ﬁf/ Brsccre Coetlicrent 53 r\s S ‘

LWnoluoret wall

\//4: O.& useqez
Lf’(wa"f‘( Ll

(’b: -0-5 use g n ¢ L/é—-— o 24/
Sydewe .’/ fP-T—O,'/ use qp

lboet (‘P = =018 (hi = 2.294 )

@ Velocidy Pressure gz " Th
@y 0i0T5E ks ks bt V'

= 000256 te (1) os5Y 900 1./8)
T 20.269 he

Tcg.é/t -3 Exp- 8 (ese 2

-

See __Sf;_.-f“r/;"(\c heet To 1-;!6 "h

(10 MWFRS Yo
) W indwer &

~ . a - 74 - Z"
3e B Ge gpl‘ ?I.E/(;(p,) ‘ 2;z Q= 20. 2§9((.170° 23.71
p= ¢33 (08) T 22 71(0I&)

C. frg 2 Tips

, { o
Flex; ble ,lsu;:’.r./;r-gu

11

1§ h

Ltf’wfﬂro( .
P=9hGe G ¢ GCpi .
Fh= 2o, 26 1Y 22714

2 IE ooy fne) T H 27
9.52 ¢ 27

P oIt

Mlaa= (57T
M= Lz5

@Aﬁf)/'a-& yenate  Fore Apece E’f/l/

(3525 (66" + 50" x 4p') = 70&90 s

25| Page



Temple University

Multipurpose Health Science Center

— Michael Wiegmann -
TECHNICAL ASSIGNMENT 1 - Structural

\nfmo(wmb( Lftu,a.rﬁ/( _ Lf

_ Flpor hoit 4 _Rolow = pi Cvertree’ ) | PLE Cuertreal)
LR | 5&.3& = |34 i3
e 126-9/+ 132 14754 = 2%6 215
L2 1475% 70650+ €962 = z2&% 22
L 13547 134 £« = PTE z05
Lo Z4 42 +106.26 126 & = 250 S
1.9 S A W 25 05 = ZB% 2oz
LE 125.05 7967+ 44 5/ — 244 zcZ
|7 lzz 14 j14.3% = zuld 202
L€ 4347+ 73.60 SH004 30.4€ = 232 —
TRy i) 10.2 ) +98. 18 = 726 Zoz
L4 HA.02 +56.25 Fhqz 422 I = 212 zo7
L3 lol.g¢ +35 46280+ 2445 = |99 z 11
L& I38& d4pts 17365 = 272 3

[useel  the dhmersrors  + fooch from the [god ‘

ofly & qroer o realeplebte 1Hte  pressers. [Cee Appendix )
ol wmdwerd bose Sheer = (129 see Yasle 5)
Tojul Letworol base Sherr = afQ
. Z09y > Sersnil buse sheuy

EW Lo shers @-da@h Esfymet

20Q5/ffi.nm;rg\ ﬁg‘ S ?UG-X(_Z ﬂomsu
{73 | 250" r3

",‘I !ﬂ =
4 350"

; J
SO wiwlh Covproly

T e

26| Page



Temple University - Michael Wiegmann -
Multipurpose Health Science Center TECHNICAL ASSIGNMENT 1 - Structural

Table 6: Windward Pressure (psf)
Height | kz gz=20.269%*kz p=q*G¢*C, * qi*(GCpi) Max | Min
0-15 | 0.57 11.55 742 + 417 11.59 | 3.25
20 | 0.62 12.57 8.07 + 4.17 12.24 3.90
25 | 0.66 13.38 859 + 417 12.76 | 4.42
30| 0.7 14.19 9.11 + 4.17 13.28 | 4.94
40 | 0.76 15.40 990 + 4.17 14.07 5.73
50 | 0.81 16.42 10.55 + 4.17 14.72 | 6.38
60 | 0.85 17.23 11.07 + 4.17 15.24 6.90
70 | 0.89 18.04 11.59 + 4.17 15.76 | 7.42
80 | 0.93 18.85 1211 + 4.17 16.28 7.94
90 | 0.96 19.46 12.50 + 4.17 16.67 | 8.33
100 | 0.99 20.07 12.89 + 4.17 17.06 | 8.72
120 | 1.04 21.08 13.54 + 417 17.71 9.37
140 | 1.09 22.09 14.19 + 4.17 18.36 | 10.02
160 | 1.13 22.90 1471 + 4.17 18.88 | 10.54
180 | 1.17 23.71 15.23 + 4.17 19.40 | 11.06
200 1.2 24.32 15.62 + 4.17 19.79 | 11.45
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Windward Pressure o
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Figure 11: Wind Diagram for Tributary Area
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Table 7: Detailed Calculations
Windward |Leeward Windward kips Leeward kips
Floor Height  |Elevation |Bldtg Width |Trib. Width |Area Bldg |Area Fr PLF vert W |PLF vert L |Bldg Load|Frame Load |Bldg Load pl{Frame Load
1 15.33 0 400 73 6132.00 1119.09 0 0 0.00 0.00 0.00 0.00
2 15.33 15.33 400 73 ©6132.00 1119.09 272 317 108.80 19.86 126.80 23.14
3 15.33 30.66 400 73 6132.00 1119.09 199 211 79.60 14.53 84.40 15.40
4 14.67 45.99 352 73 5163.84 1070.91 212 207 74.62 15.48 72.86 15.11
5 14.67 60.66 352 73 5163.84 1070.91 220 202 77.44 16.06 71.10 14.75
5] 14.67 75.33 352 73 5163.84 1070.91 232 202 81.66 16.94 71.10 14.75
7 14.67 a0 352 73 5163.84 1070.91 242 202 85.18 17.67 71.10 14.75
g 14.67| 104.67 352 73 5163.84 1070.91 249 202 87.65 18.18 71.10 14.75
9 14.67 119.34 352 73 5163.84 1070.91 255 202 89.76 18.62 7110 14.75
10 14.67| 134.01 352 73 5163.84 1070.91 260 202 91.52 18.98 71.10 14.75
11 15.08 148.68 352 73 5308.16 1100.84 273 205 96.10 19.93 72.16 14.97
Penthous 15.67| 163.76 352 73 5515.84 1143.91 288 212| 101.38 21.02 74.62 15.48
Mezzanin 15.04| 17943 352 73 5294.08 1097.92 286 215 100.67 20.88 75.68 15.70
Roof 0| 194.47 352 73 5294.08 1097.92 154 103 54.21 11.24 36.26 7.52
Total 1128.59 229.37 969.41 195.79
Windward Pressure o
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18.36psf et A
140
L10: 134.01'
17.71psf
120 19: 119.34'
17:060f L8: 104.67'
100'
13.79psf
16.67psf 90' L7: 90'
16.28psf 80'
L6: 75.33'
15.76psf 70'
15:24pst 60' L5: 60.66'
14,72psf 50'
S L4: 45.99'
U/p 40'
13.28psf 30 L3: 30.66'
12.76psf | 25'
12.24psf | 20"
12.24psf | 0-15' 12: 15.33'
11.59psf
L1

Figure 12: Wind Diagram

29| Page




— Michael Wiegmann -

Temple University
TECHNICAL ASSIGNMENT 1 - Structural

Multipurpose Health Science Center

Frame Spot Check

BF&[#&( _'Frame — S/om’ (Apcé

Frome L g V- ia {Leoor é&qm o
in Yhe modle] the bearm oo Jo it ke Feeo

Aole  arthaugh :
sections , wsrry the Lollowl by T nidrpeel loweds Yor Yhe
) o

becrrr ohowld be Corservefiie,

:uﬁm,’c

B=s 3332 k&) Besults from SAL model usingy

ﬁr; ‘1"33"5‘ LAY LHFD ('oml:ﬁnm‘?&f‘ [ T 1.6 W '\/Hl’l D;égps(
endd 4r‘:bu'ltlry orear fpr P X lo!

Beanr W2Ix%2F Cren ﬁ-»faff

Eau-fms s
Cx = &.70 /43: 279.3 v

D Finetl Pe (j':'cﬁwv o odfd/jtf\)

|
O k=1 Cpin)
L= a o e p T Cun broteal /zﬂr\q?hw}

19.167(12) " .70 = Z26.4%

/Z[’/d'} =
"0
@26 < 471 J[EZ20% . 4/s
-(;.,:5671%!'
Vse [:’;- = fD-é’&'&. FVFRJ F\/
Fes P™E < p*leqpoe) = 4047 ks
ThNS T lzhe#d "
! r_j
CB0 ke iy 404 i
["‘T'.‘ /': ;?7-}&({_9 (/({0?1‘3[_., ﬂ)j 501{"‘/ 5 ‘tf‘?.ﬁ/ Fra s
@ PC = Fcr/fg
= Erslbal27.3:n%)
x 1297 k

@) Combrmest Equathien
@ Prrp,= 38[33-1207 < 0.26 > 0.2

@ vce Hi-le
PP by Sy Hby Moy 00

Tuble §-1 3 xcenrs, unbreteed fepginz 20t {orwzl 83

ps 2.75x00” 3 Bin [ CTtr >
2. 754007 3( §34328) + ;_{7«/0‘3[4'-33,% bins Yan) 0= 0. 97 <10

is anef@icknt S;ze

The Wz /x93

30|Page



Temple University - Michael Wiegmann -
Multipurpose Health Science Center TECHNICAL ASSIGNMENT 1 - Structural

Beam Spot Check

T;‘o}rcn‘ Beam"-gpm‘ Check
/,oao(;}j; Beam Tiprcal (of line F-H7 €7 Floots §-11 & OAkec Areas

JZD+EL = LZ(&5pet S+ [60100pt) s Ouz62 kef
Disterbededt (o,zez)ffawf";.;g.wwm') = 2707 kM

Mubl,> W% = 2707 W (31)°% = 325 kT

Desrgn: [ lesure

o 28 " ¢ Svwols | 5'3970 , 2Ugeye ao!mn}dﬁ—éfeﬁg

Composite  $yS Mg

Tab/{ 3-2" 1 " ] i
Deck Parelle!, Lﬂﬁ; = ’; 5 o = /.5‘*0 34" soort's, e, {e = Hhs
@n=1§3

EQn: 1568 (2F stuols )= #87.5 f

Gc£Qn_ = 475 - ‘ E A o
0834¢ b 085 ¥ bt ) (5.5 5 121 )

6_...‘ I/d'(Zg:ﬁr): 3_3[" f
ba (1033 )= &.165
oistare Je ecye o¥lslub

Yz'—‘ Ycoh(‘ 9/2 = 5.5” = 33?}2 = 35‘05"’
Table S-(%

Ye= 38", /- 323 FfF

Gree (obling [fore su

Wifx26 wwh OMp =327
would moeke g Si2€

De\gran : De‘qrc‘r’for‘J d;(pemncc§
az L - 20" - 25 =07
360 “=go =60
—— ¥

SEYET ) "
071 = 5Lz7o7Ht«15) (256")
S& 426,000 ki) T
-:I-': 6[2.47 )n‘f

Tudle 3.3 W Isa40  I=6/2 7 6127 [Compssik So
Some  cs arrg}nuf T v ocYeuly
c_jr"ct#‘f )

Tuble 39
V=38 TFL QM= 549 w7323 ok

31| Page



Temple University

— Michael Wiegmann -
Multipurpose Health Science Center TECHNICAL ASSIGNMENT 1 - Structural

Column Spot Check

T‘{ icel ro-/umrfl = S}oo'! (rllﬂ#f {c

Examine wi4x257 col. @ GG, level § r L€
2qi;? Ft.’_.g
{—DQ’O( o

Arecp ;= 31'* (260824 2435332) = 787 F27 7
¥ 5 flogst = CROB 6 1*

L ¥

1! i | o i Rwﬁ
A = (-/75’/‘z>:275&§3.$»€ : ] ]
Y SRR EE Mez
Comiribution o col. e~
(213.533<¢)[ g'0" ‘): /. 73%s¥€ R e B (229 looT
! —z_g-ru:'_'J T
Col.
A= Bl (22" 4 JE8 ") OB AR
B = e
"“!C*k.lf: 7‘1‘00 of2 <+
Looel= 0.262 hef Creo0.ce2) |G3c&2 h
-S.}Ec [O{umi”
193562 k& Gracrig tn  Stong + weak -+l
,l_ ke
e ol =2
(wg"  0.50M4&7) = 7334’
( )= Lizq’
0" onllo.67) = E334
—T“ Ta!;!( L kL= —‘g?z'?l i Y=g : 41,&5”; [92&£ 8>

Widx!57 @Pn =200 hi<&

Much smallec ther Or .Fg_; ol > )
Witk 257 OPn= 5270 LhE

See  dech repert.

32| Page



Temple University - Michael Wiegmann -
Multipurpose Health Science Center TECHNICAL ASSIGNMENT 1 - Structural

33| Page



