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EXECUTIVE SUMMARY

The Roberts Pavilion is a patient care center located in Camden, NJ. It is part of the Cooper University
Hospital and serves a large range of patient needs. Standing 10 stories above grade, it is a noticeable
landmark when entering Camden. The pavilion was built between two existing hospital buildings and
now serves to connect them. During construction, renovations updated the facades on the adjacent
buildings to give a sense of uniformity to the complex. Aluminum and glass panels make up the main
facade and give patients excellent views to the outside. Structurally, the building is framed in steel, with
composite deck flooring. Lateral loads are resisted by ordinary steel concentrically braced frames.

Purpose and Scope

The purpose of this report is to provide an analysis of the Roberts Pavilion and demonstrate an
understanding of the structural systems. The scope of which will include an analysis of different
structural elements, applicable codes, building materials, gravity loads, and wind and seismic analyses.

One of the main functions of this report is to provide a thorough description of the structural system of
the building. This will include a description of the foundation; the slab on grade, bearing walls, piles,
and piers. It will also discuss the typical floor framing, including decking and typical wide flange
members such as beams and columns. Typical framing members were checked and verified that the
calculated member was the in the same range as the designed member.

Lateral loads were also verified. Simple wind and seismic loads were calculated in accordance with ASCE
7-05. The analyses proved to result in values different from those specified on the drawings. The seismic
base shear calculated was about 12% higher than the design shear. This was due to the fact that the
pavilion was designed under ASCE 7-02. Seismic parameters changed between editions of the code. (A
discussion on this can be found in the seismic section of this report) Being a summary of the existing
conditions, wind and seismic loads were not the focus of this report, and thus calculations were
simplified. More detailed lateral calculations will be performed in Technical Report IIl.

Hand calculations are included in the Appendices of this report for reference. Additional drawings and
floor plans are included there as well for clarification.
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BUILDING INTRODUCTION

The Roberts Pavilion, as shown in red in Figure 1, is a
recently constructed patient care center at the Cooper
University Hospital in Camden, New Jersey. Completed in
December 2008, the project cost about $220 million. The
pavilion is approximately 320,000 GSF and occupies 10
stories above grade as well as one basement level.
Additionally, during construction, the adjacent Kelemen and
Dorrance Buildings, shown in Figure 1 in blue and purple
respectively, underwent 51,000 GSF of renovations.

Cooper has been a leading medical institution in southern
New Jersey for many years. The Roberts Pavilion establishes
Cooper’s presence in Camden and upon entering the city, it
is easily visible. Architecture and engineering systems were
designed by EwingCole. They designed the facade, as shown
in Figure 2, to be composed mostly of glass and aluminum
panels. During renovations, facades of the adjacent
buildings were updated to give the complex a sense of
uniformity. The master plan also called for the demolition of
the parking garage on the corner of Haddon Avenue and
Martin Luther King Boulevard, as shown in yellow in Figure
1, and for the space to be turned into a park to improve the
surrounding landscape.

The lobby, shown in green in Figures 1 and 3, is a grand,
open space with an abundance of natural light and warm
colors. It also acts as a link between the new pavilion and
the existing Dorrance Building which is shown in puple in
Figure 1. Bamboo plantings and natural materials give the
space a garden-like feel. Cooper wanted the pavilion to feel
like a “healing garden” where patients experience a calm
and peaceful atmosphere seemingly distant from the city
outside. This idea is evident in the design from the lobby to
the upper floors.

Each floor maintains a different function. The second floor
houses clinical cardiology, while the third floor houses
surgical suites, and the fourth and fifth floors hold the
intensive care units. Typical patient rooms are located on
floors six through ten.

Figure 2 : Roberts Pavilion (Courtesy of Halkin
photography, LLC)

Figure 3 : Lobby (Courtesy of Eduard Hueber/Arch
Photo, Inc.)
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STRUCTURAL OVERVIEW

Foundation

URS Corporation investigated the Roberts Pavilion site conditions by performing nine test borings. The
top layer of soil in most of the drillings consisted of silty sand with some gravel and fragments of brick
and concrete. This fill layer was classified as poorly to well-graded sand (SP-SW). Soil under the fill layer
was classified as loose to dense silty sand with layers of clay becoming more firm with depth. 16”
diameter reinforced piles were cast with a depth of -68’ below the basement slab to reach firm soil. A
minimum compressive strength of 4000 PSI concrete was used along with ASTM A615 Grade 60
reinforcement. Pile caps required concrete with minimum compressive strength of 5000 PSI and range
in thickness from 3’-6” to 6’-0”. The stratum layer under the footings was compacted to reach a bearing
capacity of 4000 PSF.

The main basement will have an elevation of +8’ above sea level (being about 5’ above the water table),
but elevator pits and mechanical space will be about +2’ (1’ below the water table). This means that the
lower slab and walls will require

waterproofing.  Additionally these areas

should be designed for hydrostatic uplift
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placed for support under the foundations and
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designing foundation walls.
Figure 4 : Typical pile cap without pedestal

Floor System

Typical floor framing in the pavilion consists of a composite system. It incorporates a 2”, 18-gauge steel
deck with a 3%” lightweight concrete topping reinforced with WWF (welded-wire-fabric). The Decking
runs perpendicular to the beams and shear studs transfer the load to the beam to allow for composite
behavior.
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Framing System

All steel wide flange members in the building are A992 grade 50. Columns are typically spaced 30’ on
center in the North-South direction. In the East-West direction there are typically three bays; the
interior span being 23’, and the two exterior spans being 29’-6”. Column spacing is shown in Figure 5
Column weights vary; with the heaviest being a W14x426. However, all columns have a 14” web.

Beams on floors 4 - 10 are typically wide flange members W16x26 and W14x22 spaced at 10’ (See Figure
6). Floors 1 (ground) - 3 have larger beams, being that they are supporting heavier equipment. The 3™
floor holds the operating suites and part of the trauma unit thus it supports larger dead and live loads
than most of the floors. It uses mostly W21x44 beams spaced at 7’-6".
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Figure 5 : Typical bay (See Appendix A for full framing plan)

Roof System

The roof of the pavilion supports mechanical equipment; specifically three cooling towers, an air cooled
chiller, and three air handling units. It has two different levels, where the center level rises 3’ above the
main level to support the AHU’s. Composite steel decking is also used on the roof, with the exception of
the elevator core roof which is a poured slab. Wide flange members in the raised level are spaced at 6’-
6” maximum to support the load from the mechanical units. In the south-west corner of the roof there is
a small mechanical room with the roofing material being 1%”, 20 gauge roof galvanized metal roof
decking. All the mechanical systems on the roof are hidden by a 19’ parapet.
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Lateral System

The lateral resisting system in the pavilion consists of ordinary steel concentrically braced frames
(OSCBF). There are four frames in each direction of the building as shown in Figure 6. Each frame
extends through one full bay and through the full height of the building. Two typical frames are shown
below in Figure 8. They consist of a variety of square HSS members with the most common being
HSS10x10x1/2.

Andrew Voorhees | Structural Option
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Figure 7 : Two typical braced frames (OSCBF)
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Design Codes
Below is a list of the codes and standards applicable to the design of the Roberts Pavilion as used by the
design team. Codes that were utilized in this report for analysis are listed separately.

Codes Used In Design:

IBC 2000 (New Jersey Edition)

ASCE 7-02 (Minimum Design Load for Buildings and Other Structures)
ACI 318-02 (Building Code Requirements for Structural Concrete)

PCI (Manual for Structural Design of Architectural Precast Concrete)
AISC 12" Edition (Manual of Steel Construction)

AWS D1.1 (Structural Welding Code for Steel

ASTM (American Society for Testing and Materials)

Codes Used In Analysis:

ASCE 7-05 (Minimum Design Load for Buildings and Other Structures)
AISC 14™ Edition (Manual of Steel Construction)
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Materials
Below are listed the typical materials used in the construction of the Roberts Pavilion.
*Material strengths based on ASTM ratings

Structural Steel

Member Type Strength
Wide Flange Member A992 Grade 50
HSS Pipes A500 Grade 46
Base Plates A572 Grade 50
Lateral Moment Plates A572 Grade 50
Splice Plates A572 Grade 50
Angles A36
Channels A36
Anchor Bolts (1” and 2” @) F1554 Grade 105
Bolts (%" @) A325-X
Concrete Reinforcement A615 Grade 60

Concrete
Compressive Strength,
Location
f'.(PSI)
Slab on Grade 3000
Foundation Walls 4000
Piers 4000
Structural Slabs 4000
Beams 4000
Pedestals 4000
Equipment Pads 4000
Sidewalks 4000
Masonry
Compressive Strength,
f'.(PSI)
CcMU 1500
Masonry Mortar 1500
Steel Deck
Location Thickness (in)
Floor (composite) 2 18
Roof (composite) 2 18
Penthouse Roof 1.5 20
September 17* 2012 Roberts Pavilion | Camden, NJ



Technical Report | : Existing Conditions Andrew Voorhees | Structural Option

GRAVITY LOADS

Dead and Live Loads

Live load values were given on the structural drawings. These were similar to the values in ASCE 7-05
with the exception of several that aren’t specified in the code. These values are denoted on the tables
below with the value that was assumed. For spaces such as the operating rooms, that have a large
difference between the code value and the value used for design, these calculations have used the value
given in the drawings. This is because the live load may have been estimated larger because of
specialized equipment, and it would be more conservative to use the larger value.

Dead loads are also shown below. An average value of 6.5 PSF for framing was calculated by summing
the weight of framing on a given floor and dividing by the floor area. However, some floors are framed
with larger members than the average floor (See Figure 26, Appendix A), thus 10 PSF was estimated as
the maximum value. Although the value is larger than average, it provides a more conservative analysis.

Live Loads (PSF) Dead Loads (PSF)
Occupancy or Use As Designed ASCE 7-05 System As Designed
Lobby/Public Areas 100 100 Framing *10
1st Floor Corridor 100 100 Superimposed *10
Corridors above 1st Floor 80 80 MEP *5
Patient Rooms + Partitions 40+20 40+20 Composite Floor 42
O.R. 100 60 *Assumed Value
O.R. Core 125 *60
Medical Equipment Rooms 100 *100
Stairways 100 100
Mechanical Rooms 150 *150
Conference Rooms 100 *100
Kitchen 125 *125
Roof 30 20

*Assumed Value

Snow Loads Flat Roof Show Load
Snow loads were calculated using ASCE 7-05. The ground snow load was given in  [RELELI R[]
the code as 25 PSF. Calculations in Appendix B show that the maximum design |P, (PSF) 25
value for snow drift is approximately 93 PSF (94 PSF given in the drawings). C, 1
Values used to calculate the flat roof snow load are shown to the right. C, 1

I 1.2

P (PSF) 24
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Gravity Spot Checks

Three gravity load spot checks were completed for this report. The first being the composite decking
system, the second: a typical beam, and the third: a typical interior column. Live and dead loads used in
the calculations are shown on the previous page. Additionally, detailed calculations are shown in
Appendix C.

Floor Decking

The first spot check was performed on a typical span of floor decking (See Figure 10). The specifications
require a minimum of 2”, 18 gauge decking. Acceptable manufacturers included Vulcraft Division of
Nucor Corp. and Wheeling Corrugating Co. Division of Wheeling-Pittsburgh Steel Corp. The calculations
in this report were done using the Vulcraft catalog.

To determine the thickness of the concrete topping, the fire rating chart in the Vulcraft catalog was
consulted. For a 2” composite deck (2VLI) requiring a two hour rating and using sprayed fireproofing, the
largest topping thickness required is 3%” LW or 4%” NW concrete. Since the drawings specified
lightweight concrete, we will consider the 3%” LW topping for the calculations. Next, the decking was
picked based on loading tables in the Vulcraft catalog. See detailed calculations in Appendix C.

It was found that 18 gauge 2VLI decking with a 3%” lightweight topping could be used. This decking also

meets the requirements for 3-span unshored construction and thus is an economical choice. It also
corresponds with the decking specified in the drawings.
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Figure 8 : Decking considered in 5th floor typical bay
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Typical Composite Beam

The second spot check was done on a composite beam in a typical bay on the 5" floor. Beam spacing is
typical at 10’ on center. These calculations considered a beam in the 29’-6” span, shown in Figure 9. This
member was specified in the drawings as a W16x26. Loading follows the typical dead and live loads for a
patient floor. Additionally, live load was able to be reduced.

L9 . 0

4
Oy l =
A
4 |
x |
z x [EoEoFae
$i 157 Waixsh 1221
o
+ L0
4\/ QNPT
(- o $ $ : 3 $ $ §
ki § 3| 2 g 2 / £ gl g g
AL BEEEE
vl Yoo |oo vz 2 H H H H H
Nt waxio
3 waes2 [37) - _Wadass ot T o] 1 wanss ooy
H l: 1 | P. 3 SIDES)
|
g g g g g| g £
g 3 § § § g |3
E H 3 H 3 z H
n
n
l|I T . FANT
N - waess g6 E W24x85 (3 - _' Wa4x35 (30}
e | Ul | | | |rcksensdy

Figure 9 : Typical composite beam in 5th floor bay

Calculations used the weak stud position value. As a designer you cannot guarantee that the studs will
be placed correctly, and it is more conservative to use the weak position value. Unshored strength, wet
concrete deflection, and live load deflection were all calculated. See Appendix C for detailed
calculations.

Several different beam options were considered (See Figure 12). The W16x26 proves to be the most
economical with the least weight in steel. Therefore the W16x26 with 12 shear studs was picked. This is
similar to the drawings which specify a W16x26 with 15 shear studs. The difference in number of shear
studs is most likely a safety precaution. Additional shear studs are often added as a precaution in case
some are damaged or installed incorrectly.

Composite Beams

Member # of Studs Weight (Ibs)

W14x26 16 927
W16x26 12 887
W16x31 14 1055

Figure 5 : Composite beam choices
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Interior Column

The interior column C3 that was chosen for a spot check is shown in Figure 14. The column supports
loads from floors 5-8 directly and supports the above column and upper floors as well. Typical loading
was considered on each floor. Additionally because the column is supporting roof loads, the snow load
and mechanical equipment load were also taken into account. Tributary areas from the main roof and
the upper roof are shown in Figure 15 and 16. Once the loads were totaled, they were factored into the
axial load on the column. Internal moment was also considered by using pattern loading. Live load was
placed in one adjacent 30’ bay. Floors average in height of 13’ and thus the column is braced at every
floor in both directions. Assuming a K factor of 1 is conservative and gives an effective length of 13’. See
detailed calculations in Appendix C.

Using the combined axial and flexure equation and a trial size column depth of 14”, a column size of
W14x109 was selected from Table 4-1 in the steel manual. The column size given in the column schedule
is a W14x99; the next size down from a W14x109. This difference is probably from an overestimation of
the axial loading on the column. All columns in the building have a web of 14”, therefore it is important
to main this depth. Due to the fact that the given and the calculated column depths are the same, the
weight difference is acceptable considering that the W14x99 is only slightly more economical.
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LATERAL LOADS

Seismic Loads

Seismic loads were calculated based on ASCE 7-05 provisions. A major difference in the design of the
building and the analysis is that the building was designed under ASCE 7-02. This difference was very
evident in the response modification coefficient of the building, as well as ground acceleration factors.
Shown below are different factors that are relevant to the seismic analysis calculations in this report.

Values for Ss, S;, Sps, and Sp, were determined via the USGS geo-hazards website. The values were then
checked for accuracy by using the contour maps in ASCE 7-05 chapter 22.

After calculating the approximate fundamental period of

Seismic Désign Values

- - the building, Cs was able to be determined. Then floor
Factor/Parameter Design Analysis

weights were totaled using an excel spreadsheet. Finally the

R > 3.25 base shear was able to be calculated (See Appendix D for
Cq 4.5 3.25 detailed calculations). Forces were then distributed to each
Q 2 2 story level to find story forces and story shears. For
I 15 15 simplicity, both roof level’s masses were lumped together
Use Group 1" " . PP T

: at the main roof level (h=133’). For force distribution and
D.e5|gn Category ¢ ¢ story shears, see excel table on next page.
Site Class D D
S, 0.321 0.267 The base shear determined in this report’s analysis was
S, 0.08 0.059 1462 k while the base shear the building was designed for
Sps 0.3296 0.282 was 1300 k. This is approximately a 12% difference and was
5., 0.198 0.095 caus.ed by the changes in co.de. Chan.ges in the ground

motion response maps affecting Sp; directly affected the

Base Shear, V 1300 1462

value of Cs and by association, the base shear.

A computer model was not created for this stage of analysis. However, analyzing the building in a
computer model would give different values of the fundamental frequency of the building. Since the
code allows the use of the approximate period, the building’s response to seismic activity is considered
the same in all directions. In reality the building would react differently to North-South ground motion
as opposed to East-West ground motion. These effects will be dealt with at a later stage, specifically
Technical Report IIl.
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Seismic Forces

Story Height, Story Weight,

Story Force, Story Shear Overturning

k

Level h, (ft) w, (k) Wby F (k) (k) Moment (k-ft)
Ground 0 3237 0 0.00 0.00 1461.68 0.00
2nd 14 2563 52133 | 0.02 24.72 1461.68 346.14
3rd 28 2652 118994 | 0.04 56.43 1436.96 1580.12
4th 22 2725 194242 | 0.06 92.12 1380.52 3869.02
5th 55 2168 210239 | 0.07 99.71 1288.40 5483.84
6th 68 2106 260116 | 0.08 123.36 1188.70 8388.50
7th 81 2100 316751 | 0.10 150.22 1065.34 12167.77
8th 94 2100 375412 | 0.12 178.04 915.12 16735.69
9th 107 2100 435235 | 0.14 206.41 737.08 22085.93
10th 120 2100 496098 | 0.16 235.27 530.67 28233.00
Roof 133 2344 622862 | 0.20 295.39 295.39 39287.23

Sum 26195 3082083 | 1.00 | 1461.68 138177.23

*Table shows seismic force distribution per story height as well as overturning moment per level

295.39k
235.27k
206.41k
178.04k

Y V V V

Z//////2/2Z{XAA

<& V = 1461.68k

M =138,177.23 k-ft \j

Figure 10 : Seismic story forces in N-S and E-W
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Wind Loads

Wind loads on the Main Wind-Force Resisting System (MWFRS) were calculated in accordance with
ASCE 7-05. The code provisions call for the fundamental frequency to be calculated in order to
determine if the building is flexible or not. From there, the gust factor can be determined. In order to
determine the fundamental frequency, the code provides the approximation 75/H. This is more
conservative than using the approximate frequency determined from 1/T,.

Calculations determined that the building was flexible; therefore the gust factor was determined by the
procedure outlined in the code for a flexible building. Detailed calculations can be seen in Appendix E.
Diagrams depicting the wind pressures on the building are shown on the next two pages. Also shown are
the pressures for the roof. The values calculated were checked with those on the drawings and found to
match. Although, a computer model will be constructed at a later date in order to perform more
detailed calculations.

Since the pavilion is not a perfect rectangular box on the first 4 floors, it was approximated as a
rectangle with the dimensions 86'x285’ which are the dimensions of the upper floors (See Figures 20 &
21, Appendix A). Figure 18 shows the wind pressures in the North-South direction and Figure 19 shows
the East-West direction.

It should be noted that for the wind analysis, the height of the building was taken as 152’ which is the
dimension to the top of the parapet. This is different from the seismic analysis which took the lumped
roof mass at a height of 133’.
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Bldg Height Windward Pressure Leeward Pressure Interior Pressure Net Design
(ft) (PSF) (PSF) (PSF) Pressure (PSF)
0-15 0.85 17.23 13.51 -6.12 +4.89 19.63
15-20 0.9 18.24 14.30 -6.12 +4.89 20.43
20-25 0.94 19.05 14.94 -6.12 +4.89 21.06
25-30 0.98 19.86 15.57 -6.12 +4.89 21.70
30-40 1.04 21.08 16.53 -6.12 +4.89 22.65
40-50 1.09 22.09 17.32 -6.12 +4.89 23.45
50-60 1.13 22.90 17.96 -6.12 +4.89 24.08
60-70 1.17 23.72 18.59 -6.12 +4.89 24.72
70-80 1.21 24.53 19.23 -6.12 +4.89 25.35
80-90 1.24 25.13 19.71 -6.12 +4.89 25.83
90-100 1.26 25.54 20.02 -6.12 +4.89 26.15
100-120 1.31 26.55 20.82 -6.12 +4.89 26.94
120-140 1.36 27.57 21.61 -6.12 +4.89 27.74
140-152 1.38 27.97 21.93 -6.12 +4.89 28.05
Wind Pressures: Roof North-South
Distance from edge  Suction Interior Pressure
(ft) (PSF) (PSF)
0-152 -21.86 +4.89
152-285 -12.14 +4.89
-22 PSF
A \ -12 PSF
/ N A\ N AN A
N N
7
28 PSF > —>
> =N -6 PSF
27 PSF > N
> —>
26 PSF - —>
7
25 PSF >
> +5 PSF
2apsel__ o *
7
> —>
23 PSF > =N
22 PSF LS
21 PSF
—>
20 PSF[~>

/4

Figure 18: North-South Wind Pressures

September 17", 2012

Roberts Pavilion | Camden, NJ



Andrew Voorhees | Structural Option

Technical Report | : Existing Conditions

Wind Pressures: Walls East-West

Bldg Height Windward Pressure Leeward Pressure Interior Pressure Net Design
(ft) (PSF) (PSF) (PSF) Pressure (PSF)
0-15 0.85 17.23 12.32 -12.14 +4.89 24.47
15-20 0.9 18.24 13.05 -12.14 +4.89 25.19
20-25 0.94 19.05 13.63 -12.14 +4.89 25.77
25-30 0.98 19.86 14.21 -12.14 +4.89 26.35
30-40 1.04 21.08 15.08 -12.14 +4.89 27.22
40-50 1.09 22.09 15.80 -12.14 +4.89 27.95
50-60 1.13 22.90 16.38 -12.14 +4.89 28.53
60-70 1.17 23.72 16.96 -12.14 +4.89 29.11
70-80 1.21 24.53 17.54 -12.14 +4.89 29.69
80-90 1.24 25.13 17.98 -12.14 +4.89 30.12
90-100 1.26 25.54 18.27 -12.14 +4.89 30.41
100-120 1.31 26.55 18.99 -12.14 +4.89 31.14
120-140 1.36 27.57 19.72 -12.14 +4.89 31.86
140-152 1.38 27.97 20.01 -12.14 +4.89 32.15
Wind Pressures: Roof East-West
Distance from edge Suction Interior Pressure
(ft) (PSF) (PSF)
0-76 -34.61 +4.89
76-86 -18.63 +4.89
-35 PSF
N N AN -19 PSF
N N
d T
32 PSF S S
7 7
> N
- “1-12 PSF
31 PSF - -
7 7
N
7
30 PSF > >
~ N
- +5 PSF
29 PSF S
7
28 PSF >
S >
27pPsF| <
T
26 PSF
N
25 PSF|_ S -
~ ~
24 PSF[—= -

Z//

Figure 19: East-West Wind Pressures
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CONCLUSION

This report was meant to analyze the existing conditions of the Roberts Pavilion. This consisted of the
foundations, floor systems, framing system, lateral systems, as well as codes and loadings. These were
summarized in detail and the systems were then analyzed under the ASCE 7-05 code. Loadings were
determined based on code values as well as values given in the drawings. From the code and the
drawings the lateral and framing systems were able to be analyzed and verified.

A typical bay was spot-checked to determine if the steel decking was adequate, which it was. Then a
composite beam was designed for the same bay based on the loading assumed. It was then checked
against the beam that was actually used in the framing and they were the same size. They only differed
in number of shear studs used, which was most likely an overdesign safety precaution. Finally a typical
interior column was designed and then checked against the column used in framing. The column that
the calculations required was a W14x109 which is the next size up from the column that was used in
framing: a W14x99. This discrepancy was most likely based on the calculations overestimating the axial
load or on the difference in steel manual editions.

Lateral systems were also evaluated. The seismic forces were determined and the base shear was
approximately 12% off from what was given in the drawings. This difference was caused by code
changes and is not an issue of design error. Wind forces were also calculated, and the pressures were
equal to those given on the drawings. The fundamental frequency that was calculated based on the
code is an approximated value for both directions. In reality the frequency would be different in each
direction. The design team determined the wind forces by a computer model. However, since this report
does not utilize a computer model for the analysis, the values calculated were slightly lower.
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Appendix A: Typical Plans
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Figure 20 : Typical patient room floor plan
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Figure 21 : Typical floor framing plan (typ bay shown)
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Figure 23 : Lobby roof and 4th floor architectural plan
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Figure 25 : North elevation
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Figure 26 : Atypical bay framed with W36x260
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Appendix B: Snow Load Calculations

Now_LoAD Tech | Repst Ande.s \oorhaes |
Reof Srow Load
Pe 0% ¢ C, Ty, Coz b0 pactilly oposed (Tatie #-2)

Ce= 10 Sable #-3
Pa = 25psf >20psf _
222 Gheaory NV Tae 7-4
% =20 (I) Py = nggf £rom F/‘:\uo’e 7-1
= 0(12) = 29ps

&MPA’@ fo wlue 31\/@(\ n C(anfvbs P¢ =24 ?SF \/O\Q

S nowd Drn"Fé7

7 =013Py ¢ly £ 30pcf

(= 0l3(25) vl = I7.25¢F & 30 b vV Ok

hb-,f;_—% P€:c$?£

r

Cs=1.0 F)jwe_ 12 T

Tes 1o(24) ~ 24 honerper = 12

hy = 24 = 134 hy= b3 N T Y
17,25

LIC x L'Puxlpe-(— = l"g

he =1%el = 12,67 >02 o Magé contidec D€
hy, 124

=14’ - 1,24 = 1341
i
|

September 17", 2012 Roberts Pavilion | Camden, NJ



Technical Report | : Existing Conditions

Andrew Voorhees | Structural Option

Showd L oed Teoh | Report Arders  Vbevhees 2
I
?f"ﬂ?’?
L L ¢ vy V1 h_lu T v vi]
f 20’ 4
g }
LQEM(G‘ Ah‘@‘
Iy =285 & h4 ~5.38" §rom ~?«‘5Me, 7#-4
s 25 Pef
P r L Contvols W =043 ?)7“ \“) estlo =T
=5.28
i Wirdwarel Drifds
i Ly = 240 F¢ p
j Pj =2§P5? hd'=3/‘/ (5) = 3'75

hg = 5 contrels

Td = th = 1#,28

hg=5 < he = I1B6l —> W= Yhy=4(538) =21 822 Bhe = 146.68 JoKk

Compaeg Yo value on dmwiys  Pypay = 4 PsF

(s.38') - 92.8 ps

v e

September 17", 2012

Roberts Pavilion | Camden, NJ



Technical Report | : Existing Conditions Andrew Voorhees | Structural Option

Appendix C: Gravity Loads Spot Check Calculations
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Appendix D: Seismic Load Calculations
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Appendix E: Wind Load Calculations
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