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EXECUTIVE SUMMARY

St. Vincent Mercy Medical Center Heart Pavilion is a four story hospital that provides
diagnostics, surgery, and patient care. It was constructed for St. Vincent's Mercy Medical
Center Campus, established in 1855, in downtown Toledo, Ohio.

The facility is approximately 144,000 square feet and reaches a height of 57’-5” above
grade with a typical floor to floor height of approximately 14 feet. A typical interior bay is
30 feet by 35 feet and is comprised of composite steel with a concrete slab on deck. The
lateral system utilizes steel moment frames due to limited floor space. Drilled caissons and
spread footings make up the foundation system. The ground floor is a reinforced slab on
grade with grade beams between caissons to transfer wall load into the foundation.

In this first technical report, the existing structural conditions of St. Vincent Mercy Medical
Center Heart Pavilion are discussed through a detailed description of the foundation, floor
system, columns, and lateral system. The floor framing plans and typical details are
included within this report for a better understanding of how the structure works. In
addition, summaries of building codes and material strengths used by the engineer of
record are provided.

Spot checks of gravity loads were done within a typical bay for the composite floor, girder,
and columns in an effort to check the validity of member sizes chosen. Sizes of the
composite floor beams and girders were confirmed to be legitimate while column sizes
seemed very large. However, since the building utilizes steel moment frames at every
column, large moment must be resisted due to lateral loading. Therefore, it is seen why
these column sizes were chosen by the engineer of record.

In an effort to further understand the structure, wind and seismic loads were analyzed
using ASCE 7-05. The Analytical Procedure was used to determine wind loads for the
structure in both directions. Wind in the North-South direction was found to control over
wind in the East-West direction. This result makes sense as the building facade is longer in
the North-South direction, thus required to resist greater wind pressure. Seismic loads
were determined using The Equivalent Lateral Force Procedure. It was found that seismic
forces control the design of this structure without considering torsion effects. The soil
within the site is classified as Seismic Site Class E, “Soft Soil Profile”, which means that the
soil cannot take great shear force. This played a significant role in the determination of the
controlling lateral force of the structure as the base shear value was considerably affected.
Future technical reports will revisit this topic, taking torsion effects into account, in an
effort to optimize the structural system.

Kristen M. Lechner Page 3



INTRODUCTION: ST. VINCENT MERCY MEDICAL CENTER HEART PAVILION

St. Vincent’s Heart Pavilion is one of the seven hospitals that comprise Mercy Health
Partners. As Toledo’s first and only facility for the treatment of vascular disease, St.
Vincent’s Heart Pavilion has become a staple within the community. St. Vincent’s Mercy
Medical Center Campus is now able to take a leadership role in providing education to its
students as well as saving lives through the treatment of vascular disease.

Modernization is emphasized through the facade of St. Vincent Mercy Medical Center Heart
Pavilion. As one approaches the building from the North, a beautiful curtain wall composed
of curved aluminum and spandrel glass is seen, thus adding great verticality to the building.
As the eye gazes along the facade, stone bands and brick veneer promote horizontal
progression to an attractive vertical component of stairs wrapped in stone veneer and
spandrel glass. The eye is then led to the pedestrian bridge, connecting the Heart Pavilion
to a parking garage, which shows off its structure through exposed chevron bracing.

The structure of the Heart Pavilion is comprised of a composite steel floor system that
utilizes steel moment frames to resist lateral forces. Drilled caissons and spread footings
make up the foundation system. The ground floor is a reinforced slab on grade with grade
beams between caissons to transfer wall load into the foundation.

The purpose of Technical Report I is to gain an understanding of how gravity and lateral
loads are resisted by the existing structural system. Upon completion of this report,
conclusions will be drawn on the validity of member sizes based on gravity loads. Future
technical reports will include lateral forces with member spot checks.
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STRUCTURAL DESCRIPTION

Foundations

The foundation system is made up of 80 drilled caissons and 6 spread footings that support
the entrance lobby. The caisson caps are a uniform size of 4’x4’x3’ thick. Between caissons
are grade beams, varying in depth from 2’ to 4’ depending on the location, which transfer
facade and wall load to the foundation system. The ground (main) floor rests on a 6”
concrete slab reinforced with W/4x4-W4.0x4.0 welded wire fabric.

Floor System

St. Vincent Mercy Medical Center Heart Pavilion’s typical
floor system is made up of composite steel framing and
normal weight concrete, creating a total floor thickness of
6%.”. Composite action is created by the use of 2” 20 gauge
steel deck with 5%” long, 34" diameter shear studs evenly
spaced over the length of each beam. Even though a
composite system is used, the girders are actually non-
composite. In order to avoid coping of the infill beams, the
girders are placed 2” higher than the beams on a typical floor
and 1%,” higher on the roof (see Figure 2 below). This system
saved money and fabrication time which resulted in faster
steel erection. In addition to these benefits, the deck
connection to the girder automatically provides a pour-stop,

making placement of the concrete easier.
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Figure 1: Typical Floor Layout
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Figure 2: Detail of Composite Floor System
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Columns

The columns used in St. Vincent Mercy Medical Center Heart Pavilion range from
W10x119’s to W12x210’s, depending on their location within the building. While these
sizes may seem large based purely on gravity, each column must resist induced moment
since all columns are part of a moment connection. Pipe columns are used to support the
roof for the main entrance lobby and the emergency vestibule canopy. All of the main
building columns are spliced at the 2rd-3rd floor. Base plates range in thickness from 1” to 2
%" depending on which columns they are supporting. Each base plate utilizes a standard 4

bolt connection using either 34” A325 or 1 %" A325 bolts.
Lateral System

At the time of design, braced frames were thought to be
architecturally incompatible with this floor plan. As a
result, steel moment frames were used for the lateral load
resisting system at every column in both directions, as
indicated in red in Figure 3. The moment frames are
connected in two different fashions as seen in Figures 4
and 5 below. The beam to column web moment
connection is comprised of flange plates that are fillet
welded to the column web and flange. The beam flanges
are full-penetration welded to these plates. The beam to
column flange moment connection utilizes double angles
connecting the beam to the column flange, where the
column flange is then full penetration welded to the beam
flange.
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Figure 3: Typical Floor Plan Indicating
Lateral System
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CODE AND DESIGN REQUIREMENTS

Various references were used by the engineer of record in order to carry out the structural
design of St. Vincent Mercy Medical Center Heart Pavilion:

The 2002 International Building Code as amended by the State of Ohio

The Building Code Requirements for Structural Concrete (ACI 318-02),
American Concrete Institute

Specification for the Design, Fabrication, and Erection of Structural Steel for
Buildings —Load and Resistance Factor Design, Third Edition, American
Institute of Steel Construction

Minimum Design Loads for Buildings and Other Structures (ASCE 7-02),
American Society of Civil Engineers

Deflection Criteria

Floor Deflection:

L/240 Total Load
L/360 Live Load
L/600 Curtain Wall Load

L/1666 Impact Load on Elevator Support Beams

Lateral Deflection:

H/500 Total Allowable Wind Drift
H/400 Total Story Wind Drift

0.015hsx Total Allowable Seismic Drift
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MATERIALS

Multiple materials were used for the construction of St. Vincent Mercy Medical Center
Heart Pavilion. The details of these materials are listed as follows:

Concrete

Foundations

Walls

Slabs

Grade Beams
Reinforcing Steel

Reinforcing Bar

Tie Wire

Welded Wire Fabric
Structural Steel

Wide Flange

Angle, Plate, Channel

Connection Bolts

Anchor Bolts

Square/Rectangle (HSS)

Round (HSS)

Metal Deck and Shear Studs
Composite Floor
Roof Deck

Shear Studs

fc=3000 psi
fc=3000 psi
f'c=3500 psi

f'c =4000 psi

A.S.T.M. A-615 GRADE 60
AS.T.M. A-82

AS.T.M. A-185

AS.T.M. A992
AS.T.M. A36
AS.T.M. A325
AS.T.M. A307 OR A36
A.S.T.M. A500, GRADE B

A.S.T.M. A500, GRADE B

2" 20. GA.
1" 22 GA.

3/4_"X5]/2"
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GRAVITY LOADS

Loading conditions are a very important consideration for the design of any structure. The
dead load conditions assumed by the engineer of record at the time of design and live load
conditions obtained from ASCE 7-02 are provided for reference:

Dead Loads (Assumed Construction Dead Loads)

Concrete 150 PCF
Steel 490 PCF
Partitions 20 PSF
MEP 10 PSF
Windows & Framing 10 PSF
Finishes & Miscellaneous 5 PSF
Roof 20 PSF

Live Loads (Obtained from ASCE 7-05)

First Floor Corridors 100 PSF
Lobbies 100 PSF
Loading Dock 100 PSF
Penthouse Floor 100 PSF
Corridors above First Floor 80 PSF
Patient Rooms 60 PSF
Operating rooms 60 PSF
Bridge Floor 60 PSF
Roof 20 PSF
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LATERAL LOADS

The following section addresses wind and seismic analysis using ASCE 7-05. For a detailed
summary, please refer to Appendix B and C. Figure 7 below shows simplified assumptions

made within this preliminary analysis of lateral loading.

Wind Analysis

Design pressures were found using the
analytical method described in section 6.5
of ASCE 7-05. Please refer to appendix B for
constants and equations used for the
execution of this procedure. A few
assumptions were made for the calculation
of B (horizontal dimension of building
measured normal to direction of wind) and
L (horizontal dimension of building
measured parallel to direction of wind).
First, the protruding loading dock and
pedestrian bridge were neglected for their
contribution to wind loads. Second, the
curtain wall on the north side of the
building is taken to be a rectangular shape.
In addition, wind effects on the roof and
canopy entrance were neglected. These
assumptions were made in order to make
this analysis a simpler procedure. A more
detailed and accurate analysis of lateral

N-S Wind

loads will be studied in a future technical report.

The approximate fundamental frequency of the
building was determined using the commentary
within ASCE 7-05. It was determined that the building
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Figure 7: Typical Floor Plan

is flexible in nature. This conclusion makes sense, as moment frames are naturally more
flexible than braced frames. Due to some inconsistency in floor to floor heights, the
pressure distribution is not a perfect curve. However, linear progression is seen by the
wind design tables and the pressure diagrams located following pages. Loading diagrams
for both directions are also provided for reference as seen in Figures 12 and 13.
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Wind Design Parameters

The following tables are provided for a summary of wind design pressures and loads found

per ASCE 7-05.

Wind Pressures (psf)

Floor Total
Height = Level | Height | K, Qs N-S N-S SI‘_‘('iS E-W E-W Ej(‘j"’
(ft) (ft) Windward | Leeward 1ae Windward | Leeward lde
Wall Wall
14.40 Roof 57.40 0.84 | 17.09 13.89 -9.83 -12.54 14.31 -7.54 -12.91
14.00 3 43.00 0.78 15.74 13.03 -9.83 -12.54 13.42 -7.54 -12.91
14.00 2 29.00 0.69 | 14.06 11.97 -9.83 -12.54 12.32 -7.54 -12.91
15.00 1 15.00 0.57 11.65 10.44 -9.83 -12.54 10.73 -7.54 -12.91

Figure 8: Distribution of Windward and Leeward Pressures

Wind Design

Level Load (k) Shear (k) Moment (ft-k)
N-S E-W N-S E-W N-S E-W
Roof 57 28 0 0 3284 1580
3 111 53 57 28 4764 2287
2 105 50 168 81 3037 1450
1 102 48 273 131 1533 726
Total 375 179 375 179 12618 6043

Figure 9: Total Base Shear from Windward and Leeward Pressures
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Seismic Analysis

Seismic loads were analyzed using chapters 11 and 12 of ASCE 7-05. Please refer to
Appendix C for detailed calculations used to obtain building weight as well as base shear
and overturning moment distribution for each floor as seen in Figure 14 below. According
to the engineer of record, seismic analysis was found to control this design.

Base Shear and Overturning Moment Distribution

Story hy (£6) Storyage‘ght hykW, Cox Fo=CoV | Vi(k) | M, (ft-k)
Roof 57.4 1132 100432 | 0219 241 241 13817
3 43 2824 181955 | 0.396 436 677 29103
2 29 2751 114571 | 0.250 275 951 27591
1 15 3100 62203 | 0.135 149 1100 | 16507
Main 0 2236 0 0.000 0 1100 0
Total 57.4 12043 459162 | 1.000 1100 87017
Base Shear = 1100 k

Figure 14: Base Shear and Overturning Moment Distribution

The base shear value for this building seems extremely high at first glance, however, the
nature of the soil within the site had a significant impact on the determination of this value.
Based on field and laboratory test data within the geotechnical report for the site, it was
determined that more than 10 feet of soils located 12 to 40 feet below existing grade has an
un-drained shear strength of less than 500 psf. As a result, the site is characterized by the
Ohio Building Code as Seismic Site Class E, “Soft Soil Profile”. This means that the soil is
very weak and cannot take great shear force. If the soil was classified as Seismic Site Class
B, the base shear would be reduced by approximately 60%. Without considering torsion
effects, this reduction leads to a wind-controlled design.

Due to the fact that the soil is very soft in nature, seismic forces were found to control the
design of this building without considering torsion effects. Future technical reports will
revisit this topic, taking torsion effects into account, in an effort to optimize the structural
system.
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SPOT CHECKS

A typical bay on the second floor was analyzed in order to confirm the engineer of record’s
design methods. Please refer to Appendix E for detailed calculations of the following
descriptions.

The first spot check performed was an evaluation of a composite beam within an interior
bay. The calculations show that the typical W16x26 beam can carry the bending moment
created by placing the concrete during construction. Once the concrete is placed and the
two materials are working together as a composite system, the moment capacity is
increased and the system can then carry the factored moment resulting from applied dead
and live loads.

Next, a girder was examined to ensure that the member can transfer the loads from the
composite beams to the columns. It was confirmed within the calculations that a W24x55,
the typical member chosen, can carry the induced moment created by the beams framing in
on both sides.

Dead loads applied to the columns were computed using the floor weights from the seismic
calculations, taking into account the influence area. A summary of the accumulated load on
the column at each floor is located in Appendix E. Live loads were applied in accordance
with ASCE 7-05. It was assumed that the effective length, KL, of each column was equal to
the floor to floor height of the particular column. After performing the compression check
for the column on the fourth floor using the flexural buckling equations in Chapter E of the
AISC Steel Manual, the Available Strength in Axial Compression Table, Table 4-1, was used
as it is based upon the same method.

Upon completion of these calculations, it was concluded that the capacity of the structure
will carry the loads applied.
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CONCLUSION

Technical Report I examines existing structural conditions of St. Vincent Mercy Medical
Center Heart Pavilion in an attempt to better understand the design decisions made at the
onset of the project. A detailed discussion of the structural system and floor framing plans
are included within this report for a better understanding of how the structure works.

Several calculations were done on individual members in order to verify the structural
engineer’s design. A typical bay within the building was solely analyzed for exposure to
gravity loads. Within this typical bay, the moment capacity of an infill beam was checked
due to placement of the concrete during construction. After confirming that the beam
could take the applied moment, the composite system was checked for moment capacity
due to live and dead loads applied to the floor. The composite system was then checked for
live load deflection and it was concluded that the floor system meets serviceability criteria.
A spot check was performed on a girder to ensure sufficient load transfer from the beams
to columns. Results from the spot concluded that the girder is adequate to transfer the
design forces. Finally, column spot checks were executed. These checks were done using
the flexural buckling equations found in Chapter E of the AISC Steel Manual. Calculations
indicated that the columns were not designed on gravity alone, leading one to believe that
they were sized to handle the moments generated by lateral loading.

In an effort to further understand the structure, as well as the reason large column sizes
were chosen, an analysis of wind and seismic forces was prepared. Upon comparing the
base shear values obtained from wind and seismic calculations, it was determined that
seismic forces control the design of this structure without considering torsion effects. The
main lateral force resisting system is made up of steel moment frames at every column
within the building, meaning that every column is required to resist a significant amount of
moment due to lateral forces. This gives justification for the column sizes chosen by the
engineer of record and future technical reports will further verify the column sizes.

All design values used and procedures carried out were done in accordance with applicable
codes. Please refer to the appendices for further review of detailed notes, figures, or tables
regarding this matter. Questions should be directed to Kristen M. Lechner via email:
kml5016@psu.edu.
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APPENDIX A: BUILDING LAYOUT

Photos courtesy of Ruby + Associates
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APPENDIX B: WIND ANALYSIS

Photo courtesy of www.wbdg.org
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Main Wind Force Resisting System

Variables to Obtain Gust

Factor

Variable

Wind Direction

Building Information

Number of Floors 4
Building Height (ft) 57.4
N-S Building Length (ft) 335
E-W Building Length (ft) 175
L/B in N-S Direction 191
L/B in E-W Direction 0.52
Building Location Factors
Basic Wind Speed (V) mph 90
Exposure Category B
Importance Factor (I) 1.15
Wind Directionality Factor (Kq) 0.85
Topographic Factor (Kz) 1.0

N-S E-W
n; (Hz) 0.869 0.869
Stiffness | Flexible | Flexible
B 335 175
L 175 335
h 57.4 57.4
g 3.4 3.4
g 3.4 3.4
8r 4.16 4.16
ZBAR 34 34
€BAR 0.333 0.333
Lpar 320 320
bpar 0.45 0.45
OBAR 0.25 0.25
1Zpar 0.298 0.298
LZpar 325 325
Q 0.765 0.814
VZpar 60.0 60.0
N1 4.7 4.7
Ny 3.82 3.82
ng 22.32 11.66
n 39.03 74.71
Rn 0.227 0.227
Rg 0.044 0.082
R, 0.025 0.013
Rn 0.0528 | 0.0528
R 0.0755 | 0.1028
Gt 0.791 | 0.822
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Main Wind Force Resisting System

Wind Pressures (psf)

Floor Total
Height Level | Height | K, q: N-S N-S SNdS E-W E-W g';N
(ft) (ft) Windward | Leeward 1ae Windward | Leeward lde
Wall Wall
14.40 Roof 57.40 0.84 @ 17.09 13.89 -9.83 -12.54 14.31 -7.54 -12.91
14.00 3 43.00 0.78 | 15.74 13.03 -9.83 -12.54 13.42 -7.54 -12.91
14.00 2 29.00 0.69 | 14.06 11.97 -9.83 -12.54 12.32 -7.54 -12.91
15.00 1 15.00 0.57 | 11.65 10.44 -9.83 -12.54 10.73 -7.54 -12.91

Distribution of Windward and Leeward Pressures

Wind Design

Level Load (k) Shear (k) Moment (ft-k)
N-S E-W N-S E-W N-S E-W
Roof 57 28 0 0 3284 1580
3 111 53 57 28 4764 2287
2 105 50 168 81 3037 1450
1 102 48 273 131 1533 726
Total 375 179 498 239 12618 6043

Total Base Shear from Windward and Leeward Pressures
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APPENDIX C: SEISMIC ANALYSIS

Photo courtesy of
www.science.howstuffworks.com
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Seismic Force Resisting System

Occupancy Category v
Importance Factor (I) 1.5
Ss 0.170
S1 0.056
Site Class E
Total Bui}(flti)ng Height 574
Ta 0.715
T 12
Frequency (Hz) 1.40
Structural Behavior Diaii}llgri':gm
Total Weight (k) 12043
Smns 0.425
Sm1 0.196
Sas 0.283
Sa1 0.131
SDC B
R 3.0
Cs 0.091
k 1.11
Baseé lf)hear 1100
Base Shear and Overturning Moment Distribution
Story hy (ft) St"ry(‘lg’eight hkW, Cox Fo=CuV | Ve(k) | My (ftk)
Roof 57.4 1132 100432 0.219 241 241 13817
3 43 2824 181955 0.396 436 677 29103
2 29 2751 114571 0.250 275 951 27591
1 15 3100 62203 0.135 149 1100 16507
Main 0 2236 0 0.000 0 1100 0
Total 57.4 12043 459162 1.000 1100 87017
Base Shear = 1100 k
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Seismic Force Resisting System: Floor Weights

Main Floor
Approx. Area = 47,410 SF
Floor to Floor Ht. = 15 ft
Walls: Superimposed:
Perimeter = 1220 ft Partitions = 20 psf
Height = 8 ft MEP = 10 psf
Unit Wt. = 20 psf Finishes = 5 psf
Weight = 183 k Weight = 1659 k
Slab:
Thk. = 4.5 in
Unit Wt. = 150 pcf
-Do notinclude weig.ht of slab on main floor-
Columns:
. Weight Column To.t al
Shape Quantity (Ib/fo) Height (ft) Walght
W10x112 7 112 7.5 5.88
W12x40 11 40 7.5 3.30
W12x96 11 96 7.5 7.92
W12x106 2 106 7.5 1.59
W12x120 11 120 7.5 9.90
W12x136 6 136 7.5 6.12
W12x152 3 152 7.5 3.42
W12x170 26 170 7.5 33.15
W12x210 6 210 7.5 9.45
Weight = 81 k
Beams:
. Total
Shape Quantity ‘?lllil/%th)t Lefgtilm(ft) Waight
W12x16 17 16 19 5.17
W12x22 1 22 18 0.40
W14x22 2 22 24 1.06
W16x26 12 26 8 2.50
W16x26 7 26 25 4.55
W16x26 119 26 30 92.82
W16x36 1 36 10 0.36
W18x40 2 40 30 2.40
W24x55 1 55 11 0.61
W24x55 4 55 25 5.50
W24x55 12 55 30 19.80
W24x55 1 55 35 1.93
W24x68 21 68 25 35.70
W24x68 3 68 35 7.14
W24x68 34 68 30 69.36
W24x76 1 76 35 2.66
W24x84 5 84 25 10.50
W24x84 6 84 30 15.12
W24x84 8 84 35 23.52
W24x94 3 94 30 8.46
W24x94 1 94 35 3.29
Weight = 313 k
Main Floor Weight = 2236 k OR 47.2 psf
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Seismic Force Resisting System: Floor Weights

Floor 1
Approx. Area = 25,120 SF
Floor to FloorlHt. = 14 ft
Walls: Superimposed:
Perimeter = 1200 ft Partitions = 20 psf
Height = 14 ft MEP = 10 psf
Unit Wt. = 20 psf Finishes = 5 psf
Weight = 336 k Weight = 879 k
Slab:
Thk. = 4.5 in
Unit Wt. = 150 pcf
Weight = 1413 k
Columns:
. Weight Column ToF al
Shape Quantity (b /‘(’;t) Height (ft) W((ell(g)ght
W10x112 7 112 14 10.98
W12x40 6 40 14 3.36
W12x96 11 96 14 14.78
W12x106 2 106 14 2.97
W12x120 11 120 14 18.48
W12x136 6 136 14 11.42
W12x152 3 152 14 6.38
W12x170 26 170 14 61.88
W12x210 6 210 14 17.64
Weight = 148 k
Beams:
. Total
Shape Quantity V(\llsl/gfgt Ler?;:hm(ft) Wai(g);ht
W12x16 12 16 19 3.65
W14x22 2 22 19.5 0.86
W16x26 15 26 25 9.75
W16x26 112 26 30 87.36
W18x40 2 40 25 2.00
W18x40 4 40 30 4.80
W18x50 2 50 25 2.50
W24x55 1 55 11 0.61
W24x55 4 55 25 5.50
W24x55 14 55 30 23.10
W24x68 21 68 25 35.70
W24x68 31 68 30 63.24
W24x68 3 68 35 7.14
W24x76 1 76 35 2.66
W24x84 6 84 25 12.60
W24x84 7 84 30 17.64
W24x84 10 84 35 29.40
W24x94 3 94 30 8.46
W24x94 2 94 35 6.58
Weight = 324 k
1st Floor Weight = 3100 k OR 123 psf
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Seismic Force Resisting System: Floor Weights

Floor 2
Approx. Area = 25,120 SF
Floor to Floor Ht. = 14 ft
1
Walls: Superimposed:
Perimeter = 755 ft Partitions = 20 psf
Height = 14 ft MEP = 10 psf
Unit Wt. = 20 psf Finishes = 5 psf
Weight= 211 k Weight= 879 k
Slab:
Thk. = 4.5 in
Unit Wt. = 150 pcf
Weight= 1413 k
Columns:
. Total
Shape Quantity ‘gsl/gf‘gt H(e:?;ﬁin[rflt) Waight
W10x112 7 112 14 10.98
W12x40 3 40 14 1.68
W12x96 1 96 14 1.34
W12x120 5 120 14 8.40
W12x136 3 136 14 5.71
W12x152 3 152 14 6.38
W12x170 18 170 14 42.84
W12x210 6 210 14 17.64
Weight = 95 k
Beams:
. Weight Beam To't al
Shape Quantity (b /%t) Length (ft) Walght
W12x22 3 22 25 1.65
W14x22 2 22 19.5 0.86
W16x26 12 26 25 7.80
W16x26 44 26 30 34.32
W18x40 2 40 25 2.00
W18x40 1 40 30 1.20
W24x55 14 55 25 19.25
W24x55 5 55 30 8.25
W24x68 6 68 25 10.20
W24x68 26 68 30 53.04
W24x84 3 84 25 6.30
W24x84 3 84 30 7.56
Weight = 152 k
2nd Floor Weight = 2751 k OR 110 psf
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Seismic Force Resisting System: Floor Weights

Floor 3
Approx. Area = 25,120 SF
Floor to Floor Ht. = 14.4 ft
1
Walls: Superimposed:
Perimeter = 755 ft Partitions = 20 psf
Height = 14.4 ft MEP = 10 psf
Unit Wt. = 20 psf Finishes = 5 psf
Weight= 217 k Weight= 879 k
Slab:
Thk. = 45 in
Unit Wt. = 150 pcf
Weight= 1413 k
Columns:
. Weight Column To't al
Shape Quantity (Ib/f6) Height (ft) Wal(f)ght
W10x112 7 112 14.4 11.29
W12x40 3 40 14.4 1.73
W12x96 1 96 14.4 1.38
W12x120 5 120 14.4 8.64
W12x136 3 136 14.4 5.88
W12x152 3 152 14.4 6.57
W12x170 18 170 14.4 44.06
W12x210 6 210 14.4 18.14
Weight = 98 k
Beams:
. Total
Shape Quantity \ggl/gfgt Le:;:hr?ft) Waight
W12x16 4 16 15 0.96
W12x22 2 22 25 1.10
W12x35 1 35 25 0.88
W14x22 1 22 19.5 0.43
W16x26 15 26 25 9.75
W18x40 79 40 30 94.80
W18x40 12 40 35 16.80
W21x55 1 55 30 1.65
W24x55 16 55 25 22.00
W24x55 4 55 30 6.60
W24x68 5 68 25 8.50
W24x94 13 94 25 30.55
W24x94 7 94 35 23.03
Weight = 217 k
3rd Floor Weight = 2824 k OR 112 psf
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Seismic Force Resisting System: Floor Weights

Roof
Approx. Area = 25,120 SF for beams
Approx. Area = 47,410 SF for material
Approx. Area = 3,370 SF for Slabs;;pporting
Slab: Superimposed:

Thk. = 6.5 in MEP = 10 psf
Unit Wt. 150 pef | RfMatl= 10 psf
Weight= 274 k Weight= 725 k

Beams:

Shape Quantity ‘E\{El/‘c’;th)t Ler?;?hnzft) Total(\ll(\;eight

Wé6x15 1 15 35 0.53
W12x16 2 16 15 0.48
W14x22 8 22 19.5 3.43
W14x22 18 22 25 9.90
W14x22 73 22 30 48.18
W16x26 5 26 25 3.25
W18x40 12 40 25 12.00
W18x40 27 40 30 32.40
W18x40 6 40 35 8.40
W18x50 1 50 30 1.50
W21x55 1 55 30 1.65
W24x55 2 55 25 2.75
W24x55 3 55 30 4.95
W24x55 1 55 35 1.93
W24x68 1 68 25 1.70

Weight = 133 k
Roof Weight = 1132 k OR 45 psf
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APPENDIX D: SNOW ANALYSIS

Photo courtesy of
www.springfieldcolorado.com
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APPENDIX E: FLOOR SYSTEM AND MEMBER SPOT CHECKS

Photo courtesy of www.secapp.com
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Load

Floor | Trbutary | Dot | M muence Roteton e Detd | uoaa | at | accumuited
Area (ft?) (psf) (psf) Area (ft?) (>=0.4) (k) () Combination Fl(;)(())r Load (k)
Roof 900 45 100 3600 - 90.0 40.6 1.2D + 0.5L; | 93.7 93.7
3 900 112 100 3600 0.500 45.0 | 101.2 1.2D+1.6L | 193.4 287.1
2 900 110 100 3600 0.500 45.0 98.6 1.2D+1.6L | 190.3 477.4
1 900 123 100 3600 0.500 45.0 | 1111 1.2D+1.6L | 205.3 682.6
Main 900 103 100 3600 0.500 45.0 92.7 1.2D+1.6L | 183.2 865.9

CoLUNN_ SEoT CHECK
SEE SPREAOSHEET foe LOAOS

Flooe U (eoof) -
wizel#o 4

LSO in"
s.7Y in

Accumulated Load on Columns

£3

Pu= 92.3 ¥
=145
Aq = S0.0in*

Tx
Yy =

KL _ sSle)_ 20.%

Ty

5.4

N s1F(nY
Yy~ 4,221

L. 14sle) . s4.p &— owTEOL

vy

3.2

_\é;_,L; £ HH q, E/G, = WH 2q00) =

SU.O € W3 .- (OELASTIC EEnAV|Ioe
Rifre ‘“ASA] !
F=|o0mss R = |ols® (se) = HoMik®
G__‘-‘ vt e - ’h‘_"'_[&‘!@l = q6,|y_5'\
(el (su)*
den= c\Fq:Ae) = 0.9(40.49)( 50,0) = 1818%

QL =93.3% 24 49 = 1R1B¥
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CHEcy L\ TABLE Y-22°
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wrYHe 5 ==Kl
TAGLE 4=l
4€n= lBHOE ¥ Pu= 4i]s vV &

flooe\ 't BaT B3
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TABLE U~
d€n= 190" > fu = B3 J o

OBSTeNATIONE '/
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EES\ST Feom LATREAL fOECES

-End of Section-
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