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Executive Summary

Design concepts, site conditions, and building characteristics are explored in the following pages
of Technical Report I. Technical Report | encompasses analysis of the Largo Medical Office
Building’s (LMOD) structure and comparisons between the original design and thesis spot
checks. Studying the facility’s use and design intent allowed assumptions concerning the loads
and possible changes as the facility ages.

Systems included in the total gravity loads are: floor and flooring system, framing system, and
building envelope. The typical bay utilized is 33’-0” x 33°-0”, where the beams are typically
spaced 8’-3” and joists are spaced 5’-6”. Criteria for determining gravity system adequacy are
bending capacity and deflection adherence to serviceability. Results showed that decks and
girders are adequate but there slight discrepancies with the original joist, beams, and columns.
Joists, beams, and columns have a max discrepancy of 14 percent; which can stem from
vibration requirements, live load reductions, or use of predominant sections. Due to the lack of
available information member weight comparison was no achieved, but member depths were
compared.

Method 2 and Equivalent Lateral Load procedures were used to determine the wind and seismic
loads respectively. The building’s shape, roof heights, and gust factors were simplified. The lack
of access to the original wind and seismic loads is responsible no comparisons with the spot
check. It was determined that the base shear is only 1.4 percent of the effective building weight.
As aresult, the wind load in the North/South direction is the controlling lateral load case. Base
shear and total overturning moment, for wind loading in the North/South direction, are 1077.9
kips and 555209 Kip-ft respectively. Seismic loading produced a base shear of 314.6 kips and an
overturning moment of 19507.5 kip-ft.

Included in the Appendix are all the gravity, wind, and seismic load calculations; as well as plans
of typical building features.
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Building Overview

Largo Medical Office Building (LMOB) is an expansion of the Largo Medical Center complex.
Designed in 2007 and completed in 2009, LMOB is managed and constructed by The Greenfield
Group. Located in Largo, Florida the six story facility was designed to house improved and
centralized patient check-in area. The 155,000 ft? facility also houses office space for future
tenants, as well as screening and diagnostic equipment.

X-RAY/IMAGING == 1 |

Figure 1.1, Hlustrated Floorplans Figure 1.2, Building Section
Source: Oliver. Glidden. Spina & Partners Source: Oliver. Glidden. Spina & Partners

Patient privacy is a major concern for facilities housing medical related activities. Oliver,
Glidden, Spina & Partners answered this by clustering the screening and diagnostic spaces close
to the dressing areas (Figure 1.1). The architect went a step further, to preserve privacy by
compartmentalizing the building’s interior.

LMOB is a 105’ tall, steel framed facility with specially reinforced concrete shear walls to resist
lateral loads. The shear walls rest on top of strip footings which are at least 27 below grade
(Figure 1.2). LMOB’s envelope consists of 3-ply bituminous waterproofing with insulating
concrete for the roof; impact resistant glazing and reinforced CMU for the facade.
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Structural System

Largo Medical Office Building is a 105 tall and 155,000 ft? facility which utilizes specially
reinforced concrete shear walls and a steel frame.

Concerns about the structural system arose, after looking
at the available plans. These concerns include:

140"

1. Effects of drain placement on the rain load ‘
2. Wind loading on the overhang (Figure 2.1) — i
3. Lack of information due to incomplete

drawing set x

- Soil profile

- Structural member sizes [

- Actual design assumptions and loads

Due to the lack of information the list of design codes,
structural material, and some system details are
incomplete. The uncertainty also generated numerous
assumptions were made. Assumptions are highlighted in
red lettering.

Figure 2.1, Overhang
Source: Oliver. Glidden. Spina & Partners

Design Codes

Structural engineer consulting firm, McCarthy and Associates, designed the building to comply
with the following codes and standards:

1. 2004 Florida Building Code (FBC)
— Adoption of the 2003 International Building Code (IBC)
2. 13" Edition AISC Steel Manual
3. Design Manual for Floor and Roof Decks by Steel Deck Institute (SDI)
4. ACI 318-05

Codes and standards used for thesis are as follows:

1. 2009 International Building Code (IBC)

2. ASCE 7-05

3. 14" Edition AISC Steel Manual

4. 2008 Vulcraft Decking Manual

5. 2007 Vulcraft Steel Joists and Joist Girders Manual
6. ACI 318-08
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Structural Materials Used

Table 2.1, List of Structural Materials
Steel
W-Shapes ASTM A992 Gr. 50
Angles ASTM A36
Plates ASTM A36
Reinforcing Bars ASTM A615
Concrete
Footings 3000 psi
Slab-on-Grade 3000 psi
Floor Slab 3000 psi
Framing & Lateral System
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Figure 2.2, Typical Structural Bay Figure 2.3, Lateral Load Path

Source: Oliver. Glidden. Snina & Partners
The steel frame is organized in the usual rectilinear pattern. There are only slight variations to
the bay sizes, but the most typical is 33’-0” x 33°-0” (Figure 2.2). Please refer to Appendix A for
typical plans and elevations. Girders primarily span in the East/West (longitudinal) direction.
The only locations where girders are orientated differently include: the overhang above the lobby
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entrance and the loading dock area. It is assumed that the columns, girders, and beams are
fastened together by bearing bolts. As a result, the steel frame only carries gravity loads.

To deal with the lateral load, specially reinforced shear walls are used. The shear walls help the
facility resist wind from the North/South and East/West direction. From the drawings it appears
that the shear walls are positioned around the emergency stairwells and the two elevator cores.
Typical shear walls span from the ground floor level to the primary roof (86’ above ground floor
level), highlighted black in Figure 2.2. Only the east emergency stairwell has a greater span due
to the need for a direct access to roof level from the interior. Lateral load distribution path is
demonstrated in Figure 2.3.

In lieu of using shear walls for the lateral system, brace frames and moment frames could be
utilized. There are advantages and drawbacks to each lateral system, see Table 2.2 for a
comparison of the systems.

Table 2.2, Comparison of Lateral Systems
System Shear Walls Brace Frames Moment Frames
Lateral Resistance Wall Mass and : - .
Mechanism Solidity Elongation of Brace Rigid Connection
Member Size Large Small Large
Footpr_ln_t_and Space Mid Mid small
Flexibility
Weight Heavy Light Mid
Vibration Dampening High Low Low
Cost High - due to
High - due to labor Low connection quality
control and
fastening system

From comparing the various lateral systems with the building’s primary function, it appears that
the original decision to use shear walls is logical. Throughout the lifetime of the facility will
house various tenants with different interior preferences, space flexibility is a significant
concern. Both the shear walls and moment frames satisfy the space flexibility criteria. Drift is
another concern when evaluating for the optimum lateral system. Greater amounts of drift
increases the complexity of joining and fastening the building fagade; which in turn leaves room
for inadequate construction and rainwater leakage. Shear walls and brace frames are fairly stiff
systems which results in reduced story drift when compared to moment frames. In addition the
fire rating and safe emergency egress is an equally important criteria. Steel structures require
significantly greater fire proofing, in concrete the cover is usually increased and is less labor

intensive.
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Regional preference also plays a role in choosing a lateral system. In the southern U.S. concrete
is the predominant building material, due to the lack of vital ingredients for steel production and
steel labor base. As a result, lateral systems requiring special connection methods must be ruled
out, such as moment frames.

Flooring System

Gravity Load —-— Girders
! Composite/
Roof Deck Column
Foundation
Beams E— and
Ground
Figure 2.4, Typical Composite Slab Figure 2.5, Gravity Load Distribution

Source: Oliver. Glidden. Soina & Partners
In general, the structural flooring system is primarily a 5 thick composite slab (Figure 2.4). On
all floor levels, except for the ground, the composite slab spans 8’-3”. Gravity load distribution
path can be followed in Figure 2.5. To satisfy the 2-hour fire rating defined by the FBC, it is
likely that the floor assembly received a sprayed cementitous fireproofing. Exposed 2”
composite deck with 3” of normal weight (NW) topping only has a 1.5-hour rating, per 2008
Vulcraft Decking Manual.

Hollow core planks and post-tension (pt) slabs are alternatives to the composite slab. PT-slabs do
have an advantage in having a thin structural floor, thus allowing greater number of floors when
compared to an equally high steel structure. Echoing the frame and lateral system, structural
systems for office facilities should allow flexibility in partition and opening placement.
Tensioned cables in pt-slabs prevent modification of the slab, like putting an opening into the
floor, without first de-stressing the cables and temporary support the floor strip. On the other
hand, hollow core planks don’t hinder future floor openings. Though pt-slabs aren’t easily
modified once formed, the system has the advantage in having the thinnest structural floor
system. This is advantageous for cities with height limitations since pt-slabs allow greater
numbers of floors when compared to an equally high steel structure. In terms of quality control,
both pt-slabs and composite slab concrete is typically cast in the field. The results of concrete
cast in the field are mix inconsistency and weather induced strength variations. Hollow core
planks doesn’t have strength inconsistency problems, other than the typical 2” toping.
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Roof System

LMOB has three roof levels: main roof, east
emergency stairwell roof, and the overhang
over the main entrance. There is only one roof
type for all three roof levels are the same,
consisting of a 3-ply bituminous \ 'j'
waterproofing applied over the insulated cast- ] "
in-place concrete (Figure 2.6). To ensure
adequate rainwater drainage, the insulated

T
TP

cast-in-place concrete is sloped 4 for every Figure 2.6, Roof Detail
12 horizontal. Source: Oliver. Glidden. Spina & Partners

The insulated cast-in-place concrete was used in-lieu of rigid insulation with stone ballast. One
reason is that the facility is in a hurricane zone. What it means is, loose material can potentially
become airborne projectiles and cause damage when there is a hurricane. The insulated concrete
has sufficient mass to resist becoming airborne. In addition, the added mass counters the uplift
wind force.
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Gravity Loads

Dead, live, rain, and snow loads were calculated for verification of the gravity system. ASCE 7-
05 was utilized to factor the loads, using the LRFD method, to determine the size gravity
members and check adequacy of actual system. Figure 2.2 shows the typical members,
highlighted, which were checked.

Due to the lack of sufficient information, stemming from incomplete drawing set and
specifications, a direct comparison of member sizes and design loads was not achieved. Instead
actual member sizes were taken by measuring the member depth on the CAD architectural files.

Gravity load and member size calculations can be referenced in Appendix A and Appendix C,
respectively.

Dead Loads

Before any dead load calculations were performed, quantity takeoffs and research in material
weight were implemented. Take-offs was organized by floor level, which allowed ease of future
analysis and design of alternate structural systems. The division by floor level has flexibility
built in, where changes in materials can be easily tracked without having to decipher the entire
building load equation. Items included in the take offs are: slab concrete volume, floor finish
areas, areas of roofing layers/components, volume and area of facade components. See Table 3.1
and Table 3.2 for the material weights and total un-factored dead load by floor level.

Table 3.1, Weight of Building Materials
Material Weight Reference
Normal-Weight (NW) Concrete 150 Io/ft® | AISC 14™ Edition — Table 17-13
Light-Weight (LW) Concrete 113 Ib/ft? Arch. Graphics Standards 11 Edition
Vinyl Composition Tile (VCT) 1.33 Ib/ft* Arch. Graphics Standards 11 Edition
Ceramic/Porcelain Tile 10 Ib/ft° AISC 14" Edition — Table 17-13
3-Ply Roofing 1 Ib/ft° AISC 14" Edition — Table 17-13
0.8” Laminated Glass 8.2 Ib/ft®
MEP 15 Ib/ft’
Table 3.2, Unfactored Dead Load
Floor Level Load (Kip)
Ground 2425.2
1 3325.7
2 3289.7
3 3289.7
4 3289.7
5 3289.7
Roof 3248.9
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Once material quantities and material weight were determined, floor weight was determined.
Items not included in the floor weight are the metal decking, joists, and structural steel members.
Only after sizing the metal decking, joists, and structural steel members were the items included
in the floor weight. A collateral load, of 5 Ib/ft, was included in the dead load to account for
unforeseen items.

Assumptions were made to accelerate and simplify the take-offs and load determination. The
assumptions are as follows:

1. Metal deck has equal rib volume

2. All beams are identical to the beam in the typical bay

3. All girders identical to the girder in the typical bay

4. Glazing and concrete are the only facade materials

5. All floors except for the roof use the same type of concrete

Live Loads

LMOB is classified as a type B occupancy, by the 2009 IBC. The outcome of the classification is
the use of office live loads. The other live load used to analyze the gravity system is associated
with emergency egress. Due to the lack of access to the actual live loads used by the structural
consultant, the 2003 IBC live loads were compared to the ASCE 7-05 live loads. Comparison of
the live loads is on Table 3.3.

Table 3.3, Live Load Comparison
Description 2003 1BC ASCE 7-05
Stairs 100 Ib/ft° 100 Ib/ft°
Lobby & First Floor Corridor 100 Ib/ft* 100 Ib/ft*
Corridors Above First Floor 80 Ib/ft* 80 Ib/ft*
Ordinary Flat Roofs To Be Calculated 20 Ib/ft*
Partitions 20 Ib/ft* 15 Ib/ft°

The option to use live load reductions was not taken up. Primary reason is that there is a
likelihood that the busy hospital will expand its use of facility. Already the hospital occupies
39700 ft* of LMOB and has added a parking garage to accommodate additional patients. Another
reason, it is likely that the facility will see new equipment, un-foreseen by the designers, in the
future.

Table 3.4, Unfactored Live Load
Floor Level Load (kip)
Ground 2313.6
1 2001.7
2 2103.9
3 2103.9
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4 2103.9
5 2103.9
Roof 528.8

Like the dead load calculations, live loads are broken down by floor level (Table 3.4).

Rain & Snow Loads

Location of LMOB was the deciding factor in whether rain or snow loads controlled. Being that
the facility is in Largo, Florida; Figure 7-1 in ASCE 7-05 indicates that the ground snow load is

zero. The result is no snow roof loads. Rain load was determined through the use of ASCE 7-05
and the International Plumbing Code (IPC). A ponding instability investigation was not required
by ASCE 7-05, because the roof slope is a 1/4" rise for every 12” horizontal. Thus there was no

study of ponding potential on the roof.

The hourly rain rate for Largo, Florida wasn’t in the standards; the closest city’s hourly rain rate
was used. Tampa, Florida is the closest city to Largo, Florida. It was determined that the rain
load is greater than the live roof load. In many calculations, the rain load (27.89 Ib/ft?)
substituted the live roof load (20 Ib/ft?).

Gravity Spot Checks
Deck & Joist

Determining the building weight was the primary reason to size the deck and joist. All decks
and joist shall use of cementitious fire protection, to achieve a 2-hour fire rating required by
the FBC. There were only two assumptions made concerning decks; as follows: the deck has
equal rib sizes, and all decks are 3 spans. Figure 3.1 and 3.2 shows the deck and joist
placement.

o . | [ B

Figure 3.1, Roof Structure
Source: Oliver. Glidden. Spina & Partners
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Rain and dead load was used to size the metal roof deck
instead of recommended the roof live and dead load. The
27.89 Ib/ft? rain load is greater than 20 Ib/ft® live roof load.
From the spot check, the original 1.5 thick metal roof deck e
spanning 5°-6” is sufficient to resist the superimposed rain ‘ ' ‘ ‘

and dead load.

The only deviation with the original deck and joist design,

appears to be the joist. The spot check showed that a 22K6 S R
joist, also the lightest, is required to support the rain and dead —
load. Depth of the designed joist is 20” deep, this is a 10
percent difference with the spot check. The difference can be
due to a number of factors:

1. Actual rainfall rate could be smaller than the substitute
(Tampa, Florida)

2. Use of the prescribed live roof load instead of the
rain load

3. Selection of heavier member but with less depth

Figure 3.3, Joist and Beam Offsets
Source: Oliver. Glidden, Spina & Partners

See Table 3.5 for comparison of the decks and joists used in the original design and spot

check.
Table 3.5, Comparison of Original Decks and Joist with Spot Check
Component Original Spot Check
Roof Deck 1.5B 1.5B24
Floor Deck 2VLI 2VLI122
Roof Joist 20” Depth 22K6

Beam & Girder

Beams and girders spanning the largest typical bay, 33°-0"x33’-0”, were used for the floor
system spot check. In addition to spot checking, the calculated size of the beams and girders
were factored into the weight of the building. The members were evaluated for flexural
capacity and deflection. It was assumed that the girders use shear studs to have composite
action and that shear is completely transferred from the composite slab to the girder.
Comparison of the typical beams and girders can be referenced in Table 3.6.

Table 3.6, Comparison of Original Beams and Girders with Spot Check
Component Original Spot Check

Beam W16 W14x74

Girder w24 W24x76
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There are slight differences between the original beam sizes. The difference is approximately
14 percent, some possible explanations for the difference are:

1. Vibration criteria not evaluated in the spot check
2. Use of economical and predominate sections
3. Greater gravity load due to additional mechanical equipment

Column

Spot check calculations of the typical column, at the intersection of lines B and 2, were
implemented once the other structural steel members were sized according to the ASCE 7-05
loads. Column, B-2, was selected because it is an interior column not part of the lateral
system. As a result it does not experience lateral loads, as the exterior columns. In terms of
bracing, beams and girders prevent the column from having an un-braced length greater than
16°.

Due to the existence of the specially reinforced shear walls, it was assumed that the typical
column is pin base. Also, it was assumed that the column did not change size to suit the
changing gravity loads. Instead all columns are the same size, to ensure ease of construction
and reduce complex column splice connections.

Neither the live load nor live roof load were reduced. All floor levels, other than the roof,
were loaded with 80 Ib/ft live load. The spot check resulted in W14x120 as the lightest
column size to resist gravity loads. McCarthy Associates used a W12 column, the difference
is 14%. Reason for a slightly smaller original column can be attributed to:

1. Smaller live load assumption due to either different load criteria or use of live load
reduction
2. Use of predominant sections
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Lateral Loads

Wind Load

Method 2 in Chapter 6 of ASCE 7-05 was used to determine the Main Wind Force Resisting
System (MWFRS) and wind load on the Components & Cladding (CCL). Story forces and
overturning moments were determined by calculating the wind pressures and loads. Assumptions
were made to simplify method 2, as follows:

1. Ignore the canopy

2. Due to multiple roof levels, that average roof elevation 95°-6” was utilized

3. Gust factor of one was used, since the calculated gust factor is 0.89 and 0.91
(depending on wind orientation)

4. Internal pressurization is unlikely due to use of impact resistant glazing

5. Type Il for importance category

6. Flexible building

A majority of the wind calculations were done by hand. Excel was only used to determine the
total overturning moment and the wind load distribution at each story. All wind calculations and
site characteristics are available for reference in Appendix D. Shown below in Figure 4.1, 4.2,
4.3, and 4.4 is the MWFRS wind distribution and story shear.

37.68 psf

20.93 psf

12.56 psf

35.19 psf
33.40 psf
32.48 psf
31.46 psf

30.11 psf
28.76 psf
27.40 psf

25.71 psf
23,68 psf

22,33 psf.
50,68 pet

20.93 psf

10.28 psf

Figure 4.1, MWFRS East/West Wind Load Distribution
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17.02 kip ——=

55.82kp ———————

71.57 kip

6871 kip

65.26 kip

60.93 kip

58.15kip

29.01 kip

3768 psf

20.93 psf

12.56 psf

3519 psi
33.49 psf
32.48 psf
31.46 psf

30.11 psf
28.76 psf
27.40 psf
2571 psi
23.68 psf

2233 psf
2098 psf

19.28 psf

427 4 Kip —~=——

Figure 4.2, MWFRS Loads - East/West

37.68 psf

Figure 4.3, MWFRS North/South Wind Load Distribution

-
21356.4 Kip-ft
1256 psf
7
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37.68 psf

3483kp —=

1@8234Kp ————— . L =

6680KPp———M8M8 - —— — — — — — — — — — —

®w21kp——-—-— - - —

15446kp——™ M = - —— — — — — — — — — —

14500Kp—— -

14249kp —m08M8MM ¥ - — — — —

7384 kip

Z

10779Kip —=——
555209 Kip-ft

Figure 4.4, MWFRS Loads — North/South

From the wind analysis, the MWFRS loads due to wind in the North/South direction controls
over the East/West direction. MWFRS loads on the North/South sides are more than two times
that of the East/West sides. The higher wind loads can be attributed to greater facade area of the
North/South building sides.

Seismic Load

Equivalent Lateral Force method was used to determine the seismic loads on LMOB. The
seismic load, an inertia load, is caused by ground acceleration. Seismic load transfers from the
floor diaphragms to the shear walls. The shear walls enclose the emergency stairwells and
elevator core, an illustration of the shear wall locations are highlighted black in Figure 4.5. No
seismic loads were transferred to the top roof, at 105°, due to the lack seismically designed
masonry structure supporting the diaphragms (Figure 4.6).

The fundamental period of the facility is 0.66 seconds, per ASCE 7-05 equation 12.8-9. Using
ASCE 7-05 it was discovered that the facility doesn’t have to resist significant seismic forces,
approximately 314.6 kip. This translates to 1.4% of the effective building weight. Live, dead, and
rain loads determined previously in were used to calculate the effective building weight. Table
4.1, describes the effective building weight by floor level. Torsion irregularity of the facility was
ignored in the seismic analysis. For the seismic load diagram, please see Figure 4.7.
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Figure 4.5, Locations of Shear Walls

Source: Oliver, Glidden. Spina & Partners

_j_

Figure 4.6, Non Seismic Design Top Roof

Source: Oliver. Glidden. Spina & Partners
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Table 4.1, Effective Weight
Floor Level Level Effected Weight (kip)
Ground 0

1 3826.1

2 3891.6

3 3836.6

4 3770.4

5 3764.2

Roof 3381.1

. |

83.80 kip - ——
77.04 kip -]
61126p— ]

4617 kip _— . — ]
09kp———oof — — — — — — —

1548kp —of — — — — — ——

Z

3146 Kip —~=——

19507.5 Kip-ft

Figure 4.7, Seismic Loads
Source: Oliver. Glidden. Spina & Partners
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Conclusion

Technical Report I studies the structural system of the Largo Medical Office Building (LMOB)
through analysis of the available plans, and design load discussions. Many simplifying
assumptions were made; primarily concerning the facility’s shape and structural components, as
well as to satisfy the ASCE 7-05 criteria.

Spot check for the current gravity system, using the AISC 14™ Edition Steel Manual, showed
that decks and girders are adequate. It was discovered that there are slight discrepancies with the
original joist, beams, and columns. The maximum difference is 14%, when comparing the depth
of the members. It is likely that the small difference is caused by or a combination of vibration
requirement, live load reductions, or use of predominant sections. Member weight comparison
was not implemented, due to the lack of information in the available drawings

Much of the dead, live, rain and snow loads were determined through the use of ASCE 7-05.
These gravity loads along with the gravity member weights were used to analyze LMOB for
seismic loads. As it turned out the equivalent lateral system is only 1.4 percent of the effective
building weight. Unfortunately, comparison with the original seismic load was not possible, due
to lack of information on the available drawings. This was the same case for the wind analysis.

After analysis of both the wind and seismic loads, it was found that the wind loading in the
North/South direction is the controlling lateral scenario. Wind loading in the North/South
direction dominates in base shear and overturning component. Due to the Florida’s low seismic
activity but high hurricane risk it is logical that the facility experience high wind loads when
compared to the seismic load.
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Figure AA.3, Roof Plan
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Appendix B: Load Determination Dead, Live, Rain

Thattan Naayen

iLoad Determine rion— DEAD, L.'A\-E.']_fs
| RAIN

"

I.1
| 5 i
| Rop £
tl] Does wet
L] S4ay
L Story
I

[ R T TR

&

\
EOOCIE. i

- t I
:Fi’iﬂr Level Ajfi_'b i‘_;_r"}t.‘:l i

| d4153.00
' 16440.00C

Ipyyo.co
'ledyp. po

P
| AbYYp.00
| 244 49.00

nelude fm '

AJ..“_QA. Lﬁfllq}
1190a3.33 I
ance, 67
A7 06.67
A7 06.67
9764 .87
1766.87
Somq.00

| 193.00

L 1571.00

i 1493.00

{ 243.00

t 193.00

idql.po
| N/A

Al L LETRT

’G'.SE*'-s{FLJ.:
isggoc |
1aje.10
Igub.-20 |
268160 |
198040
AMaM0 !

N{A |

o L), A s ()

| 7i4.00
£09.00
i bpq.00
" 501.00
504,20
£04%.00
_dev.00

Extend g 0 roof vop has a peof

L3] Ron® nas partition, Enclesing Mechanes | equipiment and Stazwe |
wa 5 /" dead joad collateral .

| Matevia | th_tgh_!-'__ 4 Notes . 1
i i 7" A~ A
NV CONG 150 teffr | ATSC I4EJ. Table 1-i3 !
Lw. LoNe 13 ibf;r; ' Arch. Ginph.cs Standavds 11Ed. |
veT I35 /X | Arch Grachics Staudards VI Ed. |
Cermmc/  [10 Mb/gn’ | AISc HEH. Table 17-13 ,
Porcelan ! i | I
Tile : i : |
| 3Py Rooking | 1 Ib/f 0 ATSC MEd Taile 17-13 f
| lamaated (8.1 Jelg I I
, | Glasy = 087 | o i
' | MEP Y7 |
! l Partitions 15 io‘ff'[' | FSCE 7-05 w.l.L |
H
b A Floor /Deck Thicleness
H
| i1 Level i 0 i
i '
! " |
i Traae = 4, sohd veind. cone,
i
] ) Levelt 125
i Boeen =4, assing metal deck hal Cqaal o5k Tovre o fie s
: -Iﬂam =5 d r i [
1 ’Tfra..-rJCq =T " bk - | u Jurtec e Lend Whj:-,'r
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-
h

havsss Sguyes “.Dnd Detevmination — DEﬁD,LT"E-IJ‘/S
l RAIN

3) Level: Roof

dyecn® 5.5',:1:«»“-" metal deck has quﬁl TR L (.ﬁn'e?nhcs::
M
X ftany = 4 j
'r'FIu: «n‘j (LD,: £ ,
hs.-r, 1;9

duc, "
Tior,eq = X floov,avy = 2 % 625" Juw to detecmine Conc. weghT

b) Floar level Dead '-'v‘t’»skr wiec Structurm| steel , Metal Decr Flooring ,Facade

iJlevel 1 O

JAmpan®

DL‘ 0.152 {IT - )rl Jra.}) + N, Jf)':Aaf.” = A“'P' g -Ajn. \) ODS(A 1—&'15)
DL = 0.150 (41 J24153) + 2,015 (24155 - 233 ~ 724 + 0.00& (24153)
JL = ls'.lls g KJP

" M) Level: )

DL = 2150 (Tt1aee ea }(A;""-‘ 'Anow---y] * D'C'S{A.‘r”’-‘ h*’bf*“b"*--"a"d""")
v o “"P(A Wosa |
DL = 0.150(%a ) 2840~ 1571) + 0.015( 26440~ 1571 — 509 )
+0.006(26440)
DL = 1739.6 ki

3level: 225

DL = D.JSO(.THWL-,NHR:;.- P T Arr:arn-'-y) " O-DTS(-AE,,,-,_-. "A"""'""'E- '&'*"'"]
i‘0.0-’}f{A roL}

~ro(Ma (26440 = 245 ) w015 (26w40- 293- 609 ) + p.005 (26440)
1820.6 kip,” Flaor teel

i1

DL
DL

"'}chel N i-‘,{"

S

5 OL = 0.3 (Fipuure, J{Agrs ) 40.015(Agress 7 0,20 ) 40,0010 A yress)
1 +0.005(A
PL = p. r:&(“”:fusqw)*:ousmw Ne.20) + 5.co1{Ls940) +0.005 (26440)

DL = 1794, i g

o s
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DL=03(831) 4 100339) = Yl Rip / Eleov level

4 Dead "-'Uel:,l-,* 2 Focade Enve lepe (by Stary )

i) Stavy s |

DL = 00500 Avuciie = Agianny) + 0.0081(Aginaing )
DL = 0.150(11043.33- I588.00) + 00082 (i1558.00)
DL = 14388 K,

1) Srory: 2

DLz 0.150(9706.67 = 1q20-20) + o008k (1a10.20)
DL = 11837 Kip

3) story: 3

i DL = 0.450(9706.67~ 1%46.20) 4 p.oes1 (1§45, 10)
pL = 11a4.2 kip

q) Story M

DL = 0.150(9706.67- 2681.60) +0.0082 (2681.60)
DL = 1073.7 xip

T S S s S g

T W Load Detevwrina+ion- DEAD ,LIve |3
4y | l RATHN /5
I:.,: ?Jc."d. e jki 5€ :!39.—.‘.3.
— e —— - ; I —
{ Floov Level | i | QerdorMer 3 {
F‘ﬂﬂr"‘ﬂ v.T Ceram L VT ‘ Ceramal veT Cerainije
Area ifzt) | M0 8 | s | 63 | sh ....33.-1._’
*Other arens have cxpesed cConc.
1) Level 10
DL = 1330140} + 10Q2841) = 30,3 Kip
' 1) Level @ |
£ - )
3 | pL = 133LS3) v 10853 = T2 Kip
A |
3level: 255
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Thason Mawyen E [Load Deterinina+ion — DEAD , LIVE !
" | | o™ Jus
S) Story i S
DL = o.ﬁo(qfros.ov- 1?59.49];0.0031{1?30,1:.) '
PL= 106LT kip
5) Story: b
DL = 0.150(9706.67- 1785.40) +5.0081( 2981.40)
DL= 10613 Kip
)
% ) $tory @ Root
3 - .
i\ I DL = 0.150(S079.00)
. DL = 76185 xip
i
€) Live Load wfo Live Load Reduction
. Reom Type r Load (l/gt) Notes
Stairs | |00 ASLE 1-05 Table H'-I'E
Lobby B First Floov Corvidor! 100 | '!
Corvidov Aboye Fo it Fleor | 7o J( {
i Ordnavy Flat Roofs i 10 . 1

; £ Pavritions 1 15 lb/ax® , per ASCE 7-05 w4.2.12
!
i 1) Level : O
5
i LL = 01000 Agvoss ~Atioponn = A svanr, |+ 01000 A, )
i LL = o.ioolayisy —Ms—'wf%o.::-:‘{?be)
i -
i LL = 23134 Kip
!
i
i 2] Level
i LL= 0.080( 25440~ 15T1.00 - £09,00)+ 0,100 { 504.00)

LL= 2001.Tkip
Pileyel 12265

LL = 0.080( 26440~ 293.00- 65q.00 ) + 0.100 { §049.00)
LL=2103.9 kip
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J Tha:.o:

& i ]
Maguyen ilead Detrevrnninadion = 2:‘;&,{;'@

|

575

!

)

particiien

p\ﬂ-h Loa d

Ram Fall Rare(I)iy,s” per howyv (100 ytar vetavn per.od ) ; pev Intercational
Plambing Code 2004 Append:x B, A3CE Fo5 (85

LAY = 82 » 40017 = 2128.7 per ASCET-0S C§.5
(@)= C.0HLANT) = JUE. UL , per AICE 7-05 €33

do= 1% *ru(%) = 3."

di= 1+ [LQ-F0) | = 1738 " , intevpolation o€ ASCET-05 Table ¢ -1
{i'!ﬂl‘?ol

Rz 52(d,+d,)

R- s.2(3.63+1.m8)

R= a7.34 Ih”gl >[Rbu+ Jive load =20 i 'fJ:)
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Appendix C: Gravity Load Calculations

Thason MNgayen I Cravery Spot Check 'I/
| 5
;thhtt‘ l Trp-._nl | Ty preal . Location
iType | ocpandg) | Spewglf) |
| Beaw ;33 g.1% El» B2
Gieder | 33 33 Bacy |
Toist . AB.87 | 55 C B1oBL

A) RDGWE and Flaor Do ke L Jowsts

Louwd Combimation & -II-J.D*!-E-L'E}-‘;[:Lr or K oav .5)

: . 5 —
' L (koo ﬂ:ckllﬂﬂﬂr Pec _’-_1 :'-Gui._._..._l
g [ Cmalplf 55 01 m25 | 2867
1% is?u.::, I N/A ? /4 5% '
\ i L}‘t i - - | - 4

L) Agsune 3 span decks

1 Look Dec e
* Agy e 2 he Five ra*mﬂ .

Total Loas (TL) = DL+LL+R o= 0 PR)+ 0,015 4 6.001
TL= 4.9 + Wpe o + 27.4E +0.005 + Wy
TL= 1207 defpr’ + Wieee DL = coomaa sipAte® + U

DL = 79.9 bigr " + Wieon
Check LSB2Y (asing Vuiceass 2002 Mavuall

#Swmce vood dwe load = 20 lb/ft

Max SPI Span= S=10" > 56"/, Good . s Smaller +han Rain load

Max Alswakle Load = 127 [b/gct (27.95 wigr') ard valikelines

TL =079+ 1.45 0 Wy k Pl‘.'-f:n'-\-(é en veok

TLz 104 jb/e" < N e/t ¥, Good during vain > UWe Rain lead

LMJ Cﬂ-l_ill":} .I/{ZCI = k.é 1-‘119 "vS'EWI.‘-fq hl!i““r 'C—ﬁ‘l’i."l'lﬁ

Load Causing LA100 =120 i > 100 4 b/ v, A £ Qfizy , Suppors g New-
Good . Plasdey Ceiling

‘““'P"u"\?tﬂ'J deck b orated upta Jhe Good .
May AR 1.5 31"'

i 2) Floor Deck

« A L s 1|n|' ‘p..-; .r'&‘.)ig

i *Asivinie Flaor dece . Com poiite *ype
i v .

i LL= |00 Ib.fp' s Ovea. e +a Sta

S——

Lheck 2¥LT22 uiing Valcrads 2008 Mansol

Weight oF deck = Lad {j /grt
Max 5DT span= 811" > 2%3" / , Good
Mox Supevimposed Lise Load = 1S3 AW/’ 2100 \b/gr" /) Gosd
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Tha. :00 Nguyen i i(rmv&y Spot Chec K .2/5

. uﬁ( CewiEntihous or 5P"¢“/<»i Flhev :.rc Pr;‘(‘t‘hon
¢ achieve 2 np m‘l’v'n?

May use 2VLI22 w/ either cementitovs oy Spray Fibes Pratection .

3) JJ._.")
DL = 0.150 (") +0.015 +p.005
W,z 1.2DL+OSR * W, » W30t
W sl1.2(WS + Wy, .. ) +0.5(27.8a) ] 5.5 DL = 70 /g + .46+ wy,,,
Wa :199.8 1b/prt 412005, 1 5.5 DL = 0.5 1b/gr +w,,,

Waz SYEAQ thigr + b.6W,
4 Since yoof live lsad = 12 lh//l‘
l.) smaliey than Rt\ln 'DI\&J

FAmean
-~

Check 22x6 _J.AS.Qn.? 53T Econemy Table (.82 (b/grt) and unlike laess
‘A.uumg Ahy Five b"a~+.-\9 o4 werk P(’r‘w‘ch on roof
W= S48.4 4 6.6(42) | wn,,, = 4.2 Ib/pa dw&nf roin 3 uie Rain load

Wiz 609.6 /a1
‘sﬂ-w'r.gkl{-fy Critevia
W, s = (22-28.67) (540 -597)+ 597 A LR/152 ) sapporting Now Plaster

Wy copmn= 6112 1b/fa > 609.6 lo/fr J ,Good ceiling

Lbeajaciy —.[(2’1-1‘ £1X328-2a5) + zqg] 6o
Lleapscry = 611.8 ib/fa > 22.89(5.5)

611.%2 lu:{ll > 1534 nlo/p \//6.:.94

.u'a( Spr.-) appl ce fire ves s tive Nu\'(r.t() ((R Cepenti tious ov 'Fnber)
10 achieve 2hr. rating ,per 5SJIXL

May wse 226 w/ spray applied ¥ive resistine weatecials

b) Beani , Girdevs

Load Combipation: 1.2D +1.6L 0 F(L. ov R or s)
*Assume beams aund girdors are Pipned cornec HJ/ Ad44al Gr 50

2) B(‘abh
W, = [l-l(DL) - LG(LL)] €«Jpacing of bm DLz 0.1%0/¥N ) + 0.015 +6.005 +4f,,
Wos [mede1 6 (8] % €.25 + 1.2 (Wy) Wk
W= 1765 b/ + 1AW u DL = 716 1b,gr°+ W pm
LL = 80 iv/gr"
My= 4/;1'/&‘

Mu = (ines + 12w, )337) /3
| M. - 24025 1 + B4,

"

Yoz W82
Vi = (765 + Laws, )33/2)

L]
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| Gravity Spot Check
1

3s

Viz 29123 + 148 v,

Lheck Vl4aT8 ing ATC I4Ed. Table 3:10,3-6

Maz 240261+ 1634(74)
Mz 252M Kip«fx

BMaz 202.0 kipefi > 2524 ripeft /' ,600d -

V= 29123 + 19.8 (99)
Vuz 30.6 xip

Bv, =
May use Wi4x74

1) G;VJOt'
aAvuie ] rdevy e
& Fop case

Lypace O

Sheav

M, = _55"4,(?_‘)(!-5) - I-lu.r,,,,.,.,v(jgﬁ)

Mu= 33 @84)13) + 1.5, (35)
H /

35
i rwns | e—
g

Moz 12107+ 2082w, ..
' Kip
i
bo“ : 2' 44
(5',“ ~ 1 0)’“.,.7“ VA
oy / s
bess = Z2S, = 2.25
e

142 Kop >30.6 x.p \//Goo-l

studs To have
v Conithalta b ity GaOume all beaws are WIEx29

I

A, :,: .85 \Cl‘_ b-u A , asswne F o zM000 pie

A = _S0A, . G2 s
0,55 (4)(8.25)(12)
A s 0.M9A J b reatral
one .
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w14 (Plastee) o5 in

A, ¢ R/wo
A, < 33(2)/240
Ay & 1657

s = (L)

woz €25 (.6 +80) + Wi

W5 1250.7 + Wym

4, - 5(nsoq+ 74)(33%)
38424 =195 )79 5}

Ag = 1.s3" ¢ I~6S“\/, Good

om pos 1€ action

- - N

Po'[o.l':o(‘l/u) +0.015 40,005
+162/(8.25)331+283)/2
t0.084(33428%:)/2

Po = S2.1+ 2.7

P° = S4.3 Kip sunfacsored Dead Lead

P, - 0.080(2.25)(33028%4)/2

L2 209 kip anbactore d Live Lead §

-~

ws L2P,4 1.6 P
ws LR(54.2)+ 0.6 Q2ey)
s ’If-"l KnP

o O

s

uz 2 W&-rc‘&»
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Thazon guyen ? Il.’.yzwﬁy Lpat Cheek H/;

Check wW24xT “Wiing ATSC MES, Takle 3-14, Table -}
s Assame perdect Sicor trawsder
Az 224wt
A : 0.049022.4)

I, " .
a = 3347 537 (Setd povt oF finer siob) , PNA 150 Blange o sTi.

Mew bev
z 3" /S ¥ —— A =
; A;F’ : ﬁ.ﬁc‘f‘b,”_ Tsun ¢ 1 ,’:} be X R ¥.:35
; A“Z -(:..".C;u.&g]:hh__‘ = X = —]
A#, by [ e | s B sond
! x= 22.4(50)-0.85) 8251 )(3) !r %
., ! 2(50)(2.14)
= X: uo.x/%a9 i
& i A .
- Xz 0.123 I
/ '
{ t Y- X —Jl:::x
i X — by ——x
Moo= 12077 + 204, % (76 /1060) Tie® (0.17- 0.123) (4220-Y580)
M, = 1233, 2 kipefr 2.7
+ 4580

Tig= UH632.5 it

PM,= (0.17-0.03) «(1320-1267) +1260 ,iaterpoiarion of Table 3-14
0.7
OMu= 2700 kepeft 212330 kipafr V) Good

A & 2360 , Sinal Live Lonel B, . L/360
A = S(P /33)(33%)(128). A ot 332) /360
, 384 (29000)(45832.5) Aot t”
Ay = 01237 <10/ 6ood

P;»_go, = [‘7: 150 (.q/“\) 40,005
F152108,25) (33 +28*4)/12

? ,

; May use W24x75 w/ Shear S+uds +0.089 (33428%) /2
i (Coripa, it Peov.-.  48.342.7= S1.0 Kip
i Aca y ;'",,.o,,‘[) WG‘”’:' = 2,076 K.‘p /‘f

Ay 500.076)(33%) (1ms) .

, 1£4(29000) (2100 )
! +5(51/33)(33%)01g)
f 38Y4(29000)(2190)

D oz 0.033+ 0,677

~—

; ALLD = 049":1/JMI.:'y Conltroc o
t 007'"< l‘l J/ no .5‘!0"1.'9

; V?q.
|
|
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| Gravity Spot Cheek

5/;

L) Column

Location® B-4

) - L
AAssame  pint e pgaie K= | iL
P .=ore0(a,, IS plome ) :(3).15e33) ! i
P.: p.0f0(aa~2)3) - B +
P2 361 Kp , live load wib reduction, a(35025%) | w
y P
Pa s 2.017¢ 2.5 ) Ay = 1905 p'/ 1 Az
] L lo i
¢ o ; ¥a Dag - o
% | ¥l - | I - = [T
& 1 !Kﬂd Logd Lo sl e | lﬁf&?ﬂ" T Note s J g—
_ by lw conc. o W3 e L Arch Gesphics Standacd ILE, !,
'ﬁ\ [ Root Deck CoLAs ibAdr | Vulers £+ 2008 Peck Manaal, 1.6B2Y4 *
| Joust 121U Valerds 2007 Jouy Mova 12x6 A ¥
1 3PLy -Rost 9 ! |-n,;.'?r é,q;[m M Ed Table 17-13 I+
NW Canc 150 10 043 ATSC 14 Ed Table 19-12
Flage Do |62 1, Yordere £+ 1008 Deck Mavual, Livir 1
Bea i T4 e L7 A0 M ES | Wi vy
frirde To bl | ATic Wz 1V aNxTS
L oMEp R Y R

i i 2

L2} 8 it " Loy flear level , dead Isad collateval to be (wefuded

P, = 13 M2)(290.5) ¢ 196(aq0.2) + 420334 29%0 005 Vsl e ((499.7)
+ [so( ¥ (990.5) +1.52(220.5) 2 2q(33 + 195 )0.5)(3.5) + 2434 31.22)0.5) ] &
+15(990.5)(6) + 5(a90.5)i¢)

Po = 64.3+ £L4A(C} =M als) « 5.0(8)

Py = ¥96.7 k.p ,dcud 1.4

Pz l2P 16 P+ .52
Pp :11493.7 k.p

kﬂ;: :':l'.'?:]-' ')‘

Kf* TR T  Wehk ax s gmdl:n? centiols .
~Check WHxIL0 using Takle 4=l ia ALIC 464
PP,z 1310 iy > RM38 rip ¥V, Good

May wse WiM=20 [+ sl 502

.
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Thaison Mauycn

wind Laads i
/‘-l'.
Importonce Coteqory 1 IIL , AscET-05 Table |-
Iimper tacid Fac+or (1) 118, ASCE 7-05 Table b=-1
Expeiure Category B, AsET-05 Section 6.5.6.3
Mean Heqht a5.57
Buileng Faze | Nor+i r;anh East Wet | Rood |
Ao Lpe') Jt4na 2149 | 10asn.a |ioasy.q | 26440 |
* Flea ble bu, 1y ng
V2130 mifhe  ,ASCET-05 Figure 6-1
[ Fcon-pmm-"r MWERS [y Notes e
g ! ke 0.85 9.3:__[ ASCET7-05 Table 6-4
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