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EXECUTIVE SUMMARY

Ryan T. Blatz | Structural

When we peel away the brick facade, the artwork, the landscaping of this six story building, what are we
left with? We're left with the intricate structural system of Orange Regional Medical Center, a 600,000
SF hospital in Middletown, NY. This report explores that structural system to determine how the many
systems work in unison to defy gravity and lateral forces.

The latest codes were applied to analyze this steel frame, including ASCE7-10 and AISC 14™ Edition. An
analysis of the lateral forces from seismic and wind revealed that seismic controls in both shear and
overturning moment. A seismic 2803.6 kip base shear proves greater than wind’s 899.6 kips in the
North/South and its 1008.7 kips in the East/West. Wind creates a moment of 44226.8 ft-kips East and
West and 48938.6 ft-kips North and South. However, 176281.7 ft-kip tells us that seismic will be the
condition to check when analyzing the eccentrically braced frame and concrete shear walls of this
hospital. The geometry of this building has created different results than expected. The change in square
footage at the third floor increases the gust factor while dropping seismic story shears.

Our spot checks of the composite deck with light weight concrete, beams, girders, and columns all
checked out. In quite a few cases, however, the existing systems were over-designed in relation to the
analysis methods from this report. We can only make educated guesses to explain these differences
now, but these will become areas of interest in the future.

Orange Regional Medical Cenfer
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INTROBDUCTION

Ryan T. Blatz | Structural

This report explores the structural make-up of Orange Regional Medical Center. Through calculation and
research, we will develop a greater understanding of the skeleton of this building, including the framing
system, floor slab system, lateral resistance elements, and foundation. By carrying out an analysis of
these systems and comparing it to the design of the project engineers, areas of discrepancy will become
areas of interest, or perhaps a future thesis proposal. In order to understand these areas of discrepancy,
we must understand how the structural system works as a whole, but let us first start with a building
overview.

Building Introduction

The first hospital built in New York State in the last twenty-five years, Orange Regional Medical Center,
can be found right off of Interstate 17 in the town of Middletown. This giant is 600,000 square feet
spread over seven floors (six above grade and one below) and was
designed anticipating future additions. As we can see in Figure 1, this
structure follows a pod design, allowing for future additions to be
constructed in the voids on the fifth and sixth floor roofs. We find
this feature appearing in several areas throughout the building. For
example, this hospital features a removable, full glass facade in
multiple locations where future additions may be constructed. Later

in this report, we will also see how the structure has been sized to

Figure 1: Pod Construction

account for these future loads.

When it comes to the building site, the original design had to be rotated 90 degrees to best fit the site.
Although the design works better with the site grading, this change also moved the Emergency Room
entrance to the back corner, on the opposite side from the street entrance (See Figure 2). This may be
taken as an architectural drawback, but this can only be paired with a number of architectural

Main
<. Hospital
Entrance

gl
Ed
g
(2|
5 |
2
Ei
g

S RecionAt

MEDICAL CENTER
WWW.orme.org

~ MidwayParkDrive

Figure 2: Hospital Site and Rotated Plan
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innovations in the healthcare field. Since the hospital’s opening in August, patients have enjoyed rooms
that rival that of hotels (See Figure 3). Carpeted hallways are also among some architectural features

Ryan T. Blatz | Structural

aimed at creating a quick recovery by creating comfortable, quiet spaces. Staying on the topic of
architecture, this building has essentially been divided into two buildings: a healthcare building and a
business administration building, each following a separate set of codes, as we will see later in this
report. This separation is not so apparent in the facade, however. Tan brick with red soldier brick
accents wrap completely around the building, leaving the EIFS facade of the lobby to stand apart as
shown in Figure 4. The floor plan is also rather consistent from the second floor up. Each floor is in the
shape of a Greek cross with the individual healthcare units branching off of the central elevator core, as
seen in Figure 5. This not only allows for a uniform structural system, but it also allows first time visitors
to be able to navigate the building with ease.

JEAST 3 EAST
3301-3310 3311-3321
(#) - 0
n  Intensive Care
. 'ﬂ‘,’f 8 " @
i ) 3
&, | Third Floor Setties
ra 3 NORTH ) 3 S0UTH
3212-3297 Patient/Staft/Service Flavators “031_341 6
-
Progressive Care Unit (PCU) Progressive Care Unit (PCU)
Maternity Suite 55 prm—_ = |
== lic Elova
3 NORTH o m 3 SO0UTH
3201-3211 3417-3427
Intensive Care
@ Unit (ICU)
st B @ B ® W e
3111-3121 3101-3110

Figure 5: Typical Floor plan

Top - Figure 3: Patient Rooms

Bottom - Figure 4: Building Fagade

Framing System

The steel frame of this structure comes in a ggé;;:m:c’éo O COTURE COLN
variety of sizes. On the first floor alone, there are i TI—“/—IT o6 8 P

a total of twelve different wide flange beams s/10 T Ui I ! |

used, but in general, W16x26's and W16x31’s e L

serve as the primary joists throughout the |- i /,,_‘1‘,&(.\«" B ;__‘5‘,/_&_:
building with an average spacing of about 7 feet \/

and an average span of about 26 feet. W18x35's _

and W21x44’s are the most common choice for ' |

girders with spans ranging between 14’ 8” and 27’ _V_\SE COLUMN SCHED,

FOR SIZE

1”. Following the load path to the columns, we

find just as much size dispersion. A majority of s{@‘ I;':(!EQLIE FUTURE COLUMN DETAIL

the columns are W12’s with a small grouping of - —
Figure 6: Future column specified on column schedule
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W10’s and W8'’s. As mentioned earlier, structural columns for the future additions are also shown on the
column schedule (Detail shown in Figure 6). Traveling up the building, the columns continue to carry less
of the building load and therefore, reduce in size. Typically, each column has two splices occurring just
above the second and fourth floors. However, there are special cases where splices occur on the third
and fifth floors instead. The structural notes specify that all splice connections must be slip critical
connections. Looking further into the frame connections, the structural notes also tell us to “detail steel
beam connections as simple span beams, unless noted otherwise.” There are only a handful of moment
frames specified throughout the building which must be considered as continuous beams.

Ryan T. Blatz | Structural

Lateral Load Resisting Elements

In order to resist the lateral forces from wind and seismic activity, the structure utilizes concrete shear
walls on the ground level. From the first floor and above, the lateral forces are then resisted by
eccentrically braced steel frame as shown in Figure 7.

Figure 7: Braced Frames Location

Floor System

Out of the Vulcraft catalog, the floor system of ORMC consists primarily of 2VLI20 composite deck with
3%” of light weight concrete, making for a total floor thickness of 5%”. The decking runs three spans,
perpendicular to the joists, where typical spans are in the range of 7°4”. However, as mentioned earlier,
the decking may see longer spans due to the lack of bay size uniformity.

Orange Regional Medical Center
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Foundations
The foundations are determined by the recommendations of the geotechnical report by Melick-Tully
and Associates. Square, concrete spread footings are set on with virgin soil or engineered, compacted

Ryan T. Blafz | Structural

soil with a bearing stress of 4000 psi.
General Structural Information

Throughout this report, the primary codes considered through the calculations were ASCE7-10 and AISC-
14" Edition. ASCE was used for determining Live Loads and Lateral Loadings, where the Main Wind
Force Resisting System (MWFRS) and Equivalent Lateral Force Method (ELF) were used for Wind and
Earthquake analysis, respectively. It is important to note that the design team on this project had to
follow the codes of New York State. This may contribute to discrepancy in values calculated for this
report.

To better acquaint ourselves with the structural steel used throughout this report, refer to Figure 8 for
grades of steel used for the particular structural elements.

2. Moterials shall conform to the following, unless noted otherwise.

a. Ws and WI's ASTM A992

b. Plates & other shapes ASTM A38

¢. HSS: ) ASTM AS00, Grade B

d. Pipe ASTM A33, Grade B )

e. Bolts ASTM A325, or F1852 where indicated,
3/4”7 diameter (min.), hex head in
standard hole U.N.O.

f. Anchor Rods - ASTM F1554, Grode 36 with washers

. and heavy hex nuts U.N.O.

g. Threaded Rod ASTM A36

h. Headed Studs AWS D1.1, Type B

i. Electrodes Matching strength, 70 ksi min.

Figure 8: Structural Materials

Load Determination

Gravity Loads

Most loadings used in this report come directly from the codes, such as the live loads. For the purpose
of this report, only three lives loads were used, all of which falling under the hospital category. The
values shown in Table 2 are not quite as accurate as the live loads, but by making realistic assumptions
for the dead load elements, we are able to design within a reasonable percent error to the actual values.
To estimate the dead load contributed by beam self-weight, a random sample, found in Appendix C, was
taken to determine the typical size beam in a very diverse structure. Through these efforts, a total
building weight was able to be calculated, as shown in Table 2, and applied in the seismic and wind

analysis to come later.

Orange Regional Medical Center
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Ryan T. Blafz | Structural

Typical Floor Loading

Floor Loading

Weight SF Loading (psf)  Floor Weight (k)
~_ Component  (psf) Ground | 95676.14 60.42 5780.43
Framing 6.00 1 172143.54 88.83 15291.51
Concrete & Decking 62.83 2 100166.97 88.83 8897.83
MEP & Misc. 20.00 3 68865.15 88.83 6117.29
4 68865.15 88.83 6117.29
Roof Loading \ 5 49774.58 88.83 4421.48
Weight 6 48782.31 88.83 4333.33
Component (psf) Roof | 95676.14 32.40 3099.91
Metal Roof Deck 2.00 604273.84 54059.07
Rigid Insulation 2.00 Facade Loading
MEP & Misc. 20 Floor Perimeter Height Weight on Floor
Snow 8.4 Ground | 1307.90 8.00 397.60
al 1 1681.46 14.50 926.48
Table 1: Floor and Roof Gravity Loads ) 1276.00 13.00 630.34
3 1101.57 13.00 544.18
4 1101.57 13.00 544.18
5 1044.21 13.00 515.84
6 1039.21 13.25 523.24
Roof | 1039.21 6.75 266.56
4348.42
Table 2: TotaI.BuiIding Floor Load 54059.07
Weight :
Total Weight 58407.49

Gravity played an interesting role in the analysis of the building’s snow load. Although we arrived at a
reasonable flat load value of 42 psf, the drift value seems a little high. Our issue stems from the large
roof drop from the sixth floor roof to the second floor roof where there is also a large |, factor. Following
the code, we arrive at 149.45 psf, but thinking about it realistically; any snow falling 52 ft will more than
likely get blown about before it hits the lower roof. Therefore, to say that all snow will accumulate at the
lower level seems unrealistic. Either way, drift loads should be accounted for in any snow load
calculations, such as beam checks, since this increased loading will create a load imbalance, putting
more stress on our structural system. For full snow load calculations, refer to Appendix A.

Wind Loads

Although wind applies a pressure to the building facade, the actual force is resisted internally once the
force makes its way through the floor diaphragm and into the lateral elements. Therefore, since we will
soon look to investigate lateral design further, it is important that we analyze wind’s effects in this
report. To do this, the shape of Orange Regional Medical Center first had to be simplified. Figure 9
shows the simplified shape broken into and upper and lower section to better fit the building

Orange Regional Medical Center

Page| 1



Technical Assignmenft |

dimensions. This separation creates four different gust factors which all have a different effect on the

Ryan T. Blatz | Structural

building as we will see in the pressure diagram.

Figure 9: Simplified Shape for Wind
Analysis

There was one discrepancy that emerged at the start of the wind analysis. The basic wind speed from
ASCE7-10 for our design delivers a value of 120 mph, where the original drawings call for 90 mph. Since
this is not calculation based, we can only assume that this difference comes from the difference in
codes. New York State codes may allow a lower value for Middletown, NY. Despite this, the analysis still
provided reasonable values as we can see in Tables 3 and 4 for the East/West and North/South
directions. We arrived at the base shears and overturning moments shown in Table 5. The following
figures (Figures 9 and 10) display how the pressures are distributed along the face of the building, and
we can see how the change in the shape and gust factor creates different pressures along that face. For
further wind calculations, see Appendix B.

Wind Pressures - North/South

g Pwindward (pSf) Ww (plf) WW (k) Gh ‘ Preeward (pSf) LW (plf)

Ground 0 0.85 | 26.63 18.1 145.1 70.8 39.32 -15.7 -125.8 -61.4
1 16 | 0.86 | 26.95 18.3 293.5 143.2 39.32 -15.7 -251.7 -122.8

2 32 | 0.99 | 31.08 21.2 306.8 149.7 39.32 -15.7 -228.1 -111.3

3 45 1.07 | 33.37 23.3 302.3 108.5 39.32 -16.4 -213.7 -76.7

4 58 1.12 | 35.16 24.5 318.5 114.3 39.32 -16.4 -213.7 -76.7

5 71 1.17 | 36.79 25.6 333.2 119.6 39.32 -16.4 -213.7 -76.7

6 84 1.22 | 38.29 26.7 353.5 126.9 39.32 -16.4 -217.8 -78.2
Roof 97.5 | 1.26 | 39.32 27.4 185.0 66.4 39.32 -16.4 -111.0 -39.8

Table 3: North/South Wind Pressures

Orange Regional Medical Center
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Ryan T. Blatz | Structural

Wind Pressures - East/West

Pwindward (PSf) VVVV(D”)‘ WW (k) dh  Preewara (05f) LW (plf) LW (k)

Ground 0 0.85 | 26.63 17.9 143.4 81.9 39.32 -15.5 -124.4 -71.1
1 16 | 0.86 | 26.95 18.1 290.1 165.8 39.32 -15.5 -248.7 -142.1

2 32 | 099 | 31.08 20.9 303.2 173.3 39.32 -15.5 -225.4 -128.8

3 45 1.07 | 33.37 23.1 300.2 119.0 39.32 -16.3 -212.3 -84.2

4 58 1.12 | 35.16 24.3 316.3 125.4 39.32 -16.3 -212.3 -84.2

5 71 1.17 | 36.79 25.5 330.9 131.2 39.32 -16.3 -212.3 -84.2

6 84 | 1.22 | 38.29 26.5 351.1 139.2 39.32 -16.3 -216.3 -85.8
Roof 97.5| 1.26 | 39.32 27.2 183.7 72.8 39.32 -16.3 -110.2 -43.7

Table 4: East/West Wind Pressure

Shear
Moment

North/South
70.8 0
143.2 2291.918

149.7 | 4791.709
108.5 4883.48 E

114.3 6631.14
119.6 | 8493.638
126.9 | 10660.81

66.4 6474.051 Figure 9: North/ South Wind Pressure
899.6 | 44226.75

East/West
81.9 0

165.8 2652.54
173.3 5545.66
119.0 | 5356.439
125.4 | 7273.356
131.2 | 9316.236
139.2 11693.3
72.8 7101.053
1008.7 | 48938.58

Fi 10: East/West Wind P
Table 5: Wind Base Shear/ tgure ast/West Wind Pressure

Overturning Moment

Orange Regional Medical Center
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Seismic Loads

Ryan T. Blafz | Structural

Equivalent Lateral Force Method was used to determine the seismic forces, from the individual story
forces, to the base shear, to the overturning moment. The analysis in this report follows right along with
the results from the structural drawings. The only discrepancy was arriving at category A for the seismic
design category. However, this was paired with class C derived from table 11.6-2, so we chose the higher
category, C, to be more conservative. So much of the seismic forces are dependent on building weight,
so as we mentioned earlier, these values were determined using actual values and educated
approximations. In fact, floor weights may be the answer to the discrepancies in Figure 11, which shows
the seismic story forces. In most cases, we expect to see a nice curving story force as we climb the
building, but from the analysis in this report, we find jumps between stories. Since story forces are
proportional to story height and weight, these jumps must be credited to the fact that changes in floor
geometry create floors of varying weights. In the end, we determined that ORMC has a base shear of
2,803.6 kips and an overturning moment of 176,281.7 ft-kips, which seems reasonable. Table 6 shows
how we arrived at these values, but for further calculations, check Appendix C.

Seismic Loads

Floor Weight (k)  Height (ft) w,h,* M (ft-k)
Roof 3099.9 97.5 827816.9 0.2 | 450.0 450.0 43870.1
6 4333.3 84.0 964812.1 0.2 | 5244 974.4 44050.4

5 44215 71.0 801867.2 0.2 | 435.8 | 1410.2 30945.4

4 6117.3 58.0 866844.7 0.2 | 471.2 | 18814 27327.3

3 6117.3 45.0 636031.2 0.1 | 345.7 | 2227.1 15557.0

2 8897.8 32.0 6103334 0.1 | 331.7 | 2558.8 10615.7

1 15291.5 16.0 450273.9 0.1 | 244.7 | 2803.6 3915.8
Ground 5157979.5 2803.6 176281.7

Table 6: Seismic Calculations

450.0 k

524.4 k
4358k
471.2k

457k ——m=
331.7k

2447k ——

2803.6 k

Figure 11: Seismic Story Forces

Orange Regional Medical Center
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Ryan T. Blatz | Structural

System Evaluation

Typical Floor System

All checks in this report worked for the floor system. However, the floor deck is significantly over
designed. This could be due to one of three things: this deck was chosen to achieve the 2 hour fire
rating, regardless of loading, for constructability purposes where there may be longer spans, or this deck
was chosen for serviceability reasons. At a hospital where patients are being rolled back and forth in
stretchers all day, it probably is a good idea to design for vibration. Therefore, the deck may be
oversized to account for vibrational dampening. To view the check calculations, refer to Appendix D.

Typical Beam and Girder

Values for the check came relatively close to actual values. The beam checks out okay and is reasonably
close, where the girder also checks out but is a little over-designed. Again, | am claiming this is for
serviceability reasons in an attempt to dampen vibrations.

Typical Columns

Both columns pass the spot check, with the interior column coming pretty close to the actual value.
However, as with the other structural members, one is always a little over-designed. The exterior
column may be accounting for the future additions, but | am unsure why we would see a greater
difference in the exterior than the interior.

Conclusions

From the calculations performed in this report, we have achieved a greater understanding of Orange
Regional Medical Center and its structural components. Although the actual building was designed to a
different set of codes, by using ASCE7-10 and AISC we were able to find areas of discrepancy and
determine if these differences were substantial or not.

We saw a difference in numbers for the composite floor deck, the girder, and exterior column. At this
point, we can assume this is either for serviceability or this is compensating for future loads. As we
continue our work with these buildings, we will begin to understand the true differences and perhaps
explore them as a thesis proposal. At this point, vibrations may be one of those areas.

Orange Regional Medical Center
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Appendix A: Snow Calculaftions

APPENDIX A

SNOW CALCULA

Ryan T. Blatz | Structural

i RYAN BLATZ

DESIGN CRITERIA - ASCET-/0

Ces Lo (7nBLE 7-2)
Ce=: [0 (TABLE 7-3) UPPER
C¢: 1.0 (TABLE 7-3)
Ts° .20 (TABLE 1.5-2)
> F3
S = 0.7 (L.o)(l.o)(1.20)(80) = YA psf
g -2 0 1 LS KX R03LER) Pt
«
<
N W _DBRIFTS

7= 0.13(50)+H =

20
- 00,5 pcF = 30 v

* DAIFT ONTO FIFTH FLDOOR ROOF
lo= 1’
- (‘
hes 13.5

Pac (1.35)(20.5)* 87.18 pst

SDRIET RooF —

ONTO SECOND FLOOK

Paz(n.27)(20-5) = 149.45 psf

Medical Center

LOoWER SECTION

eSS inairEe L) = 2% 50 psf (FrRoM pRAWINGS)

NoRTH /50uTH

* DRIFT ONTO SECOND FLooR RooF ~— EAST /WEST
fu= 23"y’ hi<Qu3¥Ya3.3 Vsorio -1.5= 5,45
W= dESEs) T a2’
Pz (5.65)(20.5) = /I5.84 psf

=~ PARTIALLY EXPOSED

110N = PARTIALLY EXPOSED

e

P T = >
hi<o43 ¥ 111 Joorio~ 16 7 Y4.35
W= 4hy = 4(4.35): [7.4°

hy® 043 % 356.6 Vsorio -1.5 = 1,29

w* 4(n29): 39.2°
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Ryan T. Blatz | Structural

Appendix B: Wind Calculaftions

APPENDIX B WIND CALCULATIONS 1] AYAN DBLATZ

DESIGN CRITERIA -

ASCET-1p

BASIc WIND SPEED (FIGURE 26.5-1B): V= (20 mph
RI5k FACTOR (TABLE 15.1):

s ESSENTIAL FACILITY

WIND DIRECTIONALITY FACTOR ( TABLE 26.6-1): K, 0.85

EXPOSURE CATEGORY (SectioN 26.7.3): [ExPesure C

TOPOGRAPHIC FnacToR ( SECTION 3¢.8) ¢ DOES NoT APPLY , Kgze= 1.0

GUST FACTOR °

HAmpaD"

SEE ATTPACHED CALCULATIONS

* RiGIDITY CALCULATION

Lo - 16(4s8’) + 32(357)+ 45(357)+ 58(357) + "1 (247) + 84(148") + 91.5(145")
G t 32 +t 45 +58 + 7| +84+ 972.5
Lege © 3“8.5’(‘1) 999’ >%99,6" —= CALCUATE h usiNg SECTION 36.7.3
Mo 75/h 2 ’75/?’7-5' :0.7169 Hz < 1.0 Hz '+ STRUCTURE Nor CONSIDERED RIGID
9a* 3.4 g2 3.4 3,5.—«/‘;\;,,(3:,00(.%9)) + 0.577
N2 In (3600(.769))
3,:,’ .13
1) GuST CALCULATION = EAST/WEST BOTTOM SECTION

b = 0.65 ac

= le.s

a = Vo5 ousy Vs 0,65(_5_8;5_Y (8_5)({20) < 124.73
Z* 0.6h* 0.6(3725)° 58.5>I5 / 55/ "6
1= 500 £t €= lso

- i/s

L.z’5oo(_§£._§> = 560. 66
33

R, __747(3.45) = o.06H

(1+10.3(3.45))* N, = 0.7¢9(5e0.66) * 3.45

1a4.9%
Bheo (e ) o0y 7, He(m)(525) = ane
276 a2y 124.73
-20c.18
Pot b o (1= ) 0060 7 c 4Ll 5M5) = 618
.18 a0e.18)? 124, 9%
Piiabi  abbat (16" ") :q0d;

N 1B4(.769)(488) = 46.26

Y6.26  a(qeae)’ 124,13
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Appendix B: Wind Calculaftions

Ryan T. Blatz | Structural

APPENDIX B WIND CALCULATIONS 2 [AYAN BLATZ

P 1.0 7o As RECOMMENpED IN ASCET-10, pa. 521
'd

= J /.01 Y- 06t)(-290)(-06)( .53 + 47{.021)) = ©.248

/ 1
Q: / / '7(5+975Y" 2 0.766
/\/ 560.66 /
Ts® 0a[ 33 vei giisn c:0,20 TABLE 26.9-1
58.5
a Cr,® o.vzs( [+ l.7(./sz)~ks,to’(.m)’+(u./s)’(.:wz)’) : {o. 34/ ’
g \ |+ 1.7 (5.4)(.182)
S
N 2) GUST CALCOLATION - EAST/WEST Tof SECTIoN
® ALL CALCULATIONS NOT sHownN ARE THE SAME AS PREV/oUS SECT/ON
~a(i.a%v)y .
Pl it I (i-e v ))‘ 0.088 ¥y 46(.767)(37%6.5) = 11.23
a2z alna»* 124.93
* 4.0 o
BL: iR e ¢ s 3))‘ 0,029 7.° I5.4(.762)(35%) = 34.03
34,03 2(34.03)% 124,93

B = J(V o) ouif.2m)(085)(. 53 47(-0a)) = ©.276

L
Q‘] 39%.5+97.5\0.¢3 = 0.775
’*"3( 50.06 >

Cff*07:5(1+l'7(/s.7)«/"1)('175) *(‘Hz)(zu)‘ o. 3csi

I+ 1.7 (3.4)(.182) /
3) GUST CALCULATION ~ NORTH/SOUTH BOTToM SECTION
- . 8.
Re st bk i P (=¢ i ”}’ 0.070 e? 4,6(.3)(4e8) = 13.82
15,82  a(13.82)? 124.93%
=2(54.7
e (o I (- i ))‘0.018 Ny= 15.4(.%9)(57.5) = 54.11
su,n  a(s4.7)* 124,13

(Vor).octX.am).onX:53+.47(.018)) = 0,268

1
Q: '1354-7'7,5)-.&5 =ig. 197
I +.¢5( "5c0.06

Cry 2 0.7.25( I+ :.'7(-:sa)JEq):Qm)’»(q.us)‘(.zcg)i) = ]0.851 {

| + L (34)(.182)

Orange Regional Medical Cenfer
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Technical Assignment |

Appendix B: Wind Calculaftions

Ryan T. Blatz | Structural

APPENDIX B WIND CALCULATIONS 3 RYAN BLATZ
Y4) GUST CALCULATION - NORTH/SOUTH ToP SECTION
=a(i0.7)y 5
Pra® it il (1-e )= 0.093 Ny? 4G(76IX357) = 10.17
10,1 a(ie.n) (24,93
Biel 4.3 L gl (e O Hg. o8 N, : 5.4(396.5)(3) * 31.59
.59  a(37.57)° 124.9%

A J(’70,)(.o(,ll)(.27’7)(.o?b)(.534.’47(-024)) = 0,310

1

Q- [259% g5\ 9:¢3 = 0,802
“'63( 5C0.4(

AmpaD"

Cry® o.ms{ 7 1.7 L.,u)\/(s.‘r)’(.soz)‘r(lmz)’(.st)i) =[o.87/f

|+ 1.7(34)(.182)

MAIN WIND FoRCE RESISTI YSTEM (MWFERS) = DIRECTIONAL PRoCEDURE.

ENCLOSURE CLASSIFICAT/ON' ENCLOSED , GrCp = * 0.18  *Dp NOT NEED

NORTH / S0UTH
WINDWARD WALL! Cp= 0.8 i o
LEEWARD WALL' ep® 05 EAST /wEST C,, = -0.47 BorTOn Cp* -0.48 Top
SIDE WALL: Cp*-0.17

® THE MEMAINDER IS CALCULATED USING AN EXCEL SPREADSHEET : SEE ATTACHED

Orange Regional Medical Cenfer
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Ryan T. Blatz | Structural

Appendix C: Seismic Calculations
APPENDIX C SEISMIc CALCULAT/ONS 1 RYAN BLATZ
@ DESIGN CRITERIA — ASCET-10
SITE CLASS* € (FRom GEDTECHNICAL REPORT)
PISK CATEGORY (TABLE 1.5.1): I¥ ESSENTIAL FACILITY
IMPORTANCE FAcToR (TABLE [.5-2)° T,: .50
S.: 0,20 (Fiaure 22-1) S,: 0.06 (FlavrE 22-2)
" Faeiiid (7ABLE 11.4-1) F,= 1.7 (TAsLE JI.4-2)
[}
8
S Sns® (1.2)(0:20)* 0.24 Sni = (1.7)(0.06) = 0.102
X
A g - ALaid b\ ¥ c = ) sy o 2
Sps © /35945 = /5 (0.24)* 0.1 Spy= Y3501 >/ (0.102) = 0.068
SEISNIC PESIGN CATEGORY ¢ A (TABLE I.G-1) USE HIGHER CATEGORY
C (T1ABLE H.é-a) CLAss C
AESPONSE MODIFICATION CQEFFICIENT (1ABLE 12.2-1) ¢ 3=5
®* STEEL ANR CONCRETE CONPOSITE ORDINARY SHEAR WALLS
EQUIVALENT LATERAL FOoRCE METHoD (ELF)
x 0.75 _ 3
B LA b= (0.03)( 7’7.5) . 0.731s C,= 0.03 (TABLE 12.3-2)
= 0.75 (TABLE 12.8-2)
Cs= Lol = 0.048
(5/1.5)
VECsW = (0.048)(58407.49) * 2803.56 Kips
FytCiaV k= .22 (secrion 12.8.3)
= CoMpUTED (N TABLE
Cvz: Wz ;‘z
Ziw;“.;”
B e

Orange Regional Medical Center
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Ryan T. Blatz

Appendix C: Seismic Calculations

Beam Sample - From 16,267.2 SF Sample Area
Unit

Beam Type Weight # of linear feet Weight (kips) # of Beams

W12x19
W14x22
W14x30
W16x26
W16x31
W16x36
W18x35
W21x44
W21x50
W24x55
W24x62
W24x76

BEAM WEIGHT CONTRIBUTION:

19
22
30
26
31
36
35
44
50
55
62
76

plf

plf
plf

plf

plf
plf
plf
plf

42.2
16
42.2
1413.8
683.9
52.8
293.5
54.4
31
154.1
28

150.5

SUM: |
98,145.9 lbs / 16,267.2 SF = 6.0 psf

0.8018
0.352
1.266

36.7588
21.2009
1.9008
10.2725
2.3936
1.55

8.4755
1.736

11.438

98.1459

Orange Regional Medical Center

Structural
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Ryan T. Blatz | Structural
Appendix D: Spot Check - Decking
APPENDIX P SPoT CHECK - PECKING | RYAN BLATZ
7 NOTE: THERE ARE NOT MANY BAYS WITH THE SAME DIMENSIONS AND SPACING BuTt
THESE 5SPoT CHECK CALCULATIONS USE THE MOST TYPICAL BAY.
= SER
) a6 -0 )
FLOOR ( - FLOOR CONSTRUCTIoN | 1
4 *I Wiex26 (20) e I @
* 2" composiTe DECK (20 GacE) ‘ IS -
* 34" LWT, 300D psi CONCRETE } & wicxze (8) = |
. » = 0 : 0 v
® i e s 97 ha S5 72 B :
'gf g Wit *36 (18) :é“‘ 3
TYPleAL FLooR LOADING '1/ S
!L T £ Wiex 26 “P\‘ I B &
& ® LL= 80 psf (coRRIDOR ApovE 1% Floo) oo
S * DL*® 30 psf (MEP AND Misc.) :
' Ioo P )
FROM VULCRAFT CATALoG FoR 2VL|Ro
UNSHORED CLEAR SPAN (3span) = 10°-0" > 7-4%" ok /
ok v

SUPERIMPOSED LL AT 76" CLEAR 5PaN = 263psf > 100 f,sf'

Orange Regional Medical Center
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Technical Assignment |

Appendix D: Spot Check - Beams

APPENDIX D

SPoT CHECk - BEAMS 1 l AYAN BLATZ

Ryan T. Blatz | Structural

COMPOSITE BEAM WIex3G(i8) : Fy-sokst

TYPICAL BEAM LOADING

“LL* 80 st‘ (coRRIDOR, ABOVE 1% FrooRr)
*DL* 20 psf (MEP AND Misc.)

50.7 psf (ComrosiTE DFCK W/ Lw CONCRETE)
* SELF w7+ a6 ,:IF

% w?* l,2[(20r50.7)(7.5£)f9&] - /.a[(So)(rz.M)] =
S
g ,U‘I.bkﬂ'

S AHREEE

Vo © (Le)(26) = 20.8 Kips
My (16)(26) = 135.2 Fe-kips
8

CHECK COMPOSITE ACTIoN.

err [
Min

9C
0.85(2)(C.5(12))

b QL/‘I = 6.5"‘_CON7Rm,5

136

a: r 0,48 £ |, 0 *— conNTROLS

Vi st SIOo 1/3 T 1.5

BHa® 42,5 Ft-kips > 135.2 Fé-kips ok Zad
CHEck _DEFLECTION.
a,° swl’ o 4

334 EL 360

Sa.59)(26)"(18) _ (a¢)(12)
38y (29000 )(545) 360

ok/

0.384 < 0.8617

Orange Regional Medical Center

CHECKED AGAINST AJSC S$TEEL MANULAL - /4* EpiTion

® GENERAL NOTES FRoM PRAWING CALL FoR
PIN CoONNECTIONS

A=%68in" , Tx* 50l in’

% > S, v . ?
7 e 7 156

1.6 KIf

(TABLE 3-2)
BVn = 06 kips > 20.8 Kips ok 7

(TABLE 3-17)
i@, 6.0 @ PNA-T

(7ABLE 2-21)
Qn = 76.0 =558~ ¢
{55 &

For HALF LENGTH

/
12 STobps MIN, < /8 STUDS ok v

Tig® 545 in" (TABLE 3-20)

w,* 80(1.3)* 0.59 kIf

jooe

Page | 19
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Ryan T. Blatz | Structural

Appendix D: Spot Check - Beams

APPENDIX D | SPoT” CHECKk - BEAMS 2 RYAN BLATZ

FIND Tagy FOR WET CONCRETE PEFLECTION

A : @)y 1.3 s w= (50.7(7.36) +26) = 0.40 kIF
240 jo0O
L3z 5k = (5)(0.4)(ac)(1n28)
284 E Trge 384 (21000) T g
P /
Toe s 107000 = Sotin’ ok v

Orange Regional Medical Center
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Technical Assignmenft |
Ryan T. Blatz | Structural

Appendix D: Spot Check - Girder

APPENDIX D SPOT CHECK - &GIRDER AYAN BLATZ

== CHECKED AGAINST AlSc STEEL MANUAL -~ 4% EpiTipn
COMPOSITE GIRDER W[8x35 (a4)° Fgfs(: ks ) A=T10i3 in" 5 Tp * Sl0n"

TYPicAL GIRDER LOADING

* P= 20.8 kips (FRoM Jois575) Vy: 30.8 * 0.0'43(22,()/2 * 23 kips
e W= 12(35) 7 0.0u2 kIf (SELF VEWGHKT)
loco Mo® .'10-8('7'3‘1)4, “’,__.”J(ﬂ'l)z * 185.7 ft-kips
&
- 20.8% 20.8%
a CHECK CONPISITE AcTIoN 0.042 KIF
8
% b+ 21/4 z 5,55 <— conrroLs RN L |
‘ﬁ\ mNl 26 > e
/ - T N TELEE T e
2Q,* 1235 (TABLE 3-17)  PNA=T i B e Ly
oz 129 2 0.76 < |,.0 = coNnTROLS Va“© 5.95-" 72 = 4.15
(0.85)(3)(5.53(12y)
BHn® 0.5 ft-k > 155.7 Ft-k ok GVoz 1575 > 2135 o S
CHECK PDEFLECTION PL * (Bo)(7.3¢)(2¢, (7.3¢)(2c) = 1,65 i
2 (1000)
A Sl FYE 4 L 4
3HEL  UBEI 3¢0 I,p° 872in

O t+ 7.45(22.1)%(28) . 22.1(12)
48 (29000)(892) 3¢o

O SR =g ¥ in) - OK b

FIND Tgaeq FOR WET CONCRETE DEFLECTIoN

Ay t= b f2)is .15 p= (04)26) = lo.4

AHO

T,; 5(035)2.0)"(1m8) , (o.4)(221) (1728
384 (29000)(1.1) 48 (27000)(1.1)

Tipa® J5058 0 S Bloin' lok 7

Q,= 129% = 1.5 8 ForR HALF LeNaTH
12

16 sTups =< 24 stwps ok i

Orange Regional Medical Center
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Technical Assignmenft |

Appendix D: Spot Check - Column

Ryan T. Blatz | Structural

APPENDIX D SPOT CHECK - CoLUMN 1 | BYAN BLATZ

I
\
‘,

W
&

e | COoLUMN AR wija x87 ANALYZED AT CROUND FLOOR

| INTERIoR COLUMN

‘ L I T—+
| , | A, ® 582.4 f¢?
| S
| TR 2 & A;= 2229.8 £t? > Hoo £¢’ .° REPUCIBLE
| i As ! < o . A .8 ¢ S BLE
| > o j:
] i o A
| £ [' - e { DL = (53.33psf)(58-7-‘l)(6 Floors) +
SN L s (24 psF)(5824) = 324.4 kips
Fm | / 3 A, ® "‘g
g f ke o S L e S = (42p5F)(582.4) = 2U.5 kips
S | | | : * NO DRIFT ON UPPER ROOF
\ 1 d P S s e T L= (;oor;r)(sgg.tl) # (‘/‘/~7f51’){5$1‘4)(5)
‘ z2 89.0 /‘-'Iﬂs 3
L= 380|035 ¢ S X CORRIDOR THROUGH BAY oN
W EACH FLooR
L=44.86 > .4,
DL+ COL, wT # 324.H + 53(31.5)+ 58(3) = 328.6 kips
o~ leco (000

LoAD COMBINATIONS

L.4o = 1.4(328.0) = 459.2 kips
1,aD * I.LL + 058 ¢ /,2(325‘0) t l.(,(;s?) +05(245) 708.% kips < contRroLS

AT KL= 65t , PP, 7 865 kips > 708.3 ok /

)

Orange Regional Medical Center
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Appendix D: Spot Check -

APPENDIX D

SPOT CHECK - COLUMN 2 RYAN BLATZ

Ryan T. Blatz | Structural

COLUMN ZzH3: \Wi2x563

ANALYZED AT

HAmpaD"

DRICK FACADE: 33 fsf"

/

N 12667 ‘

L= Ho.br,f >04L, v

d

L= 40 (o.zsf 15 )
dnee.9

L= QL»,QIJST' >O:‘1La v

LoAD COMBINATIONS

Orange Regional Medical Cenfer

- 2% ™ 5% (% Floors ~ OPERATING RoONS

L=100 {g/25+ 3ulS
DL *+ coL, wr+ 208 T 40(37.5)+ 45(20)

DLt CoL. wT = 2i0.8 Kips
* 2= Floor = PATIENT ROOMS

L.4D = 1.4(210.8) * 395.1 kips
.aD* 6L+ 055 2@08)+ .6(59.5)+0.5(/5:3)= D5H,8 kips < conrroLs

AT KL=137t, FPy* 526 kips > 354.8 kips ok /

FIRST FLOoR
EXTERIOR COLUMN
Ag® (18.2+15)(10.5% 11.0) = 316.] ft

A;= (2m9)y3)+ 5 (12)(1.2) * ace.9 et
>4oo Fé?

oL= (88.83)(316.1)(5) + (a4)(3ic.1) t
(28)21.5)(73.5)= 208.0 kips

8= (4ay(3/c.1) ® I3.3 kips

LL® @e)(2iet)+ (Ho.3)(316.1)(4)
= 59,5 kips

loo@ looe
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