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Owner

Monongalia General
Hospital

1200 J.D. Anderson Dr.
Morgantown, WV 26505

Phone: 304-598-7690

Fax: 304-598-7693

Website:
http://www.monhealthsys.org/

Architect and Interiors

Freeman White, Inc.
8025 Arrowbridge Blvd.
Charlotte, NC 28273-5665

Phone: 704-523-2230

Fax: 704-523-2235

Website:
http://www.freemanwhite.com/

Civil Engineer

Alpha Associates, Inc.
209 Prairie Ave.
Morgantown, WV 26502

Phone: 304-296-8216
Fax: 304-296-8216
Website:
http://www.alphaaec.com/

Construction Manager

Turner Construction
Company

Two PNC Plaza, 620
Liberty Ave., 27th Floor
Pittsburgh, PA 15222-2719

Phone: 412-255-5400

Fax: 412-255-0249

Website:
http://www.turnerconstruction.
com/

Geotechnical and
Environmental Consultant

Potesta Engineers and
Environmental
Consultants

125 Lakeview Drive
Morgantown, WV 26508

Phone: 304-225-2245
Fax: 304-225-2246
Website:
http://www.potesta.com/

Mechanical, Electrical, and
Plumbing

Freeman White, Inc.
2300 Rexwoods Dr., Suite
300

Raleigh, NC 27607

Phone: 919-782-0699
Fax: 919-783-0139 Website:
http://www.freemanwhite.com/

Structural Engineer

Atlantic Engineering
Services

650 Smithfield St., Suite
1200

Pittsburgh, PA 15222

Phone: 412-338-9000
Fax: 412-338-0051
Website:
http://www.aespj.com/
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Figure B 1: Hospital Divided in Four Quads
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Figure B 2: Cross Section of the Monongalia General Hospital
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Figure B 3: East Elevation of the Monongalia General Hospital
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Figure B 5: Location of Shear Walls (Colored in blue) and Blast (Colored in Red)
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Figure B 6: ETABS Model of the Monongalia General Hospital

Figure B 7: ETABS Model of the Monongalia General Hospital
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Figure B 8: SAP 2000 Model of the Monongalia General Hospital
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Figure B 10: Division of Areas by Construction Phases

Zone “C”

Zone “B”

Figure B 11: Monongalia General Hospital Phasing Plan
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Photograph C 1: View from South-East
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Photograph C 3: View from South-East showing the brick fagade and curtain walls
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Building Design Codes

Type Designed with Analyzed with

Building IBC 2000 IBC 2006

Structural IBC 2003 IBC 2006
Plumbing IPC 2000 -
Mechanical IMC 2000 -
Electrical NFPA 1999 -
Fire Safety WYV Fire Code 2002 -
Accessibility ADA 1994 -
Energy IEGC 2000 -
Fuel Gas IFGC 2000 -
Sprinkler NFPA 13 -

Construction Type: 1-A
Primary Occupancy: Institutional 1-2

At the point of the project design phase, the building codes that were effective in
Morgantown, WV are the ones listed above under the “Designed with” column. Today, the city
of Morgantown has adopted the latest codes and ordinances.

Miscellaneous Codes and Standards

American Concrete Institute Committee 318, Building Code Requirements for Structural
Concrete, 2008

American Society of Civil Engineers Standard 7, Minimum Design Loads for Building and Other
Structures, 2005

American Society of Testing Materials, Standard Practice for Determining Load Resistance of
Glass in Buildings, E 1300-04, 2006

Department of Defense, UFC 4-023-03, Design of Buildings to Resist Progressive Collapse
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Gravity Loads
Floor Loads
Type Material/Occupancy Load Reference
Normal Weight 145 PCF Drawing G1-2
Concrete
Steel Per shape AISC 13" Edition
Dead Load Brick Masonry 40 PSF MSJC
Partitions 20 PSF Drawing G1-2
Superimposed 10 PSF *
Public Areas 100 PSF IBC 2006
Lobbies 100 PSF IBC 2006
Corridors (1* Floor) 100 PSF IBC 2006
Live Load Corridors (Above 1F) 80 PSF IBC 2006
Operation Rooms 60 PSF Drawing G1-2
Patient Rooms 40 PSF Drawing G1-2
Mechanical 150 PSF Drawing G1-2
Stairs 100 PSF Drawing G1-2
Roof Loads
Normal Weight 145 PCF Drawing G1-2
Concrete
Dead Load Steel Per shape AISC 13" Edition
Brick Masonry 40 PSF MSJC
Superimposed 10 PSF *x
Live Load Roof Live Load 20 PSF Drawing G1-2
Mechanical 150 PSF Drawing G1-2
Snow Load Flat Roof Load 24 PSF ASCE 7-08
Rain Load Rain Load 21 PSF ASCE 7-08

*Includes electrical and telecommunications wiring, ductwork, drop ceiling
**Includes ballasting, waterproofing, insulation

Snow drift loads were to be considered as a loading condition as per ASCE 7-08 however
this type of loading was determined to be beyond the scope of this report and therefore neglected
and will be discussed in future reports.

Lateral Loads

Lateral loads were calculated as per ASCE 7-08. Although the building is only six stories
high, these loads must be considered as a design issue. The wind loads were calculated by
referencing parameters from ASCE 7-08, IBC 2006, and the United States Geological Service
under the analytical method:

- Basic Wind Speed 90 mph
- Direction Factor 0.85
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Occupancy Category
Importance Factor
Exposure Category
Topographic Factor
Gust Effect Factor

v
1.15
B

1
0.85

- Fundamental Frequency

- Peak Factor
- Enclosure

6.43 (Rigid Structure)

3.4
Enclosed

The above listed parameters were used to calculate the wind load in pounds per square feet

for the different surfaces of the Hospital:

Wind Loads
North to South Wind Pressure East to West Wind Pressure
Height (ft) Pressure (PSF) Height Pressure (PSF)
0-15 7.9 0-15 7.9
20 8.5 20 8.5
25 8.9 25 8.9
Windward 30 9.6 30 9.6
40 10.5 40 10.5
50 11.2 50 11.2
60 11.3 60 11.3
70 11.3 70 11.3
Leeward All -8.3 All -7.9
Base Shear (kips) 362.3 Base Shear 362.3
Overturning Overturning
Moment (k-ft) 47875.4 Moment (k-ft) 47875.4
Windward to 90° -12.7 Windward to 90° -12.7
Roof 90°-180° -7.0 90°-180° -7.0
180° to Leeward -4.2 180° to Leeward -4.2

See Figure E 1 and E 2 for wind loading diagram:
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Figure E 1: Wind Loading — North to South
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Figure E 2: Wind Loading — East to West
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The seismic loads were also calculated in a similar fashion, by referencing the
aforementioned publications, the following parameters were used:

- Occupancy Category v
Importance Factor 15
Seismic Category A
Site Class C
Spectral Acceleration, Short Period 0.133
Spectral Acceleration, 1 Second 0.052
Site Coefficient, F, 1.2
Site Coefficient, F, 1.7
R-Factor 5.0
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These parameters were used under the equivalent lateral force procedure to calculate the base

shear of the building as well as the force acting at each floor level:

Seismic Loads

Floor Height (ft) Fx (kips)
1 0 314.83
2 12 340.39
3 24 389.23
4 35.5 278.90
5 47 367.52
6 58.5 455.63
Roof 70 314.83
Seismic Base Shear (Kips) 1543.78
Overturning Moment (k-ft) 33854.8

See Figure E 3 for seismic loading diagram:

Figure E 3: Seismic Loading
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FRAME FRAME
A CS B CS
Item Description Interior Span Item Description Interior Span
M M* M M*
1| M, 693.75 299 1| M, 165 71
2 | bes 162 162 2 | bes 81 81
3| desr 6.31 6.31 3 | desr 6.31 6.31
4| M, =My 991.0714 | 427.1429 4 | M, =My 235.7143 | 101.4286
5| Mn(12/b) 51.38889 | 22.14815 5| Mn(12/b) 24.44444 | 10.51852
6 | R =M,/bd> 1843.794 | 794.6587 6 | R =M,/bd> 877.0481 | 377.3965
7p 0.02 0.0146 7p 0.0163 0.0066
8 | Asteel = pbd 20.4444 | 14.92441 8 | Asteel = pbd 8.331093 | 3.373326
As min =
9 | Agmin = 0.002bt 2.592 2.592 9 0.002bt 1.296 1.296
10 | N=A/J/A 33 19 10 [ N=AJ/A 33 18
11 | Nipin = Wagrip/2t 10 10 11 | Npin = Wagrip/2t 5 5
FRAME FRAME
A MS B MS
Item Description Interior Span Item Description Interior Span
M M* M M*
1| M, 231 199 1| M, 55 47
2 | bes 81 81 2 | bes 40.5 40.5
3| desr 6.93 6.93 3 | desr 6.93 6.93
4| M, =Myo 330 | 284.2857 4| M, =Myo 78.57143 | 67.14286
5 | Mn(12/b) 34.22222 | 29.48148 5 | Mn(12/b) 16.2963 | 13.92593
6 | R = My/bd’ 1017.99 | 876.9701 6 | R =M,y/bd’ 484.7574 | 414.2472
7| p 0.0197 | 0.0162 7\p 0.0085 | 0.0073
8 | Aseel = pbd 11.0582 | 9.093546 8 | Asteet = pbd 2.385653 | 2.048855
Agmin =
9 | Asmin =0.002bt 1.296 1.296 9 0.602bt 0.648 0.648
10 | N=AJA 57 25 10 | N=AJA 25 10
11 | Nipin = Wgrip/2t 5 5 11 | Nipin = Wgrip/2t 3 3
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FRAMEC |CS | |
Item Description Exterior Span
M ext M N MinT
1| M, 370.5 538.5 753.75
2 | bes 91 91 91
3| desr 6.31 6.31 6.31
4 | M, =My/o 529.285714 769.28571 1076.7857
5 | Mp(12/b) 48.8571429 71.010989 99.395604
6 | R = My/bd* 1752.95718 2547.8204 3566.2388
7|p 0.02 0.02 0.02
8 | Agieel = pbd 11.4842 11.4842 11.4842
9 | Asmin =0.002bt 1.456 1.456 1.456
10 | N=AJA 32 50 61
11 | Nimin = Witrip/2t 6 6 6
FRAME C MS
Item Description Exterior Span
M ext M N MinT
1| M, 370.5 538.5 753.75
2 | bes 45.5 45.5 45.5
3| desr 6.93 6.93 6.93
4 | M, =My/o 529.285714 769.28571 1076.7857
5 | Mp(12/b) 97.7142857 142.02198 198.79121
6 | R = My/bd* 2906.65544 4224.653 5913.3375
7|p 0.02 0.02 0.02
8 | Agieel = pbd 6.3063 6.3063 6.3063
9 | Asmin = 0.002bt 0.728 0.728 0.728
10 | N=AJA 10 13 27
11 | Nimin = Witrip/2t 3 3 3
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FRAMED |CS
[tem Description Exterior Span
M ExT M Nt M 'InT
1IM, 653 948 1328
2|bcs 91 91 91
3|desr 6.31 6.31 6.31
4M, = My/o 932.85714 1354.2857 1897.1429
5Mpn(12/b) 86.10989 125.01099 175.12088
6R = My/bd? 3089.5575 4485.2993 6283.2041
Tip 0.02 0.02 0.02
8|Astcet = pbd 11.4842 11.4842 11.4842
9|Ag min = 0.002bt 1.456 1.456 1.456
10N = AJ/A 31 31 20
11{Nmin = Wstrip/ 2t 6 6 6
FRAMED |MS
Item Description Exterior Span
M ext M N M'inT
1M, 106 316.25 44275
2|bcs 45.5 45.5 45.5
3|degr 6.93 6.93 6.93
4M, = My/o 151.42857 451.78571 632.5
5M;(12/b) 27.956044 83.406593 116.76923
6R = M,/bd* 831.59373 2481.052 3473.4729
Tp 0.02 0.02 0.02
8lAsteet = pbd 6.3063 6.3063 6.3063
9/As min = 0.002bt 0.728 0.728 0.728
10N = AJ/A 23 27 16
11 Nimin = Warip/2t 3 3 3
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Fig. 3. Chart that relates standoff distance and charge size o equivalent 3-s duration equivalent design loading from ASTM F 2248
(Reprinted with permission from ASTM I 2248-03, copyright ASTM International, 100 Barr Harbor Dr., West Conshohocken, PA 19428.)
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Conductive Properties of Heat Strengthened, 1 Lite Curtain Wall
Conductivity, | Thickness | Thickness | ~Conductance, C (W/m**K) | Resistance, R (m**K/W)
Layer K (W/m*K . - -
(W/m*K) (m) (in) Summer Winter Summer Winter
Exterior N/A N/A 23.00 34.00 0.0435 0.0294
Air Film
?lass Lite 0.96 0.0064 0.25 151.18 0.0066
Interior Air N/A N/A 8.30 0.1205
Film
SR 0.17 0.16
SR
mesermTU) | %7 089
3]
(BTU/Mr*f*F) | 103 113

Conductive Properties of Heat Strengthened, 2 Lite Curtain Wall

. ) ) Resistance, R
Layer Conductivity, | Thickness | Thickness | Conductance, C (W/m**K) (MP*KIW)
’ .
k (W/mK) (m) (in) Summer Winter Summer Winter
Exterior N/A N/A 23.00 34.00 0.0435 0.0294
Air Film
(l}lass Lite 0.96 0.0064 0.25 151.18 0.0066
Air Space N/A 0.0127 0.5 7.14 5.00 0.1401 0.2000
Slass Lite 0.96 0.0064 0.25 151.18 0.0066
Interior Adr N/A N/A 8.30 0.1205
Film
2> Rsi 0.32 0.36
YR
teseepmTU) | 80 2.06
8]
(BTU/hr*fi2*F) | 00 0.49
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Conductive Properties of Fully Tempered, 1 Lite Curtain Wall
.. . . q T2 Resistance, R
Layer Conductivity, | Thickness | Thickness | Conductance, C (W/m™*K) (MP*K/W)
" .
k (W/mK) (m) (in) Summer Winter Summer Winter
Exterior N/A N/A 23.00 34.00 0.0435 | 0.0294
Air Film
?lass Lite 0.96 0.0064 0.25 151.18 0.6164
Interior
Air Film N/A N/A 8.30 0.1205
SR 0.78 0.77
>R
(he*fe=F/BTU) |+ 4.35
U
BTUM*f2*F) | 023 0.23
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