Final Report

Appendix A: Typical Floor Plans

i
i

!_!,_l

Xiao Ye Zheng | Structural Option

The Commonwealth Medical College | Scranton, PA

Framing Plan of the 2nd Floor, Courtesy of Highland Associates
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4 Story frame, east wing (south), Courtesy of Highland Associates
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4t Story frame, east wing (north), Courtesy of Highland Associates
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Main Roof Story frame, west wing, Courtesy of Highland Associates
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Appendix B: Miami, FL, Wind Load Calculations
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Appendix C: Miami, FL. Seismic L.oad Calculations
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Appendix D: Moment Frame Design
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1.2D+1.6L on Frame A
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MASAAEAAAASRAAAREARAAEARAARARRARRRARRARRARRARRAAE
163.200 kip

2 22 22 2 22

1.2D+1.6W+0.5L on Frame A
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-2 5e+003 Ibi/ft +215e+003 |bi/ft +215e+003 |bf/ft -2{5e+003 |bi/ft

AAARRAAAARARAEAAE22R002A20R2RA2R2R0R02001;
111.240 Kip

-215e+003 Ibi/f +215e+003 |bi/ft +215e+003 |bf/ft -2{5e+003 |bi/ft

AARSAARASAAAASAAAAARAAAASAAAAAAARARAARARARAAARAS |

182280 kip

-215e+D03 |bi/ft -215e+D03 |bi/ft +215e+003 |bi/ft -2{5e+003 |bi/ft

AAAAAAAAAAARAAAAASASRARAALRAARAAAAAARAAARARAARAARAA,)

150.880 kip

-2{5e+003 |bi/ft -215e+003 |bi/ft +215e+003 |bi/ft -215¢+003 |bi/ft

AAAAAAAARAAAAAAAAAAARARARARAAAAAAARAAARAAAARARAAA)

163.200 kip

2 2 2 2] 22

0.9D+1.6W on Frame A
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Final Report

) " o
Moasa-t treme Lbsian ke
ik N A R el e ] 4 b,
5 s

L ;lcn' | ::-'-‘t {c ;‘d-

The Commonwealth Medical College | Scranton, PA

(12 = W » S 7
'3 L/
: e
|
| !
- — D —
33 1
-
4 b
.’e.\
e T - b A1 - £5
<
(& | = 3 Fleor } 1
[c
Ll vl . ' o
! 3 = W42
) §:3(6%0)
P <~ 16a / X
L ,'Vlv.f.fb; s &7, 0o
fp = Q‘(efcﬁ>-_ Cout
P TD [k$8) - (3,00
""l 1"»":'--\.1
= / i
> 3ol kst b) 1%
‘u ! (9 O+ 1% - Ll &
- :mq"’! Kk ’\..
The ¥ 48 )
B X -
S . »
/ »
!
-0 wd®* = + o
. > - -
‘A“l ) A
’
+.0A %6 = -

g o Lo

Xiao Ye Zheng | Structural Option




Final Report Xiao Ye Zheng | Structural Option

ﬁ‘m.——w'_.-\* '_,“'_,‘ (» ,. ‘T,,.. ¢ 2 3
",’Glu» orctianl
1 g 4
» N NS 4
j 4t =Y l
b * v ¥ i J .
| | |
| | |
W= 24y as) + 1600/ 3¢ L67) = Lo kig
Ll sest = 0.1 4 — g — -2 5
: —— = .67
FEDE
Doeed  Aoudd o
Lant Abey M b : -
f
L. th(ios Y .4 2.6 l
FE » - 268 (W) L
— = IS k£+4
A eloM s £ ALy
e s
/ N 2san
[ —— / FEn k+L¢
A
M=o .
_'_’ ’,A‘ \¢ ':
e[ =
O 204 4 \ { I - b § =
| s Bepd.. i oy, = LR - $30 K
e s (
A L ' \
"v.""‘{' ke ft ) e 4 x 40 DPA =8 A 50 ¢4

o SN MY - s P74
{ > ¥
—_— } 2
A - s <. W¥kid
2 :
w. t Tu( 7o
— > . Tl ~ A
1 -~
R
MIFIAD ot o/ 195 ¢ . P

The Commonwealth Medical College | Scranton, PA




Final Report Xiao Ye Zheng | Structural Option

{ r r’ ; e v :
."‘\’
| Med\ ol ".\.'-)*: § i
" .I =
f-u [ | {“r_- { l i
JbW Liash
by > ak 225t 76k 278"
e ;_ﬁ" v I’h‘ r,) ,_\’.,-. ak
g 5 |
L e d 2 . g
g o
S-SR it Lz L. 97k d & 38 Tk -
SEsSe = A 4 :
Y 1 i s |
<4 26 » by
ok
% i3
1"'74 > T . et x:)“
162,04 ne fig = 3\
&— 34 Ae Mac = 31 (1%) 4 L-te e 2P0 STAAD sndel
Laseast
Vit A’c- of STAAL peanale. (
Vet M £
& = | T Y ¢ \p
MF=223 ki
Ty W 4X34) = £.- 3%
-3
M. 2 To
/.;r ~1 e (l‘_:‘ L%
- = 0,5 Q&0 M, S5 v
oS -
3 -..q‘“ Y- - .:'.“"_-: (Y
5 Wy = fi= 30
M, = d
P
— ednst 7 2 .
= . e3¥4Y 20,7 s —_ ’Y
>N 'q‘\ ¥\ ) S 3, wa ks o/
o B, = } 98 ko4
Mest ELonvanionl = WY « 14¢ Tble 3 ~io Cleel
The Commonwealth Medical College | Scranton, PA




T
e
A

IZANI VAN
/ IW[\




ANIAN
ANIAN
-CATA




l!lx.

il
FANIAN
-’ Dt

_— il




Final Report

Xiao Ye Zheng | Structural Option

Brazed . ¢ 32
o) ,
el nae vy & Tor - « or
)
", :
H »
.aq ¥ S
== ya — f
\ / |
t \l, | o
s T \ t
| | 16
- |
" Ay T —— > Ll l‘
| i3
B
K 8\l B 1
T, & n
x ( | J ik
| |
| |
/ \ !
»w l./ Cs . A
- A '
Framd A oo e o
a0 B P 2
3 eSS x| LA .
. C
A ’, _‘-‘
’
t ot o £r b L 4
€ C
et of s F L17 k 12 k£ X st
t e 1 72 kit — e
! r
Ca p 4> ) ~
2 Puz 2L Mo ¢ —
R 254 k A £ k£t Y'Y
’
-3 ~
—D r E k M : - —> “iry
| %104 | ™m o ¢ bamd
r‘Fl‘ =1l k AT JYe .
2 1
= 9 ey fcpe - é f
. 'i/: -
B =i 25« Mauz 4 X
g" Tk [ k <
| 230k M. Iy ‘
b, = M 137k M o
.-r:z'u(,;-,l‘ T, e o 4 e
— —).

The Commonwealth Medical College | Scranton, PA




Final Report Xiao Ye Zheng | Structural Option

o B lh

-

J sl k J
4
{“ :L‘ J E Ov P | ~lop~ r‘
)
“\ > T K o J
Ta 113 % \ | $4 ba
Chede /. boekh
[ v EL
I\*
L)
224 = )P0 ) o, VA T SO
—t — - a -
2 e &
(23412 6.3 1a
2590 = T (28 N w
A~ U -
el — L~ ~ f}l-” t
@ 1) L
S 3
e o N/
<) e 38, ) b = T
{’7"1‘31 . Lh =
(3 7 (e Y Tag )
R — = Tom = ma
]2\ = '
Pkl .rt £a's el ES (0.' Wl
O =
ifas = WhE = 033 K @ 2 ualased Lot =722
red The > - y . - ! N -
e AL D W)l = Ofhaz=3yek @ 22" Gbas legdh T=é4o bon
4, — g s P s
Scl e = W (4x¢3 = L\ﬁ\ = 1% k .::\\ 22! ankraceat f' r,,,:fl- L =Y Wy
2 ¢l Floe. - W IMxyT = Rfn = I4e & @ 22f wnbrastel Leptl, T= Y3 AY

The Commonwealth Medical College | Scranton, PA




Final Report

[ [ .(‘-‘ £ of
¥ £S5
e
Lt ¥ 7
| L.','/' &, TA/
{EA Vi
V en N E
Ly | 6‘ 2 z / | :
| O s / !
% | 1/
5 £ 2
ol ¢ !
Mg . +

The Commonwealth Medical College | Scranton, PA

m
)

Xiao Ye Zheng | Structural Option




Final Report

Xiao Ye Zheng | Structural Option

Appendix F: Foundation Design
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Appendix G: Welded Braced Connection Design
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Appendix H: Facade Breadth
The Heat, Air and Moisture Building Science Toolbox - V.IB-E/U (11)
WALL SECTION AND PROJECT
(°F) TEMPERATURE GRADIENTS (°F) | Name TCMC Wall Analysis
'60“_/[/ [__ Z_YV/ ] ./T'w Number
Ext 2 Ep—ry [E City Miami, FL
L___ = 702 140 2,
= ::9 Jwe Date 3/20/2013
120 E ;”}4 ,2_ 1 120 | Analysis by: Xiao Ye Zheng
| = L
? ; _3% 4 ¢ Wall Type Option
100 &z —:% 2 4 — 100
A = s
| et TR CLIMATIC CONDITIONS
80 S) __"_: _é B :_TF _______ — 80 w. S
e [T ' ~ te S
78 5—; - 2 s inter ummer
60 2l E 7 7 160 Int. Ext. Int Exi
) AT C Temp(°F) 70 46 75 91
L] T >
- -0% S/ e oell40 [RH(%) 25 60 50 64
B =~ o5 | ittt (W) DPT(F) 33 33 56 78
’___“[4 4 | 33
20 ez :jié 7 ; =1.20
=B = |
. E S/ =2 o PENNSYLVANIA
= 7
= ::g /os | STATE UNIVERSITY
1 B ~
2017 =+ 7o I— ] 20 104 ENCINEERING, UNIT A
[-Wme Absemw | UNIVERSITY PARK, PA, USA, 1680
Generic Material Manufacturer Model No. T‘,‘iCk Rval ~ W.Temp. §.Tem
(in.) (R) (°F) (°F)
1 brick. (vented). 4 in. No Recor... Generic... 3.50 0.64 46.3 91.0
2 cavity, 2 in. No Recor...  Generic... 2.00 0.98 474 90.3
3 rigid ins..(expand.), 2 in. No Recor...  Generic.., 2.00 7.90 55.6 84.7
4 poly film, ( 6mil) No Recor...  Generic... 0.01 0.12 55.7 84.7
! 5 block, 8 in. No Recor...  Generic... 8.03 1.03 56.8 83.9
|6 battins., 4 in. NoRecor.. Generic.. 400 1219 694 754
| 7 gypsum bd., 5/8 in.. (#1) No Recor...  Generic... 0.63 0.46 69.9 75.1
? 8 paint (#1), (12mil) No Recor... Generic... 0.01 0.12 70.0 75.0
l Total or (T aver M 20,18 2344 (45 7) 914
The Commonwealth Medical College | Scranton, PA




Final Report

Xiao Ye Zheng | Structural Option

: s
| CONDENSATION ANALYSIS
l The Heat, Air and Moisture Building Science Toolbox - V.IB-E/U (11a)
WALL SECTION AND PROJECT
(in.Hg) VAPOUR PRESSURE GRADIENTS (in.Hg)| Name -
270 — 1, =7 1, —270 | Number B
" |Ext. = E 5 ///": Int. | 7] City Miami, FL
240 — = —2.40 e ST —
- [:1 T_‘é g- ! Date
i o = ‘ - S
2.10 =7 A 1210 | Analysis by:
y 2
gE7mmsge 1 | wallT Optio
1.80 - E :é % | diso ype lj e l,
. Bl : |
N = = 7- | cLIvMATIC cONDITIONS
" e - / b AL
i Sat _)%L‘_é é‘ Winter Summer
1.20 — ; E % r/.: o 1120 ]nl Ext ]nt. Exi
L = I\ - 4 o
Vap % _Z 2 g TLm]Z( F) '{5 91
0.90 f— Con 7 —0.90 | RH (%) 50 64
- L] _? 7 - DPT (°F) 56 78
] B 2-
0.60 — : ’Z_#J Z e —‘OAGO
i = U |
- =7 .| PENNSYLVANIA
. — ; E 7 - - .
_ e ::% /o i STATE UNIVERSITY
oy — | =X = 78 A, — o0 104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 1680
| **NO CONDENSATION ** |
Material Manufacturer Model No. (IT‘//:AD) ];i';’)p (\l’:p':»;l; \(l;lt?(H(;
. 1 brick, (vented), 4 in. No Recor...  Generic... 0.191 90.6 1.449 0.935
2 cavity, 2 in. No Recor...  Generic... 0.016 89.9 1.419 0.933
3 rigid ins.(expand.), 2 in. No Recor...  Generic... 0.515 84.5 1.195 0.922
4 poly film, ( 6mil) No Recor...  Generic... 16.827 84.4 1.192 0.513
5 block. 8 in. No Recor...  Generic... 0.418 83.7 1.166 0.508
6 Dbattins.. 4 in. No Recor...  Generic... 0.040 75.4 0.887 0.504
7 gypsum bd., 5/8 in.. (#1) No Recor...  Generic... 0.229 75.1 0.878 0.498
8 paint (#1), (12mil) No Recor...  Generic... 2.488 75.0 0.876 0.438
9
10
11
12
TOTAL or (1 aver ) 20810 (91.0) (1469 (094
The Commonwealth Medical College | Scranton, PA
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CONDENSATION ANALYSIS

The Heat, Air and Moisture Building Science Toolbox - V.IB-E/U (11a)

PROJECT

The Commonwealth Medical College | Scranton, PA

WALL SECTION AND
1.35 /l/ 75 /]/ L35 | Number
" |Ext. ﬁ lnl.% ’ City Miami, FL.
120 : 7 — 1.20
f, J Date
[ w2z 7 iysis b S
1.05 |- ‘ A 1.05 | Analysis by: o
- E 7 T Wall Type | | Opti
4 'd vpe Lon
0.90 |- ’4 —0.90 we L)
Z = i
i ] 4 Al Ve i CLIMATIC CONDITIONS
075 |- = 2, o —0.75 =
= L 1 inter Summer
— Za . =
Ow L. 'Z _1 0.()0 l.n‘. ['..\l- lnl. L‘
. - a1 . Temp (°F) 70 46
0.45 |— r-: &f: o 0.45 |RH (%) 25 60
} L] A= T DPT(°F) 33 33
0.30 |- —= g B =030 |—
| 7 78 =
- E e 2 P o1s PENNSYLVANIA
. je— /l X - — . o
I = - ] STATE UNIVERSITY
v l—1 B = - /a2 A, —000 104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 1680
I ** NO CONDENSATION ** I
; Rva Tem VapSat VapCo
M I Manufact Model No. P p P »
ateria anufacturer odel No (1/M) F) (inHg) (inHe
1  brick, (vented), 4 in. No Recor...  Generic... 0.191 46.7 0.320 0.187
2 cavity, 2 in. No Recor... Generic... 0.016 47.7 0.332 0.187
3 rigid ins.,(expand.), 2 in. No Recor...  Generic... 0.515 55.7 0.448 0.187
4  poly film, ( 6mil) No Recor...  Generic... 16.827 55.9 0.450 0.1853
5 block, 8 in. No Recor... Generic... 0418 56.9 0.468 0.185
6 battins., 4 in. No Recor... Generic... 0.040 69.4 0.725 0.183
7 gypsum bd., 5/8 in.. (#1) No Recor...  Generic... 0.229 69.9 0.737 0.183
8 paint (#1), (12mil) No Recor...  Generic... 2.488 70.0 0.740 0.183
9
10
Il
12
TOTAIL or (1 aver 0) 20 810 @om 312y (0187
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Appendix I: Solar Panel Breadth

Panasonic

HIT® Photovoltaic Module

HIT Power 220A

HIT Delivers More Real
World Performance
19.8 % cell conversion efficiency

Hybrid cell produces the highest
output on cloudy days

Highest warranted tolerance:
-0/+10 %

Most PTC Watts: 204 4

Lowest temperature coefficient:
-0.33%

Highest PTC/STC Ratio: 93%+

H ITﬁPower

Photovoltaic Module

Saction A-A'

{46)

Dimensions
Unit: inches (mm) 18 (46)
- 31.4(738) -
l": |
u!
m
|
=]
=] .
et
e [ L 'I'
o
Fromt side

The Commonwealth Medical College | Scranton, PA

VBHN220AA01

High Efficiency

HIT" Power sclar panels are leaders
in sunlight conversion efficiency.
Obtain maximum power within a
fixed amount of space. Save money
using fewer system attachments
and racking materials, and reduce
costs by spending less time install-
ing per Watt.

Power Guarantee

The er ratings for HIT Power
panels guarantee customers receive
100% of the nameplate rated power
{or more) at the time of purchase,
enabling owners to generate more
KWVh per rated Watt, quicken invest-
ments returns, and help realize com-
plete customer satisfaction.

Temperature Performance

As temperatures rise, HIT Power
solar panels produce 10% or more
electricity (kWh) than conventional
crystalline silicon solar panelks at the
same temperature.

Valuable Features

The packing density of the panels
reduces transportation, fuel, and
storage costs per installed watt.

American Made Quality

Our silicon wafers located inside
HIT =olar panels are made in
Oregon, and the panels are
assembled in an 150 9001 (quality),
14001 (erwircnment), and 18001
(safety) certified factory. Unigue
eco-packing minimizes cardboard
waste at the job site. The panels
have a Limited 20-Year Power
Output and 10-Year Product Work-
manship Warranty.

-
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HIT" Power 220A

Electrical Specifications Dependence on Temperature

Model HIT Power 2204 or VBHN2Z0AAD1 Gz

Rated Power (Pmax)’ 220w =

Maxsmum Povesr Yoltage (Vpm) 427V T \-\\. {‘:\/ ﬂfv -
Maximum Power Current {Ipm) 517 A kmx
Open Circuit Volizge (Vo) 523V o e il
Shert Circuit Current {isc] 565 A < | oo
Temp=rature Co=fficient {Pmax] 0.336%/ °C &= | \ \ﬁf
Temperature Co=fficient (Vo) 0145 W °C g =

Temperaturs Costhicient {Isc) 1.98 mAS °C o \ \ \ \
MNOCT 114.8°F (967C) s

CEC PTC Ratimg 2044 W \ \ \I \
Cell Efficiency 19.5% il

Modul= Effici=ncy 17.4% \ \ \
Watts per Ft.2 16.22 W asz

Mawimum System Voltag= 600 Y ’ " s A x o "
Serics Fuse Rating 154 Voltage (V)

Warranted Tol=ranc= {~/=) 0%/ +10%

Mechanical Specfications Dependence on Irradiance

Internal Bypass Deodes 3 Bypass Diodes - .

Module Area 13.56 Fo {1.26m7) Ly -

Weaht 35.3 Lbs. (16kg) - D,

Dirmensions LoweH 62 2x31.421.8 in_ (1580=738=46 mm) | Eaan, ] \

Calle Length +Male/~-Femate 46.45/40.55 in. {1180/1030 mm)} " ™,

Cable Size / Type Mo. 12 AWG / PV Cable < S0

Conne=ctor Type? Mul-Contact?® Type IV [MCI™] ‘%’ 148 i

Ctatic Wind / Snow Load BOPSF (2380Pa) / ISPSF {1867Fa) =4 | agurmen’ \

Pall=t Dime=nsons LeixH 63.2x32x72.8 im. {1607x815x 1850 mm) 53 . —

Cuantity per Pallet / Pallet Weight 35 pes.F1222.7 Lbs {600 kg) — \\\t\
Cuantity per 53° Trasder 980 pos. A
Operating Conditions & Safety Ratings ke S = - - = -
Ambient Operating Temperaturs’ “F 10 115°F -20°C to 46°C)

Hzil Safety Impact Velocity 17 hailstone (25mm) at 52 mph {23m/s) Voltage (V)

Fire Safety Classification Class €

Safety & Bating Cerofcations UL 1703, UL, CEC “HIT" is a registered trademark of
Limited Warranty 10 Years Workmanshio, 20 Years Power Output Panasonic E‘:PUP- The name “HIT”

"5TC: Cell temp. 25°C, AM1 5, 1000W/m? comes from “Heterojunction with
*blonthly average low and high of the instafation ste. intrinsic Thin-layer” which is an.

Hgte: Specificatons and information above may changs without notice. ariginal technology of Panasanic
3 5atety locking chip (PV-55H4) iz not supplisd with the module Group.

A CAUTION! Please read the installation manual carefully before using the products.

Panasonic Eco Solutions Energy Management North America
Unit of SANYO North America Corporation

] i
S - Panasonic

Cuperting, €A 95014

Phone 408-851-8424 Al Rights Reserved € 2012 COPYRIGHT SANYD North Amaernica
Fax 208-857-3990 Specitications ane subgect to change without notice,
Nitp A, painasonic comssolar 0442012

The Commonwealth Medical College | Scranton, PA
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=

Powerful

> Efficiency up 1o 95.6 %

> OptiCool active temperature
management

> The best tracking efficiency
with OptiTrac MPP tracking

Safe

> Galvanic isolation

> Integrated ESS DC load-
disconnecting unit

> Rated nominal power at
temperctures up to 45 °C

Flexible

> Forindoor and cutdoor
installation

> Suitable for generator

grounding

SUNNY BOY 3300 / 3800

The generalist

It is robust, easytc-handle, and, thanks to its galvanic isolation, used in all kinds of AC grids: the Sunny Boy 3300 / 3800.
Due to its suitability for generator grounding, it can be combined with all module types. The generously-proportioned die-cast
oluminum housing together with the OptiCool active cooling system guarantee the highest yields and a long service life, even
under extreme conditions.

The Commonwealth Medical College | Scranton, PA m
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S6E0 W

B0 W

J800 W

SEE0 W

M. culpat curmant

18 A

18 A

T A

Famieal AC vollegs / range

220V - 2OV S
180V - 260

20V -0V
1B0Y - 2&0YW

20N - MOV S
180 - 260

S0 Hz/ 60 Hz / 245 Hz

S0 Hz /60 Hz 2 4.5Hz

S0Hz /&0 Hz /2 4.5 Hz

AC god roquency ik adurig] / onge
Phias skift (oo

Crcand feull menitering

Goid mosilonsg [5MA Gid Guerd)

450 / 352 7 214

450/ 352 / 234

450 fA52 /234

30 kg

30 kg

10 kg

-25°C .. w0 "C

=25 *C _+a0 *C

~25°C .. w40 "C

5 40 dijh]

5 42 dBJA)

5 42 dijA]

<TW/OW

= FW 00N

<TW/OIW

Wamanly: 5 years ¢ 10 yeors.

Ceufificoes and approvels

wmwmh&d-ﬂmmmﬂ

® Stondard ) Oplonal

Dicta af nominel conditions - Leat wpdote: March 2009
“Vessian for counly requirements i accordance with EM 50418 w‘llﬁ- 16 A

——— Ficlency surve SURNY BOY 3800 f———

kL
b
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