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= Building Functions:

= Qutpatient Surgery Center

" Houses 70 Exam Rooms, 4
Operating Rooms, 4 Endoscopy
Suites & 2 Main Therapy Rooms

=Phase 1: 2007-2008
=Phase 2 :2012-2014

e

Phase I

N
7

Phase |

PROJECT BACKGROUND

General Building Information

Building Name
Location
Function

Size

Height

Cost
Construction
Delivery

LEED

Grays Woods Ambulatory Care Campus
Port Matilda, PA

Outpatient Surgery Center

77,560 GSF

2 Stories (48' Total Height)

$26.3 Million GMP

July '12 - February '14

Design-Bid-Build

LEED Certified

GEISINGER GRAYS WOODS '
AMBULATORY CARE CAMPUS — PHASE || [as=msr

P i

= Project Team: 5

ther Owner Contracts:
» Commissioning Agent: Flood & Sterling, Inc.
* HVAC Controls: Johnson Controls, Inc.

» Geotechnical: CMT Laboratories, Inc.

\_* Security: Hillman Technologies Y,

Legend:
= Guaranteed Maximum Price (GMP)
= Cost + Fee Contract

Lump Sum
""" Communication
— Other Contracts

Cost + Fee GMP

Lump Sum
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Analysis #1
Implementing Virtual Mockups on

Operating & Endoscopy Rooms

April 16, 2014
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= Problem ldentification:

=8-week Mock-Up Process
*"Low Level of Detail (LOD)
=\Waste Generation

= Costly & Time Consuming
Process

= Obstruction to Schedule
=Risk of Delays

IN-PLACE MOCKUP PROCESS

mCurrent Schedule:

(=Y

W N ;s WN

[ =
L Q

(=Y
N

’:Task Name i iDuration

= Interior Work for Operating/Endoscopy 115 days

Rooms
Partition Framing 24 days
MEP Rough-in 20 days
O.R. Light/Boom Support Steel 14 days

Sheetrock Installation, Finish, Paint 5 days
Drywall Ceiling 5days
Install & Hookup Surgical Scrub/Sinks 5 days
Light Fixtures 5 days
Install Grills/Registrers/Diffusers 5 days

Pull Wire/Terminate - Branch Power 4 days
& Lighting

Device Installation - Fire Alarm, 4 days
Nurse Call, PA, CATV, V&D
MEP Trim-Out 3 days

Start

v

Thu 3/28/13

Thu 3/28/13
Tue 4/2/13
Tue 4/2/13
Mon 4/15/13
Fri 6/28/13
Mon 7/15/13
Mon 8/5/13
Mon 8/5/13
Mon 8/26/13

Mon 8/26/13

Mon 9/2/13

A

Finish

v

| Apr'13 | May '13 |Jun'13 {Jul '13 |Aug'13

Wed 9/4/13 |

Tue 4/30/13
Mon 4/29/13
Fri4/19/13
Fri4/19/13
Thu 7/4/13
Fri 7/19/13
Fri 8/9/13
Fri 8/9/13
Thu 8/29/13

Thu 8/29/13

Wed 9/4/13

(24[31] 7 [18][21]28] 5 [12]19]26] 2 [ 9 [16]23[30] 7 [14]21]28] 4 [11]18]25] 1 |
| —
[ —
£3
‘In-Place Mockup’ - =
Construction & -
Implementation (]
a
o
=

8 weeks

GEISINGER GRAYS WoO0DS
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= Proposed Solution:

"Virtual Mockups for Design Reviews

® Research Goal:

=" Develop Virtual Mockup for
Operating & Endoscopy Rooms

" Capture Efforts, Criteria & Workflow
sSchedule Analysis Implementation

April 16, 2014
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AMBULATORY CARE CAMPUS - PHASE I

= Development Process: o
g E Architectural & hi:IIEP - M:&Nﬁ?n;quﬁm - c"mﬂ;ﬁm | E’:::ﬁm 3 'm;m Filel Gﬁ:&:‘?ﬂ? ) m?; - mm;::: —bc“c";':::::nu"“"
1. Autodesk Revit: Ll e —— - e
“ Model Building Space Tomsnee)
. x:::: —— IT Content [d—
“ Model MEP Systems 1 e
“ Model Equipment & Casework g rem
i =i —
“Populate & Arrange HEe= )
2' 3ds IVIaX: i i > ::j;;uﬁ“g Amk::::z Irn:orpom‘red(:mtentq--l —_————— ————————————I
= Material Placement - — = i
“ Scale Adjustment T — ; ;
. e i s
3. Unity Game Engine: ; | “""""”"“““‘"
. . . 5 L ______ \/ WelcomeMesgLes Objectintaractioni cs WelcomeMesg2.cs Objectinteraction2.cs
= Scripting Model Interaction g | i I

April 16, 2014
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PRESENTATION OUTLINE:

®E Model Alication: Welcome Menu: Feedback Surve

1. Model Walkthrough:
First Person Controller (FPC)

Computer/lconn Lab

|. INTRODUCTION
I1. PROJECT OVERVIEW
I11. ANALYSIS #1: VIRTUAL MOCKUPS

PROBLEM IDENTIFICATION

VIRTUAL MOCKUP DEVELOPMENT 2. DeSin Review:
VIRTUAL MOCKUP APPLICATION Functionality & Room Layout

Endoscopy Room Design Review:

IMPLEMENTATION & RECOMMENDATION Check Clearances

Equipment/Casework Location : i = :
IV. ANALYSIS #2: FACADE PREFABRICATION quip / : ‘ » L e, Powered by Unity

Mounting heights
V. ANALYSIS #3: REVALUATING COMP. SLAB
General Appearance

VI. FINAL RECOMMENDATIONS

3. Provide Feedback:

Online Survey Completion

VII. ACKNOWLEDGEMENTS

April 16, 2014
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Time Requirements: = Schedule Implications: = Recommendation:
'mpacmc"a"ge — Cost of Changes | |mp|ement Virtual MOCkU ps for Operating &
Step Description Duration (Hrs.) el
1. Obtained Existing Revit Model - ENEeulll e g T Endosco Py Rooms
2. Combine Architectural & MEP Revit Models 2 ‘wﬂawockup
Z. Ii;clriz (I)u'lcll'\(’)evit MEdeI' e : 0; ’PrototypeMo - P I v I Add d
. odel all Owner Furnished Equipmen » | N Otentia alue ed:
5. Export Model to 3Ds Max 1 g bl ey .
- = Field . . . .
o BxportiMoceTtolUnity - ! 3 ockp_ 2 = Streamlining the design and construction process
7. Develop Scripting and Textures in Unity 8 S :
Total 20.5 Hrs Schematic  VitualMockup = Subcontractor & end user feedback
modeling !
Cost Implications: Plannine for component fabrication. «— . zz:r'\fi)br:ac:ttls::rti:& [ | Reduce project Waste (time & Cost)
Planning Time Implementation . . . . .
rem Descripnion [V Hourly Hage | Tore) Tost | DesiEn Pieses Impement S = Ensuring the end product meets owner’s needs
ge"_e'°pR& '_V'°d|1;V “:_Ode'(GC) ;3 ié;i:r sisgso Design-Review meetings between project participants & end users & P
kil ev'ethalee e 54 (;55 ’ Changes can be costly to implement later in the project lifecycle = No disturbance to project schedule
Cost aken from RS Mieans 2013 : = Construction Phase: Visual communication of built space

April 16, 2014
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Analysis #2
Brick Facade Prefabrication
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g rmrin ol 1
[ i

= Opportunity Identification: = Original Facade: " Proposed Facade: = House of Quality:

sy SR
=Time & Labor Intensive =4” Brick on Metal Stud "9” Insulated Precast Panel Customer's e
=Site Congestion =$674,000 *Embedded Thin Brick Needs Requirements v E
= Weather Delays =178 Day Construction " Cost = $525/SF A:ti?:t?cs Facex;;enal
= Critical Path Duration " Erection = 16 panels/ day Assembly S o B P

Low Cost ) —
n Location o Constrcion o 1o 20 a0 aso] || ® ™™

Gypsum

n /Wa" Board Short Installation Schedule il | T iilas % 0 S
3 144 8 e
@ | S h O rt - Moderate (3)

. R h G I - | R . ’: '.. : ‘:;;; e ': .. E re Ct i O n Ti m e Good Insulation Performance 126 t 3 4 |14% Weak (1)
esearc oais: A Ry o Schedule ST
4" PRECAST PANEL . s nEEE e o Durable Wall Exterior | T = .10‘3 t = t 5 |32 Customer Rating
= . : & ‘ High, 1 L
6" CFMS L “. THINDRIOK ,'? "'. Efff ,'? J G OOd Th e r m a I CO m po n e nt Maintenance Free Wall Assemblies| t — 1 t 6 | 8% -
o o [ P A et 5 IR 8 |24 8 *Panel Rank Weights:
| I d t fy I t t p I Y w TR f 1 Total (zColumn) 108|190 [182[290 200 [144] 62 | 1176 | 1.0 = Best
e n I a e r n a I Ve a n e |~ Sheathing Z° RIGID INSULATION z _‘ - .' I3y '_'. 3 ‘] Pe r O rma n Ce We Ight Total (% Column)|9.2 [16.2[15.5(24.7/17.0/12.2|5.3 | 100% 82 - ?E;%ng::;:st
o .'- f o. === ‘_'. "4 H Existing Wall Performance (Units)| 0 (25 - - l40.3 03
. Red u Ce SC h e d u I e & COSt ’ .0': -..'.EEE ? 'o..' j Durability |nSUIatI0n HighConcrete Performance (Units)|160 | 20 | - - ‘ 100 TOTAL V'ALl-lE:
.':. fig ::::-.':' e P ro e rt i eS NitterHouse Performance (Units)|100 - | - [48.2|600 [¢ 2 Colimnt Kank)
. . 4" Face 31" PRECAST PANEL >~ —— . * Lo TS \ | Y p ___________________ PBVS Performance (Units) 2 |300 *Highest Value = Most Suitable Panel*
" Reduce site con gestion & trade s R = - 5144
. " -'-_z;;; e 1 IVl a I nte n a n Ce COSt Of Pa n eI NitterHouse Panel Ranking |0.8 1007.6
coordination on site 5 L EEE S 4 iy G
*Image Courtesy of www.veneerbricks.com *Image Courtesy of Nitterhouse Concrete PO NY

April 16, 2014
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- Pa nel DGSign: East Elevation: = i South Elevation:

- o = o

= Consistency & transportation
= Span Building Height (40’)
" Maximum width 12’

= Total 74 precast panels i
14 different panel widths

e

North Elevation: West Elevation:
Facade Panel Calculated Adjusted [ '
Orientation Qty. Duration Duration o
East Facade 19 1.27 Days 2 Days
South Fagade 25 1.67 Days 2 Days weime [
West Fagade 22 1.47 Days 2 Days —
North Fagade 8 0.53 Days 1 Day i = . =
Total 74 4.93 Days 7 Days = R e e s e 0 o] B S F

*Durations taken from Precast Panel Takeoff, and assume productivity of 16 Panels/Day.

April 16, 2014



PENNE;QTE GEORGE M. ANDONIE | CONSTRUCTION OPTION M E C H A NI C A L B R E A D T H P TEUTLA R ?:EEI;N(?E; PGUF;A\—(SPVI-\II:SOEDﬁ

m Breadth Conclusions:

= Mechanical Analysis:

Heat Loss & Heat Gain Calculations

Heat Loss (Winter) Heat Gain (Summer)
= Evaluate Thermal Performance Wall Assembly  |R-Value) UValue |Area(SF)|"ar(r) BTU/Hr | AT(F)  BTU/HN " Improved Thermal (F) | ., WALLSECTONS& e
. Existing Brick Assembly | 25.05 0.03992 17,551 69 = 48,344 29 20,318 o) 160 4 i 160
Thermal Property Comparison Precast Wall Assembly | 31.22 | 0.03203 | 17,551 | 69 38,790 29 16,303 Performance (By 20%) @ CH .|"||' l @
Difference 6.17 | 0.00789 - 9,554 BTU/hr 4,015 BTU/hr i i - i
Energy Performance *R-Values taken from Nitterhouse Manufacturer Heat Galn/LOSS RedUCtlon 120 1 ,ng “ : 120
Reduced Heating/Cooling e e s
. S : Dpt 3
Heat Transfer Rate: W Existing Brick  m Precast Wall o1 | i i
Costs el | [ 80
Q = (U-Value)*(Area)*(AT) 48,344 ) i TR EE :
( 50,000 - o $1617 " No condensation in systems B ¥E Zolt o
45,000 - 38,790 ’ . 1 E 4
Annual Heating Fuel Consumption: 40,000 - ziigg ' 1297 = Potentially Downsize e EEL ; ggZJ
35,000 - ol 20 A o Hr . ik =
' 200 - . R 14 L
AHFC — _21*Q+HDD L 000 - e gl Mechanical System o] H |||| | iy
S 25,000 ¢ ’ i RE -
ATW * HV * HEE E 20,000 - "g $800 - : -20: :-.. "a | | :-20
2 15000 - 2 3600 - i $319 ARRT TR REC 3;’
Annual Cooling Energy Consumption: 10,000 - $400 - [— Winter — Summer |
5,000 - $200 -
24 x Q= CDD - . . $0 .
ACEC = Heat Loss (Winter) Heat Gain (Summer) Annual Heating Cost ~ Annual Cooling Cost

ATg * CV

April 16, 2014
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=Site Layout:

=Schedule Implications: B |
i Task Name 2 iDuraticv Start 01 Finish < 012 Qtr 1, 2013 Qtr 2, 2013 Qtr 3, 2013 )
l ‘  Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep T :
1 - Building Envelope 166 days Mon 11/19/12 Tue 7/9/13 : : : ; | ST - :
2 * Roofing 103 days Thu 2/14/13 Mon 7/8/13 —, 728
4 * Curtain Wall 25days Mon5/6/13  Fri6/7/13 —_— ; | | ;. > A N
6 - Exterior Wall 120 days Mon 11/19/12  Fri 5/3/13 e —— : a \fg\/ - 1 AN
3 . Building . L :
7 Exterior Wall Framing 19 days Mon11/19/12 Thu12/13/12 . : \ -\ - §
8 Exterior Wall Sheathing 14days Tue 12/11/12  Fri12/28/12 = : e T \
9 Air Vapor Barrier & Insulation 60days Mon2/11/13  Fri5/3/13 § E 3 § ‘ e g carons \
. < : ; 2 Stories — 18’ 3 ‘
0 BrickVeneer/Flashing  7days Thu3/7/13  Fri3/15/13 e  Geisinger Gray's W (D> S .
11 Install Windows/Doors 16days Mon 3/11/13  Mon4/1/13 § — L Woods Ambulatory
: TR : o P : Care Campus :
2 Exeiioe FatiDg 7days  Wed3/13/13  Thu3/21/13 - b W ... Phasell. = N L S o
13 Facade Joint Sealant 11days Wed 3/20/13 Wed4/3/13 : - : = f : . | - _
: - : : ite i Le p T New Construction e Weaterial staging Area [T Construction
14 Building Dried-in & Conditioned Odays Tue7/9/13  Tue 7/9/13 z w913 ¢ ¢ Jul30'13 St e uscton | oyt L) D i e
. I_l --SlteFenoem eGaeFteldOfﬁce m T ts
. . ) George Andonie W it :ﬁenEMm Roads [N Subcontractor .::.. . ewc:;n::)um psterg
Shorten Brick Installation by 96 Days! Schedule Savings = 3 weeks October 16,2018 | ~ZZ0M ©  putertrcoms WS W ssovencawercone

April 16, 2014



PENNE;QTE GEORGE M. ANDONIE | CONSTRUCTION OPTION P A N E L I M P L E M E N T A T I O N P TEUTLA R ?:EEI;N((;E; PGUF;A\—(SPVI-\II:SOEDE

= Cost Implications: = Final Conclusions:

. .. . Prefabricated Panels Traditional Brick
Material Description Total Unit .
o Cost/SF Total Cost Cost/SF | Total Cost m 74 Archrtectu ra| Precast Pane's
*Implement = Additional S10/SF Exterior Face Wall 17,551 SF $25.00 $438,775 $16.10 | $282,571
Interior Component 17,551 | SF $19.63 $344,485 $19.63 | $344,485 * |Improve Thermal Performance by 20%
Insulation (2" or 4") 17,551 SF $1.37 $24,045 $2.68 | $47,037 Schedule Red _ 51D
. . u =
= Interior Components Same :a“""“gt ; 3,360 LF |$|2-26d |$7|'2de chedule Reduction ays
. . ransportation = = ncliude nciuae m o —
Vapor Barrier, Sheathing & Backup |Erection Equipment e e | sarom Implementation Cost = 550,000
(Scaffolding or Crane) ’
Total $48.2 $814,563 $38.4 |[$721,130 §
Costs provided by Nitterhouse Concrete, RS Means 2013, and Actual Project Costs . U
124 V24 o . ) .
2”7 vs. 4” Insulation = Notin owner’s best interest to pursue
Caulking Panel Joints Item Description P"’elfa':”tcaltcedt B-Eﬁs:“:gc : Increased cost and planning for implementation outweigh
anels 1otal Cos rick lotal Cos
Cost of Assembly $814,562.69 $721,130 savings in schedule and building performance
L. . General Conditions Cost $742,260.05 $785,922
" General Conditions Savings Total $1556,823 $1,507,052

**Estimated Assembly costs based on RS Means 2013, Nitterhouse Concrete, and Actual Project Costs

21 Days = S43,663
April 16, 2014
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Analysis #3
Re-evaluation of Structural Composite Slab

April 16, 2014
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= Opportunity Identification: m Existing Conditions:

"Vale Engineering on Structural = 38,000 SF of Composite Floor
System (20% of Building Costs)

w2 1 | -
= Reduce Overall Building Costs 3 %" Lightweight Concrete

=2” Composite Metal Decking (18-Gauge)
" Proposed Solution: = Typical 30’ x 30’ Bays (40) s

W24XE2 [50] |

" Change Lightweight Composite
Deck to Normal Concrete
= NW = Lower Material Cost | g G :
® Research Goal:
= Reduce building costs
. . _.‘__*. W24XE2 [60] bt
. Improve bU|Id|ng performance Current Typical Bay (LW Concrete)

April 16, 2014
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® Breadth Conclusions:

m Structural Calculations:

, CURRENT TYPICAL BAY PROPOSED TYPICAL BAY DESIGN o _ ‘ == ‘
| |
Determine NW Deck Assembly (LIGHTWEIGHT CONCRETE) (NORMAL CONCRETE) 4 72" NW Composite Deck i oo e "
" Check Beam Sizing -~ , _ Increase Reinforcement
. o Existing LW Design Proposed NW Design _ .
" Check Girder Sizing Item Description Size ltem Description Size "Beam Spacing and Size
.. LW Concrete Material 3.25" NW Concrete Material 45" . ;
= Check Column Slzmg Concrete Placing <6" Concrete Placing <6" " Girder Sizes Increase to é g 53 g
= Check Footing Sizing Conclrete Reirll(forcing 6x6 W1.4xW1.4 Concrete Reinforcing | 6x6 W2.1xW2.1 W24x68 2 g g g g
Floor Decking 2VLI18 Floor Decking 2VLI18 = * > *
Shear Studs 2" Diameter T 14" Diameter 360lbs of SteeI/Bay
Steel Beams (4) W18x35 Steel Beams (4) W18x35 - . .
2 VLI Siab - Steel Girders (2) W24x62 Steel Girders (2) W24x68 SR kel (RIS Sl
g AU XA B e A 6.5" Additional Fireproofing - Additional Fireproofing i _ A- e 24168 (60 o
2 i . |
| e | s Member Quantity Constant |
35" L. . . Proposed Typical Bay (NW Concrete)
Source: Vulcraft Decking Catalog u NO Add|t|0na| FlreprOOflng

April 16, 2014
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= Construction Implications: = Cost Implications: = Final Conclusions:
. . =
| Floor-to-floor height Initial Goal = Reduce Project Costs
Item Description R Ys .em : OSERaHO Escalate Costs by 527,344
Loose 1.25” per floor Proposed NW | Existing LW (A/B) . . o
Concrete Material & Placing $85,068.00 | $80,643.60 1.05 Upsize Girders (Additional 7.2 Tons of Steel)
Absorbed by ceiling plenum Concrete Reinforcing $15,480.00 | $12,960.00 1.19

= Revised Goal = Improve Building Performance

Composite Metal Decking $136,440.00 | $136,440.00 1.00
Headed Shear Stud Connectors $22,080.00 $22,080.00 1.00 Vibration, Moisture, & Fireproofing
2. Beam Deflections: Structural Steel Framing $713,904.00 | $693,504.00 1.03
Additional Fireproofing - - -
Impact on building’s serviceability TOTAL $972,972 | $945,627 1.03 .
Costs taken from 30x30' Typical Bay Detailed Estimate (Assuming 40 Bays) . Recommend Change.
Addressed in Structural Analysis : : :
y = |Implementing change increases system cost by 3% " Improved Quality Control
Concrete costs still increased = Reduce Risks of Escalating Project Cost & Schedule

3. Improved Quality Control:

Largest % Increase = Reinforcement
Metal Decking & Studs Constant

Moisture Content Could have saved project over $100,000

Fireproofing
April 16, 2014
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ANALYSIS 1 | VIRTUAL MOCKUP IMPLEMENTATION: ANALYSIS 2 | BRICK FACADE PREFABRICATION

_IMPROVE EFFICIENCY 14 * Implement Virtual Mockups for the facility’s Operating = Would not recommend the prefabrication of the
[ECTENTITN S, & Enoscopy ooms pulding’s foeac

STREAMLINE PROCESS W4 Save Cost Increased Cost & Planning
m&& sae I Reduced Schedule & Building Performance

Reduce Risk

REDUCE COST X e oy — ANALYSIS 3 | REEVALUATING COMPOSITE SLAB

5— = Recommend Changing from LW to NW Composite Slab
“wprove QuaLTY ConTroL I

Improved Quality Control (Reduce Risk)

April 16, 2014
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My Family & Friends
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S John Mesenar Geisinger Health Systems ALEXANDER
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A BUTZ FAMILY COMPANY E
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Questions & Comments

—— 1 4 ‘& wa wrae e

U ri 3 - | .)/‘.- r _._;-—“h »
T e T — e N ﬁ - s | ILJJLL Bl ﬁ
SnEmEEmmEn_ L : — =y T T | 1 { =5 B 4=

i r . =it d [ Lh'i ‘ A‘ : [ . "t. k= = EAR el )

Ry P
IR
**Rendering courtesy of Alexander Building Construction with Owner Permission

**Rendering courtesy of Alexander Building Construction with Owner Permission
April 16, 2014
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WorkFlow — Virtual Mockup Development

George And
5
=B Develop/Obtain Develop Medical Equipment X _ S Get all Materials in Import 3dsMax _FBX - _
'g g Architectural & MEP [—3 & Components using = mmhm‘_: ol ""::: one — Ex‘:ﬁ? — Imm;.ﬁ::::ﬂ s —  3dsMax & adjust [—» m?: ¥ file into Unity Game [— (s t;:;:m
= § Revit Models Revit/Sketch-up et scale Engine T
Qperating Room kMockup
Construct Working
Space Maodify Components
_| | Add Termin | d Content [4— —
el Ada S Assign ials/ Textures 1
2 Assign Mesh Colliders Interactive Compaonents
Add Directional Light 2
wml_::' = *! install Text Triggers [~ Display Messages
— 4 — — — — ] lrngears OB FEA File Align 1" Person Controller

|

! *
“Meny” Scene !
1

w
(-]
®5 Develop 0
‘s § “Menu” Scene 4
E ] Background Image 1
L — {=Ju Camera View Alignment 1
z3 welcome Message M
s Menu Buttons 1 ¥
: Endoscapy Room Maockup
: Construct Working
1 Space Madify Cor
I » Add Terrain = - Incorporated Content (4 - —h — — — — — .
: Mdﬂth Light Assign Mesh Colliders ll.hﬂmcﬂﬂl
1 R Install Text Triggers [ | Display Messages
RN N — — align 1¥ Person Controller
r Import ER .FBX File

it i | i’ ettt

T @ @

‘WelcomeMesgl cs Objectinteractionl.cs WelcomeMesg2 s Objectinteraction2.cs

=

Menu Button Layout cs

Unity Game Engine Information

Endoscopy Room Model FEX

April 16, 2014




PENNSTATE GEISINGER GRAYS WOODS
=~ GEORGE M. ANDONIE | CONSTRUCTION OPTION APPE ‘\‘ DIX ZA PTEUILA RR (BAEE (R RlE o [FaEs |

Precast Panel Takeo
Panel Panel  [Panel Width |Panel Height | Openings |Total Opening| Joint Sealant | East | South [ West | North | Total |TotalPanel | Average | . .
3 Orientation | Designation Ft.) Ft. .&Type)| Area (SF) LF) Fagade | Facade | Fagade | Facade :Quantity | Area(SF) | Cost/SF EWING
2 A1 25 10.5 - 0 26 - - 1 - 1 26.25 $25.00 $656.25 COLE
S 5 B-1 5 3172 - 0 73.44 1 - - E 1 1586 $25.00 $3,965.00
i i i > B-2 5 417 - 0 93.4 - - - 1 1 208.5 $25.00 $5,212.50 —— ]
Interrelationship matrix X 2 7 187 184 (18 15 142 (14 13 125 12 2 e
; P hbbbb b o c1 7.25 30 - 0 745 - - 3 - 3 652.5 $25.00 $16,312.50 >
e rotc
D-1 75 30 1xW5 33 75 3 - - - 3 576 $25.00 $14,400.00 & Lo e & » : i A : P
D2 7.5 2185 1xW5 33 58.7 1 - - - 1 130875 $25.00 $3,271.88 i o o
38 g EL 8 15 1x W4 205 46 B 1 - B 1 99.5 $25.00 $2,487.50 I do= 2 = 2 T T a T_m e per=re
s ) L E2 8 9.77 1xD1 55.66 3554 - 1 - - 1 225 $25.00 $562.50 iIF T T T P ] M D e e e P s = T
o > [ z | |
£ ) b= ] E3 8 30 1xW5 33 76 E 1 - - 1 207 $25.00 $5,175.00 > 5 H F T I wiasw
g A gle| 8 F1 9 30 1xW6 2% 78 2 - - - 2 488 $25.00 $12,200.00
= > | 'S el B2 0 —] TS
= o e Sl 5= E F2 9 30 2xW1 256 78 - - 1 - 1 2044 $25.00 $6,110.00 fp—— s e e .
o 2|8 | v Tla|l~ 8 . | freenin e v o
B3 =3 |= |2 || F3 9 30 1xW7 14 78 - 6 - - 6 1536 $25.00 $38,400.00 . = ! 1 | sconngn g, e
| Z|lo|lx]|c “Bls|le| o G1 925 30 - 0 785 - - 2 - 2 555 $25.00 $13,875.00 ~ sty ' - | i
= = |~ e a ’
cels 5«9 2lo|q| e G2 925 30 2xW1 256 785 - - 2 - 2 503.8 $25.00 $12,595.00 it e —
28 g8 (< el = G3 9.25 30 1xW7 14 785 - 1 - - 1 2635 $25.00 $6,587.50 | ATy = 4 _ -3 rmsrnocs A [I D D E| H .
] S| &|2|® e | & - T H-1 10 30 2xW1 256 80 - - 1 - 1 274.4 $25.00 $6,860.00 i sty L 25 o S 1% - RS 1 . 4 st Lok 4 5
[} | o o c 5 = ] bl e — L 2 | <
Qix>s|z|([8|8|= S|E|l® — H2 10 30 2xW5 66 80 - - 3 - 3 702 $25.00 $17,550.00 . s e s m—p i . =
5 el s L) o ouT ELEVATION WEST ELEVATION
E|B|E|=|5|F5|8|L| @ s H-3 10 30 1xWs 33 80 - 1 - 5 1 267 $25.00 $6,675.00 DRE A 3eRE a1
o a 2| 8|83 % E |2} [} = H-4 10 30 1xW6 26 80 3 > o c 3 822 $25.00 $20,550.00
] o =] = o 3
Owner Requirements 2| E|E|&E S8|5|8|0|3 E H5 10 27 - 0 74 - 1 - - 1 270 $25.00 $6,750.00
7 R w H-6 10 977 - 4 3954 - 1 - - 1 97.7 $25.00 $2,442.50
*Correlation Matrix: > o ]
Exterior Matches Existing 1 (30% FRETR T e 105 30 - o 81 - - 1 - 1 315 $25.00 $7,875.00 12 12 125 f
30 |270 oSG EaivE NN 12 105 30 1xW5s 3 81 - 1 - - 1 282 $25.00 $7,050.00 .| eg :
- Negative Correlation 1 1 136 - 0 492 - - 1 - 1 1496 $25.00 $3,740.00 | Rt Y AllA } 0 0%
) 1 /1111 4
Low Construction Cost|— 2 |20% )2 1 30 1XW6 26 82 1 - - - 1 304 $25.00 $7,600.00 { | “ / [ :
60 |20 |20 | 20 {180 K-1 1.2 30 2xW1 256 82.4 - - 2 - 2 620.8 $25.00 $15,520.00 L. I u J {4 — T
*Weighting Factors: L1 115 30 . 0 83 E . 1 E 1 345 $25.00 $8,625.00 | PR
P SeconorooR
Short Installation Schedule ——+— 1 = 1~1 3 (16% Strong (9) L2 15 30 2xWs 66 83 - - 1 - 1 279 $25.00 $6,975.00 R [ 3 e |
14448 < 2 M-1 117 30 B 0 83.4 - 2 1 - 3 1053 $25.00 $26,325.00 LT : |
Moderate (3) M-2 11.7 30 1, 12 2 83.4 o 1 o o 1 329 $25.00 $8,225.00 I ) SCRORS S '
Good Insulation Performance | = | { 4 |114% Weak (1) M-3 117 30 13,14 12 83.4 - 1 - - 1 339 $25.00 $8,475.00 ‘ + ;.m-, 008 4, \
126 14 M-4 117 30 1x15 1 834 - 2 - - 2 680 $25.00 $17,000.00 < ‘ e \
M-5 117 30 1xW1 12.8 834 = 1 = = 1 3382 $25.00 $8,455.00 | PesT 008 4 3, ANOLED WEST ELEVATON ) )
Durable Wall Exterior = ll()8 t s t 5 |12% *customer Rating: N-1 12 30 - 0 84 1 - - - 1 360 $25.00 $9,000.00 e e e = v ;
d > o 6 High, 1 Low N-2 12 30 2xWw3 512 8 1 - - - 1 308.8 $25.00 $7,720.00 2 FLATTENED NORTH ELEVATION
N-3 12 30 1xW5 33 84 1 3 - - 4 1308 $25.00 $32,700.00 PRI
Maintenance Free Wall Assemblies t = t t 6 | 8%
. N-4 . . . 2 668 $25.00 $16,700.00
8 |24 8 *Panel Rank Weights: = e 1l 2 e 2 P
T 1.0 = Best N-5 12 40 - 0 104 - 1 - - 1 480 $25.00 $12,000.00 2 N M7 M L K J H G2 6 EATICARE PAER F3F4 FS5 F6 F7 G2 H .
Total (TColumn)(108(190(182{290(200|144 |62 | 1176 == 01 &5 a5 . A %6 . ) N 1 T 3305 $25.00 83125 - r—_— b1 b
0.8 = Second Best - - : - : . @l : =oe 1t 4 5 roto 4 | =
e . . . . . b3 = ToeoF o &3 @
Total (% Column)|9.2 [16.2[15.5|24.7[17.0]12.2|5.3 | 100% 0.6 = Third Best &' Pl e 8% 0 665 2 2 5 56D $4,875.00 - 3 o opee | . Z
Q1 16 4 - 0 40 1 - = = 1 64 $25.00 $1,600.00 'l N 0 [ | M 1 £ " |
= = bl k bl | || | | e b { b { } b K fo—nios 10215 18— 01— et Aol ot—ppt— oo — o a a i
Existing Wall Performance (Units) 2 R-1 19 4 - 0 26 ° ° ° 1 1 76 $25.00 $1,900.00 i | | [ | | [t l T i |
s1 2125 4 - 0 505 - - - 1 1 85 $25.00 $2,125.00 e ¥ == : : =" : — 2 : : =2 S 5%
HighConcrete Performance (Units) TOTAL VALUE: - : ; O A A el s b ; tisnmseadt : - &
- e | Y oo
& - - - : - { oo e P a e -
NitterHouse Performance (Units) BGiColtpatKank) 5 vt 262 10 : ° ©7.24 ! ! 262 S BT N & v e : D D u e o
- . I V-1 10.65 10 - 0 413 1 = = - 1 106.5 $25.00 $2,662.50 : secoongm g, SSOE R e | conoos o, GEISINGER
PBVS, Performance (Units) ost Suitable Panel* W-1 5.54 - - 0 329 - - 1 - 1 57.9 $25.00 $1,447.50 GRAY'S WOODS Ly sunnnens D f:l - GRAY'S WOODS
X-1 15.56 - - 0 56.1 - - 1 - 1 192.5 $25.00 $4,812.50 AMBULATORY CARE CAMPUS PHASE Il T AMBULATORY CARE CAVPUS PHASE I
HighConcrete Panel Ranking|0.6 (0.6 (0.6 1! 814.4 ToTAL T o 75 = s 73| CONSTRUCTION DOCUNENTS ]‘ ﬁ. i Ij CONSTRUCTION DOCUMENTS
1 — - 3,360 LF 17,551SF | $25.00 $438,782 i I 43 CoENDIRL 1 FsTRO0
NitterHouse Panel Ranking 0‘8‘ 1 Josloslos 1007.6 *Anticipated Schedule Durations (Days) | 119 [ 156 | 138 | 050 | 463 | H 7 = = - 3 E—— T ke e = ——e—— — oo g —
- Costs and Productivity Rates provided by Nitterhouse Concrete i . 1 .k = e m T L} = 1 T e e ol o2 < o s commssait PR 2w | i3 i
PBVS Wall Assembly Ranklng‘ 1 10. N 101 ‘0.0 1000.4 -Quantity Takeoffs taken from... i - —— aswme
*Assuming Productivity of 15 Panels/Day H ¢ SR BEATION VsouE: s v A — —
V panel costs, duration, and weight are relative and are use - T T T T T H i s b 2 2z n 3 " i s o ] oo o - oo i ot
performance comparison purposes only | Opening [ o2 | w - w3 wa L W5 W6 w7 i Lo T j L | H cD A311 CD A312
l Area (SF) | sse6 | 128 | 256 205 | 33 1 2 14 ] 11 e 1| il =l
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PENNSTATE GEISINGER GRAYS WOODS
=~ GEORGE M. ANDONIE | CONSTRUCTION OPTION APPE ‘\‘ DIX 2B PTEUILA RR (BAEE (R RlE o [FaEs |

- . . -
- Prefabricated Brick Wall R-Value
CONDENSATION ANALY SIS CONDENSATION ANALYSIS . . R VALUE ANALYSIS R VALUE ANALYSIS
The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (11a) The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (11a) Materlal Com ponent Tthk. R'Va I ue The Heat, Air and Moisture Building Science Toolbox - V.IB-E/U (11) The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (11)
WALL SECTION AND PROJECT WALL SECTION AND PROJECT R 0 Outside Air Film - 0.17 TEMV;QEIATSSEEI(?EA%}IEDNTS PROJECT TEM\g‘EEIATSEEEIgEAAIggNTS ) PROIJECT
C] o J jsi
intg) VAPOUR PRESSURE GRADIENTS i\ 1101/ Name Geisinger Grays Woods (inHg VAPOURPRESSURE GRADIENTS i 1ol Name Geisinger Grays Woods (°F) (°F) | Name Geisinger Grays Woods (°F) (°F) |Name  Geisinger Grays Woods
eisineer - — — e a . . n _ _ 160 - 160
1 ——1,——135 | Number 001 33—l TSR 1135 | Number 001 R, Exterior Face Thin Brick 5/8 0.12 o0 — mi 7|70 | Number o0 o Number 001
[ - 9|t 1 i i ) M |E = g - 1 i i [|Ext| ol Int. | ] Cit Port Matilda, PA City Port Matilda, PA
Ext. v o | City Port Matilda, PA Ext| e . Int. City Port Matilda, PA . . . > g 1y - e,
T VAR, TR | ko [ \, bl . 140 |- L " | 140 140 140
] B H o] 1 fcio o b 2 | 1 pwe 2200014 R, Exterior Concrete Wythe 3-3/8" 0.58 Existing Brick Wall R-Value I = 1% MK 4 | e 2200014 T
I ’ I ] i I o7 ‘ | is by: Geor i ; Analysis by: George Andonie Analysis by: George Andonie
1.05 v _l1.05 | Analysis by: George Andonie 1.05 — T | : 1105 |Analysis by: George Andonie . . . 120 |- 122 iy — 120 ysls Dy. & — 120 120 RUIet AR
| _— o e — = : I —— [ 7
I EL ] _ I = ] Insulation Material Component Thick. R-Value l | — . I opion
= ] Wall Type Option l:; 090 ,% AlE 090 Wall Type E Option R 3 100 |[om ;._4@__ ﬁ( -L : 100 ype | | Up w0 I 300 | |
0.90 | (N L' ! —0.90 — .90 |- A TG I —0. . n o o o s |
S| i ; P Wt — - (5) —-E o i 3
r =] - AL v i} CLIMATIC CONDITIONS i : / ' | V. i CLIMATIC CONDITIONS (POIylsocyanurate) 2 13 Ro OUtSIde Alr Fllm 0 17 s 77 A . CLIMATIC CONDITIONS © [ e, w0 CLIMATIC CONDITIONS
075 — = G —0.75 0.75 | : 1E —0.75 . N . . 1 80 |- i) 1 {80 ) - ‘ =l - | wa )
I el | AT | Winter | Summer I = *sa ] Winier | Summer R, Interior Concrete Wythe 3 0.23 R, Exterior Face Brick 3-5/8 0.64 S 2 : , Winter | Summer i E ] | Voer | Sommer
E dE = E 1= S e e | Vi S iy Ui i i T S S R | R A [ RS S - i . “xt. 3 ixt. _ = | | Int. cxt. | Int. | Ext
0.60 :j [ 060 : Int. = Ext. | Int Ext. 0.60 |— #Q _10.60 | Int. | Ext. | Int | Ext. R R " ) : o 60 |- ¢ ; 160 N Int. | Ext | Int Ext 60 7 g 60 - | |
S | 1 | Tempen | 70 1 » — 1 tempen | 00 1 R; Air Cavity 1-1/2 0.98 R, Air Cavity 1-1/2 0.98 1 |TempcB) 70 175 o4 = ]T:;n(g/(]n oL
= | | | | L e " i | 40 - . 40 | RH (%) | 25 67 | 50 | 72 40 - = Dpe 40 °
0.45 B 3 —o045 |RH (%) 25 | 67 | 0.45 = ] —045 |RH (%) 25 | 67 | - - | 5 Dpt | | = P
= o e - | . | . . e . n H . e . n L --1 e e W) o y Bk ik = W) DPT (°F 33| -6 | 56 94
2. A { [orTeR) | 3 » =2l e { |orren | 3 e | R¢ Semi-Rigid Insulation 2 7.12 R;  Semi-Rigid Insulation 4 14.24 . "l w)|PrTe | 3 e | s | o . L Rl [erren || e
0.30 S | —030 0.30 |- f o5 I 'lE —0.30 : H | - | . - R i =20 | ..
SNt  PENNSYLVANIA ol = AL 1 || PENNSYLVANIA | R, Air Vapor Barrier - Negligible R,  Air Vapor Barrier - Negligible o A il 8 . PENNSYLVANIA N A2 2k L .| PENNSYLVANIA |
— + |Con 1 - : ] ] - c = 3 - |
015 . ! STATE UNIVERSITY | s %3 i 1" | STATE UNIVERSITY . ; . " I = | [ ¢ | STATE UNIVERSITY i i H . ; | ‘ STATE UNIVERSITY
0.00 - 104 ENGINEERING, UNIT A | 000 L= - A, —om || 104 ENGINEERING, UNIT A | Rs Sheathlng 1/ 2 0.64 R5 Sheathlng 1/ 2 0.64 201 —EA : — A 104 ENGINEERING, UNIT A 20l A H =] DL 20 || 104 ENGINEERING, UNITA
= || UNIVERSITY PARK, Pa. USA. 16802 | = = " | UNIVERSITY PARK. P, UsA 16802 " | I d il [ o wwr AF sommr | UNIVERSITY PARK, PA, USA, 16802 T aETTr— | UNIVERSITY PARK, PA, USA, 16802
[+~ No coNDENsATION** ] i o | [___** NO CONDENSATION | AR o R, Cold Formed Metal Stud 6 7.28 Re Cold Formed Metal Stu 6 7.28 : ] _—
i | Rvap Temp | VapSat  VapCont i ‘ Rvap | Tem VapSat | VapCont | Generic Material Manufacturer | Model No. | Lhick Rval | W.Temp. | S.Temp. Generic Material Manufacturer | Model No. fuck | 8 -temp. 5. lemp.
| Material Manufacturer | Model No. | [ b ng Material Manufacturer | Model No. P P P 2P n n (in.) (R) (°F) (°F) ( [ (in.) (R) (°F) (°F)
| (M) | P | (inHg) | (inHg) ‘ ; M) | CF) | (inHg) | (inHg) R, Gypsum Wall Board 5/8 0.46 R, Gypsum Wall Board 5/8 0.46 | , _ . ‘ - b ol on | e | ee
1 | air o Gy, 374 . No Recor.. i Generic.. ‘ S0 Y - | e || air film (ext), 3/4 in. N ‘ Generic... 0.001 | s 0.041 0.027 1 ‘ air film (ext), S/fl in. No Recor... Generfcu. | 0.75 | 0.17 ‘ 1.5 103.8 ; :lr t;mf (ext), 13;;1 -m. :o ]liecor.‘, | Genenc.“ 0;5} 0.12 1.6 103.7
2 | brick, facing, 1/2 in. NoRecor.. | Generic.. 0358 | 1.6 | 0041 | 0.028 2 | brick (TTW), 4 in. | NoRecor... | Generic... 1430 | 32 0.045  0.035 R |nside Air Film - O 64 R InSide Air Film _ 064 2 br:;k (TTW), 4 in. No Recor... Gcncrfc... 4.00 0.64 3.2 103.1 rick, facing, 1/2 in. | No Recor... eneric... | 0. ’ . A
3 | concrete wall, 4 in. | NoRecor... | Generic... 1430 | 29 | 0044 | 0036 3 | cavity, 2 in. ‘ No Recor... | Generic... 0.016 59 | 0.051 | 0.035 11 8 3 ‘ cavity, 2 in. | NoRecor... | Generic.. | 2.00 | 098 5.9 101.9 3| con:ﬁle wall, ‘lhn. ‘ No Recor... | ((Eenencm i :gg 1025384 320-94 | 19013-(2
i i i : i 5 i-rigid 1 i i | [ | i-rigid i i | i int.) ins i | Recor... jeneric... 1 . R | 6
4 | ureth.(int.) insul., 2 in. No Recor... Generic... 2.861 304 0.168 0.051 4 | semi-rigid ins., 4 in. | No Recor... Generic... 0.057 | 450 | 0301 | 0.036 1 _ / n 1 _ / n 4 | semi rigid ins., 4 in. . | No Recor... Generfcu. 4.00 14.24 45.0 855 4 | ureth (int.) insu; ,,72 in | No | : ‘ !
5 | conerete wall, 4 in. No Recor...  Generic... 1430 31.7 0.178  0.058 S | membrane (#1), .080 in. NoRecor... | Generic... \ 21.190 | 452 0303 | 0.165 TOtaI 1 7 5 8 3 122 TOtaI 1 4 1 4 2505 5 1 membrane (#1), -08'0 in. ‘ No Recor... Gencrfcv-- 0.08 0.07 45.2 85.4 5 con_crelc fvall, 4in. No Recor... Qener{cu- :-gg | Eg: | zi; | 2:};
6 | cavity, 2 in. | NoRecor..  Generic.. | 0016 | 339 0.195 0.058 6 | plywood shtg., 1/2 in. No Recor... | Generic... 1.054 47.0 0.324 I 0.171 6 | plywood shig., 1/2 in. ‘ No Recor... | Generic... 0.50 | 0.64 47.0 84.7 6 cavl»ty,?}nt ‘ | No Recor... | Generic... P2 A 339 .
7 | semi-rigid ins., 2 in. | NoRecor.. | Generic... ‘ 0.029 ‘ 498 | 0360 | 0058 7 | framing, 2x6s, 6 in. | NoRecor.. | Generic.. | 2043 | 670 | oss7 | 0184 U-Value | 0.032031 U-Value | 0.03992 7| framing, 2x6s. 6 in NoRecor.. | Generie.. | 602 | 728 610 | 763 7 semirigid ins., 2. | NoRecor... | Generic.. | 200 | 7.2 4?.3 - ms
8 | membrane (#1), .080 in. No Recor... | Generic... | 21.190 499 0362 | 0.168 8 | gypsum bd., 5/8 in., (#1) No Recor... | Generic... 0229 | 683 0.697 | 0.185 - - = 8 g?fpsum t?d., 5/8 1fx,, (#1) No Recor... | Crenerfc... | 0.63 : 0.46 1 68.3 75.7 8  membrane (#1), ,030 in. | No Recor... | Gcner%c . 0.08 0.07 499 | 83.4
9 | plywood shtg., 1/2 in. No Recor... | Generic... | 1.054 51.3 0.381 ‘ 0.173 9 | air film (int), 3/4 in. | No Recor... | Generic... | 0.006 | 700 0740 | 0.185 R-Values taken from Nitterhouse Concrete Manufacturer R-Values taken from ASHRAE 2009 Fundamentals (Tables 4 & 7) 9 | air film (int), 3/4 in. No Recor... | Generic... i 0.75 0.64 700 | 750 9 plyw.nod shtg., 1’l2 in. | No Recor... | C‘rener{c... 0.50 0.64 513 | 82.8
10 | framing, 2x6s, 6 in. No Recor... | Generic... 2.043 67.6 ‘ 0.680 0.184 10 ‘ | | | | ‘ ‘ i | | 10 | framing, 2x6s, 6Im. | No Recor... | Generic... 1 6.02 ‘ 7.28 67.6 76.0
11  gypsumbd., 5/8 in., (#1) | No Recor... | Generic... 0.229 68.6 | 0705 @ 0.185 11 | | | | : 11 gypfum bd., 5/8 in., (#1) | No Recor... | Gcncr%c,.. ; 0.63 | 046 68.6 75.6
12 | air film (int), 3/4 in. No Recor... | Generic... 0.006 700 | 0.740 0.185 12 | | | | i i 12 ‘ air film (int), 3/4 in. I No Recor... I Generic... | 0.75 0.64 70.0 : 75.0
| TOTAT ar (1 avar M ‘ | 20774 nm N Nam ‘ MnmT TOTAT ar (T aver 0\ I Tosnas | oam M00a0N | N7y Tatal ar (T aver M 1723 2511 nm 1na m I Total or (T aver ! 2173 naz b ndm
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Annual Heating Fuel Consumption (Winter) Annual Coo"ng Energy consumption (Summer) D [Task Name Duration Start Finish e pa”e‘SChw“‘e'Z:i‘”i:;:WsW°°d5pr°je“ Qir 2, 2013 Qtr3,2013

Jan Feb Mar Apr May Jun Jul Aug

Nov
Structural Steel Top-Out Odays Mon11/12/12 Mon 11/12/12 Nov 12'12

Existing Brick | Precast Panel Variable Unit Existing Brick Precast Panel
Assembly Assembly Assembly Assembly
Install Roof Blocking, Parapet & Drain 16 days Wed 12/5/12 Wed 12/26/12

Heat LOSS (Q) BTU/hr 48,344 38,790 Heat Gain (Q) BTU/hr 20,318 16,303 : Membrane Roofing 30days Wed 12/19/12 Tue 1/29/13

Building Envelope 166 days Mon 11/19/12 Tue 7/9/13

Variable Unit

Roofing 154 days Wed 12/5/12 Mon 7/8/13 Lg

Annual Heating Degree Days (HDD) °F * # Days 6087 6087 Annual Cooling Degree Days (HDD) °F * # Days 622 622 e enelteeine e
Winter Temperature Difference (AT) °F 69 69 Winter Temperature Difference (AT) °F 29 29

R N e 10 Air Vapor Barrier & Insulation 18 days Mon 2/11/13 Wed 3/6/13 —
Heating Value of Natural Gas (HV) BTU/ft"3 1027 1027 Cooling Value (CV) BTU/KWh 3415 3415 [t e i

West Fagade 80 days Mon 11/19/12 Fri3/8/13

Exterior Wall Framing 6days Mon 11/19/12 Mon 11/26/12 -
Exterior Wall Sheathing 4days Tue12/11/12 Fri12/14/12 =

Heating Efficiency of Equipment (HEE) %/100 0.8 0.8 Annual Cooling Energy Consumption KWh 3,063 2,457 12| South Fagade % days Tue 11/27/12  Thu 4/11/13

___________________________________________________________________________ 13 Exterior Wall Framing 8days Tue11/27/12 Thu12/6/12 L]

Annual Heating Fuel Consumption Cubic Feet 124,579 99,959 Average Electricity Cost (PA) $/KWh 0.0921 0.0921 || terr il hestg S _|on L7713 Mo L2742 =
15 Air Vapor Barrier & Insulation 24 days Thu3/7/13 Tue 4/9/13 e

Average Cost of Natural Gas (PA) S / 1000ft"3 11.67 11.67 Annual Cooling Cost ($) $398 $319 16

An n uaI H eati n COSt (S) S 1 617 S 1 297 *Pennsylvania’s Average Electricity Costs taken from U.S. Energy Information Administration i: Ea;:::;a" framing :ZZ::“:: 22:77:1122 I:: :Zgju
g b b 19 Exterior Wall Sheathing 4days Tue12/25/12 Fri12/28/12 =

*Pennsylvania’s Average Price of Natural Gas Cost taken from U.S. Energy Information Administration 2 Air Vapor Barrier & Insulation 15days Wed 4/10/13  Tue 4/30/13 —
21 ———
22 North Fagade 126 days Fri 12/14/12  Fri 6/7/13
23 Exterior Wall Framing 1day Fri 12/14/12 Fri12/14/12
24 Exterior Wall Sheathing lday  Mon12/31/12 Mon 12/31/12
25 Air Vapor Barrier & Insulation 3days Wed 5/1/13 Fri 5/3/13 =

b s : -

24 * Q * HDD . . 24 * Q * CDD 27 Curtain Wall %MM EEEE—
Annual Cooling Energy Consumption (ACEC) = s o PUAS [ —
ATW * HV * HEE ATS * CV 30 F:gea::rloianl:s‘zjant IIZ:'S T::S;’14/13 TuiS/ZS/lS .

31 Building Dried-in & Conditioned Odays Tue 7/9/13 Tue 7/9/13 1ul9'13 o ¢ Jul30'13

Annual Heating Fuel Consumption (AHFC) =
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GEORGE M. ANDONIE | CONSTRUCTION OPTION APPENDIX 3A AMBULATORY CARE CAMPUS — PHASE I|

324 DESIGN OF FLEXURAL MEMBERS 126 DESIGN OF FLEXURAL MEMBERS 422 DESIGN OF COMPRESSION MEMBERS
Ve W W W / VULCRAFT VULCRAFT \ U U U U / VULCRAFT
. . = = Table 4-1 (continued)
Restrained Type Concrete UL Unrestrained o . - -
Assembly of Thickness & Design Classifid Dock Type Beam 2 VLI Table 3-2 (continued) Table 3-2 (continued) Available Strength in .
Rating Protection Type (1) Mo. (2,3,4) Fluted Deck Cellular Deck (5) Rating Maximum Sheet Length 42-0 W Sh . : = 5 Fy = 50 ksi
- - i - = - = i
AW N 2uisv MNP L1520 Extra Gharge for Longths Lnder 60 Y apes Fy, = 50 ksi X W-Shapes F, = 50 ksi Axial Compression, kips
825 1.5VLL2VLLS 2VLP 3 | 1,1.5.2Hr. ICBO Approved (No. 3415) v 2 . e
o1 B L T AL SLAB INFORMATION Selection by Z, Selection by Z W10 W-Shapes
22" NWELW 833 * 15VLI VLS i 2VLP 3 ~1shr Total Slab |_Theo. Concrete Volume:
Sprayed Fiber D847 * 2VLI,3VLI 3VLP 1,1.53Hr. Depth, in. | Yd'/ 100 it Welded Wire Fabric
[ Dssa* 2VLI.avL VLB aVLP | 1524 Hr. 4 093 0250 66 - W1.AW1.4 Shape W10x
I g - 1 Interlocking side lap is not drawn to show actual detail. 412 108 0.202 BB - WA AW 4 " .
gg%" 1.5VLL 2VH 2&: 1.5VLP, 2VLP 3VLP ! :gg; 5 T e x“;‘agw“!a- Z |l ot M Mt 90y | By | uBF | Ly L Iy L Z Mo/ 20| 00 Mo | M/ S2o) QoM | BF/C20) GoBF L L 1, Lot o = = s = %
= B B
Bg;; v gVL} 3&: E A E— ? :; STEEL SECTION PROPERTIES 2”2 : g: 5317? :.g mmil Shape Kip-ft | Kip-ft | Kip-ft | Kip-ft | Kips | Kips | kips | kips Shape * [kip-tt | kip-tt | kip-tt | kip-tt | kips | Kips % ! * kips | kips Design FalQc | 0Py | FalSde | OcPy | PalSe | 0Py | PalS% | OcPa | Pl | OcPy
v = X6 - W2 1AW2.
e ng- - 3¥LI 3VLP - é;}:{; — — R ::m :% 322: & él“ﬁil | | In® | ASD | LRFD | ASD | LRFD | ASD | LRFD | ft | 1t In* | ASD | LRFD n? AfD LRFD 450 LRFD QSD LRFD | 1t 1t s AS,D LRFD ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
(continued) 733% | 15VL15VLI2VLI3V SVEZVIEVE 115Hr Dock Thicknass wight p B : v, F, L . e W2484 | 224 | 550 | 840 | 342 | 515 | 162 | 242 | 689 203 | 2370 | 227 | 340 |[wig:35 | 665 | 166 101|151 | 814 | 123 | 431 | 123 [510 |106 | 159 o | 413 | 711 | 431 | 648 | 398 | 508 | 344 | 517
Cai5 T SVETSULI VU SYLE AW SWP Tk e | oo o T w205 T = w Wahdes | 2 BN 2 RS S0 W 220 | 50| 214 ) 2070 [ 17 wizas | 642 [ R 15! 689 | 224 | 348 (R 122 6 | a6 | o1 | 407 363 | 545 [ @13
Da02 # 5VL.1.5VLI 2VLLaVL SVLE 2VLP SVl 115 Hr. e fpees o i oo 9 260 o Wi2x136 | 214 | 534 | 803 | 325 | 488 | 4.02| 6.06(112 | 632 | 1240 | 212 | 318 W16x36 | 64.0 | 160 987 | 148 | 624 537 | 152 |448 | 938|141 = 7 437 | 657 | 308 250 302
W )gim ‘—g\\jh ﬁﬁ.‘ g VL 153[# x VL e Zvune 0.0418 230 0492 0420 0489 3190 50 Wi14x120 | 212 | 529 | 795 | 332 | 499 | 509 765|132 | 51.9 | 1380 | 171 | 257 W14>38 61.5 | 153 954 | 143 | 537 547 | 162 | 385 874 | 131 § 8 27 642 288 337 200
Hr 2vLie 0.0474 261 0.559 0.495 0.558 3608 50 X 79 94 G 4.1 Y . 299 14° . b ‘
Unprotected Deck o164 [ 1SVLLSVIAVUSVLL | 1SVIR VLR OVLP | 11523 H vns | oose P o osss oros sore o (N=14.15) LIGHTWEIGHT CONCRETE (110 PCF) Wisxor | 211 R 791 SR 494 [EER 14.1 | 936 | 304 | 1750 RS W10x49 | 604 | 151 954 (143 | 246 897 | 316 | 272 | 680|102 g 9 | 415 | 624 | 378 322 217
D919 # | 15VL.1.5VLI2VLL3VLI | 1.5VLP, 2VLP, BVLl 1,15 H = T e W24:76 200 | 499 307 | 462 | 151 | 226 | 678 | 195 | 2100 | 210 | 315 W8x58 59.8 | 149 90.8 | 137 | 1.70 742 | 416 | 228 | 893 | 134 = 10 403 | 605 | 366 307 | 461 | 263
oo+ | TEVLTBVLIAVLISVLI | T VR VLR a1 T1enr e DieatSpon {8.1n) W16x100 | 198 | 494 306 | 450 | 7.86| 11.9 | 887 | 328 | 1490 | 199 Wi240 | 57.0 |EEE 135 685 | 21.1 | 307 |y 105 2 11| 389 | 585 | 354 201 | 437 | 249
L, L12VLL3VL Lt L Ar. 60 ] 66 ] 70 | 76 | 60| 86| o0 [ 96 [ 100] 106] 110 16| 170 ] 126 [ 130 . - o - b &
e D016 & | (VL SVLIDVLLAVLI |1 SVLE VLR VL9 | 115200 (N=9.35) NORMAL WEIGHT CONCRETE (145 PCF) BN Epproes Bepuns R v e v s s ey e v v s ey B s v s e W21x83 | 196 | 489 299 | 440 | 138 | 208 | 646 | 202 | 1830 | 220 Wi0x45 | 549 | 137 858|120 | 259 7.10 | 269 | 248 | 707 | 106 -} 12 | a7 341 a4 | 411 | 234
D915 # L1 L 1.5 Ll Hr. 3 b ) . as c e 3
# VLA, 1.5VLP, 2VLP, 1.1.5Hr. TOTAL SDI Max. Unshared Live Load_PSF 400 | 2o | o8 ) 1241 268| 2a5| 200| 67| 6ol 83| weo| 120 to1| e2| as4| 78| 72| e8| 61 W14x109 192 479 302 454 5.01 7.54 132 485 | 1240 | 150 W14x34 546 | 136 | 205 849 | 128 5.01 755 | 5.40 | 156 | 340 798 | 120 % 13 361 227 e ,B; k)
Exposed Grid 3 /" NW D216 + -5VL,1.5VLL2VLI3VLI LP 3VLP Hr. SUAB | DECK L CearSom Do Spoa 1 (F200) | 2vuie | to-e | 130 | 132 | 207| 280| 20| 208| 185 tea| 83| 1a1| 13| 21| e3| es| 7o 73| ee W18x86 186 | 464 290 | 436 | 9.01( 136 | 929 | 286 | 1530 | 177 | 26¢ & - =
: D7an+ o DEPTH | TP | TSPAN | 25PAN | 35PAN | 56 | 6:0 | 66 | 7-0 | 7-6 | 8:0 | B-6 | -0 | 96 | 10:0 | 1056 | 110 [ 176 [ 12:0] 126 o ! ® 2 : :
Zzwﬁw | D746~ V]ts L S Hg 23 7; avuzz [ 74 96 EX 27a| z3a| 21| 1es| 1as| 12e| ms| t0a| ea| as| 78| 7| 65| sa| s 20PsF | 2ving | 17 | 1@ | 37 | 24| zes| 2s3| za7| 208| 1e7| 71| 1ss| 46| 13| 27| 18| 2| e6| e0 W12x120 186 | 464 285 428 394 595|111 56.5 | 1070 | 186 | 279 W16 ~?1 540 135 | 203 824 l?‘i 6.86 103 413 11.8‘ 375 875 | 131 8 15
703° 1.5VLI2VL1.3 1.5VLP, 2VLP 3VLP 1.5Hr. o w a00 | avizo | w7 10410 112 a10| ze0| 236| zio| s 170l ss| 17| qos| es| sr| aso| 73| er| @ e | 123 143 14 | 377| 3| zen| 261 235| 214| 1es| a7e| 1es| s3] 1a3| 133| we| em| e o - , - . W12x35 51.2 | 128 192 796 | 120 434 6.45| 544 | 166 | 285 750 | 113 pocs 16 314 284 204 173
NWaLW g?gﬁj : im:: ng ; L : zx:ﬁ ggtg iﬁtg 11 5; gi i (o} = (=200) | 2viie | @ | n | 124 | s4a| ze8| 261| 231| 207| 1@s| tes| 15| ta2| we| 7| se| e1| 74| 68 vz | ra g0 | 102 | 28| 243| 26| 19a| 1ss| 1ae| wzs| va| 04| es| e8| e1| 75| es| e 0o \w2a68 | 177 442 || 404 | 141 | 212 | 661 | 189 | 1830 1 29 W848 490 | 122 | 184 754 | 113 167 | 255|735 | 352 | 184 68.0 | 102 §_ 17 297 269 188 158
Cementitious 2w = o 7] s9PsF | avine [ 10 | 12e | 129 | a3 a4 | 285 283| 228| 206| e8| 172| tse| 47| 37| 03| os| ar| s . 1 3 o : W16x89 175 | 437 271 | 407 776 116 | 880 | 302 | 1300 | 176 | 265 8 18 281 254 17 144
D755 1.5VLI2VLI,3VLl | _1.5VLP 2VLP 8VLP | 1.1.523Hr. 7} as0 | 2w | g0 13 w7 | 312] ars| 243] otr| se6| 7| des| 1o8| wiy| vor)| es| ol es| sr| w ) v
[ 759 TEVL1SVLI2VLLGVL | 1.6VLP VLB aVLP | 11523 Hr. % o] ZVLUE L AT 132 135 4001 8761 3301 o2l 261 2850 214 1051 GO 1661 154 1431 1001 1001 63 (=250) | 2viie | 13 125 120 | e8| 302| e8| 230| 215| 18| 7s| 14| 15| me| 10| two| oez| es| e % W14x99' 173 430 274 12 4.9 7.36 | 13.5 453 | 1110 | 138 | 207 W14V.'30 473 | 118 ”7 734 | 110 4.63 ?‘95 ?‘26 “9 ?91 745 | 112 £ 19 265 239 155 234 130
. e g 115234 Hr o o ez | g | o0 | @4 | 31| 27a) 26| | 6| S| c4) r21) G09) eof oof 3| 76| | 6 sspor | avime | w2 | wwa | ama | ore| | osa| ose| o8| m7| wes| wes| wm| ss| wwr| ws| sor| voo| e| ) weix73 | 172 | 429 264 | 395 (129 | 194 | 639 | 192 | 1600 | 193 | 289 Wi0x39 | 468 [117 |176 | 735|111 | 283 | 378| 699 | 242 |200 | 625 937 g 20 | 249 224 140 | 211 | 118
3 IW 754 1.5VLI2VLI,3VLI 1.52 Hr. s 450 | ovieo | s2 | 0 | o | se1]| sis| ois| 2ea| 210] qos| is2| 4se| 1zs| 2| 100 es| es| e 72 ) X ) ) o - <
R D742~ 1.5VLL2VLI LI 115 Hr. {2 0 (=250) | 2vng | 92 15 119 | 00| 3s6| 03| 26| 240| 26| 196 160 36| 12| 13| 03| 94| es| 79 S— - - @,'_B ‘3,'"] 4001 o4 040, 001 DA PN IO BOR ob VI _GRS6I 1S4y 108 = W12x106 164 | 409 253 381 393 589|110 | 507 | 933 | 157 | 236 W16:26" 442 | 110 | 166 67.1 | 101 593 | 898 | 396 | 11.2 | 301 705 | 106 g @ 217 196 116 174 972
2 NWALW Daga a2 ZLESULE 1182300 = ol | v | 2w | wa | w | za |l o) se| s see| as| o] aof wa| | | vl wo| | ot A B I B M M M N Wl e ] Wt M IR B - W18x76 | 163 | 407 255 | 383 | 850 128 | 922 | 27.1 | 1330 | 155 | 232 wiza0 | 431 [108 | 162 | 674|101 | 307 | 596|537 | 156 |238 | 640! 959 = 24 188 168 074 | 146 | 817
= “BVLI 3vL P T o Hr. m 2vn6 | 105 126 | 1z | 40 4ol sea| 39| 03| 2ve| z4s| 27| 2o9) vsa| aso| tav| 1ee| wr| 108 500 | 2vuzo | @7 108 —_— s 26 160 143 830 125 69.6
aHr 831 VL3V VLR 3V 1.1 I, 9 an: 277 =
212 NWALW 832 * 1.5VLI2VLI,3V 1.5VLP, 2VLP 3V 1.1.523Hr. ez | a7 &7 g1 | 4| ;7| 2re| 27| we2| am| tsa| ase| azs| ua| wea| e e 7e| w2 (t=300) | 2vLi1e | o8 |z | 394|345 g05| 272| 2a5| 223| 203 7| 47| 135| 24| 1iaf 05| 7| w0 W21x68 160 | 399 | 600 | 245 | 368 | 125 | 188 | 636 | 18.7 | 1480 | 181 | 272 W14:26 402 | 100 | 151 61.7| 927|533 | 811 | 381 | 11.0 | 245 709 | 106 ] 28 138 124 715 108 80.0
Sprayed Fiber )gg - 1.5VLI \vf‘ ¥ ¥ 2 g —1 Hr. 500 | 2vuo 78 9:10 102 400) 356| 313| 276 249| 193] 73| 156] qa1] 16| 116] 106 o7 sal 82 39PSF | 2vLi18 | 1049 129 129 40| 377| 335| 300| 272| 247| z27| 209| 93| 80| 43| 132| 122| M4l 108 W14x90! 157 382 574 250 375 482 | 726|151 425 999 | 123 185 W8x40 398 993 | 149 620 | 932 | 164 246 | 721 | 299 | 146 504 | 89.1 8 30 120 108 162 62.3 93.7 52.3
|—besa L1 vLd LE: sVt SEs HE waom | 2w [ se | o | s | ao0| zea| sas| ses| 2r3| 2e7| 24| r2| | | az| wr| w07| e| & avune | 10 | iz | i3 | a0l so0| ser| see| st1]| oss| sss| asr| 20| ses| o] 4s1] 1a0| 30| s - ] % i | & y 2 ) S
T Dot L ¥’ YLE. gx[P I B 51PSF | 2VLI1B | 97 M0 | it | 400 400| 377| 336| 301| 273| 248 228| 210| t162| 148| 136| 126| 16| 107 vz | T2 o3 o7 234| 204| 262| 200| 87| 1ea| 1s2| 18| 128] we| 108 8| oo| es| 72 W24x62 153 | 382 | 574 | 229 | 344 (161 | 24.1 487 | 144 | 1550 | 204 | 306 W10x33 388 | 968 | 146 611 91.9 7239 362 | 685 | 21.8 | 171 964 | 84.7 = 32 106 94.7 WVU 548 823 | 46.0
= VLT3V _— 1 Hr aving | 911 | 120 | 1z | aoa| ano| aoo)| ses| 6| 32| sms| ose| saa| ser| 171| ise| 1as| qm| 1ea 62t | 2o | &5 | 1wz | we | szl serl zes| seal zar| sse| 21| uss| ss2l 1] we| 1ol 1o1] wsl s W16x77 150 | 374 234 | 352 | 734 111 | 872 278 | 1110 | 150 | 225 Wi226 a2 [BS28l 140 ol 577 Bl s4c | 533 | 140 | 208 ~ g g; ggi gig ]i:
D902 # | 1.5VL,1.6VLI2VLI3VLI | 1.5VLR 2VLP 3 Hr. ez | 64 .0 g6 | 400| 3ss5| 278| zas| 216 1e2| 72| 55| ao| 20| ws| tes| or| es| e N . . N N ] o 5 i a 1 > it : = e o § ) :
oo ¢ TEVET VLI VLI VL] 1BV SVLF 3VLP KK He oo | o | e v v sl aol sl in| osa| siel veal srel senl sl 1sal sel wel al e (=325) | 2viito 9‘—u 18 12.—\ 40| 366 s24| 289| 260 236 zu? 108 56| 43| 31| 21| 1| q03| o5 W12x96 147 367 229 | 344 385| 5 «L 10.9 46.7 833 | 140 | 210 W10x30 36.6 91.3 | 137 566 | 851 3.08 461 | 484 | 161 | 170 630 | 945 pod 748 672 101
D918 # | 15VL1SVLIZVLLSVLI | 15VLE SVLE 3VLP He (asm | avine | g4 | 105 | 109 | eo0| 400 ase| | s07| avr| zis| tes| wrs| tse| vea| ts2| ver| | w02 R 2vve | s | oz7 | az7 | ol sof ass| oatef zse| sea| aan) 22| oms| deif dst| wof s g1 v Wi0x112 | 147 | 367 220 | 331 | 269| 4.03| 947 | 641 | 716 | 172 | 258 wex35 | 347 | 866130 | 545| 819|162 | 243| 7.17 | 270 | 127 | 503 755 0 | e78 606 | 91.1
Unprotsoted Geck g, ot 12\\:\[: g:::: MR 1 ﬁtg gg::; 2:{,’: T e stesr | s | 92 14 | 1 | aoo| avo| aco| 77| 33| 08| zre| ese| 1ee| ez 67| 1s3| 1a1| qm| am T e e B B o e W18x71 146 | 364 | 548 | 222 | 333 (104 | 158 | 600 ( 196 | 1170 | 183 | 275 i X - : =
. D916 # 15VL.1.5VLI2VLI 3VLI 1.5VLP, 2VLP 3VLP 1.1 Hr. avine | g5 16 1110 | 400| 40| a00| a4vo)| 3ss| 350) 318| 20| zao| 20 1e2| 76| 62| 1s0| 138 2 | 7o 1 o5 63 M| 2r7) 2| 186 TR 16T 47| 134] 12| 3) 104 6| 69 62 w1422 33.2 82.8 | 125 506 | 76.1 | 4.78 3.67 | 104 | 199 63.0 | 945 Properties
544" NW
D918 # | 1.5VL,1.5VL, L[ 1.5VLP, VIR 3VLP H. avuzz | e [ g2z | 400 3ma| 308 zro| ase| 23| er| avz| e | aze| we| 108| e8| w0 550 | 2wz | e w4 | 109 | 399, 550 30| 2re 251) 2o1| 81| 65| 150 197) 16| 116 07| 99| w2 W21x62 144 | 359 | 540 | 222 | 333 | 116 (175 | 625 | 181 | 1330 | 168 | 252 W10x26 313 | 781 | 117 487 | 732 | 201 480 | 149 | 144 536 | 803 P 4 [ 601 201 853 980 |54 811 %2 | 678
D919 # 1.5VL,1.5VLI L 1.5VLP, 2VLR 3VLP Hr. 600 | 2vipo [ 74 o1 o4 a00| 400| 300| 346 271| 241 215| 10a| 47s| 1so) 4s| 32| 424 w1| 102 (=350) | 2vli19 | @4 16 140 | 400| 387 342| 306| 275| 250| 228| 82| 65| 151 139| 28| 16| 09| 101 W14x82 139 347 51 215 323 540 | 8.10| 876 | 332 881 | 146 219 w8x31' 304 758 | 114 480 | 722 | 158 2.7 718 | 248 | 110 456 | 684 it k‘|p5‘ . ‘CL“-’ i JQ 0 Z J; E i 158 5 ”1 E
Cementitious 2V NWBLW | 3732 1.5VLL2VLI3VLI | 1.5VLP 2VLP 8VLP | : 1722‘3 ahir (=400) | 2vLit8 | 8D 1041 105 | 400| 400| 400( 381| 340| 307 238| 215| 94| 76| 18D| 46| 13¢| 123| 113 44PSF | 2vte | 103 | 128 126 | 40| 400| a7e| aa7| aos| 27a| zs4| 2a4| 27| 74| 60| tas| 38| 128 ne Py, Kips/in. 123 M’- 5 13 17.0 1.7 1 5 10.5 15.8 967 | 14 >
aH SIIW Pros YT ST sspsr | v | 80 | o | 1va | aoo| 00| soo| aoo| ars| ase| ses| oss| zr| 22| ms| wr0| wse| was| rme wvite | s | gzz | gwo | awol soo| soo| sl ssa| air| zso| zss| 2ss| z2sl| tss| w0l sr| | s W24x55' | 134 | 334 | 503 | 199 | 200 | 147 | 222 | 473 | 139 | 1350 | 167 | 252 wizxz2 | 203 | 7311110 | 444 | 67| 468 | 706/ 300 | 913|156 | 640/ 5.9 Pus, Kips 12 | 168 | 866 042 | 142 | 687 | 103 | 537 | 807
Sprayed Fiber [ TINALW Dass 2Ll RSP 11524 Hr T e T T T T e L Tt avuzz | 68 | &7 | @0 | 400| s62| 291| 268 201 z08| e8| 71| 16| 1e| | | me[ 13| es W18x65 133 | 332 | 499 | 204 | 307 | 998 | 150 | 597 | 188 | 1070 | 166 | 248 W8x28 272 | 679 102 424 | 638|167 | 250| 572 | 210 | 980| 459 | 689 P, kips 708 | 106 | 58.7 71.9 | 108 | 526 | 790 | 354 | 532
3N Daso 2Vu.3 1.1.52Hr. vz s e | 71| 400 300) 300 207| 23| 24| 210| 180] 471) 15| 141 120) 8| 108( oo 625 | 2ai20 | 79 | o0 | w2 | a0l aoo| aer| aeal aso| zae| ou| wee| wrs| weal| var| was| izs| ws| o7 W12x87 132 | 320 | 495 | 206 | 310 | 381 | 573|108 | 431 | 740 | 120 | 103 ) o Lp, ft 9.04 8.97 7.10 6.99 6.85
1 1 : - r x 495 310 g 5.7 g 93 01 . . . .
N 650 | PVLIZD L 611 s 20 00 400 4001 OO ROV DAMl FO7 PIBL I3 e ISR ML 1M 19 10 (t=425) | 2vno | #9 | ot | nes | 400| 00| 3o8| 3ss| se0| zen| 2as| 212| qe3| 78| te2| wao| aar| dzr| e W16x67 130 | 324 | 488 | 204 | 307 | 689 104 | 869 | 261 054 | 129 | 193 W10x22 260 | 649 975 405 | 609 | 268 | 4.02| 470 | 138 | 118 490 | 734 L, ft 336 316 26.9 24.2 218
1. Concrele thickness s thickness of slab above deck, In. e e R 2 i 400) 00, A00) 403, OF g9 2| gy KIS\ 199\ [IGp G118 12 s1psF | avine | s a0 | 40| 4o0| 4o0| 3s2| 955| az3| 286| 273| 220| z02| 87| 173| 60| 48| 139 x s 5 ¢ ; . ; Bhoe 2 5 : | 5 | 97
2. Refer to the U.L.*Fire Resistance Directory” for the necessary canstruction detais. GapsF || aviie | @7 106 | o1 | 400 400| a00f 4no| 400| 373| 40| 26| 243 22| 208| 87| 172| 1s8| 147 el o w5 | aoo| 0| 00| 00| so| sem| sur| swo| ws| z32| 2| wen| ss| 1| tem W10x100 130 | 324 | 488 | 196 | 294 264 ( 4.00| 936 | 579 | 623 | 151 226 W12x19 247 | 61.6| 926 | 372 | 559 | 427 | 643 | 290 | 861|130 573 | 86.0 79‘ mJ 3(1);.8 2;; 4 2;; 3 2(1];.: 171. 1
3. Cellular deck finish shall be gahanized, VLG | 8-10 10-8 10 200| 400| ao0| 40o| a4o0| oo 37| 309| ze0| 256| 234 215[ 198 tsa[ 168 e 2 = L - W21x57 129 322 484 194 291 | 134 | 203 477 | 143 | 1170 | 171 256 W8x24 231 576 | 866! 365| 549 1.60 240 | 569 | 189 827 | 389 583 Iy, in.
b Donvsa b dach i ot e whom dae I D& 05 Sorks designs. Deck finish shall be galvanized or phosphatized/painted. Notes: 1. Minimum exterior bearing langth roquired is 2.00 nches. Minimurm iterior bearing length raquired s 4.00 nches, Notes: 1. Minimum exterior bearing length requied is 2.00 inches. Minimum interior bearing length requred s 4.00 inches. ly,in* 103 934 534 450 366
Fludled deck I\r\gw is chnllhcal for fire re‘s\séa'nce Fluted deck;msS Em be gadv’amzed or Ehu:phauzeg;aw?;dﬂﬂgs Palné\s a special type of paint If these mirimum lengths are not provided, web erippling must be ehecked If these minimum lengths are not provided, web crippling must be chacked. w1019 216 539 81.0| 328 494 | 318 476 | 3.09 973 96.3 | 51.0 76.5 fy,in. 2.56 254 2.01 1.98 1.94
i tible with t - rotection and is U.L. approved for use in the dencted D7-- & DB~ Series designs contai $2007 from oy . contact Vuloraf when usi 2 from concenirated, dy = e prcic: X
i Danotes red ek Tieh 5 ot cHlca o 1 edotonce, Fae ek T sl e gavascd o phospratscipaintee e long o Fesfor i ctirs o 1 bt g, Comrts e, % houk g ot e el it g il s ol wex2! | 204 | 509| 765| 31.8| 47.8| 1.85 | 277 | 445 | 148 | 753 | 414 621 oy o 1.71 1.71 2.15 2.16 2.18
5. Vuleralcelliar eck unitsare approved by UL for use as elecical raceways under U L Slandand 203 5. At o o sl 1o e o it f 350 3 Al e assmbres a utfct 0. ugper e e i of 250 g PalKD10 kcin? | 8670 7790 7100 5980 4890
- - 2 _in2 5 5 5
e cos Eoe ASD LRFD hape exceeds compact limit for flexure with £, = 50 ki, ASD LRFD | ' Shape exceeds compact limit for flexure with £, = 50 ksi Fo ()10, k-in. 20 2670 1630 120 1060
hape does not meet the /f, limit for shear in AISC Specification Section G2.1(a) with £y = 50 ksl Shape does not meet the h/t, limit for shear In AISC Specification Section G2.1(a) with £ = 50 ksi ASD [ LRFD Note: Heavy line indicates KL/r, equal to o greater than 200
Qp=1.67 | 65=090 therelore, ¢, = 0.90 and €2, = 1.67 Qp=1.67 | 6=090 therefore, &, = 0.90 and €2, = 1.67 i
Qy=150 | oy=1.00 Qy=150 | oy=1.00 Q.= 1.67 e = 0.90
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GEISINGER GRAYS WoO0DS
AMBULATORY CARE CAMPUS - PHASE I

GEORGE M. ANDONIE | CONSTRUCTION OPTION

APPENDIX 3B

Calculating Footing Size:

BEAM DIAGRAMS AND FORMULAS 3-213

TABLE 4-1 MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L,, AND MINIMUM CONCENTRATED LIVE LOADS

ocupancy or Use Uriform, Tonc
Final The s B, = 262.34% - Table 3_23 pst (kN/m?) Ib (kM)
al The Assumptions: = Apartments (see Residential)
T R— Column (13:1) Size: Shears, Moments and Deflections e oon o
alculating Girder Siz. Calculating Column Size: Computer use 100 (4.79) 2,000 (8.9)
y Width = §' 1. SIMPLE BEAM — UNIFORMLY DISTRIBUTED LOAD Armories and drill rooms 150718
= ¥ TR S rmories and drill rooms 50(7.18)
( L/\ (K) . @\ — a tions: e s e Length = 9' ! Assembly arcas and theaters
- il o/ Assumptions: ~ Assumptions: Tributary Area: , Fixed seats (fastened to floor) 60 (2.87)
¢ 5 i 30 '+‘30,\ (30'+ 300 wl Total Equiv. Uniform Load =w Lobbies 100 (4.79)
-~ R H Tributary Width: IR ol T el T Allowable Bearing Capacity: TTTTTTTTTT wi Movable seats 100 (4.79)
r\1_4/,>« - — s i ) e Girder Tributary Width: = 2 2 — 40007 = 47 A=Y s Platforms (assembly) 100 (4.79)
_/ We = 10" LT — We =30 Ar =30+ 30' Q= 5 : Stage floors 150 (7.18)
3 1§ 8 £ H K B g ¥ Ar =S00SF Vi =wl;-x Balconies (exterior) 100 (4.79)
FiRiiaice Avea: H H H SRS, : H : : 3 : L Calculations: “)‘ On one- and two-family residences only, and not exceeding 100 ft2 (9.3 m?) 60 (2.87)
Koo Ay = 20 + 30' il i R e - / L Mo (8108080 oo o Bowling alleys, poolrooms, and similar recreational areas 75 (3.59)
= oK e by e Wy = 2psl k k s atw: ance a0oess 2 3 33
J 4] 7l Ky Ar = 600SF - Reducidls LL - Reducisls LL 4 B, o 262.34 2 262.34’ g ” o C‘.nn.s\h for maintenance acces: 40 (1.92) 00 (1.33)
A 3 H H H 600SF = 400SF ke 0wy | eimr - T o 2 oo ’
: i : : s . S 3,6005F 2 400F Ottt oo, same s occupaney serve excapta indicaed e
= ,6005F = - e same as oceupancy served except as indicate
Live Loads: = il . — - . 384 E Dance halls and ballrooms 100 (4.79)
Hospital = 60psf \_) f ' Roof Loads: Check 9'x9' Footing: M, / A = (P -2 4 x) Decks (patio and roof)
Wall Partitions = 20psf LL =SL = 30psf iy i 248 Same as arca served, or for the type of occupancy accommodated
! Qo < Qutowasic ¢l
N - 4 6o : we z i P 1 g 4 ; f X ; fomen Dining rooms and restaurants 100 (4.79)
@/—. N /l\ g P g i H ! : i L DL = (Roof) + (Deck) + (FP) + (Super.) 323871 < 4™ 0k 2. SIMPLE BEAM — LOAD INCREASING UNIFORMLY TO ONE END Drwellings (se¢ Residenrial)
0) (& x) 1 g z | a v 3 ’ Elevator machine room grating (on area of 4 in.’ [2,580 mm?]) 300 (1.33)
g Graphs: \N/ &/ \&/ + (Beams) ator 1 grating e ? [2.58 3
Calculations: ) DL = 30psf + 3psf + 3psf + 10psf+ Spsf+ 2psf Finish light floor plate construction 200 (0.89)
( i5 ) o DL = 53psf Total Equiv. Uniform Load (on area of | in? [645 mm?])
LLg = 80psf + (0.25 + — w, = 2.11KkIf P, =2x31.67 - e ! Fire escapes 100 (4.79)
\! Teo0/ 2 On single-family dwellings only 40(1.92)
Py =P, = 63.34%™ x R=V. 2 ) g5 only
=2 = 25— Fixed ladders See Section 4.4
ne »e
LL, = 80psf + 0.86 ‘L ‘l’ ‘l’ ‘l’ ‘L ‘L ‘l’ ‘l/ e —— ~ e EQUATIONS R=V=V, Garages (passenger vehicles only ) 40 (1.92y
W, = W, Ar (L » Trucks and buses
LL, = 69psf A w, = 27 <30 v. Grandstands (see Stadiums and arenas, Bleachers) |
2.11k¥ - 30° w. = 607Y = 06 ! Gymnasiums—main floors and balconies 100 (4.79) |
Gege = A i LIVE LOAD REDUCTION: :
v A 2 Calculations: 0 / \ Handrails, guardrails, and grab bars. See Section 4.4
W A Calculations: Mg /
s A - e | atx= 7 =0.567/ Hospitals
DL = (Comp.Deck) + (Super.) + (Beam ) Pz =w, ‘:,“ : ) a) First Floor: g / ot e g 60 (2.87) 1,000 (4.45)
Poo= .06% <30 =1.8%m P.= (24 Vagiso) + 2+ Vagand) 5 M, Patient rooms 40(1.92) 1,000 (4.45)
DL = 69psf + 10psf + Spsf V. & i o v Girder) uBcama) 1 Corridors above first floor 80 (3.83) 1,000 (4.45)
E R LER T s = P.u = (2+64.257) (2431675 L. =Ly | 25+ —F+—= T AT ‘ ol see Resideal
e e S S P,. = (128.4%7) + (63.34%) - ‘ Srar [atx=1,f1- /8 -05101| -~ Libraries
DL = 84psf 0=10+(-P,q} +15'(-P,:) + 20'(-P,;) + 30" <V 2% Floar P"‘ ~ fo1 745; LLt Z«A1RRNERRNNND J V Vs Reading rooms 60(2.87) 1000 (4.45)
3 ; X oty kY 5 * Ao T+ -1 wa =191 we o 2.5 Stack raoms 150 (7.18) 1,000 (4.45)
0=10 «(63.34%) + 15'(1.8%) + 20(63.34%} + 30"« V Moment e — - = -so:; - @x 107 470) Corridors above first floor 80 (3.83) 1,000 (4.45)
b) Roof: FACTORED DISTRIBUTED LOAD: ‘ Manufacturing
W, =1.2D + 1.6L s P [1.2D + 1.65) * 125 (6.00) 2,000 (8.90)
- ) M, = ——————— =237 2 e .» = [1.2D + 1.6S] 2501(11.97) 3,000 (13.40)
_ ¢ M. = 639 she P, =[1.2(53% +1.6(30 . 3. SIMPLE BEAM — LOAD INCREASING UNIFORMLY TO CENTER 75 (3.59)
WL 1280+ L6516 = ¢ ~lides o deto] W =(12)(D) + (1.6)(Ly) -
P, =[63.6% +48%|
s 3 L ® 5 File and computer rooms shall be designed for heavier loads
. =211.18p: M P,, =1116 . ! - . W based on anticipated occupancy
u — Total Fquiv. Uniform Load TR TSPERRA 8 & i corTi 4.79 2,
w., = (W) (Trl bu tary Area) x 3 3 Lobbies and first-floor corridors 100 4.79) 2,000 (8.90)
u Offices 50(2.40) 2,000 (8.90)
- - TR = 19174+ 111.6* = 303.3¢* R=V.. - .;/ Corridors above first floor 80 (3.83) 2,000 (8:90)
CheckW18x35: ¢M, =243'% = 237.58"% ~ Ok - Ok Penal Institutions
R o - 0% . . FACTORED BENDING MOMENT: v eacd) Cellbocks w0192
X = 0k = 449* * i 2 Corridors 100 (4.79)
g oy - Ok s OP, = 445 > 303.34 =0k
=831" == 1 = - 0k - r Residential
ped (Wu)(lz) v M | Mo (atcenter) Dwellings (one- and two-family)
WL, = =2 Fhee I<TITTT Uninbabitable artics without storage 10 (0.48)
re - A s P ser Gra A = 4 u 8 v MG I Uninhabitable attics with storage 20 (0.96)
= - P DS 2 3 e (when x< 7 )..... Habitable attics and sleeping arcas 30/(1.44)
B All other arcas except stairs and balconics 40(192)
FACTORED SHEAR: T Hotels and mulifsmily houses
> < A (o conban i s s s Private rooms and comidors serving them 40(1.92)
Wy, X Length M., ) Public rooms and corridors serving them 100 m,m'
V = U o TSI LT I—— Reviewing stands, grandstands, and bleachers 100 (4.79)°
u E

2
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