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Mission Statement:

HPR Integrated Design combines innovative, cutting edge concepts with a
collaborative multi-disciplinary approach through the utilization of state-of-the-
art BIM technologies to exceed owner expectations both in system
efficiencies and the enrichment of the human experience within its aesthetic.
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Joshua Progar in BIM Thesgis Dizcussion Forum: Due to the relocation of the event level,
the Structural engineer needs to check the bottom of steel elevation for the community
rink to make sure that t conforms to the NCAA ice hockey rules and regulations. - 721

Project Bluestreak — Facebook for Revit/IPD

BIM Thesis Design Team Meeting
Meeting #15

Date:2.15.12

Meeting Location: Thesis Lab
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January 27th, 2012:

Initial Architectural Modeling Completed

Milestone 1

Milestone 2

Milestone 3

Milestone 4 | Proj Due

Present.

February 13th, 2012:

Baseline Schedule & Estimate Completed

March 2nd, 2012:

Event Level Raising Redesign Completed

March 26th, 2012:

All Redesign Focuses Completed

April 4th, 2012:

Final Report Submission
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DISCIPLINE | TASK ACTI¥ITY marzoiz | iMerzo12 | 11232012 I 13nizoiz I 20612012 | 2nzn2m F202012 | 282702012 | 3512012 | 31202012 | 3912012 | 302602012 ) 4212012 | 40902012
. Felocate Event Level, Address Egress, Seat Relocate ' ' ! '
Event Level Raizing 1
. Site Considerations I I I I
Architectural | | 1 |
Main Arena Roof System | Finalize Main Arena Roof Design
Fagade Redesign Fedesign Fagade - address East Fagade views
Diesign Two Way Flat Plate System w & wio Post-Tensioning
Event Level Raising Column DezsigniRedesign; Mise. Steel Framing & Precast Tub Design
Coordination & Finzlize Model
Structural
. Long Span Truss Al Research & Opt.
Iain Arena Roof System - -
Long Span Truss Design; Misc Steel Members for Roof
Fagade Redesign Euterior Columns, Exterior Glazing Panels — I I
. Ewent Level Ouct Layout, Cales, Diffuser Locate 1 1 1
Event Level Raizing
Finalize Design, Sizeflocate Low Press duct!diff, Reflact Ceil
Mechanical Wolumn Cales, Size Ducts, Locate Diffusers
Main Arena Foof System — -
Life Safety Systems [Sprinkler & Smoke Exhaust)
F agade Redesign Trace-Load & Energy Analysis
Flug Load Research, Load Calees
Event Level Raising Locate Panels, Load Cales, Conduit & Wire Sizing & Routing
Finalize Design l | | | |
Rigging Load R h, Load Cales, Size Conduit!i
Electrical Main firena Riook System .|gg|.ng na. ezearch, Load Cales, Size Conduitfwire | 1 | | |
Finalize Design
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Finalize Design v -
Light Study of Event Level, Luminaire Select & Locate E
L [
Event Level Raising Load Cales, Controls Design (]
Finalize DOe=ign, Lighting Layout, Reflect Ceil 1 g 1 1 1
Arena Lighting Research T
Main Arena Roof System Jrina I o ! ! !
Calculations, Controls, Aiming Diagrams, Lighting Layout w 2 2 2
Lighting Atrium, Concaurse, KA. Mittany Fm, Club Dining Light Research I I I
305 Modeling for best shading analysis . : : :
Fagade Redesign Space Daylight Litilization Analysis, Daylight Harvest Controls ! ! ! !
Inteqgrate Daylight Contrals with Lighting . . . .
Luminaire Select, Cales, Energy Analysis, Code Comp. Check I I I I
Aiming Diagram, Lighting Layout, Finalize Cut Sheets : : : :
Baseline for Existing Ezisting Condition Estimate ! ! !
. Schedule Analysis, Create Schedule
Conditions 2 2 2
Analyzis of LEED Score Card I I I
. Update Estimate, Schedule, & LEED Score Card v L L L
Event Level Raizing
CM Ferform 30 Coordination, Clash Detection, 40 Maodeling

Ao n =

Ferfarm Crane &nalysis

Team Schedule

<> April 9th, 2012:

Final Presentation
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MAIN CONCOURSE LEVEL
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DISPLACED SEATING ARRANGEMENT —NEW
PRECAST AND SUPPORT STEEL REQUIRED

RELOCATED EVENT LEVEL
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O MILESTONE#1.: initial Architectural Modeling Completed [HE]BESIGN: Event Level Raising

g Count o secing secion Seating Alternative Seating Layout

Major design considerations are listed below: Sealing Type Count ( :a aC|t
2 - - e e ‘é y Cop e
= Egress logistics of the main arena bowl & g £ &8 |8&| 8 |s 3 5 P - :
'
| Pl | F | s s |& sl ElsueEi 8 ee
L = ]
ADA seating ST RA RS RE AR L L AL
: : q q w =
* S|ght lines Seating Section = = = I-Eu - = ﬁ o = = E.E a 'ﬁ.'! I 5] E = IE (5] UEI Total
BIM THESIS PROPOSAL . . ) 105 190
HPR Integrated Design Jeremy Heilman | Josh Progar | Nico Pll.l.gilese| James Rodgers ™ ThE num I:IEF ,Df seats at |j |ﬁere nit p”,: = pD nts 108 279
L]
I Major design considerations are listed below: - T 107 289
* Egress logistics of the main arena bowl I * CD nE'[ru"'[al:”“rlf
| 108 379
* ADA seating
I - Sighthines *  Plenum space 109 572
* The number of seats at different price points . : - 110 274
I . consuctainy | * Grading on the southem side of the facility il 22a
* Plenum space ) o
I * Grading on the southem side of the facility I . Lﬂﬂdlﬂg dE-EI'i. |'DQI5[II35 112 273
I . Luadmg dock I.og.islics o I ] e o . 113 273
I *  Other sits restrictions such as building width [ ] I:-_,"l[r'l =il 5|[E- FESTFICTI{!HE 5|_||:h as tlu|||j||'|5 W|dth 114 L - ”—
P O (W, (T e B De 10 raise the entire Eﬂ
. - - - = 115 16 ,
ice arena facility as a whole. This solution would also reduce the excavation scope and help o H = =
decrease costs, but would greatly impact the architectural intent of the main entrance 1o the facility. i) 116
. . - - - - - )
The architectural design for the main entrance to the ice hockey arena maintains a clean entry i 117 N 86 -0
which allows customers to enter the arena on grade with the main concourse level. By raising the - N E l-k: h
entire facility, the main concourse level would net be on grade and would require entrance steps ADA Seatlng Lower Level Seatlng. a 205 : H
and ADA compliant ramps at the main entrance. This would eliminate the clean entry that has Total Number of Seats: 3688 seats ] 206 .
been designed by the architect IBC Table 1108.2.2.1: 501 to 5,000 seats = 6+1/150 between 501 - 5,000 seats o 207 F) I’Oflt abl I |t
Additicnally, site design by the civil engineer has been coordinated with the architectural Total ADA Seating - Lower Level: 27 Total ADA Seats g 208 @\ \ y
intent through the use of "skate lines” in the concrete entrance plaza design. Control joints in the 3 209 I ve sy we o, oaw B aw g zv pwe pEw L we L aw p ey oaw
exterior concrete are mimicked in the main lobby with an architectural intent to connect the - — Penn State Ice Arena - Single Game Ticket Sales Profits: Penn State Ice Arena - Single Game Ticket Sales Profits:
exterior and intenor of the facility while also touching on the hockey architectural theme. Overall, ADA Seatlng Upper Level Seatlng' e
without major site re-grading, HPR Integratsd Design has decided to abandon tis aliemative as a Total Number of Seats: 961 seats conGaee .
Glass Seats: 161 seats .
viable option. . - B PROPOSED PRICE POINTS: - \ | ] o Glass Seats: 161 seats
IBC Table 1108.2.2.1: 501 to 5,000 seats = 6+1/150 between 501 - 5,000 seats \ $ 3,220.00 per game § 3,22000 pergame
) Figure 115}“0\.»;5. ase:ti:."\al viewh:f 1hhe pro"posTd changes to thha event Ie;l 'Lha green Total ADA Seating - Lower Level: 9 Total ADA Seats 2 Lower Bowl: 3555 seats Lower Bowl: 3816 seats
inzs represent the existing conditions while the yellow lines represant the propossd changss. L - Bi (o] 37,327.50 per game
Motice that the plenum below the concourse level is reduced and the slope of the arsna seating - - - - G ene ral Ad mission 3'11'5 Seats V \ % Club Seats: 5 977 p tg It 540'068.“] pergame
stays the same. This reduction in plenum space will require a more closely coordinated plenum ADA Seatlng Student Section [SE ction E} Seatlng: G I Ad - - S-t d t 1015 t,E \ o “ eats: seats = Club Seats: 695 seats
space. Inthese arsas, BIM software like Navisworks will be vital in preforming clash detection ta Total Number of Seats: 995 seats enera mission - udenis sea 5 8 $19,540.00 per game E $13,900.00 per game
avoid any issues ihat oould arise on the jobsie IBC Table 1108.2.2.1: 501 to 5,000 seats = 6+1/150 between 501 - 5,000 seats Club Level 977 seats a & Suite Level Seats: 514 mf:f s 8 [suttelevel seats: 279 seats
: ,080.00 per game $11,160.00 per game
Total ADA Seating - Lower Level: 9 Total ADA Seats - : - *
g Suite 352 seats B *Student Section: 1,015 seats *student Section: 1,046 seats
HPR I dl Design | Penn State loz Arena | University Park, PA m . . $ 5,075.00 per game $ 5,230.00 pergame
ntegrat esign | Penn State lce Arena | University Park, D S e ati n g P - P - t S I g ht LI n eS IOnS *Assumed 55 dollar student tickets * i
‘s ‘s rlce OI n S Assumed 55 dollar student tickets
GRAND TOTAL $79,242.50 per game GRAND TOTAL $73,578.00 per game




[RE]DESIGNg Event Level Raising |@EElERe

O MILESTONE#1: nitial Architectural Modeling Completed

Two Way Post Tensioned Slab System
Designer: Josh Progar

= INPUTS
Continuous Span ain Concourses

Long Direction xterior Spans: Short Direction | |DESIGN CRITERIA:

@)

= 23792 ft X5-X6 = 28 ft  X5-X6 Superimposed DL: =
29.625 ft  X14.3-X15 28 ft  x14.3-X15 ssumed Live Load: =

Loads from Trace Sy

37.17 ft  X6-X7 = 28 ft  X6-X7
35 ft X7-X8 28 ft X7-X8
32 ft X8-X9 28 ft  X8-X9
32 ft  X9-X10 28 ft  X9-X10
32 ft  X10-x11 28 ft  X10-X11
35 ft X11-x12 28 ft  Xx11-X12

0o o o d
O o o o o
Support Areas

Open Ceiling

Support

Areas
[ N A e

O O O d

Lighting Layout

__ Two—Way PT Slab Layout .
Recessed Downlight I Penn State Ice Area’s AHUs

.,

Club Level Rackers



O MILESTONE#1.: initial Architectural Modeling Completed [HE]BESIGN: Event Level Raising

Two Way Post Tensioned Slab System

Designer: Josh Progar

= INPUTS
Continuous Span - Main Concourses
Exterior Spans: Long Direction Exterior Spans: Short Direction | |DESIGN CRITERIA:
L= 23.792 ft X5-X6 L= 28 ft  X5-X6 Superimposed DL: = 15 psf
29.625 ft  ¥14.3-X15 28 ft  X14.3-X15 Assumed Live Load: = 100 psf
fle: = 5000 psi (NWC)
Interior Spans: Interior Spans: R = 0.85
f'c; = 4250 psi
L= 3707 ft X6-X7 L= 28 ft M6-XT fp, = 270,000 psi DaySIm _ Dayllght Autonomy
35 ft X7-X8 28 ft X7-X8 fp‘, = 240,000 psi
32 ft X8-X9 28 ft  X8-X9 o = 159,000 psi 5 OO I
32 ft  X9-X10 28 ft  X9-X10 Eps = 29,000 psi @ X —_
2 ft X10-X11 28 ft  X10-X11 f, = 60,000 psi I —x
35 ft X11-x12 23 ft  X11-X12 E. = 29,000 ksi

Two-Way PT Slab Desig

B

Foundation Checks )

)

Club Level Rackers \=> ( | Electrical Wiring Layouts Coordinated Event Level plenum




O MILESTONE#1: nitial Architectural Modeling Completed

Clash Report

Quantity Takeoff

Evt Plenum - Mech/Struct

Tolerance

CIashes|New

Active|Reviewed Approved Resolved|Tvpe Statusl

0.001m | 174

|174] o

0

0 0

Hard| ok |

ltem 1

Status|Distance

Description

Date Found

Clash Point

ltem ID

Item Name

Clash1

R

New

-1.58

Hard

2012/2/13
14:53.01

w:-50.70,
y:34.02,
7:356.22

e Mitered
o Elbows /
level>
Taps

& F3L1A Fenn Stabe ke Arena - -~ % | 12D | Hetdet12 g

-1.20

Hard

2012/2/13
14:53.01

x:-50.70,
y:31.57,
z:356.18

<MNo
level>

Taps

Mitered
Elbows /

-0.95

Hard

2012/2/13
14:53.01

%x:-50.70,
y:33.16,
z:356.38

<MNo
level=

Taps

Mitered
Elbows /

-0.51

Hard

2012/2/13
14:53.01

x:24.89,
y:35.41,
7:364.23

Element

1D: =<MNo

level=

1316945 Taps

Mitered
Elbows /

-0.51

Hard

2012/2/13

14:53.01

B, PS5l Milestones Construction Milestones [t a3 % W0Fei2  T-Oeid Clash?
= W ESTOHE 4 St s Faep, g derdinn 4 5 o Pl  ihigedl
&= W EETOHEST Eaw e b 143 ¥ DRl | Mdukid
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= WLESTONESd g as MEE B ] e Rt T ke AT
= WLESTOHESE Saaly i1 3 B e 284 P Dl icklyp-t)
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o b EETOHE 08 Ziman 1k EL] = . N OTH Lk E TR ]
= WLESTOHE-ON Buiichng £t it - Evlircd Wiaks 1= Lr) % Nedu-ll | Phedin-13
& MLESTOHE- g £ o et - Fomd 34 0 Ok i | D £2
o e BT OHE- T Erinstrsecd el 1£1 [LH = W R R R
= WLESTONE-1T S Framing ¥ 3 % 1h-Aag 1 d-Fae-13 Clash4
& L EETOHE- 13 Wieiny Firahed - x5 P Ihdepil  Ti-he13
= WLESTOHE-14 ST ] W 33 % IBdaglt I-den-rd
&= WILESTOHE-1% Elrvafors ialaledon 5 :-:| g e SR R P L ]
o b ESTOHE- Trukben £1 LH o FSesl | MOl
o e BTN F e 1 41 % ThSenl a3
&= MLESTONE-E Buiiding £ e ioware - Curisin Wl B as % IT.Sepe 1l | D8-Owc- 12
L EETOHE- TR Sawapirt, ] Lifwliot iy 184 4 o G- U R T R
= WLESTONE-20 Syalern Tenlrg 120 Lr.o 0% Thlar 1l 04-Sas13
& MLESTOHE-I1 Sreva Zagh 53 53 R IT r I
- BT OHE-23 = .
= mesroes = Baseline Schedule
= MLESTOHE-24 fui P

<MNo

Clashes

Mitered
Elbows /

s Reviewed

Approved Resolved

3D Coordination

Type

174

174

0

0

0

Hard
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O MILESTONE#2: Bascline Schedule & Estimate Completed ecione]  [Wiesone Proposed Objectives:
| 912012 | 11612012 | 12312012 | 3012012 | 21612012 | 21312012 | 212012012 | 212712012 ] 3151201

Walue Engineering

Design Development

SPRING BREAK

BOTTOM CHORD: W14x90

196-0"
Note: All diagonals & majority of verticals are
double angles

Lighting

Main Arena Roof Systems



O MILESTONE#2: Bascline Schedule & Estimate Completed [RE]BESIGN: Main Arena Roof Systems

Preliminary
Truss Design

Main Arena Supply Duct Layout

SAP Model



O MILESTONE#2: Bascline Schedule & Estimate Completed [HE]BESIGN: Main Arena Roof Systems

Preliminary Estimate =
$1.15 million

L )\

150 fc

113fe

W14x74
W14x74
W14x74
W14x38
W1dx43 75 fc
W14x30 .50

W14x38
W14x43
W14x30
W14x38 ' i
W14x43
W14x30
W14x132 38 fc
W14x132
W14x33
W14x99
W14x61

Preliminary SAP Model In-Depth Cost Study | ¢ e AGI llluminance Analysis Existing Long Span Truss Estimate e

EEREERY ¥ QREfgigs

WO D At

W Qg
W WO O
WO (1
W WG 0

o jlo l 30 View Treas Syssem

Cescrons Yol Comt
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O MILESTONE#3: Event Level Raising Completed

Proposed Objectives:

Milestone 1 Milestone 2

Milestone 3 stone 4 | P ue Sen
w2720z 2132012 Ir2m2 32612012 4042011 | 498201

DSCPLRE[TAsk [ metwwy T worzow | wibreow | vesnoe [waorzve | ziereorz [ enciorz] zrooizoiz zvzsizorz| sesreors | verzore] sviranre [auzerzotz] wpreoz | drseet

Diaylighting

Ill‘
Il
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BOTTOM CHORD: W14x90

196-0"
Note: All diagonals & majority of verticals are
double angles

SPRING BREAK

LEED

Facade Redesign
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O MILESTONE#3: Event Level Raising Completed

System Checksums
By ACADEMIC
Variable Volume Reheat (30% Min Flow Default)

COOLING COIL PEAK CLG SPACEPEAK HEATING COIL PEAK TEMPERATURES
Peaked atTime: MoHr: 771 MoiHr 7718 Mo/Hr: Heating D Cooling  Heating

Outside Air OADBMBHR: 91/74/101 OADB: 8 0ADB: 11 SADB 550
Ra Plenum 758
Space  Plenum Net Percent Space Percent Space Peak  Coil Peak Percent |[Return 758
Sens. + Lat. Sens.+ Lat Totd OfTotal  Sensible, Of Total Space Sens Tot SensOfTotal ||RetiOA 704
Btulh Bluih Btuh (%) Btuh (%) Btuh B ) |IFnmtTD o
Envelope Loads Envelope Loads FnBIdTD oo
Skylite Solar Skylite Solar Fn Frict 0.0

Daysim Daylight .~ " - T F T dim =~
SE Perspective o Autonomy = 500 Ix

©

Gl
WallGe Wall Cond C";’!:g
Partition/Door 0 0 fad
Floor 89
it Floor o 0 3,895

TuocoonMas

Sub Totaf

Internal Loads Internal Loads
Lights Lighs
People People

M

Adjusted Trace
Calculation

Ceiling Load
Ventilation Load

Adj Air Trans Heat
Dehumid, Ov Sizing
OwUndr Sizing
Exhaust Heat

Sup. Fan Heat

Ret. Fan Heat

Duct Heat Pkup
Underflr Sup Ht Pkup
Supply Air Leakage

RR.o

b Total === 103 74013

Ceiling Load 0

Ventilation Load -41,807

Adj Air Trans Heat 0 0

OviUndr Sizing

Exhaust Heat ENGINEERING CK$
OA Preheat Diff. -

RA Preheat Diff. 40 Cooling Heah_ng
Additional Reheat 231 56.8

]
Go
o oo

{ Underfir Sup Ht Pkup
Supply Air Leakage

SRS N

Grand Total = 85,311 137,020 ‘Grand Total —> 26,91 -91,156  100.00

COOLING COIL SELECTION AREA! HEATING COIL SELECTION
Total Capacity ~ Sens Cap. Coil Airflow Enter DBWB/HR Leave DBWB/HR| Glas CapacityCoil Airflow  Ent
ton MBh MBh cfm F F grlb FOCF grb ) MBh cfm °F
Main Clg 114 1370 1 3 784 650 550 631 8 9 550
AuxClg 0.0 00 0 00 00 1 00 00 1 0 A X [
OptVent 00 00 0 00 X 00 00 X . 000 11.0

11.4 1370 0 0 0D

ated at 04:21 PM on 11/
portPage 10128

Cost Research Glazing Analysis

East Elevation Research
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== Presentation #5:

= Thank You

Questions & Comments

Penn State Ice Hockey Arena

The Pennsylvania State University
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