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William J. Gamble // Construction Option 1B

Memorial Vista

|| Presentation Outline
c% Location //
|. Project Background S 3 Northern Virginia, USA m
l. Overview a-) 4 Main East Coast Office -
Il. Existing Conditions S |
. O Ophicage: | o Building Parameters //
I Analysis L/ SIPS = 322,725 GSF Above Grade

247,530 Below Grade
5 Stories (North Wing), 6 Stories (South Wing)
2 Levels Below Grade (Parking)

l1l. Analysis 2 // Prefab & PV Windows A

IV.Analysis 3 // Automated Parking Garage

V. Conclusions & Recommendations AR | Project Parameters //

Contract Value = $78.5 Million

Dates of Construction = April 2011 — January 2014
Delivery Method = CM at Risk w/ GMP

LEED Certification = 60 Points, LEED Gold

V1. Acknowledgements

Gensler
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Ill. Analysis 2 // Prefab & PV Windows - T y | | | = = |
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Dur at Floor Plan Courtesy of Gensler
g Facade SOUTH wiNg (101) 021513 072613 87| g \ying = 101 Work Days / 6 Stories D o
101 02-15-13  07-26-13 87 = 16.833 Work Days / Floor ‘ .
c 4200000 Begin Facade - South 0 02-1513 101 o~—~—— <
| Project BaCkground '8 4200010 SOUTH TOWER FACADE SUMMARY 101 02-15-13  07-26-13 &7 Tt !
4200000 Facade Complete - South 0 07-26-13 87
. 'OD Facade NORTHWING |66 | 03-14-13  06-26-13 106 Wing = 66 Work Days / 5 Stories H H
Il. Analysis 1// SIPS cC 66 03-14-13  06-26-13 106 = 13.2 Work Days / Floor
| Fagade Study © 5200000 Begin Facade - North 0  03-14-13 87 H v
' S L®) 5200010 NORTH TOWER FACADE SUMMARY 66  03-14-13 06-26-13 106 . .
Il. Building Zones Y= 5299000 Facade Complete - North 0 06-26-13 106
= -
[Il. Impact n §
. : : o %
I1l. Analysis 2 // Prefab & PV Windows = S
A | Total L.F. of Glass Fagade = 759.27 L.F.
: : § § an Average Ceiling Height = 11.5 ft.
WLARELES & 4 Al ioel 2] [FElilig) EalEre 7] O v S O - Total L.F. of Glazing — 3" Floor = (759.27)*(11.5)
<)) = = 8,731.605 S.F.
V. Conclusions & Recommendations C S S S Total L.F. of Precast Facade = 384 L.F.
lel Average Height = 5.75 ft.
VI.Acknowledgements oD [ ; ] : Total L.F. of Precast — 3 Floor = (384)*(5.75)
: __— 100’ = 2,208 S.F.
O 150’ —11”
©
=
E RED = Glazing GREEN = Precast Concrete Panels = 10.245 days
—_— = 9.095 Days/ floor wing = 1.15 Days / floor wing ~ 11 Days (<16.833)
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c 101 021513 | OF3613 | &7 = 16.833 Work Days / Floor —%
4200000 ' Begin Facade - South 0 02-15-13 101
' O 4200010 SOUTH TOWER FACADE SUMMARY 101 021513  07-26-13 87 T
|. Project Backgroun N
4299000 Facade Complete - South 0 07-26-13 87
: 'OD Facade NORTH WING (66 ] 03-14-13  06-26-13 106 Wing = 66 Work Days / 5 Stories H
Il. Analysis 1 // SIPS cC 66  03-14-13  06-26-13 106 = 13.2 Work Days / Floor
. Facade Study — 5200000 ' Begin Facade - North 0  03-14-13 87 *
' S L®) 5200010 NORTH TOWER FACADE SUMMARY 66  03-14-13  06-26-13 106 -
Il. Building Zones S 5299000 Facade Complete - North 0 06-26-13 106
- -
[Il. Impact P > §
. . _— i 2
lll. Analysis 2 // Prefab & PV Windows = . = S
L = R | Total L.F. of Glass Fagade = 759.27 L.F.
: : § § EQ Average Ceiling Height = 11.5 ft.
WLARELES & 4 Al ioel 2] [FElilig) EalEre V) A iy O o Total L.F. of Glazing — 3" Floor = (759.27)*(11.5)
<)) = = 8,731.605 S.F.
V. Conclusions & Recommendations C ZONE3 A Total L.F. of Precast Facade = 384 L.F.
lel | Average Height = 5.75 ft.
VI.Acknowledgements oD [ ; ] : Total L.F. of Precast — 3 Floor = (384)*(5.75)
: __— 100’ = 2,208 S.F.
O 150’ —11”
©
-
E RED = Glazing GREEN = Precast Concrete Panels = 10.245 days
—_— = 9.095 Days/ floor wing = 1.15 Days / floor wing ~ 11 Days (<16.833)
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2 |sTooozo Floor 2 - North Completed loor 2 - North Comp|eted Zone 3 = Level 3
4 3 STO0030 Begin Floor 3 South Fagade 0 Days e in FIDDr 3 South Fa ade SOUth Wlng 9 152 Panels
v : : g I | ¢ 28 Min [Precast] ks o
. : 4 STO0040 Install grid and glazing - Panel 1 35m Insta” grld and gIaZ|ng - Panel 1 35.86 min [GIaZIng]
l. PrOjeCt Background (@) 5 |ST00050 Install grid and glazing - Panel 2 | 35m W Install gl'ld and glazing - Panel 2
N 6 STODOE0 Install grid and glazing - Panel 3 35m |nSta" gnd and glaz|ng - Panel 3
Il. An a|ysis 1 /] SIPS .&D 7 |sTooo70 Install grid and glazing - Panel 4 | 35m Install gl'ld and glazing - Panel 4 {Spandrel Glass}
l. Fagade Study o 8 |sTo0080 Install grid and glazing - Panel 5 | 35m Install gnd and glazing - Panel 5 I_
1. Bu”ding ones E 9 |ST00090 Install grid and glazing - Panel 6 | 35m Install gl'ld and glazing - Panel 6 [Precast Concrete}
”l |mpact 5 10 | STOO100 Install grid and glazing - Panel 7 35m InSta” gnd and glaz'ng _ Panel T
1 |STO0O110 Install grid and glazing - Panel 8 35m 1 i 4 ision Glass
aa) Install grid and glazing - Panel 8
”I AnaIyS|S 2 // Prefab & PV W|ndOWS : 12 |STO0120 Install grid and glazing - Panel 9 35m | InSta” grld and glaz'ng - Panel g _a
13 |STO0130 | Install grid and glazing - Panel 10 | 35m Install grid and glazing - Panel 10 Typical Precast Typical Glazing. - °
IV. Analysis 3 // Automated Parking Garage 14 |STO0MO | nstelgndandglazing-Panel 11| 3om il Install grid and glazing - Panel 11 e e O
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- - T PO T O T A B Y | = | R = = = F_ & o N [nstallgrid and glazing|- Panel 7
q 0 16 STOD160 Install grid and glazing - Panel 13 35m - # e = = = [3 nstall grid an ing|- Panegl
V. Conclusions & Recommendations end s Install grid and glazing - Panel 1 o = T T el salo e ohang Faelg
17 |ST00170 Install grid and glazing - Panel 14 | 35m Insta" grld and glaZIng - Panel Pl = = = = <_lo_of $¥ |Install grid and glazing - Parel 10
- - 7 - “”‘“ *" j: :: | : i Instalgr@d andgaz@ng—Pa el 11
VI.AcknowIedgements 18 |STo0180 Installgrfdand glazfng-Panens 35m ml'nsta" gnd and glaz!ng - Panel _E) :w : = = tﬁﬁ '|2§tt2'|gg?'iﬂiﬁﬂggﬂ:§é'ﬁﬁim?ﬂ%
19 [(STO0190 Installgrfd and glazrng— Panel 16 | 35m | Insta" gr!dand glaz!ng _. Panel : : :: : :: :: L_Q_G:DL) . I|rzttgl|l| ;l;li_ggqg gllaéili;g—_lggzgll :llg
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21 [sTO0210 Install grid and glazing - Panel 18 | 35m Insta" grld and glaz'ng - Panel m S - - - c___d__.%i: HZEZ“ glrriii Zﬂiglléziiﬂg-zzgijllg
22 |ST00220 | nstall gd and glazing - Panel 19 |35m if Install grid and glazing - Panel R —C— i ¥ sl arid 4hd ezingl- Parei 2
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lI. Building Zones
[Il. Impact
I1l. Analysis 2 // Prefab & PV Windows
IV.Analysis 3 // Automated Parking Garage
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[/ Impact

11, 4h, 35m .

11d, 4h, 35m

+«——— Total Installation Time for Zone 1, 3,5, & 7

Interpolate for Zones in N. Wing

days .
S.Wing 16.833 % (original duratation) 11.573 ]T};r (calculated schedule duration)

N.Wing 13.2 gi}éi (original duration) X (schedule duration for North Wing)

Where X = ICR\ENLAZYSELLIM <—— Total Installation Time for Zone 2, 4, & 6
South Wing

Floors being taken into account: 2, 3, 4, & 5 (4 floors total)
Actual duration to do these floors = (16.833 days/floor)*(4 floors) = 67.332 days
SIPS duration = (11.573 days/floor)*(4 floors) = 46.292 days

Difference of 21.04 days ~~|21 days

North Wing
Floors being taken into account: 2, 3, 4, & 5 (3 floors total)
Actual duration to do these floors = (13.2 days/floor)*(3 floors) = 39.6 days

SIPS duration = (9.075 days/floor)*(3 floors) = 27.225 days
Difference of 12.375 days ~~|12 daisl——

/[ Interpolation

William J. Gamble // Construction Option

33 Days Saved Total
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Summer Solstice

lI. Analysis 1 // SIPS

Image Courtesy of Goo mages

Ill. Analysis 2/l Prefab & PV Windows
|. Solar Study (Breadth)
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[1l. Impact

/| Solar Study

Vernal & Autumnal
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frask Name Duration ] _
=11t o % i Q| Q 800 Park Drive Cwatonna, MN 55060 b= 11 &t & % & Q| Q 800 Park Drive Owatonna, MN 55060
South Wing 35.19 days 3 ] : A
Install panels 1-27 (S Wing - SW corner) 13.5 hrs Q Northern, VA o ; L o Q 4290 Port Union Road West Chester, OH
. Install Strip Windows 28 - 54 (S Facade) 13.5 hrs ’g4., Suggested Routes é No L. Q Northern, VA
. Pro ject Bac kg round Install Strip Windows 55 - 81 (S Fagade) 13.5hrs i Ls0E 109102 mies ] 8§ .
Install Strip Windows 82 - 108 (S Facade) 13.5hrs EHATER | — =
Install Strip Windows 109 - 135 (S Facade) 13.5 hrs §
: Install Strip Windows 136 - 162 (S Facade) 13.5 hrs %
I I ’ AnaIySIS l // S I PS Install Strip Windows 163 - 189 (S Facade) 13.5 hrs 3
Install panels 190 -216 (SW corner) 13.5 hrs §
. Install Strip Windows 217 - 243 (S Facade) 13.5 hrs
/[ Prefab & PV Windows Install Strip Windows 244 - 266 (S Facade) 11.5 hrs

a—Lh-

Install panels 267 -293 (NE Facade) 13.5hrs
Install panels 294 -320 (E Corner) 13.5 hrs

|. Solar Study (Breadth)

Install panels 321 -347 (NE Facade) 13.5 hrs

13.5 hrs

[Il. Impact 135 hrs

Install panels 402 -428 (N Fagade) 13.5hrs

Install panels 429 -455 (N Facade) 13.5hrs

V. Analysis 3 Install panels 456 -482 (N Facade) 13.5 hrs

Install panels 483 -509 (SE Facade) 13.5hrs
Install panels 510 -536 (S Facade) 13.5 hrs
Install panels 537 -563 (NW Facade) 13.5hrs
orth Wing 16.88 days
Install panels 564 -590 (E Corner) 13.5hrs

V. Conclusions & Recommendations

|| Prefabrication Process

Install panels 591 -617 (E Corner) 13.5hrs
VI.Acknowledgements Instal panels 618 -644 (5 Corner) 13.5hrs
Install panels 645 -671 (E Corner) 13.5hrs -
Install panels 672 -698 (E Corner) 13.5 hrs Each color Stands for a single
Install panels 699 -725 (SE Facade) 13.5hrs |Oad of panels_
Install panels 726 -752 (S Corner) 13.5hrs

13.5hrs
Install panels 780 -806 (N Corner) 13.5hrs
Install panels 807 -833 (NW Facade) 8.5 hrs
Prefabricated Fagade Complete 0 days

833 Panels Total

/| Facade Prefabrication

/| Prefab Delivery

31 Prefab Trucks Required

Images Courtesy of Google Images
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Task Name Duration  [start Finish Feb17,'13 Feb24,'13 War 3,13 Mar 10,113 Mar 17,13 Mar 28,13 Mar 31,13 g
P s (11 [s | mlwlels 1171 [s m wlels|tlrls m[lwlels 1[7[s

35.19days Fri2/15/13  Fri4/5/13
135hrs  Fri2/15/13  Mon 2/18/13 Dt

135hrs  Mon 2/18/13 Wed 2/20/13 hg
nstal 1BShs  Wed2/20/13 Fri2/22/13 y
Install Strip Windows 82 - 108 (S Facade) 1BShs  Fi2/22/13  Mon 2/25/13 .

6 | Install Strip Windows 109 - 135 (S Fagade) 135hrs  Mon 2/25/13 Wed 2/27/13 S aves 5 9 M I n u te S/ P an e I

7 | install Strip Windows 136 - 162 (5 Facade) 135hrs  Wed 2/27/13 Fri3/1/13 .

s | i -agade) vs  Fri3/1/13  Mon3/a/13
s Mon3/2/13 Wed 3/6/13 P I

Wed 3/6/13  Fri3/8/13 an e S

er) r:
(SF:
rs Fri3f8/13  Mon3/11/13
s Mon 3/11/13 Wed 3/13/13
nnnnn s Wed3/13/13 Thu3/14/13
vs  Fri3/15/13  Mon3/18/13

Mon 3/18/13 Wed 3/20/13 &=, Cost of

sy v 2& — 10239 d ays # of Total Cost Cost # of years until

55 - 81 (S Fagade)

|. Project Background

Each

. ::u:éé%? aiég%; 2,; Panel Panels of Panels | Savings/Yr. payoff
lI. Analysis 1 // SIPS ooy pEun ni = 5405.00 | 382 | $154,710.00 | $6,649.84 | 23.26522142

[/ Impact

rs Wed 3/13/13 Thu 3/14/13
rs  Fri3/15/13  Mon 3/18/13
s Mon 3/18/13 Wed 3/20/13
27 \ Install panels 645 -671 (E Corner) rs Wed 3/20/13 Fri 3/22/13 2
Install panels 672 -698 (E Corner) rs Fri3/22/13  Mon 3/25/13
- . Install panels 699 -725 (SE Facade) rs Mon 3/25/13 Wed 3/27/13
I I I A | 2 P f PV W Install panels 726 -752 (S Corner) rs Wed 3/27/13 Fri 3/29/13
. ANalyslIs rera INAOWS N Eaons e
n: Is. rs Mon 4/1/13  Wed 4/3/13
I S I d ( d h) In: Is Wed 4/3/13  Thu 4/4/13
. Solar Study (Breadt
Il. Prefabrication Process

Fri 4/5/13 Fri 4/5/13 L
[Il. Impact

10 Days Saved Total

Cost for Memoiral Vista to Run in January = ( $3,022.85) * (31 days) = $93,708.29

Total SF of Glazing = 96599.94 PENNSTATE Building Energy Report

V. Analysi Automated Parkin r Total KW = 96.60 Office of Utility Month: Jan-12
alysis 3 // Automated Parking Garage ota ) Ofice o) by Mont, Jan-

Image Courtesy of Gensler

Cost for Memorial Vista to Run per Year = $1,103,340.25

Cost Savings
E o Click Here for Building Photo Energy Units and Costs
V. Conclusions & Recommendations per Year = 6,649.84 Buiding Number: 0003000 Jan-12
- - e | Utility Units Cost
L ] —— Construction Year: 1340 Electricity 644,773.00 kWh $58,782.09
- E— e e — T —— Gross sq.ft: 232,665.00 Steam 2,576.39 kib $52,326.44
= T = Assignable sq.ft.:  156,284.00
VI.Acknowledgements iimijna -- - : Total: _$111,108.53
= — T R e e - mart Energy Tip: .
m = = i B Before holidays and breaks, appoint a person
== ==L = = === =t === o — = to make sure that all electronics and appliances
w I ! =T E are fully shut down. Jan-11
———— = = = — e e = an-
: - —— = =_ — — — — — — — ~ . Electricity 722 876.00 kWh 65,587 87
© mm f 7 f EEEEEEESELEEREEPEEEEEEEEEEE ! - |Steam 341749 Kb §75,765 66
> — - e e . Penn State Energy Projects: | Total  $141353.58
Zail EEanilinEaRl I E i e e = tl e = e Contiuas Commissioning Erogram
m | | I N | Image Courtesy of PSU’s OPP
—
—
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Image Courtesy of Google Images
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/[ In-Situ Electrical Thermal Treatment

William J. Gamble // Construction Option

2,124 Wells Total
on 4.5 Acres
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US EPA estimates $32 to $73 per cubic yard

Memorial Vista = 4.7 Acres at 29.17 foot
minimum excavation
= 47,061 CY

US EPA Estimates Contaminant Mediation to
be between $1,505,952 and $3,435,453

Originally 115 Days for excavation / Soil contaminant mitigation

Process would start on November 8t (of 2013) and take 45 days to drill and mitigate the contamination

Leaving 70 days to excavate to be on schedule
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/[ Redesign

/[ Original Design

Images Courtesy of Gensler
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556 Total Parking Spaces
247,530 SF

430 SF per Space

Entering the Traditional Garage
= Exiting the Traditional Garage

William J. Gamble // Construction Option 1B

Original
Garage Estimated

Area Automated
Garage Area

Original
Garage Designed
Area Automated
Garage Area

Automated Garage

Estimated to be 60% of

the area and 50% of
the Depth

Actual Design
Tailored to
Memorial Vista
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/[ Redesign

Dimensions | Class A Class B Class C
Length 197" 212" 228"
Width 86" 86" 86"
Height 63" 72" 78"
Weight 6,600 Ibs | 6,600 Ibs | 6,600 Ibs

Images Courtesy of Unitronics
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/[ Automated Garage Layout

Key
=== Pedestrian Traffic \ 7'

2 Level Garage (Level P1 & P2)

Level P1 = 7'2" Floor to Floor Height
(Class A, B, & C Cars)

Level P2 = 6’10” Floor to Floor Height
(Class A & B Cars)

560 Parking Spaces

NS

Key

Entering Vehicle

Storing Vehicle

=== Retrieving Vehicle

memm Exiting Vehicle

2 Isometric

1st Level of
Parking

2nd |evel of
Parking

William J. Gamble // Construction Option
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[/ Impact

Tons/Year

Carbon Dioxide (C0,)

Conventional Automated

Fuel Use

Conventional Automated

Nitrogen Dioxide (NOx)

Conventional Automated

Graphs Courtesy of Unitronics

/[ Cost & Time Comparison

Tvoe Unit Cost Efficiency Cost Per Automated Machinery| |Total Cost Number Total Garage
P ($/SF) (SF/ stall) Stall Cost($/StaII) ($/stall of Stalls Cost

Ramp Garage $105 $45,150 + $45,150 X $25 103,400
Automated Garage  S$85 X $19,125 + $31,125 X $17 430,000

$12 000

Actual Cost of Garage for Memorial Vista = $24.8 Million

Automated Garage = 36% Cost Decrease

\ [0 Exiting Circulation Time
B Walkto Vehicle/
Wait forVehicle Return

[ Exit on Foot

[ Park/Exit Vehicle

Total User Time {minutes)

B Entry/Search Time

Conventional Automated

Image Courtesy of Unitronics
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Original Excavation Area = 132,650 CY
115 Days to Excavate Originally
Yielding 1,153 CY/ Day

Original
Garage Designed
Area Automated
Garage Area

New Automated Garage Area = 59,426 CY
70 Days Remaining for Excavation
Constant 1,153 CY/ Day

Yielding a total of 52 days to excavate the site

Automated Garage & In-Situ Soil Contaminant Mitigation saves 18 days

18 Days Saved Total
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Analysis 1//
SIPS on the Facade

33 Days Saved Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Jan Feb | Mar | Apr | May | June

|. Project Background

l. Analysis 1 // SIPS

Analysis 2 //
Photovoltaic Glazing Units

:

€10¢/@/01 :pa123l

Il. Analysis 2 // Prefab & PV Windows (24 yr. PaybaCk Pe”Od)

1. Analysis 3 // Automated Parking Garage Prefabrication

10 Days Saved

vT0Z/9/T :|endy

Finishes - Lobby

I\VV.Conclusions & Recommendations

Sitework

.....
| Substantial Completion \tial Completic n

Analysis 3 //
Soil Contaminant Mitigation

V. Acknowledgements

Beonchlick
101213

4+ 6114 - BaseiBunding §Fina| Coémpletior:i

18 Days Saved v -

I 68 Work [ IProjected Durations
Automated Parking Structure Daye | I i i

+

61 Days Saved Total 68 — 61 = 7 Work Days off Original Schedule

/| Conclusions & Recommendations
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f#Begin Floar 3 South Fagade | Install grid and glading - Parf foor 3 South F:
W Install grid and glazing - Fanel 1 W Install grid and glazing - Pa egin Floor 3 Ne
Install grid and glazing - Panel 2 Install grid and glaging - Paj
Install arid and glazing - Panel 3

Install grid and glazing - Panel 4|
Install grid and glazing - Panel 5
Install grid and glazing - Panel 6|
install grid and glazing - Panel 7]
Install gnd and glazing - Panel 8
Install gnd and glazing - Panel 9
Install gnd and glazing - Panel 10
Install gnd and glazing . Panel 111
Install gad and glazing - Panel 12
Minstall grid and glazing - Panel 13
Install gnid and glazing - Panel (14
Install grid and glazing - Panel 15
Install grid and glazing - Panel |1
Install §rid and glazing - Panel [17
install grid and glazing - Panel[18
Install grid and glazing - Panel| 19
Install grid and glazing - Panel|20
Install grid and glazing - Panel|21
| WInstall gnid and glazing - Fanel|22
Winstall grid and glazing - Panel 23
> || WInstall grid and glazing - Panel 24
Install orid and glazing - Pane
Install grid and glaging - Pan
Install grid and glazing - Pangl 27
Install grid and glazing - Pansl 28
Install grid and glbzing - Panél 20
Install grid and glazing - Panel 30
Install grid and glazing - Pangl 31
Install grid and glazing - Pangl 32
Install grid and glazing - Pangl 33

Install grid and glazing
Install grid and alazing

R

Fasten Precast Alang Panel
Install grid and glaging - Pa =
Install grid and glazing - Pa

Install grid and glaging - Pax
W Install grid and glajing - Pay
Install gid and glaging - Pai
Install gnd and glazing - Pal
Fasten Precast Algng Panel

11 days to construct a floor (Where there are 8 work hours/day) = 88 work

|. Project Background

lI. Analysis 1 // SIPS

Install grid and glaging - Pai

s hours per floor wing
nstall rid and glaging - Pal

I E Install grid and glhzing - P

Fasten Precast Along Pan)

install arid and glhzing - P

Install grid and glbzing - P4

(88 hours) / (152 Panels) = 34.73 minutes per panel — Installation

el i

T g T
e g g P |

T g

Instal grid and glazing - P
Install gnid and glazing - P|
il Fasten Precast Along Pa

: . This value takes into account crane operation or hoisting material to
lll. Analysis 2 // Prefab & PV Windows el it

/| Analysis 1

Install grid and glaz:

the proper bay.
Install grid and glazing - P

Install grid and glazing - F|

Fasten Precast Along Par|

Install grid and glazing -
Install grid and plazing
Install grid and plazing -
Install grid and flazing -
Install grid and flazing -
Install grid and flazing -

[herefore:
I re:

Fastan Precast/Along Pz

Fasten Precast|Panel 1

o e g e
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V. Analysis 3 // Automated Parking Garage

Install gnd and glazing - Panpl 36
Install grid and glazing - Pangl 37
Install grid and glazing - Pangl 36
Install orid and glazing - Pangl 39

Install grid and glazing . Pank|

V. Conclusions & Recommendations

= .,m-;;. e It takes 34.73 minutes on average to complete one panel around the perimeter
of the building.

sfall gnd and glazing -

Ty
LB e T2 TEn
- - [ Install grid and glazing - Pahel 41
< = Install grid and plazing - Papel 42
d C : {Install grid and glazing - Pahel 43
= = . Install grid and plazing - Pahel 44
. W Install grid and glazing - Papel 4
Install grid and plazing - Panel 46
Install grid and plazing - Panel 47
Install grid and jglazing - Panel 43
Install grid and jglazing - Panel 49
Install grid and alazing - Panel 50
Fasten Precast Panel 51
Fagten Precast Panel 52
Install grid and |glazing - Panel 53
Install gnd|and glazing|- Panel
Install gnd|and glazing - Panel
Install grid|and glazing - Panel
Install grid|and glazing - Panel
nstall grid|and glazing - Panel
asten Precast Along Panels 5
Hinstall grid and glazing - Panel
Winstall grid[and glazing - Panel
MInstall grid and glazing - Panel
Wlinstall grid and glazing - Panel
WInstall gnd and glazing - Panel
Winstall grid and glazing - Panel
Fasten Precast Along |Panels 5
Install grid and glazing - Panel
Ainstall gnd and glazing - Panel
Install grid and glazing - Panel
Fasten Precast Along|Panels 6

There are 130 panels of glazing.

Install grid[and glaz|

'here are 22 precast pieces.
Install grid/and glaz|

Install gridjand glaz|

Fasten Precast Par

install grid|and glaz}
Install grid|and glaz|
M Install grid and glaz}
W Install grid and glaz}
W Fasten Precast Alo
Wnstall gnd and gla]
Install gnd and glaZ]

= It is assumed that 28 minutes is assigned for the precast panels. This allows

i Install grid and gid
Install grid and gl
Fasten Precast Al

‘ the left over 6.73 minutes of each of the concrete panels (or 148.06 minutes

Install grid and glz total
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Install grid and gl
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Fasten Rrecast Al
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Install grid and glazing - Panel
Fasten Frecast Along) Panels
Install grid and glazifg - Pane}
W Install grid and nlazing - Pane]
In: and and glazing - Pane]
Install grid and glazihg - Pand}
Install gnd and glazing - Pang
Install gnd and glazing - Pand]
Fasten Rrecast Along Panels
Install grid and glazing - Pand

Fasten Rrecast P
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Width | Height Total SF of Total Hrs/Day of Sunlightin Total |Cost/kWh Cost ; _
° Watts/Panel 8 SF/Panel | Watts/SF i Total Watts Days/Yr Ray & Hrs/Yr ) / . 2 Switchboards at 4,000 A = 3,2072 kW
~N / / A en d IX (ft.) | (ft.) Glazing kw VA (kWh/day) kWh/Yr | inVA Savings/Yr
w pp 252.8 5.00 5.00 25.00 10.11 9553.00 96599.94 | 96.60 365 2.3 839.5 | 81,096 $0.08 $6,649.84 Energy . o L
o = (3,072 kW) * (Time that Building is in Use)
|. Project Background v bay .
: > = Typical PVGU Window Specification **7 A.M. to 7 P.M. would be the typical time frame
— T — — -
. m R T “_1:'.[:'1 5 h\H /_____."I Length 80" (1524mm) Energy . it
II. AnaIySIS l // SIPS : | | =0 Ny Widih 60" (1524mm) T - (3,072 kW) gk (12 hrs. )— 36,864 kW - h
o j Minneapol s xr_:" i Tockntss L ) %
< J 35 Detroi 5 Boston Weight 209 b (95 kg)
8.2 Cents/ kWh in Northern VA
: - Power,, | P
lll. Analysis 2 // Prefab & PV Windows — o
" o Cost Cents 1dollar
. . ‘T-mwpmng 264 D—ay = (36,864 kWh) &3 (820 kWh) = (302,2848 cents) * (m) = $3,02285
IV.Analysi Autom Parkin r —
alysis 3 // Automated Parking Garage 4 e P '
San Diego e o T ; e ($3,022.85) * (#of days in January) = ( $3,022.85) * (31 days) = $93,708.29
V. Conclusions & Recommendations 5§ =1
o ety [V H—— T PENNSTATE Building Energy Report
Lok e rongors 2 Glazing T lssion Specificati @ Office of Utility Month: Jan-12
VI . ACkﬂOWledgementS SHGC :E::f;:i‘:l:zs azing ran-sml.sswn- pecifications Physical Plant Pattee Library
Map found at Solar Direct 2014 to get Kilowatt hours of sunlight per — e from 2 e St ngas oA A
above normal) solar cells. This unique ability allows the PYGU - — )
day in Northern Virginia NdumSyen o o ooy o ek e » Bulling Namber. 0003000 Enery Oty o
Reimg TS tsames il Utility Units Cost
Power Tolerance 5% a very low solar heal gain coeflicient (SHGC) T Construction Year: 1940 Electricity 644,773.00 kWh $58,782.09
i — soc =0 Gross sqf.: 232,665.00 Steam 2,576.39 kib $52,326.44
5 (VT) of the glass specified. It is this optimization of VT =049 Assu;nahle sq.ﬂ.: 156,284.00
R oo T SmartEnergy T | otk 110855
Cemparmire Coemfw of Pmpp A any glazing product on the market today. Befare holidays and breaks, appeint a person
Temparatirs Cosficient of Voc 036%C to make sure that all electronics and appliances
e G SBRC [P ———. Nur  oam are fully shut down.
Jan-11
Questions? Visit us Online: Elactricity T22876.00 kWh $65 587 87
- Pythagg:’aaf P;nntIState E;rw‘PerEIms; ISteam 341749 Kb — i:if,:::ga
ontinuous MMISsIONING Frogram
Spec for PV window from Pythagoras Solar Syt
Year — ($3,022.85) * (#of days in a year) = ( $3,022.85) * (365 days) = $1,103,340.25
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Visual guidance for
vehicle positioning.

V. Conclusions & Recommendations

VI. Acknowledgements

Call/Text ahead feature

expedites retrieval period.

Vehicle dimensions
verifieation. . Vehicle rotation

Entering the Garage Exiting the Garage




