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PROJECT BACKGROUND

LOCATION:

« 1000 HILLTOP CIRCLE, BALTIMORE, MD 21250
* UMBC PERFORMING ARTS & HUMANITIES FACILITY

BUILDING PARAMETERS:
« 90,000 SF GROSS BUILDING AREA

e 4 STORIES + BASEMENT
* UPGRADE TO EXISTING CENTRAL UTILITY PLANT & TUNNEL

PROJECT PARAMETERS:
* PROJECTED COST: $67,000,000
 DATES OF CONSTRUCTION: 7/1/72010—-6/30/2012
e DELIVERY METHOD: CM AT RISK
 LEED CERTIFICATION: SILVER

IMAGE COURTESY OF WHITING-TURNER IMAGES COURTESY OF GOOGLE MAPS
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i

PRESENTATION OUTLINE:
STRUCTURAL SYSTEM:

L. PROJECT BACKGROUND

L LOCATION/INFO ._ = ., —g | |
IIl.  BUILDING STATS ] P OTIE TZ T | FOUNDATION CONCRETE FOOTINGS

STEEL BEAMS AND GIRDERS
CAST-IN-PLACE CONCRETE
CONCRETE MASONRY UNITS

ANALYSIS 1 — PRECAST FACADE

L. DESIGN

II. STRUCTURAL IMPACT

. SCHEDULE/COST IMPACT oy . 3 .3

e B e Y e < e BUILDING ENCLOSURE:
ANALYSIS 2 ~ CRANE COMPARISON 5t -

- CRANELogGISTICS b G A « BRICK VENEER WITH CMU BACK-UP OR STEEL STUD BACK-UP
fl. SCHEDULE/COSTIMPACT ¥, TSNS ™ ', « GLAZED ALUMINUM CURTAIN WALL

(L I s NP N2 « STAINLESS STEEL WALL PANELS WITH CONCRETE/ STEEL STUD BACK-UP
ANALYSIS 3 — PV ARRAY STUDY W o A B : ) S Geie

L. SYSTEM DESIGN

CONSTRUCTION LOGISTICS:

II. STRUCTURAL IMPACT

IIL. ENERGY/ELECTRICAL IMPACT

* PHASE ONE:

IV. FEASIBILITY ANALYSIS 275 SEAT PROSCENIUM THEATER
CONCLUDING THOUGHTS 100 SEAT BLACK BOX THEATER
ACKNOWLEDGEMENTS SCENE SHOP, REHEARSAL/ACTING STUDIO,
OFFICES, CLASSROOMS, CONFERENCE ROOMS

GRIMM+
PARKER IMAGE COURTESY OF WHITING-TURNER

ARCHITECTS V




PENNSTATE Performing Arts & Humanities Facility
% Baltimore, MD PRECAST FACADE DESIGN

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [aNtNAs
Baltimore, MD ﬁ

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

. PROJECT BACKGROUND
I. LOCATION/INFO
PROBLEM IDENTIFICATION:

II. BUILDING STATS

ANALYSIS 1 —PRECAST FACADE R ‘
I DESIGN N | N * COMPLETE PROJECT ON TIME AND EFFICIENTLY

N | - BUILDING IS MADE UP OF THREE DIFFERENT STRUCTURAL ELEMENTS
. SCHEDULE/COSTIMPACT ' , * DELAYS ENCOUNTERED DUE TO ADJACENT WORK BEING COMPLETED

IV. SITE LoGISTICS —— . s LTS |

ANALYSIS 2 — CRANE COMPARISON I G T 1 =g RESEARCH GOAL.:

I CRANE LOGISTICS : i i

l.  SCHEDULE/COSTIMPACT a— . - PERFORM PRELIMINARY DESIGN OF PRECAST FACADE

.  SIELocIsTICS * REDUCE MASONRY SCHEDULE AND ELIMINATE ANY DELAYS
ANALYSIS 3 — PV ARRAY STUDY

L. SYSTEM DESIGN

II. STRUCTURAL IMPACT

III. ENERGY/ELECTRICAL IMPACT

V. FEASIBILITY ANALYSIS

CONCLUDING THOUGHTS IMAGE COURTESY OF WHITING-TURNER
ACKNOWLEDGEMENTS

GRIMM+
PARKER

ARCHITECTS
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PENNSTATE Performing Arts & Humanities Facility
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PRESENTATION OUTLINE: [N o4l L2 o] ; L Jarulh RS G0 G
qir 7 |1 | | H— U

L. PROJECT BACKGROUND q @ SE @ { @ @f- ) @ @ &y @ B | @*"
L. LOCATION/INFO ORIGIN AL FAC ADE: 417 1 [ | = [ | = 5
.  BUILDING STATS | . il 5L SRR ERIINESIRE: L Pl gl o[
ARETEE TR Ll _ | » 70% DRIFTWOOD GREY AND 30% LIGHT AUTUMN BY CLOUD CERAMICS, L& e e B ] d 18 T e %'Eﬁ
. :::::um.mmu ‘ ROMAN MODULAR TYPE L = el 8 = | s + [H
. SCHEDULE/COSTIMPACT * $900,000 MASONRY PACKAGE ! IE' ﬁ T‘[- ' e _.,,:;_-——-;"L:';gf%_:::ﬁﬂ W_“ f
IV. SITE LOGISTICS : ' : ' | —_— * 4 MONTH CONSTRUCTION DURATION R I F @ T fw g FI 0 i
ANALYSIS 2 — CRANE COMPARISON | H | |
I CRANE LOGISTICS PRECAST FACADE: @
. SCHEDULE/COSTIMPACT : ; 1 q#\@g @f_ 3@ ,@
III. SITE LOGISTICS o SPAN FROM COLUMN TO COLUMN 1 ] | L 1 = | a I- ! i ;f T
ANALYSIS 3 — PV ARRAY STUDY  DIFFERENT SIZES OF PANELS UP TO 12FT AND 35-40FT SPAN O Bl ﬁ!n By
L. SYSTEM DESIGN e 341 TOTAL PIECES - ' : = i B A
IL. STRUCTURAL IMPACT « 20,835 SF OF PANELS i i b Fe @ Y
. ENERGY/ELECTRICALIMPACT A = | » é«‘*
IV. FEASIBILITY ANALYSIS - H 5 T I J Ha Lt
CONCLUDING THOUGHTS g = 3

= ]J.{__- & |
. ACKNOWLEDGEMENTS i H I HRut mgillage sl
WT M GRIMM+ = ——— ] | =T R B A
: PARKER IMAGE COURTESY OF WHITING-TURNER

ARCHITECTS
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Performing Arts & Humanities Facility [N
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Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

I. PROJECT BACKGROUND
II.

B S
VILDING STATS B MATERIAL |WEIGHT (PSF)| MATERIAL |WEIGHT (PSF)

N2/

ANALYSIS 1 — PRECAST FACADE ) ® @m-ﬂéﬁf@-@@ c

(T
=/

* PRECAST HEAVIER THAN MASONRY WALL

e @ | e 2 @

s ‘iff | . Brick 40 6" Thick Panel 75
L. DESIGN 3 o - [ | | e ASSUME 6” THICK PANEL WITH NORMAL WEIGHT CONCRETE
. STRUCTURAL IMPACT e ' .y ? ’ %@ uE
lll. ScCHEDULE/COST IMPACT %_;_______ e /@E} Lo ;“ 1 ! | EXTERIOR BEAM LOADS:
IV. SITE LOGISTICS o B\ : = =

_ . —— ; A i | | h || i
. RANE LOGISTICS = l ' : . _ ] ]
I SeHEDULE/CosTIMPACT Sk i : = N ' W14X22 = 129FT-K < 183FT-K WI16X26 | Masonry Wall Loads 0.374
SO =it m e L L] : - W21X44 = 252FT-K < 510FT-K
ll. SITE LOGISTICS e ] A e Precast Panel Loads 0.537
ANALYSIS 3 — PV ARRAY STUDY | ’ B - W14x22 Masonry Wall Loads 0.546
 everewDEcion EXTERIOR BEAM DEFLECTION: S —— — |
Il. STRUCTURAL IMPACT
W21xX44 | Masonry Wall Loads 0.538

. ENERGY/ELECTRICAL IMPACT * GOVERNING FACTOR OF DESIGN 5 tn; | Load 0972 =
IV.  FEASIBILITY ANALYSIS * ALLOWABLE DEFLECTION = L/240 recast Fanel Loads -

CONCLUDING THOUGHTS  BEAMS CAN WITHSTAND HEAVIER PRECAST LOAD
ACKNOWLEDGEMENTS

W GRIMM+

A RK-E R

ARCHITECTS
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Performing Arts & Humanities Facility [N
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PRESENTATION OUTLINE: POCKET IN

BY OTHERS
. PROJECT BACKGROUND
ANGLE W/ MORIZONTAL
. LOCATION/INFO / SLOTTED HOLE
II. BUILDING STATS (eenrnghe anensn o1

ANALYSIS 1 — PRECAST FACADE

L. DESIGN SLOTTED =t | 2"
INSERT =
II. STRUCTURAL IMPACT

TTJL STRUCTURAL PRECAST CONNECTION:

PANEL SPANS FROM COLUMN TO COLUMN

PRECAST TIE-BACK CONNECTION TO THE EXTERIOR BEAMS
BEARING/ ADJUSTABLE TIE-BACK CONNECTION

FIXED TIE-BACK CONNECTION

IIL. SCHEDULE/ COST IMPACT

V. SITE LOGISTICS
ANALYSIS 2 — CRANE COMPARISON

L. CRANE LOGISTICS

II. SCHEDULE/ COST IMPACT

IIL. SITE LOGISTICS

ANALYSIS 3 — PV ARRAY STUDY
IF KICKERS (i.0.: FLANGE
BRACES) ARE REQUIRED BY
THE STRUCTURAL ENGINEER
OF RECORD, FABRICATION AND
INSTALLATION 1S BY QTHERS

L. SYSTEM DESIGN

II. STRUCTURAL IMPACT

IIL. ENERGY/ELECTRICAL IMPACT

V. FEASIBILITY ANALYSIS

| plrlls 1L

_J E ANGLE W/ HORIZONTAL
CONCLUDING THOUGHTS L SUOTTEDZ S0 SELAN: !

ACKNOWLEDGEMENTS

WT S GRIMM+

A RK-E R

i

IMAGE COURTESY OF MID-ATLANTIC PRECAST ASSOCIATION

N

ARCHITECTS

FIXED
FIXED

RESISTS NORMAL AND
IN-PLANE FORCES

IF KICKERS (i.e.. FLANGE
BRACES) ARE REOUIRED BY
THE STRUCTURAL ENGINEER
OF RECORD. FABRICATION AND
INSTALLATION IS BY OTHERS

SLOTTED —
INSERT

NOTE

FORMING POCKETS, CUTTING
DECK POUR STOP AND PATCHING
OF POCKETS NOT BY PRECASTER.

SLOTTED —]
INSERT

|

N

I

ALTERNATE

IMAGES COURTESY OF MID-ATLANTIC PRECAST ASSOCIATION
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ENTATION OUTLINE:

PROJECT BACKGROUND
L. LOCATION/INFO
II. BUILDING STATS
ANALYSIS 1 — PRECAST FACADE
L. DESIGN
II. STRUCTURAL IMPACT
IIL. SCHEDULE/ COST IMPACT
V. SITE LOGISTICS
ANALYSIS 2 — CRANE COMPARISON
L. CRANE LOGISTICS
II. SCHEDULE/ COST IMPACT
IIL. SITE LOGISTICS
ANALYSIS 3 — PV ARRAY STUDY
L. SYSTEM DESIGN
II. STRUCTURAL IMPACT
IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

GRIMM+
PARKER

ARCHITECTS

IMAGE COURTESY OF WHITING-TURNER

N

PRECAST FACADE DESIGN

SCHEDULE REDUCTION:

* ORIGINAL MASONRY FACADE DURATION = 115 DAYS
 PRECAST ERECTION = 12 PIECES/ DAY
* PRECAST FACADE DURATION = 29 DAYS

IMPACT ON PROJECT:

* NO OVERLAP OF STEEL AND FACADE TRADES
* FACADE IS NOT ON CRITICAL PATH
« SAVE 87 DAYS OF FACADE WORK

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [N
Baltimore, MD

South 7126.12 40.00 103 12 8.58 (31.42)
MNorth B307.5 30.00 109 12 9.08 (20.92)
East 1923.87 15.00 42 12 3.50 (11.50)
West 4378.75 30.00 43 12 3.58 (26.42)
Corners 1098.8 0.00 44 12 3.67 3.67
TOTAL 20835.04 115.00 341 12 28.42 (86.59)
TazkHame » |Duratic, Start - (Finizh ot w0 g e
Sep | Oct lNu-- | Dec | Jan [feb IMar‘ Apr May Jun ] Jul | Aug [ Sep | Oct | Nov ]Dec Jan |
42days PMen3/28/11  TueS/24/11 PP plack Dox Fagade & Mumanities Classrooms
Sodays  Mon3/28/11 Thu 4/7/11L PP North Fxade :
Sdays Mon3/28/11 Thu 4j7/11 @ Procast Erection
Yadays  Thud/rdf1l  Tue 4/19/11 WP Eact Fagade
ddays  Thud/La/1l  Tue 4/19/11 § Precast Erection
S9days  Thud/21/11  Tue S/3/11 PP sowthFacade
Sdays  Thud/21/11  Tue S/3/11 @ Precast Evection : ———
owation Yddays  ThuS/19/11  Tue 5/24/11 P wWest Elavation
Erection ddays  ThuS5/19/11  TueS5/24/11 U Procast Eraction
| 74days ThuS/5/11  Tue B/16/11 L —
Install Punch Windows 9days ThuS/5/11 Tue $/9/11 G nstall Pundch Windows
Install Curtain'wall 09days ThuS/12/11  Tue 8/16/11 Install Curtain wall




PENNSTATE Performing Arts & Humanities Facility Performing Arts & Humanities Facility [aNtNAs
» Baltimore, MD PRECAST FACADE DESIGN Baltimore, MD )

Courtney Glaub — Construction Management Courtney Glaub — Construction Management

PRESENTATION OUTLINE:
MATERIAL PRICING:

L. PROJECT BACKGROUND

I LOCATION/INFO
« $41.50/SF DEDUCT FOR MASONRY WALL ASSEMBLY WITH BACK-UP

« $37.00/SF COST FOR PRECAST PANEL
« $50.50/SF COST FOR PRECAST PANEL WITH BACK-UP

II. BUILDING STATS
ANALYSIS 1 — PRECAST FACADE

L. DESIGN

II. STRUCTURAL IMPACT

. SCHEDULE/COSTIMPACT COST IMPACT: South 7126.121 S 295,734.02 S 299,682.71 -53,948.69
IV. SIE LoGISTICS North 6307.499 § 261,761.21 S 318,528.67 -556,767.47
ANALYSIS 2 — CRANE COMPARISON * PRECAST FACADE COSTS APPROXIMATELY 17% MORE THAN MASONRY East 1923.87 S 79,840.61 S 86,942.69 -$7,102.08
:1 :::::U'-L:TZZ':]MPACT « $50,703.64 OVERALL INCREASE FROM FACADE RE-DESIGN West 1378.75 $181718.13 $ 162.013.75 $10.704.38
ll. SITELOGISTICS Corners 1095.803 S 45,600.32 S 48,190.11 -52,589.79
ANALYSIS 3 — PV ARRAY STUDY TOTAL 20835.043 S 864,654.29 § 915,357.93 -§50,703.64

. SYSTEM DESIGN

. STRUCTURALIMPACT

. ENERGY/ELECTRICALIMPACT Precast Panel Cost 5915, 357.93
IV. FEASIBILITY ANALYSIS Mason ry wall Cost 5854, 654.79
CONCLUDING THOUGHTS

ACKNOWLEDGEMENTS IMAGE COURTESY OF WHITING-TURNER ( 550,703, 64)

/.

N



PENNSTATE Performing Arts & Humanities Facility Performing Arts & Humanities Facility [aNtNAs
Baltimore, MD PRECAST FACADE DESIGN Baltimore, MD )

Courtney Glaub — Construction Management

Courtney Glaub — Construction Management

PRESENTATION OUTLINE: SITE CONGESTION: .
I. PROJECT BACKGROUND
L LOCATION/INFO REDUCED FACADE SCHEDULE ALLOWS FOR NO TRADE OVERLAP Tyl |
. BUILDING STATS - CONCRETE/STEEL OCCUPY SITE SOLELY
.  ANALYSIS 1 — PRECAST FACADE o NO MASONRY STAGING AREAS OR SCAFFOLDING
. DESIGN INCREASED EFFICIENCY
Il.  STRUCTURAL IMPACT ONLY METAL DECKING WILL OCCUR DURING PRECAST ERECTION v
III. SCHEDULE/COST IMPACT i
N SHE RoclRnes PRECAST ERECTION

III. ANALYSIS 2 — CRANE COMPARISON

L. CRANE LOGISTICS

ADDITIONAL PHASE TO CONSTRUCTION

II. SCHEDULE/ COST IMPACT

T p—— ERECTION BEGINS ON EAST FACADE, WORKS COUNTER CLOCKWISE
T LSS B AR ST - THREE DELIVERY TRUCK LOCATIONS
. SYSTEM DESIGN FOUR PRECAST CRANE LOCATIONS
[I. STRUCTURAL IMPACT '
III. ENERGY/ELECTRICAL IMPACT
IV. FEASIBILITY ANALYSIS
V. CONCLUDING THOUGHTS
VI. ACKNOWLEDGEMENTS

i’Lr\NVl;
vv I % S <0\ CRIMM+ i 1
‘oo PARKER
7/”, &, I
A / - -
YEARS >< |




PENNSTATE

Baltimore, MD

Performing Arts & Humanities Facility

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

PROJECT BACKGROUND
L. LOCATION/INFO
II. BUILDING STATS
ANALYSIS 1 — PRECAST FACADE
L. DESIGN
II. STRUCTURAL IMPACT
IIL. SCHEDULE/ COST IMPACT
V. SITE LOGISTICS
ANALYSIS 2 — CRANE COMPARISON
L. CRANE LOGISTICS
II. SCHEDULE/ COST IMPACT
IIL. SITE LOGISTICS
ANALYSIS 3 — PV ARRAY STUDY
L. SYSTEM DESIGN
II. STRUCTURAL IMPACT
IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

GRIMM+
PARKER

ARCHITECTS

IMAGE COURTESY OF WHITING-TURNER

N

PRECAST FACADE DESIGN

Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

Courtney Glaub — Construction Management

FINAL CONCLUSIONS:

* PRECAST FACADE REDUCES SCHEDULE

« MINOR INCREASED COST

« ELIMINATES CONFUSION BETWEEN TRADES
* MINOR ARCHITECTURAL IMPLICATIONS

RECOMMENDATION:
* PURSUE PRECAST FACADE

* MET GOAL OF ANALYSIS TO REDUCE INEFFICIENCIES
* ULTIMATELY OWNER/ ARCH. MUST MAKE DECISION

(((((

———_“

///ﬂﬁﬂﬁ/ﬁ@/ 4@“’@4’7 /‘1//4@7

_,H///Q li 1111111111111://7t__/ /"I l
j S /7
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PENNSTATE Performing Arts & Humanities Facility
Baltimore, MD

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

L. PROJECT BACKGROUND
L. LOCATION/INFO
II. BUILDING STATS
ANALYSIS 1 — PRECAST FACADE
L. DESIGN
II. STRUCTURAL IMPACT
IIL. SCHEDULE/ COST IMPACT
V. SITE LOGISTICS
ANALYSIS 2 — CRANE COMPARISON
L. CRANE LOGISTICS
II. SCHEDULE/ COST IMPACT
IIL. SITE LOGISTICS
ANALYSIS 3 — PV ARRAY STUDY
L. SYSTEM DESIGN
II. STRUCTURAL IMPACT
IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

GRIMM+
PARKER

ARCHITECTS

,,,,,
W

CPRR T EAT

IMAGE COURTESY OF WHITING-TURNER, MULTIVISTA

CRANE COMPARISON

PROBLEM IDENTIFICATION:
e TIME EFFICIENCY/ COMPLETION ON TIME

e TIME TO MOBILIZE TOWER CRANE
e COST TO USE TOWER CRANE

RESEARCH GOAL.:

* REDUCE COST & SCHEDULE BY UTILIZING MOBILE CRANES
* ACCELERATE SCHEDULE & COMPLETE PROJECT ON TIME

Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

Courtney Glaub — Construction Management




PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD CRANE COMPARISON

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

Courtney Glaub — Construction Management

PRESENTATION OUTLINE: 16

13 17 15211 14 19 24

L. PROJECT BACKGROUND
L. LOCATION/INFO

T s

MOBILE CRANE:

II. BUILDING STATS
ANALYSIS 1 — PRECAST FACADE

L. DESIGN

b gy
Al L=

« TMS700E — 60 TON LIFT
« HT8660 — 60 TON LIFT
« TMS80OOE — 80 TON LIFT

II. STRUCTURAL IMPACT

IIL. SCHEDULE/ COST IMPACT
V. SITE LOGISTICS
ANALYSIS 2 — CRANE COMPARISON

L. CRANE LOGISTICS

TOWER CRANE:

- BK412-10
« MAXIMUM CAPACITY — 22,000 LBS
 REQUIRES FOUNDATION TO BE INSTALLED

II. SCHEDULE/ COST IMPACT
IIL. SITE LOGISTICS
ANALYSIS 3 — PV ARRAY STUDY

L. SYSTEM DESIGN

II. STRUCTURAL IMPACT

IIL. ENERGY/ELECTRICAL IMPACT

V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

WT S GRIMM+

A RK-E R

ARCHITECTS



Performing Arts & Humanities Facility [aNtNAs

PENNSTATE Performing Arts & Humanities Facility

ﬁ Baltimore, MD CRANE COMPARISON Baltimore, MD ﬁ
Courtney Glaub — Construction Management Courtney Glaub — Construction Management
b IHddehlier=reldel ot HTC - TMS700E Erect areas 1-4 187
I LOCATION/INFO — W SCHEDULE IMPACT:
Il.  BUILDING STATS /M : : s HTC - HT&660 Erectareas> &9 25
ANALYSIS 1 = PRECAST FACADE — S5y i /5% * ORIGINAL LIFT DURATION = 318 DAYS HTC - TMSB00E  |Erectareas 7 &8 32
.  DESIGN S } £ * GAIN 11 DAYS OF WORK W/ 0O TOWER CRANE INSTALLATION Tower Crane BK 412 Erect area b 41

II. STRUCTURAL IMPACT

V. SITE LOGISTICS

. SCHEDULE/COSTIMPACT . N : = - “ 1 \ IMPACT ON PROJECT:

ANALYSIS 2 — CRANE COMPARISON

L. CRANE LOGISTICS

REQUIRE ANOTHER MOBILE CRANE IN PLACE OF TOWER CRANE
REQUIRE A PUMP TRUCK

S e o TN b e o m | - MOBILE CRANES COST MORE ON THIS PROJECT

I SYSTEMDESIGN Sk e - S i * CONCRETE CONTRACT CONTAINS TOWER CRANE

II. STRUCTURAL IMPACT

II. SCHEDULE/ COST IMPACT

IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

w GRIMM+
A NS )

PARKER

IMAGE COURTESY OF WHITING-TURNER, MULTIVISTA

ARCHITECTS




PENNSTATE Performing Arts & Humanities Facility Performing Arts & Humanities Facility [aNtNAs
ﬁ Baltimore, MD CRANE COMPARISON Baltimore, MD ﬁ

Courtney Glaub — Construction Management

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

L. PROJECT BACKGROUND

- Quantity [LineHumber Description Crew Daily Labor Unit Material |Labor Equipment |Total Ext. Total Total O&P Ext. Total O&P
—— —— 3 Qutput |Hours
l. LOCATION/INFO - CRANE PRICING' Crane crew, daity uze for small jebs, 554
e ton truck-mounted hydraulic crane,
“ BU"—.DING STATS 7 242 15419500400 portal to portal AJK 1 16| Day 5 - 561000 | 5 1,525.00 | § 213500 | § 516670.00 | § 258500 | § 627990.00
° A ) Crane crew, daily use for small jobs, 804
1 o ton truck-mounted hydraulic crane,
ANALYSIS 1 — PRECAST FACADE 4 * lNlTlAL CRANE COSTS = $ 1,317, 069 35 015413500500 |portalto portal AL 1 16| Day 5 - |ss10.00]s 1700005 231000 | S 80,850.00 | 5 2795.00 | 5 97,825.00
> v [ ] _— Rent crane truck mounted, hydraulic, 55
L. DESIGN & \ CRANE COSTS W/o TOWER CRANE $6’649’ 1 07 9.7 |015433502600  [ton capacity, Incl. Hourly Oper. Cost. Month s - [s - |s19s7700|S 19677.00 | § 19086690 | § 2164470 | § 20995359
“' STRUCTURAL lMPACT o | L $ ¥ i TOWER CRANE = $350,000 Rent crane truck mounted, hydraulic, 80
— =t | 1.25  |015433602700 ton capacity, Incl. Hourly Oper. Cost. Month 5 - $ - §22764.00 | 3 2276400 5 28,455.00 | 8 2504040 | § 3130050
III. SCHEDULE/ COST IMPACT  Bh
g - = - ; Total $ 51634190 $ 967,069.09
i A - x ~ Tower Crane §  350,000.00
IV.  SIE LocisTics 3n=" Ll h ., COST IMPACT: Lo
ANALYSIS 2 - CRANE COMPARISON ‘ Al 1w ‘

L. CRANE LOGISTICS - B z “ 2 =3 ' "y -‘ ¥ - i, | = = i INCREASED COST W/ ADD[T]ONAL CRANES & TRUCKS Quantity |Li Descripti Crew mt "L:or Unit Material |Labor  |Equi Total Ext. Total Total 08P Ext. Total 08P
i SCHEPULE/ACOSTIMPACT ' - ' ' « $5,332,038 OVERALL INCREASE FROM ELIMINATING TOWER CRANE

: R : L T * TOWER CRANE WAS CHEAPER WITH CONCRETE CONTRACTOR _
ANALYSIS 3 — PV ARRAY STUDY i o’ .:‘.:‘_"- : ) o 5 N oo . : oL 125 |o1ee33802700 Rent crane truck mounted, hydraulic, 80

ton capacity, Incl. Hourly Oper. Cost. Month 5 - 3 - 52276400 | S 2276400 |5 2845500 % 2504040 | § 3130050

Rent crane truck mounted, hydraulic, 55

III. SITE LOGISTICS 97 |015433502600  |ton capacity, Incl Hourly Oper. Cost. Month s - |s - |sigeT700|S 19677.00 | § 190,866.90 | § 2164470 | 5 208.953.59
pacity, |

- r o AR : iy Crane crew, daily use for small jobs, 554
I. SYSTEM DESIGN SR e SRy R 3 ; 2 X 3 ton truck-mounted hydraulic crane,
SaEE PR T p . B ~ B ke 242 (115415500400 portal to portal AJK 1 16|Day 5 - 5 610.00 | 5 152500 | % 213500 | 5 516670.00 | § 259500 | § 627,990.00 |
Crane crew, daily use for small jobs, 804
ton truck-mounted hydraulic crane,
R N Bl R SRAE A VR e & s S g ! 35 015419500500 | portal to portal A3l 1 16|Day & - |S61000]% 1700005 231000 | S 80,850.00 | § 279500 | § 9782500
III. ENERGY/ELECTRICAL IMPACT i1 i [ pd S TR | I 2 wndans — Crane crew, daily use for small jobs,
AN, = 2 N A— - 100-ton truck-mounted hydraulic crane,
3 015419500500 portal to portal AN 1 16[Day 5 - % 61000 | % 337500 | § 396500 (5% 1195500 % 462000 | % 13,860.00 |
Rent crane truck mounted, hydraulic,
100 ton capacity, Incl. Hourly Oper.

II. STRUCTURAL IMPACT

V. FEASIBILITY ANALYSIS

CONCLUDING THOUGHTS 0.1 (115433602720 Cost. Month 5 - 5 - $30,704.00 | 5 3070400 | % 3070405 3377440 | 5 337744
Rent pump concrete truck mounted 5°
ACKNOWLEDGEMENTS 108 015433102140 ling 110" boom, Incl. Hourly Oper. Cost. C-14D Month 5 - 3 - 31567200 | § 1567200 | § 16612320 | § 1723920 | § 18273552
318 015433102140 Crew C-14D for pump concrete truck. Days § - |8833740 5533740 | 5296020320 | § 1723820 | 85,482 08580 |
Total $3,967,283.70 $6,649,107.65

“ ' I : , R L IMAGE COURTESY OF WHITING-TURNER, MULTIVISTA
A RK-E R

ARCHITECTS
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Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

Courtney Glaub — Construction Management

PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD CRANE COMPARISON

Courtney Glaub — Construction Management

PRESENTATION OUTLINE: SITE CONGESTION:

L. PROJECT BACKGROUND
L. LOCATION/INFO

ADDED MORE LAYDOWN AREAS

REQUIRED MORE CRANE TRAVEL SPACE

MORE SPACE BY THE SOUTHWEST CORNER W/ O TOWER CRANE
INCREASED EFFICIENCY

II. BUILDING STATS
ANALYSIS 1 — PRECAST FACADE
L. DESIGN

Il. STRUCTURAL IMPACT
IIlI. SCHEDULE/ COST IMPACT
CRANE ERECTION
V. SITE LOGISTICS
ANALYSIS 2 — CRANE COMPARISON

L. CRANE LOGISTICS

ADDITIONAL MOBILE CRANE REPLACING TOWER CRANE
ADDITIONAL PUMP TRUCK
Il SITE LocisTics - TWO DELIVERY TRUCK ENTRANCES

II. SCHEDULE/ COST IMPACT

L. SYSTEM DESIGN

II. STRUCTURAL IMPACT

IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

GRIMM+ IMAGES COURTESY OF WHITING-TURNER, MULTIVISTA
PARKER

DN

ARCHITECTS




Performing Arts & Humanities Facility [N
Baltimore, MD s

Courtney Glaub — Construction Management

PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD CRANE COMPARISON

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

. PROJECT BACKGROUND
I. LOCATION/INFO
FINAL CONCLUSIONS:

II. BUILDING STATS

ANALYSIS 1 — PRECAST FACADE
I DESIGN TOWER CRANE IS MORE EFFICIENT

T GG . ' R S X S CRANE TOTAL IS MORE W/ O TOWER CRANE
[ 5 - : G TOWER CRANE CHEAPER BECAUSE IT’S W/ THE CONCRETE CONTRACTOR
DIFFERENT CRANES DEPEND ON DIFFERENT SCENARIOS

IIL. SCHEDULE/ COST IMPACT

V. SITE LOGISTICS
ANALYSIS 2 — CRANE COMPARISON A N AR T RN

L CRANELoGISTICS Pl e R S\~ RECOMMENDATION:

. SCHEDULE/COSTIMPACT : e By s 3 f

fll.  SITE LogIsTIcS ¥ o 7= PN | : ‘ * UTILIZE THE CONTRACTORS TOWER CRANE

LA S Y AR LA R sl ' Py * TOWER CRANE NEEDS LESS PATH LOCATIONS

.  SYSTEMDESIGN o ] » £, SR « LONGER FOUNDATION TO INSTALL = BETTER IN THIS CASE
II. STRUCTURAL IMPACT o 3 3 » : : ; z « COST EFFICIENT

IIL. ENERGY/ELECTRICAL IMPACT

V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

w e SR IMAGE COURTESY OF WHITING-TURNER, MULTIVISTA IMAGES COURTESY OF WHITING-TURNER, MULTIVISTA

A RK-E R

ARCHITEECTS V _




PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD PHOTOVOLTAIC PANEL SYSTEM

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

L. PROJECT BACKGROUND

I LocaTion/INFo PROBLEM IDENTIFICATION

IL BUILDING STATS ‘ x

ANALYSIS 1 — PRECAST FACADE | (T1 1T [T * PROJECT IS PURSUING LEED SILVER CERTIFICATION

.  DESIGN | gl gt * FEW SUSTAINABLE TECHNIQUES PURSUED IN PROJECT
. STRUCTURALIMPACT E | * PV SYSTEM ELIMINATED FROM SCOPE

. SCHEDULE/COSTIMPACT | AREiE 4

IV. SITE LOGISTICS | - | 1o . RESEARCH GOAL.:

ANALYSIS 2 — CRANE COMPARISON | | |

L CRANELocIsTICS 2 fETER- - PERFORM PRELIMINARY DESIGN OF A BUILDING INTEGRATED PV SYSTEM
fl:  SCHEDULE/COSTIMPACT e ‘ | * DETERMINE FINANCIAL FEASIBILITY OF SYSTEM

T STETeces | | « REDUCE ENERGY COSTS FOR UMBC
ANALYSIS 3 — PV ARRAY STUDY ! [ ‘

L. SYSTEM DESIGN

II. STRUCTURAL IMPACT

IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

IMAGES COURTESY OF SHARP CATALOG

GRIMM+
PARKER

ARCHITECTS




Performing Arts & Humanities Facility [N/

PENNSTATE Performing Arts & Humanities Facility
5 Baltimore, MD PHOTOVOLTAIC PANEL SYSTEM Baltimore, MD D

Courtney Glaub — Construction Management

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

L. PROJECT BACKGROUND
L. LOCATION/INFO

SUMMER

ORIENTATION: 9AM 3PM

II. BUILDING STATS

ANALYSIS 1 — PRECAST FACADE
I. DESIGN * HUMANITIES ROOF FACES SOUTHWEST

. STRUCTURALIMPACT . * 9000 SF OF ROOF SPACE
. SCHEDULE/COSTIMPACT TN * FLAT ROOF

V. SITE LOGISTICS
ANALYSIS 2 —~ CRANE COMPARISON . SOLAR SHADING:

I. CRANE LOGISTICS FALL/SPRING

9AM 3PM

. SCHEDULE/COSTIMPACT - : . _ * SHADING AT 9AM AND 3PM FOR EACH CASE

il SIELOGISTICS | o « MAINTAIN 6’ PERIMETER TO AVOID SHADING FROM PARAPET WALL
ANALYSIS 3 — PV ARRAY STUDY .

L. SYSTEM DESIGN

II. STRUCTURAL IMPACT

IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

WINTER
9AM 3PM

IMAGE COURTESY OF WHITING-TURNER

PARKER :
ARCHITECTS 20




Performing Arts & Humanities Facility [gaNNS/n3

PENNSTATE Performing Arts & Humanities Facility
5 Baltimore, MD PHOTOVOLTAIC PANEL SYSTEM Baltimore, MD D

Courtney Glaub — Construction Management
PRESENTATION OUTLINE:

Courtney Glaub — Construction Management

I. PROJECT BACKGROUND - —
L LOCATION/INFO : = o - SR g PRODUCT SELECTION: Lol e e Losel L Lt
L BUILDING STATS s ot e A Level 1 173 b7a1.7
ANALYSIS 1 — PRECAST FACADE | e « SHARP SOLAR ELECTRICITY CATALOG Level 2 175 87232 85
.  DESIGN . = - « NU-U235F1 PANEL (39”X 65”) Level 3 187 6744.1
fl. STRUCTURALIMPACT . T3 * BALLASTED ROOF MOUNTS (35 DEGREE TILT) Level 4 165 24123
III. SCHEDULE/ COST IMPACT \ TOTAL F0M) 272155

IV. SITE LoaisTics . — TOTAL HUMANITIES LIGHTING ENERGY:

ANALYSIS 2 — CRANE COMPARISON

L. CRANE LOGISTICS

« ESTIMATE 27000 W FOR ALL FOUR FLOORS
* REQUIRES 116 PANELS FOR HUMANITIES
* REQUIRES < 9000 SF OF ROOF SPACE

II. SCHEDULE/ COST IMPACT
IIL. SITE LOGISTICS
ANALYSIS 3 — PV ARRAY STUDY

L. SYSTEM DESIGN

. STRUCTURALIMPACT ACTUAL SYSTEM SIZE:
. ENERGY/ELECTRICALIMPACT . ! e £

IV. FEASIBILITY ANALYSIS B —=a — == ,j"‘ e 32.9 KW
CONCLUDING THOUGHTS —_ F —— « 140 PV PANELS

ACKNOWLEDGEMENTS — —— S * FIXED AT 30 DEGREE TILT

PARKER
ARCHITECTS 21




PENNSTATE

Baltimore, MD

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

w I <

< .
< |
& G

2

5 @

f= 7

=) o,

>
&

PROJECT BACKGROUND
L. LOCATION/INFO
II. BUILDING STATS
ANALYSIS 1 — PRECAST FACADE
L. DESIGN
II. STRUCTURAL IMPACT
IIL. SCHEDULE/ COST IMPACT
V. SITE LOGISTICS
ANALYSIS 2 — CRANE COMPARISON
L. CRANE LOGISTICS
II. SCHEDULE/ COST IMPACT
IIL. SITE LOGISTICS
ANALYSIS 3 — PV ARRAY STUDY
L. SYSTEM DESIGN
II. STRUCTURAL IMPACT
IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

RIMM+
PARKER

ARCHITECTS

Performing Arts & Humanities Facility
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PHOTOVOLTAIC PANEL SYSTEM

UNIT WEIGHTS:

e PV PANELS = 44 LBS. EACH
 MOUNTS = 406 LBS. EACH (EACH CAP IS 14.5LBS * 28 PER MOUNT)

TRIBUTARY AREA:

* 15’ BEAM SPACING
* TRIB. AREA = 7.5’ IN EACH DIRECTION = 15’ TOTAL

RESULTING LOAD:

e TOTAL LOAD = 6 PSF
e EXISTING BEAMS AND GIRDERS ARE ABLE TO SUPPORT ADDITIONAL LOAD

Performing Arts & Humanities Facility [N

Baltimore, MD

Courtney Glaub — Construction Management




PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

Courtney Glaub — Construction Management

PHOTOVOLTAIC PANEL SYSTEM

PRESENTATION OUTLINE:
I. PROJECT BACKGROUND
II. BUILDING STATS MCINTH SOLAR BADIATICHM AC EMERGY EMERGY WVALUE SYSTEM PRODUCTION:
ANALYSIS 1 — PRECAST FACADE (kWh/m?/day) (k) (5
— 1 3.30 2549 206.62 40,121 KWH PER YEAR
M Sy G 2 4.20 3030 236.34 « 3300 KWH AVERAGE PER MONTH
ll. SCHEDULE/COSTIMPACT L et S = * 110 KWH AVERAGE PER DAY
IV. SITE LOGISTICS 1 -1 3750 =257 PV WATTS FACTOR = 1219.5
3 3.38 3901 304,28
ANALYSIS 2 — CRANE COMPARISON 5 583 3917 305.53
I CRANE LOGISTICS - =78 an04 31731
. SCHEDULE/COSTIMPACT g 5.38 3734 191,75 ENERGY PRODUCTION:
IIlI. SITE LOGISTICS g 4.91 3362 26224
ANALYSIS 3 — PY ARRAY STUDY 10 4.75 3457 272,77 e HUMANITIES SECTION OF THE BUILDING
B Rl - =2 — =las * 100 % OF ALL FOUR LEVELS OF LIGHTS
. STRUCTURALIMPACT 12 2.70 2112 164.74
. ENERGY/ELECTRICALIMPACT Year 4.63 40121 31494
V. FeasiiLmy AnaLrsis PV WATTS FACTOR = Annual AC Energy/System D Reting =40121/329= 12195

CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

w D GRIMM+

PARKER

ARCHITECTS




Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD PHOTOVOLTAIC PANEL SYSTEM

Courtney Glaub — Construction Management

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

L. PROJECT BACKGROUND
I LOCATION/INFO .
IL. BUILDING STATS 1 GRID CONNECTION: pewre I AC wire
ANALYSIS 1 — PRECAST FACADE \ | In?ener
L DESIGN * ADDITIONAL LOAD ON MAIN PANEL FOR LOAD-SIDE CONNECTION I
. STRUCTURALIMPACT « USE SUPPLY-SIDE INTERCONNECTION Photovoltaic | / —t —
lll. SCHEDULE/COSTIMPACT Array N::jr = Elecrical
IV. SITE LOGISTICS ‘ | ELECTRICAL COMPONENTS REQUIRED: [ Room
ANALYSIS 2 — CRANE COMPARISON 3 5 l
L. CRANE LOGISTICS e ‘  DC WIRE RUN 4 strings of 35 panels =
L. SCHEDULE/ COST IMPACT e DC DISCONNECTS 140 panels
l. SITE LOGISTICS e INVERTER O Main Switch
ANALYSIS 3 — PV ARRAY STUDY « AC DISCONNECTS G"d Board
. SYSTEM DESIGN . AC WIRE RUN

II. STRUCTURAL IMPACT

[ )
\
l g

SERVICE-TAP METER BOX

IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

IMAGESCOURTESY OF SMA CATALOG
GRIMM+

A RK-E R

ARCHITEECTS V
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PRESENTATION OUTLINE:

Courtney Glaub — Construction Management

L. PROJECT BACKGROUND
L. LOCATION/INFO

II. BUILDING STATS

ANALYSIS 1 — PRECAST FACADE
L. DESIGN

II. STRUCTURAL IMPACT

IIL. SCHEDULE/ COST IMPACT

V. SITE LOGISTICS

ANALYSIS 2 — CRANE COMPARISON
L. CRANE LOGISTICS

II. SCHEDULE/ COST IMPACT

IIL. SITE LOGISTICS

ANALYSIS 3 — PV ARRAY STUDY
L. SYSTEM DESIGN

II. STRUCTURAL IMPACT

IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

GRIM
PARK

M +

E R

PENNSTATE Performing Arts & Humanities Facility
Baltimore, MD

PHOTOVOLTAIC PANEL SYSTEM Baltimore, MD ﬁ

Courtney Glaub — Construction Management

ARCHITECTS

SYSTEM SET-UP:

LOCATE INVERTER ON ROOF LEVEL AT NORTHWEST CORNER
MINIMIZE DC RUN

COVER INVERTER TO MINIMIZE SUN/MOISTURE EXPOSURE
200’ DC WIRE RUN PER ROW OF PANELS

91’ AC WIRE RUN

31% LESS WIRE DUE TO LOCATING INVERTERS ON ROOF

Performing Arts & Humanities Facility [gaiNAs




PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD PHOTOVOLTAIC PANEL SYSTEM

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

L. PROJECT BACKGROUND
L. LOCATION/INFO

IL. BUILDING STATS SYSTEM COST:

ANALYSIS 1 — PRECAST FACADE ‘ |

TR — T ML dE * SOLAR GAINES PROPOSED SYSTEM COST SUMMARY

R ——— | | L4 « SYSTEM COST = $121,654 AFTER INCENTIVES

. SCHEDULE/COST IMPACT | |

IV. SITE LOGISTICS | 1 bERdm REBATES/INCENTIVES:

ANALYSIS 2 — CRANE COMPARISON ‘ : | ‘

I.  CRANELoGISTICS |  MARYLAND STATE ENERGY PROGRAM - $500/KW SYSTEM

.  SCHEDULE/COSTIMPACT | | ] | | * FEDERAL TAX CREDIT — 30% OF GROSS INSTALLATION COST

fll. " SITE LoGISTICS | e 1o | | * MARYLAND ALTERNATIVE ENERGY CREDIT — 0.40$/KWH PRODUCED

ANALYSIS 3 — PV ARRAY STUDY
L. SYSTEM DESIGN

II. STRUCTURAL IMPACT

IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

IMAGES COURTESY OF SHARP CATALOG

GRIMM+
PAREKER

ARCHITECTS



PENNSTATE

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

L. PROJECT BACKGROUND

LOCATION/INFO

BUILDING STATS

ANALYSIS 1 — PRECAST FACADE

III.
V.

DESIGN
STRUCTURAL IMPACT
SCHEDULE/ COST IMPACT

SITE LOGISTICS

ANALYSIS 2 — CRANE COMPARISON

CRANE LOGISTICS
SCHEDULE/ COST IMPACT

SITE LOGISTICS

ANALYSIS 3 — PV ARRAY STUDY

III.
V.

SYSTEM DESIGN
STRUCTURAL IMPACT
ENERGY/ELECTRICAL IMPACT

FEASIBILITY ANALYSIS

Performing Arts & Humanities Facility
Baltimore, MD

PHOTOVOLTAIC PANEL SYSTEM

FINANCING OPTION:

* 0% BORROWED

FINANCING PARAMATERS

$0.156 CURRENT COST OF ELECTRICITY (MARYLAND)
3% MARKET RATE INCREASE EACH YEAR

AVERAGE YEARLY ROI = 14%

PAYBACK PERIOD = 6.09 YEARS

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [N
Baltimore, MD

4400,000
$300,000
$200,000
$100,000

50

-4100,000
-4200,000

Cumulative Benefit
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20
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12
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24
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\
l g

CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

IMAGES COURTESY OF SHARP CATALOG

GRIMM+
PARKER

ARCHITECTS




PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD PHOTOVOLTAIC PANEL SYSTEM

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [N
Baltimore, MD s

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

L. PROJECT BACKGROUND
L. LOCATION/INFO
II. BUILDING STATS

ANALYSIS 1 — PRECAST FACADE | | | RECOMMENDATION:

L. DESIGN

HUMANITIES ROOF OPTIMAL FOR SOLAR ARRAY
32.9KW, 140 PANEL SYSTEM

FULLY FUND UP-FRONT COSTS, I.E. NO LOAN ($121,654)
PAYBACK PERIOD OF 6.09 YEARS

OPERATIONAL BUILDING FOR AT LEAST 50 YEARS

II. STRUCTURAL IMPACT

IIL. SCHEDULE/ COST IMPACT

V. SITE LOGISTICS
ANALYSIS 2 — CRANE COMPARISON

L. CRANE LOGISTICS

II. SCHEDULE/ COST IMPACT
IIL. SITE LOGISTICS
ANALYSIS 3 — PV ARRAY STUDY

L. SYSTEM DESIGN

II. STRUCTURAL IMPACT

IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

m ") GRIM

IMAGES COURTESY OF SHARP CATALOG

M +

A RK-E R

ARCHITECTS




PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD CONCLUSION

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

L. PROJECT BACKGROUND e

T

L LOCATION/INFO . o
— ’ ANALYSIS #1:

II. BUILDING STATS
ANALYSIS 1 — PRECAST FACADE

I e * PRECAST PANELS CAN BE COST AND TIME EFFECTIVE

* MUST ANALYZE SCHEDULE BENEFITS BEYOND CRITICAL PATH
L. STRUCTURAL IMPACT

III. SCHEDULE/ COST IMPACT

L]
IV. SITE LOGISTICS ANALYS ls #2°
ANALYSIS 2 — CRANE COMPARISON

TR * MOBILE CRANES & TOWER CRANES ARE BOTH BENEFICIAL

L SCHEDULE/COST IMPACT * ANALYZE COST AND SCHEDULE EARLY IN PROJECT

IIL. SITE LOGISTICS
ANALYSIS 3 — PV ARRAY STUDY

L. SYSTEM DESIGN

ANALYSIS #3:

* CRITICAL TO PERFORM FEASIBILITY STUDY EARLY IN PROJECT DEVELOPMENT
* REBATES/INCENTIVES AVAILABLE THAT MAKE PV SYSTEMS AFFORDABLE

II. STRUCTURAL IMPACT
IIL. ENERGY/ELECTRICAL IMPACT
V. FEASIBILITY ANALYSIS

V. CONCLUDING THOUGHTS

VI. ACKNOWLEDGEMENTS

WT S R GRIMM+

I
A RK-E R

YEARS

ARCHITECTS




PENNSTATE Performing Arts & Humanities Facility
ﬁ Baltimore, MD ACKNOWLEDGEMENTS

Courtney Glaub — Construction Management

Performing Arts & Humanities Facility [N
Baltimore, MD ﬁ

Courtney Glaub — Construction Management

PRESENTATION OUTLINE:

I. PROJECT BACKGROUND INDUSTRY ACKNOWLEDGEMENTS SPEC'AL THANKS TO:
. LOCATION/INFO ACADEMIC ACKNOWLEDGEMENTS:

IL. BUILDING STATS THE WHITING-TURNER CONTRACTING COMPANY PROJECT TEAM —

ANALYSIS 1 — PRECAST FACADE PENN STATE AE FACULTY PATTY CARPER, ANDREW LIGHT, TIM UNRATH, STEVE CHESKO

L. DESIGN DR. CHIMAY ANUMBA — CM ADVISOR » THE UMBC PROJECT TEAM — MICKEY MILLER

. SCHEDULE/COSTIMPACT NITTERHOUSE CONCRETE PRODUCTS — MARK TAYLOR
PARKER SOLAR GAINES — JOHN HENCKEN

IV. SITE LOGISTICS M F F
ANALYSIS 2 — CRANE COMPARISON Y FAMILY AND FRIENDS

L. CRANE LOGISTICS

ARCHITECTS

II. SCHEDULE/ COST IMPACT
IIL. SITE LOGISTICS
ANALYSIS 3 — PV ARRAY STUDY

L. SYSTEM DESIGN

. STRUCTURALIMPACT . L |8 | . NITTERHOUSE

III. ENERGY/ELECTRICAL IMPACT ki :
' oy CONCRETE N pRODUCFS a responsible™ energy company

V. FEASIBILITY ANALYSIS
CONCLUDING THOUGHTS
ACKNOWLEDGEMENTS

GRIMM+
PAREKER

ARCHITECTS






