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I Building the Future

AvETERS BUILDING PARAMETERS
l'[:i'i;}u RESEARCH TOPIC: MATERIAL |

TRACKING

« COMMERCIAL HIGH RISE
« AREA: 475, 000 GSF
7™ ANALYSIS #1: GUIDED FORMWORK
“l%l TO SELF CLIMBING

* # OF FLOORS: 32
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¥ ANALYSIS #2: PHOTOVOLTAIC
CURTAIN WALL

2 PROJECT PARAMETERS
= . COST: $208 M
S « CONTRACT TYPE: GMP
+ DELIVERY METHOD: CM AT Risk
+ TIMELINE: 12/24/12 — 3/3/15 (26 months)
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Summary

* Material Tracking can increase productivity and
decrease delays
* Complex Coordination
* $6,900 additional cost
* Recommend Implementation
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PROBLEM

* One full work day to lift system
* Multiple lifts
* Safety Concerns

Background

« X Climb 60 manufactured by Doka
* Guiding Shoes and Hydraulic Lifts are used
26 lifts
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RO Baconqu Background

RESEARCH TOPIC: MATERIAL * Super Climber manufactured by Doka

| i * Interior and exterior formwork raised all at once The Platformz SCP will be lifted up by 13
ANALYSIS #1: GUIDED : N i bydraulic cylinders.

ORMWORK TG : A * Closed System

Storage area Level +1

TRACKING

Level 0 — operate the formwork

SUPER CLIMBER SCP FORMWORK

- 7| Lt N ! In working situation the SCP is supported
" ANALYSIS #2: PHOTOVOLTAIC f."." ! /» 2L " — e o = o 2 el
AlrA Ty T N L WO \

CURTAIN WALL Level -1

o 2 ANALYSIS #3: SIPS

@
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l Building the Future

Original Concrete Core Schedule

PROJECT BACKGROUND

- | —— | Lift Formwork from 3rd Floor to 4th Floor Monday | 11/4/2013
IE; 1 %ﬁilacﬁgmomc:mmkm %ﬁm it \E: T D \E:lf jﬁ;ﬂ Current Schedule Install Rebar and Embeds for 4th Floor Tuesday | 11/5/2013
P ; = ! | l Dj e ‘lez ‘ D jﬁ—%’ | »ﬂ_} e Elve Day Cycle (Three Bay System) Install Rebar and Embeds for 4th Floor Wednesday | 11/6/2013
x : === LN = = NIES =" Install Rebar and Embeds for 4th Floor Thursda 11/7/2013

= SWORKTO SELF CLIMBI 5| i oome D j % - | * Four Day Cycle (Two Bay System) L

e = ‘ D e IFet 5] LD ‘ Install Remaining Rebar and Embeds & Pour 4th
- CURRENT VS PROPOSEDSCHEDULE\ ‘Lh H\‘;g—lrwc. T adl| N Floor Cancrete Cora Walls Friday 11/8/2013
" ANALYSIS #2: PHOTOVOLTAIC Pl‘OpOSEd SChedu1e New Concrete Core Schedule

7. CURTAIN WALL — ] — o w * Four Day Cycle (Three B ay System) Lift Formwork From 3rd Floor to 4th Floor/ Start Tuesday |10/29/2013
ANALYSIS #3: SIPS @ﬁm o Ol \DE]t g ||| G v | * Three Day Cycle (Two Bay System) Install of Rebar and Embeds for 4th Floor

= A i==== | ‘ >+E m ‘ | Install Rebar and Embeds for 4th Floor Wednesday | 10/30/2013

— = :EEVV MECH. FE82 | : E At I
. R —————4;41 e R EER T - — -1 Install Rebar and Embed for 4th Floor Thursday |10/31/2013

. CONCLUSION B _ | feo I EILO i R 1t nl
- Y| DE ﬁ = == S | esulits Install Remaining Rebar and Embeds & Pour 4th Frida 11/1/2013
STH @E [ | sT2 bn /2 | .

EGEMENTS i _ﬁf@w_‘_ — T\ [ __T@:_m_ = L‘ e Saves 30 workmg d ays Floor Concrete Core Walls v |

N WL
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L ANALYSIS #1: GUIDED
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N COST ANALYSIS

V. ANALYSIS #2: PHOTOVOLTAIC

CURTAIN WALL

ANALYSIS #3: SIPS

D CONCLUSIONS
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System Expense
* $174,000 Difference

Labor Savings
* $1.5 Million Saved

Description

Rate

Quantity

Total

Below 18th Floor

$ 1,820.00

143

4260, 260.00

18th Floor & Above

§ 1,104.54

57

$ 52,958.78

Purchase Items - All Lifts

479,424.00

1

$ 79,424.00

Frieght to & from Jobsite

428, 800.00

1

5 28,800.00

Total
SuD

r Climber Formwork System

$431,442.78

Description

Rate

Unit

Quantity

Total

Below 18th Floor

$ 2,691.40

125

4336,425.00

18th Floor & Above

§ 1,975.57

£5

$ 88,900.65

Purchase Items - All Lifts

479,424.00

1

$ 79,424.00

Pre Assembly

$71,952.00

1

§ 71,852.00

Freight to & from Jobsite

4 28, 800.00

Day
Day
EA
EA
EA

1

5 28,800.00

Total

$ 605,501.65

Turner

l Building the Future

Xclimb &0 Formwork System

Description

Rate

Unit

Cluantity

Total

Concrete Crane

$62,500.00

Month

11

687,500.00

Concrete Placing Boom

$27,400.00

Month

11

301,400.00

Tower Crane Operator (1)

B 12589

Hour

2100

264,369.00

Maintenance (1)

103.29

Haour

2100

216,909.00

Pump Operator (1)

99.67

Hour

2100

209,307.00

Qiler {2)

90.21

Hour

2100

378,882.00

Laborers (9)

Hour

2100

5 2,106,405.00

Carpenters (9)

459.34

Hour

2100

5 1,688 526.00

Iromworkers (16)

91.41

Hour

2100

5 3,071,376.00

Lathers (12}

L
b
b
$  111.45
3
3
3

45,36

Hour

2100

3 2,151,072.00

Total
Super
Description

Climber Formwork

Rate

Unit

System
Cluantity

511,075,746.00

Total

Concrete Crane

+$62,500.00

Month

10

625,000.00

Concrete Placing Boom

$27,400.00

Month

10

274,000.00

Tower Crane Operator (1)

+ 12589

Hour

1800

226, 602.00

Maintenance (1)

103.29

Hour

1800

185,922.00

Pump Operator (1)

99.67

Hour

1800

179,406.00

Oiler {2)

90.21

Hour

1800

324, 756.00

Laborers (9)

Hour

1800

5 1,805,490.00

Carpenters {9)

29.34

Haour

1800

5 1,447 308.00

Ironworkers (16)

91.41

Hour

1800

5 2,632,608.00

Lathers (12}

+
b
b
$  111.45
b
3
3

25,36

Haour

1800

5 1,843,776.00

Total

5 9,544 868.00

Hines
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__ TRACKING MATERIAL

ANALYSIS #1: GUIDED
FORMWORK TO SELF-CLIMBING

Background
ANALYSIS #2: PHOTVOLTAIC
IRTAINWA

* Photovoltaic Arrays becoming increasingly popular
* Reduces amount of electricity purchased

» Federal and State incentives
- ANALYSIS #3: SIPS ° AddS Value
=

A CONCLUSIONS

S ACKNOWLEGEMENTS

INTRODUCTION TO ANALYSIS

Photos provided by Google Imac
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PROJECT BACKGROUND SOI ar Stu dy
A ESEARCH TOPIC: MATERIAL * Determined area of installation
e * Floors 19-28 (East Side)
#1: D
FORMWORK TO SELF-CLIMBING e FlOOI‘S 25-28 (South Sld@)
 ANALYSIS #2: PHOTVOLTAIC e 264 PV Units
IRTAINWA

* 13,500 Square Feet
N\ i ‘ —] I

SOLAR STUDY

—t\' ANALYSIS #3: SIPS
\=

™ CONCLUSIONS

(@ | ecember 21 - | . e
[ =—=="December

‘ ACKN()WLEGEMENTS
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OPIC: MATER{AL

ANALYSIS #1: GUIDED

+&  FORMWORK TO SELF-CLIMBING

( ANALYSIS #2: PHOTVOLTAIC
O CURTAINWALL

N SIZING AND MANUFACTUERING

s

) ANALYSIS #3:SIPS

"™ CONCLUSIONS
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PENN STATE AE SENIOR THESIS PROJECT

F

V GLASS CONFIGURATION

Panel Specifications

* 20% Transparency
e Junction Boxes Included

& mm Tempered Glass (7")

3.2 mm Float Glass (15°)
#-5i Thin Film solar cells

L.E2 mm P4E Fods
& mm Tempered Glass (")
INT

Total thickness; 18.24 mm (2352")

Photo< nrovided bv Onvx Solar

9.5 X 3.8 Panel

Specification # Unit
Nominal Peak Power 133.65 | Watts
Open Circuit Voltage 185 | Volts
Short Circuit Voltage 1.1 [Amps

Voltage at Nominal Power| 140 [ Volts
Current at Nominal Power | 0.97 |Amps
Weight 285.5 | Lbs
9.5 X 6.8 Panel

Specification # Unit
Nominal Peak Power 237.79 | Watts
Open Circuit Voltage 185 | Volts
Short Circuit Voltage 1.94 | Amps

Voltage at Nominal Power| 140 | Volts
Current at Nominal Power | 1.724 | Amps
Weight 507.98| Lbs

| Building the Future

S8ENSON
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| Building the Future

1. SELECT THE LOCATION OF YOUR INSTALLATION
PROJECT g ACKGROUND,
|E8 RESEARCHT |

Country, city, ... Search
OPié:
TRA CKING MATERIAL

ngdom Belaru
" ey

: " Poland -/ “:M_apgs-ate e
= T . - “ E— . = Germany
; ANALYSIS #1: GUIDED V G eneration

Ukraine
TOTAL HOURS OF LIGHT GENERATED PER YEAR
«%  FORMWORK TO SELF-CLIMBING

France
TOTAL HOURS OF LIGHT GENERATED PER YEAR

* Determined energy generated (1,526,150 hours * il 527,200 hours * |
o Peak Power 37.14 kW and 11.88 kW

Portugal

Morocco

Algeria

. PHOTOVOLTAIC GENERATION

=1 226,096 km =17

2. SELECT THE POWER OF YOUR INSTALLATION
ANALYSIS #3: SIPS

-
-

1™ CONCLUSIONS e ; U

Peak Power (kWp)

"

-

3. SELECT THE TILT AND THE ORIENTATION

ViQ) 9 AVY Viay "N 84.32
d : 295 a7 June Tilt Orientation
ENTS S - "-’ r : er . 101. '
‘ ACKNOWLEGEM e o o7 :
@ - em " 58.03 A7 C‘u‘ 1 E;k 56.42 ” j:: C— 29.13 el f\ 2.73 7 -
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" PR X
OJECTBACKGRQUND Cost Comparison of Glass #days SolarEnergy SolarEnergy SolarEnergy  Solar Energy TotalSolar  ConEd Rate

per (Daily) (Monthly)  (Daily) East  (Monthly) East Ene ($/kWh)
RESEARCHT Cost Per Square Foot | Square Footage System Cost month | SouthSide  South Side Side Side rgy

OPIC: MAT .
TRACKING  MATERIAL Costs Analy51s Originial Glass | $ 2000 |$  13,200.00 [ $ 264,000.00 January 3% | %38 | w3 | @B | 2088 | 3060

L ; February 2 .75 917 22 22% 213
ANALYSIS #1: GUIDED e Reduces tenants electric bill PhotovoltaicGlass | 5 34.60 | 5 13,200.00 | 5 Lol March 31 U5 | 10012 287091 304103

FORMWORK TO SELF-CLIMBING . S (192,720.00) |
 Federal and State Incentives i T s - -
ay 31 24.77 161.87 294314 3711.01
ANALYSIS #2: PHOTVOLTAIC

CURTAINWALL “ * IRS Private Letter Ruling 2009 June 0 | 2B | 68 26%0.1 37

July 31 22.84 708.04 2771.91 3485.95

PTTANALS | e Energy property 1S depreciated Original Module Vs Photovoltaic Module August 31 25.61 793.91 2939.11 3733.02

N ‘ o o 1 Module Cost Installation Cost | Number of Modules | System Cost September 30 32.13 363.9 2760.9 3724.8
Bt Tox Credit Original Module | $ 2,500.00 | $ 750.00 | $ 264.00 $v353,000.00 October S Y 22511 3655.05 0.3
* Year 1: ($27,109)

_ November 30 28.47 854.1 18711 2725.2 0.03
. Photovoltaic Module | S 3,085.00 | S 1,595.00 | S 264.00 | $1,473,120.00 Decernber 3 2913 — 1798.03 270196 0.08
* Year 2: $112,846 S (615,120.00) 10543.94 30523.14 41067.08

Monthly Total

0.03 76.15
0.03 80.33
0.03 98.53
0.03
0.03
0.03
0.03
0.03
0.03

L [0 [ | | L | L T | | | |

D\ ANALYSIS #3: SIPS

™™ CONCLUSIONS

R | oW EGEMENTS $2500 — ($20 — x 101.65 SF) = Cost of Remaining materials = $470
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| Building the Future

PROJECT BACKGROUND

Original Concrete Core Schedule
RESEARCH TOPIC, paty
TRACKING ¢ MATERIAL

Lift Formwork from 3rd Floor to dth Floor Monday
PROBLEM Install Rebar and Embeds for 4th Floor Tuesday
ANATYSTS 71 CUTDTS » Greater need for coordination
FORMWORK TO SELF-CLIMBING

Install Rebar and Embeds for 4th Floor Wednesday
. .. Install Rebar and Embeds for 4th Floor

 Core is first activity for each floor

ANALYSIS #2: PHOTOVOLTAIC

CURTAIN WALL

Install Remaining Rebar and Embeds & Pour 4th

Floor Concrete Core Walls ey
Background

New Concrete Core Schedule
Lift Formwork From 3rd Floor to 4th Floor/ Start Tuesday
e Used on highly repetitive pr O]- sl Install of Rebar and Embeds for 4th Floor

. . . Install Rebar and Embeds for 4th Floor
. Pro]ect spht INnto construction zones install Rebar and Embed for 4th Floor
. CONCLUSIONS * Benefit for subcontractor and project team

Install Remaining Rebar and Embeds & Pour 4th Erida
Floor Concrete Core Walls Y

Thursday

L ANALYSIS #3: SIPS

‘ « SIPS breaks down project sequence
INTRODUCTION TO ANALYSIS |

Wednesday
Thursday

R NOWLEGEMENTS

= ACK




Durations
e 44 and 30 Tons of rebar
e 246 and 172 Cubic Yards
* 10 hour workdays
 1.26 and 1.2 tons/hour
 Crew increase from 16 to 32 men
e 252 and 2.4 tons/hour
* 49.2 and 34.4 cubic yards/hour

A—Ag V
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PROJECT BACKGROUND

RESEARCH T

OPIC: MATERT AT
TRACKING MATERIAT

ANALYSIS #1: GUIDED

FORMWORK TO SELF-CLIMBING

ANALYSIS #2: PHOTOVOLTAIC
CURTAIN WALL

L ANALYSIS #3: SIPS

gIPS SCHEDULES

AcKNOWLEGEMENTS

Schedule Impact

* Decreases 1 %2 days per week
* Saves 30 working days
* 180 days for Xclimb (3/17/14)
* 150 days for Super Climber(2/19/14)

Tumer
[ uing ho e

Mowvember 4 2013

T:00 AN  B:00AM 10:00 AR

12:00 AM

1:0 PM

Strip Comer 1

753 Al

Strip Comer 2

FERT

Lift Fosmmeal 12

Strip Comer 3

9:40 S |

Lt Fermwal 13

Lift Fermwal 14

T2 PM

Strip Comer 4

10:30 AM |

Lift Fermaal 15

1:46 W

Lift Farrmwork

11:30 AW

Lif Ferirraal 16

2:06

Install Rebar and Embeds Wall 2

Az40 P

Lih Ferrmwal 17

2:50

Lift Feemwal 18

2:55 P

Install Rebar and Embeds Wall 8

5:30 P

Ly Fermwal 19

B:1E P

Install Rebar and Embeds Wall 3

2:40 PM

Lif Fermwal 30

341 P

Lift Fermwal 11

add

Install Rebar and Embeds Wall 5

4:32 P

Lift Fermaal 12

427 M

Install Rebar and Embeds Wall 9

5:30 PM

LI Ferirraal 33

450 W

Movember 5 2013

Lih Fermrwal 34

5:33 P

L Fermwal 35

5:38 P

Lift Feemwal 16

529 P

Fwmmber 5 1013

Install Rebar and Embeds Wall 1

T00AN| BO0AM|  9:00 AM| 10200 AN 11500 AN 12:00 AM

L1:00 P

Iecital Rabar and Embeds Wall 1

00 AMA] H:D0 ARA] 000 ARA] 10000 &8A] 1100 ARA] 1300 &M] 100 PM] 2060 P

Install Rebar and Embeds Wall 4

Iecital Rabur and Ereds Wall 2

Install Rebar and Embeds Wall &

Iecital Rabuar and Erveds Wall 3

Install Rebar and Embeds Wall 10

Iecita ] Rabar and Embed Wall S

Iecita | Babar and Erbeds Wall 9

Install Rebar and Embeds Wall 7

A4:50 P

It l Babai anid Erkeds Wall 4

5400 Pk

Izl Bebar snd Erkeds Wall 8

5:38 P

Movember 6 2013

Rva e & 1013

Inizal’ Rabar asd Emdsdi Wl 21

FoO0 AbA| So0 k| SO0 AR| 10000 &8A| 1100 AM) 1300 AM]  100PFM|  2:00 P

00

SO0PFM| 400 P8

5300 FM|

Install Rebar and Embeds Wall 11

It l Rabar anid Erkeds Wall 7

izl Bebar and Emkeds Wall 6

Inizal Rebar asd Emisads Vel 20

Close Farm

T00 AN  B:O0AM|  9:00 AM| 10:00 AN

1.2:00 AM

1:00 PM

Pour Form ‘Wall 1

Pour Form ‘Wall 2

Cuen Form Wal

00 FM

Fvamber 7 1013

Pour Form ‘Wall 3

Pour Form ‘Wall 4

700 AM]H:D0 ARA] 000 AR 10000 &8a] 11500 A 1300 &M] 100/

Pour Form ‘Wall 5

Poor Walll

Poor Wall 1

H3E AWM

Poor Wall 3

10-A5 &M |

Powr Wal 4

1050 &k

Poor 'Wal &

1107 &M

;




ANALYSIS #3: SIPS

Cost Impact

e Xclimb 60: $1 Million increase
|  Super Climber: $570,000 Increase
\ e Activities that follow core have

COST IMPACT

potential to start sooner

Xclimb 60 Formwork System with out SIPS

Description Rate Unit [Quantity Total
Concrete Crane $62,500.00 (Month 11 $ 687,500.00
Concrete Placing Boom | $27,400.00 [Month 11 $ 301,400.00
Tower Crane Operator (1)|$ 12589 | Hour | 2100 |$ 264,369.00
Maintenance (1) $ 10329 | Hour| 2100 |$ 216,909.00
Pump Operator (1) $ 9967 | Hour | 2100 | $ 209,307.00
Qiler (2) $ 9021 | Hour| 2100 | $ 378,882.00
Laborers (9) $ 11145 | Hour| 2100 | $ 2,106,405.00
Camenters (9) $ 8934 | Hour| 2100 | $ 1,688,526.00
Ironworkers (16) $ 91.41 | Hour | 2100 | $ 3,071,376.00
Lathers (12) § 8536 | Hour | 2100 |$ 2.151,072.00
Total $11,075,746.00

Xclimb 60 Formwork System with SIP

Description Rate Unit |Quantity Total
Concrete Crane $62,500.00 (Month 10 $ 625,000.00
Concrete Placing Boom | $27,400.00 [Month 10 $ 274,000.00
Tower Crane Operator (1)|$ 12589 | Hour | 1800 |$ 226,602.00
Maintenance (1) $ 10329 | Hour| 1800 |$ 185,922.00
Pump Operator (1) $ 9967 | Hour | 1575 | $ 156,980.25
Qiler (2) $ 9021 | Hour| 1575 |$ 284,161.50
Laborers (9) $ 111.45 | Hour 1800 $ 1,805,490.00
Camenters (9) $ 8934 | Hour| 1800 | $ 1,447,308.00
Ironworkers (32) $ 91.41 | Hour | 1800 | $ 5,265216.00
Lathers (12) $ 8536 | Hour| 1800 | $ 1,843,776.00

Total

$12,114, 45575

Building the Future

Description Rate Unit |Quantity Total
Concrete Crane $62,500.00 [Month 10 $ 625,000.00
Concrete Placing Boom | $27,400.00 [ Month 10 $ 274,000.00
Tower Crane Operator (1)($ 125.89 | Hour | 1800 | $ 226,602.00
Maintenance (1) $ 103.29 | Hour | 1800 |[$ 185,922.00
Pump Operator (1) $ 99.67 | Hour | 1800 [$ 179,406.00
Oiler (2) $ 9021 | Hour [ 1800 |$ 324,756.00
Laborers (9) $ 111.45| Hour| 1800 | $ 1,805,490.00
Carpenters (9) $ 89.34 [ Hour | 1800 [ $ 1,447,308.00
Ironworkers (16) $ 91.41 [ Hour | 1800 [ $ 2,632,608.00
Lathers (12) $ 85.36| Hour [ 1800 | $ 1,843,776.00
Total $ 9,544,868.00

Super Climber with SIPS

Description Rate Unit |Quantity Total
Concrete Crane $62,500.00 [ Month 8 $ 500,000.00
Concrete Placing Boom | $27,400.00 [Month 8 $ 219,200.00
Tower Crane Operator (1)[$ 125.89 | Hour [ 1500 | $ 188,835.00
Maintenance (1) $ 103.29 | Hour [ 1500 |$ 154,935.00
Pump Operator (1) $ 99.67 | Hour 1500 | $ 149,505.00
Oiler (2) $ 9021 | Hour [ 1500 |$ 270,630.00
Laborers (9) $ 111.45| Hour | 1500 | $ 1,504,575.00
Carpenters (9) $ 89.34| Hour [ 1500 | $ 1,206,090.00
Ironworkers (32) $ 91.41| Hour [ 1500 | $ 4,387,680.00
Lathers (12) $ 85.36| Hour [ 1500 | $ 1,536,480.00

Total

$10,117,930.00




ANALYSIS #1: GUIDED
FORMWORK TO SELF-CLIMBING

ANALYSIS #2: PHOTOVOLTAIC
CURTAIN WALL

% ANALYSIS #3: SIPS

~

®

FINAL RECOMMENDATION

:
ACKNOWLEGEMENT

Research Topic: Material Tracking Technologies
* Cost $6,900 To Implement System
* One Time Cost
 Alleviates Potential Risks

Analysis #1: Guided Formwork To Self Climbing
* Accelerated Schedule by 30 days
* Increase Cost of $174,058.87
* Saves $1,530,878 off General Conditions
» Safer Working Conditions

Turner
[ suing e Fuue

Analysis #2: Photovoltaic Curtaiz

e Saves $1000 Off Electrical Bill

* Increase in $615,120
* Owner Sees Payback Within Two Years through

Analysis #3: SIPS
* Accelerated Schedule by 30 days
* Increased Cost of $1 M and $570,0
 Activities Potentially Can Start Soc
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Layout and instal Chmbing Form

‘nstall Raid and Pour LLZ
‘natall Raid and Pour L1

‘nstall Rain! and Four Ground

‘nstall Raied and Pour 2nd
‘nstall Raie! and Four 3rd
nstall Rain! and Four 4t
‘nstall Raid and Pour S5th
‘nstall Raid? and Pour Bt
‘nstall Raie? and Four Tt
‘nstall Raie! and Four 8tk
‘nstall Rain! and Four Sk
‘nstall Raied and Pour LOth
‘nstall Raie! and Four 11th
‘nstall Raie! and Four 12th
‘nstall Rain! and Four 13th
‘nstall Raied and Pour Lath
‘nstall Raied and Pour L5th
‘nstall Raie! and Four 16th
‘nstall Rain! and Four 17th
‘nstall R and Pour LEth
‘nstall Raied and Pour L9th
‘nstall Raie! and Four 20th
‘nstall Raie! and Four 218t
‘nstall Raid and Pour 22nd
‘nstall Raied and Pour 23rd
‘nstall Raie! and Four 24th
‘nstall Raie! and Four 25th
‘nstall Rain! and Four 26th
‘nstall Raied® and Pour 27th
‘nstall Raie! and Four 28th
‘nstall Raie! and Four 29th
Ramova Formwark
Dissantie Concrete Crars:

0 daya
11 daws
13 das
16 days
Tdups
Edup

Wed T/24013 Tue §/20/13
Wed BIZL13 Wed 34013
Thu 8/5/13  Wan 92313
Tue 972413 Tus 10/15/13
Vb L0 1613 Tha 10424813
Fri 025/13  Fri 11/1713
Moe LL/AFLE Fid L1AES13
P 1110113 Fri 11715113
Pefiom L1 18,13 Fri 1132013
Pefiom 11/25/13 Fri 11/29/13
Mom LES313 Fri LE/ES13
Rom LEALS Fri 13003013
Pefiom L3/ 16,13 Fri 1330413
Mefiom 13/23/13 Fri 13/27713
Pefiom L3/30413 Fri 1/314
Mo L/5/14  Fri 1/10/14
Mom L/13/14 Fri 1717004
Mom LfI0FL4  Fri 1/24/ 14
Mo L3774 Fri Lf30/14
Mo 2/3/18  Fri /7004
Miom 2/ 10014 Tue 21814
Mom /17714 Fri /20114
Miom /2414 Thu /27714
FANIE/  Wed 35714
Thu3/6/14  Tue 311714
Wed 313714 Mon 3/17/14
Thu 3/20/14  Tus 3/25/14
\ied 3/76/14  Mon 3131714
Tue &/1/18  Frid/4f14
Miom 477718 Th 4/10/14
FridfLL/14  Wed 4716714
ThuAFIT/0E  Tue 4/22714
\ied &/7314 Tua 4/29/14
Wed 4720014 Tue 5113714

Task Name

Duration

Start Finish

Predecessors

Layout and install Climbing Form

Install Reinf and Pour LL2
Install Reinf and Pour LL1
Install Reinf and Pour Ground
Install Reinf and Pour 2nd
Install Reinf and Pour 3rd
Install Reinf and Pour 4th
Install Reinf and Pour 5th
Install Reinf and Pour 6th
Install Reinf and Pour 7th
Install Reinf and Pour 8th
Install Reinf and Pour 9th
Install Reinf and Pour 10th
Install Reinf and Pour 11th
Install Reinf and Pour 12th
Install Reinf and Pour 13th
Install Reinf and Pour 14th
Install Reinf and Pour 15th
Install Reinf and Pour 16th
Install Reinf and Pour 17th
Install Reinf and Pour 18th
Install Reinf and Pour 19th
Install Reinf and Pour 20th
Install Reinf and Pour 21st
Install Reinf and Pour 22nd
Install Reinf and Pour 23rd
Install Reinf and Pour 24th
Install Reinf and Pour 25th
Install Reinf and Pour 26th
Install Reinf and Pour 27th
Install Reinf and Pour 28th
Install Reinf and Pour 29th
Remove Formwork
Dismantle Concrete Crane

20 days
11 days
12 days
15 days
6 days
5 days
4 days
4 days
4 days
4 days
4 days
4 days
4 days
4 days
4 days
4 days
4 days
4 days
4 days
4 days
6 days
4 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days
5 days
10 days

Wed 7/24/13 Tue 8/20/13
Wed 8/21/13 Wed 9/4/13
Thu9/5/13  Fri9/20/13
Mon 9/23/13 Fri 10/11/13
Mon 10/14/13 Mon 10/21/13
Tue 10/22/13 Mon 10/28/13
Tue 10/29/13 Fri 11/1/13
Mon 11/4/13 Thu 11/7/13
Fril1/8/13  Wed 11/13/13
Thu 11/14/13 Tue 11/19/13
Thu 11/21/13 Tue 11/26/13
Wed 11/27/13 Mon 12/2/13
Tue 12/3/13  Fri12/6/13
Mon 12/8/13 Thu 12/12/13
Fri12/13/13 Wed 12/18/13
Thu 12/19/13 Tue 12/24/13
Thu 12/26/13 Tue 12/31/13
Thu1/2/14  Tue 1/7/14
Wed 1/8/14 Mon 1/13/14
Tue 1/14/14  Fri 1/17/14
Tue 1/21/14 Tue 1/28/14
Wed 1/29/14 Mon 2/3/14
Tue 2/4/14  Thu 2/6/14
Sun 2/9/14  Tue 2/11/14
Wed 2/12/14 Fri 2/14/14
Mon 2/17/14 Wed 2/19/14
Thu2/20/14 Mon 2/24/14
Tue 2/25/14 Thu 2/27/14
Fri2/28/14  Tue 3/4/14
Wed 3/5/14  Fri 3/7/12
Mon 3/10/14 Wed 3/12/14
Thu 3/13/14 Mon 3/17/14
Tue 3/18/14 Mon 3/24/14
Tue 3/25/14 Mon 4/7/14

Task N Project Summary L ¥ Inactive
Project: New Concrete Core Split snmmeenn - External Tasks S Inactive Summary Manual Summary Pe—————== Progress
Date: Fri 4/4/14 Milestone * External Milestone & Manual Task Start=only C
Summary Py |nactive Task 1 Duration=only Finish=only k]

Manual Summary Rollup e—— Deadline

Page 1
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With PV curtain wall, some or all of the glass is substituted with PV panes, and

. . oy - typically comes in one of two solar configurations (Silicon and Thin Film) and one of two 5
Physical Assumptions g;a;t\i’?a:::: m?rii(i‘a(t:iznmsl;‘::&e glass configurations (Vision and Spandrel). Both solar configurations and both glass PLR-124183-09
i i . configurations may be utilized on the PV curtain wall. Current and developing PV .
Ui sl Curt_aln Wa.“ Ll et ($858,000) (522,000) ($22,000)  (522,000) (522,000) (522,000) ($22,000) (522,000) technology creates a “tinted” glass that one can see through while it is still generating electricity through the use of solar energy.
Area of East PV Curtain wall in SF 10,165 electricity. Developing PV technology enables virtually 100% of the surface area of the
Number of Unitized PV Curtain Wall Modules 264 PV Curtain Wall side of a bu“‘#"g to'gen?rate elqct'ricit%(owithout impairing the occupants’ view outside or PV curtain wall  is sold as one complete product that uses solar energy
Average SFE/module 102 INVESTMENT/RETURN ANALYSIS the basic configuration of the building for space planning purposes. to generate elsctricity.
i
Energy Assumptions PV Degradation Factor 0.00 0.995 0.990 0.985 0.980 0.975) 0.970
PHOTOVOLTAIC GLASS 1245 x 2456 mm = kWh Generated 41,067 40,862 40,6h6 40,451 40,246 40.040 39,835 It provides for both vertical and horizontal wiring to -
Clear L N PV Glass - DC watts/SF Rating 5.00 Avg. Annual Uiility Rate 0.025 0.026 0.027 0.025 0.029 0.030 0.031 accommodate various building techniques and solar requirements. deﬁniti:*tré?gsg:ﬁsiggc;;rglrggemr?pﬁr;g: Eu{r);::ég |;%i:ﬁ3:$r:2¥;icéurggg ftrr?én Fme
Herme e e 100 Fren (e TOTAL DC Watts 67,089 Energy Savings BV curt i i ed o the iobsite for installati curtain wall has been specifically designed and engineerad for the taxpayer's
Open.circuit vait 18500 Vae V] curtain wa is shipped to the jobsite for installation. commercial building. PV curtain wall in and of itself is machinery or
Short-circuit curf 058 lolA] PV Base Year DUtPUt - South Wall kWh 10.544 ValuelSREC $75.00 52500 $25.00 $25.00 525.00 $25.00 $25.00 equipment used to produce solar energy. It is only whe|_1 t!‘IESB are connected fo
P i Mo o PV Base Year Output - East Wall 30,523 SREC's 1107 40 85 40 66 40 45 4025 4004 3963 e i e L AR
EoweS Jor e 13 | ewe oo _ 5 % TOTAL System kWh 41,067 SREC Income Ruling R ted essence, serves a dual purpose: (1) to generate eiectric'rty through the use of solar
~ — Luling kequesied energy; and (2) to enclose the building or structure. Moreover, the regulations
Length 1245 mm Base Year Utility Rate $0.025 The el s of th N ce of the PV curtai L as described abo specifically address the fact that structural components may gualify as energy property.
. - = | = : z : e elements of the purchase price of the PV curtain wall, as described above,
ian e i Annual Energy Savings Escalation 3.50% Maint/Repairs/insurance | (51.006)]  (51.026)]  (51.047]] ($1,068)]  (51,089)] (51,111]] ($1,133)] constitute energy property under § 48 of the Intemal Revenue Code (the Code). oGl e Come s Tk liva el or e prciass pcs b I PV
Surface area a6 PV GLASS CONFIGURATION Inverter Replacement curtain wall, as described ahove, constitute energy property under § 48 of the Code.
weight Ne:m kg - $1,006] $1,026) 51,047 $1,068 $1,089 $1,111 $1,133 ;
[ osi THnEim = Investment/Return ASSUI‘I’IP‘IOI‘IS { ) { ) { ) { ) ( ) | ) { ) Law and Analysis Except as expressly provided herein, no opinion is expressed or implied
Transparenc =1 Clear-20% 6 mm Temperea Glass (17} F E I . - s "
i o errsacion .= L= Il‘ItF'REpﬂII‘Sﬂ nsurance ($;‘watt) $0.015 Net Operating Income $1,047 $1,052 $1,058 $1,065 $1,071 $1,079 $1,087 Section 48(a) of the Code provides for an energy credit equal to 30 percent of the fg,lfg,ﬂl'gﬁ i',’,’?htii’iecr?e”f eg:gg%?;,?; . an”;’ ;;ﬁ%c,: ?;:;‘,‘;',gﬁ;’;? c;ﬁgtﬁé:t_?gsgc:rssed o
v el T i —— Operating Exp Annual Escalation 2.0% Net Prasent Value @ 7% $5,028.85 cost basis of qualifying energy property placed in service before January 1, 2017. qualifies for the investment credit under § 46 of the Cade, or whether the energy
- m:’r:ps dation sotmm varen 6 o Temperes Gl () Solar Investment Tax Credit 30% LESS: PV@6E% of 39.5 yr Curtain Wall Deprec. $36,016 536,016 $36,016 $36,016 536,016 536,018 property otherwise qualifies under § 48 of the Code.
w THRNS—Y T — - PV Glass & BOS/Install MACRS Depreciation ($89,049)| (5142,478)| ($B85.487) ($51,292) ($51,292) ($25,646) Section 48(a)(3)(A)(i) of the Code provides that energy property includes o ) )
e =R = Individual Tax Rate (incl. state) 41.0% Unitized Curtain Wall Depreciation (5145,860)| ($233.376)| (5140,0%6)|  (584.015) ($84,015)| (542,008 equipment which uses solar energy to generate electricity, to heat or cool (or provide o the oS ruling is difected only {0 the faxpayer who requested it Section 6110(k)(3)
2.5 mm or 40 mir TS e I Inverter Replacement Depreciation hot water for use in) a structure, or to provide solar process heat, excepting property ° 4 P i
1000 Vo (V] 96 162 Annex 01 - Other Properties. — C apital Cost [5197__345]. [5333__735] [51 88,438) {59.3_227] {593_22[]] {53(],559] used to generate energy for the purposes of heating a swimming pool. In accordance with the Power of Attormey on file in this office, a copy of this letter
L * Optinat II:\Sthﬁ'Ig Gloss Unit. U v olue [W/sgmeE), Lt Met Prasent Value @ T% {\‘;ame of present) £327 984 61 will be sent to your authorized representatives.
p'::::ﬂ::::i::;mﬁﬂ " 15th Year Inverter Replacement Cost/watt $0.31 Value of Losses to Offset Other Income Tax S $81.117  $138.902 $77 260 $40 273 $40.270 $12,529 Treasury Reg. § 1.48-9(a)(2) provides that in order to qualify as “energy property” _
TSI Balance of Systom (BOS) & nstall Costwat $1.50 T | inder § 4 f e Coe, propertyust be depreiale propery i an esimaed se S
PV Glass Cost/SF $34 60 PV Glass & BOS/Install ITC 5157,145 :
Non-PV Glass Cost/SF $20_00 Unitized Curtain Wall Invesnt Tax Credit 5257400 Treasury Reg. § 1.48-9(d)(1) provides as follows:
= Total Investment Tax Credit $414,545 Peter C. Friedman
Installed PV Glass Cost Premium/SF s‘l 4.60 Senior Technician Reviewsr
Module Cost w/o PV Glass $2.,500 NET AFTER TAX CASH FLOW §496,709  $139,955 $78,318 $41,338 $41,342 $13.608 5641 (d) Solar energy property--(1) In general. Energy property includes solar gfzggtgﬁﬂgh:szo?ﬁ;:izgrl]?;ucsglﬁss)e|
e T = energy property. The term “solar energy property” includes equipment and
e ST SOLAR Investment/Return ($523,818) $496,709  $139,955  $78318  $41338  $41342  $13,608 $641 materials (and parts related to the functioning of such equipment) that use
PV Glass Cost Premium $456,720
BOS & Install Cost for PV Glass $67,008 Cumulative Return ($523,818) ($27,109)  $112,846  $191,164  $232501  $273,843 $287,451 $288,092
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