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- Existing Remaining Steel in the Building’s Center

Existing Demolished Steel Used as Temporary Bracing in the Building’s Center

Ghaith Yacoub | Construction Management

Solution: Maintain crifical existing beams
during demolition.

Schedule Effects: 10 Mondays.
Recovered with overtime/2n9 shift

URBN Center's Existing Demolition Schedule Notes

Duration
(days)

:

-
o _ Beams
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Schedule Changes:

Item

. . Dula‘tljﬂ

Concrete Slab

20 Beams
2 beams
20 Beams

N/ A

Deck and
Beams

B) Temporary Beam Placement Cable

Installation

Enr
-
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- Existing Remaining Steel in the Building’s Center

Existing Demolished Steel in the Building’s Center

I:] New Added Steel for Mezzanine Levels
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Comparison Factors:
Additional cost
Effects on next crifical path item [ Steel erection]

» Limits additional labor * Need of demolibon dunng
* Does not interfere with the the construction phase of

Existing demolition steel erection the project.
method s Does not add additional cost | ® Demo. Sub. Needs to come
to the project back to finish the scope.

* Fast and easyinstallabion » Additional Labor

* Allows for demoliton of * Disrupts the steel erection
Cable Cross Bracing steel in one phase

s cheap

» Laborintensive

= Availability of steel is
Temporarv Beams gquestionable

* Expensive
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. Bxisting Demo Existing demolition plan is most effective due to

.  Demo Altematives ) .
. Methods Comparisons having no additional cost and no effect on the

IV. Conclusion steel erection.
V. Analysis#2: SIP Scheduling of the Steel Erection

V.  Analysis#3: Prefatbrication of the Curtain Wallls Ti tak to d | d | 10 D
VI.  Analysis#4: Supply Chain of the Mechanical System Ime Taken 1o aevelop aemo plan [ CIYS]

VIl Summary and Conclusion allows for schedule Acceleration Opportunities
VIIIl. Acknowledgments
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[38 DAYS TOTAL]
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Welding clip angles to existing steel

Steel erection

/

{
A\

Installing safety cables
Detail Welding
Decking

Installing Bent plates

Slab on Metal Deck
Slab prep

Slab pounng

[STEEL ERECTION IS MOST CRITICAL]
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Analysis # 2: Short Interval Production Scheduling

Labor:

1 foreman

2 erectors

1 crane operator
2 welders

1 Apprentice

Equipment:

26 Ton Mobile Crane
Propane Powered Mini Crane
Chain Falls

Trolleys
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. Project Background Levels 1A-2A Sequence:
I.  Presentation Overview
ll.  Analysis# 1: Demoilition Alfematives Load beam on trolley..........c......... 4 Mins
IV. Analysis#2: SIP Scheduling of the Steel Erection Transport beam inside the building..4 Mins
.  SIP Utilization Crong Iiﬁ ............ e 8 Iv\ips
Il. - Labor and Equipment Identification Tack (initial) welding.................... 20 Mins
lll. SIP Plans Total member duration: 36 Mins
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V. Analysis#3: Prefabrication of the Curtain Walls

VI. - Analysis#4: Supply Chain of the Mechanical System
VII. Summary and Conclusion

VIIl. Acknowledgments Ty

2/13/2012 (8AM-5PM)
2/14/2012 (BAM-10AM)

2/14/2012 (11AM-5PM)
2/15/2012 (8AM-2 :15 PM)

5]

Error Allowance LEGEND
Total Duration (hrs)
Total Duration (work

Davs
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IV. Analysis#2: SIP Scheduling of the Steel Erection Beam placement on trolley from window opening............. 4mins
oo 1s Transporting the beam to center of the building.................4mins
. SIP Utilization : : . .
» , , Using chain falls to move the beam into place................... 4mins
Il. - Labor and Equipment Identification TACK WEIAING . - et 20mins
lll. SIP Plans mn RN
V. Cost & Schedule Effects Total member duration: 40 Mins T R

V. Conclusion Total of 28 members on each level can s A A

V. Analysis#3: Prefabrication of the Curtain Walls

VI. - Analysis#4: Supply Chain of the Mechanical System
VII. Summary and Conclusion

VIII. Acknowledgments
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Analysis # 2: Short Interval Production Scheduling

Welding clip angles to existing steel

Steel erection

Safetv cables

Detail Welding
Decking and bent plates

Total Savmgs. 2.12 Work Days
General Conditions Cost/Day: $6,031
General Conditions Savings: $12,800

Steel Worker 0.0 17 8r1
(x2) 20-95 >

Crane Operator

wn
b | (oo || |t |R
[

Welder (x2)

[ TOTAL SAVINGS = $16,780 ]

Ghaith Yacoub | Consiruction Management
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Il. ~ SIP Plans
IV. Cost & Schedule Effects
V. Conclusion
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With the commitment from all parties
involved.
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. Project Background Curtain Wall ¢ rtain Wall Dimensions (ft) Area (SF)
Il Presentation Overview
] i : C“ﬂ

)5 - Deroliion Altgmiciies | -
IV.  Analysis#2: SIP Scheduling of the Steel Erection e — L L M—— mEET s .
V. Analysis#3: Prefabrication of the Curtain Walls S S e G T Total Area: 5

. Existing Stick-Buitt System | ST LTI L E“" IEEEEN TEEEEE

I. Prefabricated System h filw 11

. Costand Schedule Comparison M = o I/ |

V. Conclusion
VI.  Analysis#4: Supply Chain of the Mechanical System
VII.. Summary and Conclusion
VIIl. Acknowledgments

S Daily Labor Bare Cost Total
ESMoans Codel| Tiom || Quanifl, i

ol so |5 0] =l 5] 0[] o]0

Total Cost 178,200.00
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Philadelphia, PA

Analysis # 3: Prefabrication of the Curtain Wall System

Benefits: Technique:
* Quality Conftrol
« Safety « width=4 or 5f1
 Reduction of field labor « Height=5 or 10 ft
* Most labor preformed in
factory environment
« 20-40 panels per day

Construction Considerations:
Delivery = 45 panels/fruck
Stored on East Parking lot

« System is spliced in Panels:

Ghaith Yacoub | Construction Management

8o

Cost/Unit
S .
PrefabC-Wall 3600

Labor

: 3 ekt ioview & 3ppronl

Total Cost
5
108,000
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Analysis # 3: Prefabrication of the Curtain Wall System

Schedule Acceleration:

23 Days of installation time

. Cost(®)
::tld Eullt Prefabricated

-75,600

General Conditions _

On-Site Lalmr )

Ghaith Yacoub | Consiruction Management

[Cumulative savings= $102,000 |
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I.  Presentation Overview
Il.  Analysis# 1. Demolition Altermatives
V.  Analysis#2: SIP Scheduling of the Steel Erection
V. Analysis#3: Prefabrication of the Curtain Walls
. Existing Stick-Built System
. Prefabricated System
. Costand Schedule Comparison
IV. Conclusion
VI.  Analysis#4: Supply Chain of the Mechanical System
VII.. Summary and Conclusion
VIIIl. Acknowledgments

Analysis # 3: Prefabrication of the Curtain Wall System

Begin Prefabrication process
very early in the design

Avoid Customization

Design for Prefabrication

Ghaith Yacoub | Consiruction Management

Curtain Walls Photos:
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. Project Background URBN CENTER CHILLED BEAMS SUPPLY CHAIN MAP
= 16 Week Procurement

I."  Presentation Overview
. Analysis#1: Demolition Altematives mem——— SR = = Limited Suppliers
" = Delivery relevant to

IV.  Analysis#2: SIP Scheduling of the Steel Erection .
V. Analysis#3: Prefabrication of the Curtain Walls construcfion sequence
VI. Analysis#4: Supply Chain of the Mechanical System
l. Chilled Beam Supply Chain _ | | | |
I. VAV Supply Chain
Il.  Breadth IIl: Energy Comparison =2
V. Conclusion
VII.. Summary and Conclusion
VIIl. Acknowledgments

CHILLED BEAMS QUANTITIES PER LEVEL

Shipment

110
26
149
_]Lj
118
26

o
= g
= ki
1 T
Q =
] L]
[} ]

A
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—
I S

|

*See Report for C.Beams units breakdown per floor 18

=
=
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URBN CENTER VAV SUPPLY CHAIN MAP

. Project Background

. Presentation Overview
e et = 10 Week procurement

Il.  Analysis# 1: Demolition Altermatives Availability of | I g
V. - Analysis#2: SIP Scheduling of the Steel Erection Valabliity orlocal venaors
= Same day delivery option

V. Analysis#3: Prefabrication of the Curtain Walls ~ .
VI. Andlysis#4: Supply Chain of the Mechanical System Avoiding a congested site
. Chilled Beam Supply Chain
IIl. VAV Supply Chain
Il. Breadthll: Energy Comparison
V. Conclusion
VII.. Summary and Conclusion
VIIl. Acknowledgments
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 Model based on two space types:

e Classroom
« Atrium (lobby)

. Project Background
I.  Presentation Overview
Il.  Analysis# 1. Demolition Altermatives
IV.  Analysis#2: SIP Scheduling of the Steel Erection
V. Analysis#3: Prefabrication of the Curtain Wallls
VI. Analysis#4: Supply Chain of the Mechanical System
. Chilled Beam Supply Chain
I. VAV Supply Chain
lll. Breadthll: Energy Comparison
V. Conclusion
VII.. Summary and Conclusion
VIIl. Acknowledgments
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. Project Background
I.  Presentafion Overview
Il.  Analysis# 1: Demolition Alfematives
IV.  Analysis#2: SIP Scheduling of the Steel Erection
V. Andlysis#3: Prefabrication of the Curtain Walls
VI. Analysis#4: Supply Chain of the Mechanical System
. Chilled Beam Supply Chain
I. VAV Supply Chain
lll. Breadth ll: Energy Comparison
V. Conclusion
VII.. Summary and Conclusion
VIIl. Acknowledgments

Breadth Il: Energy Comparison

------- Monthly Energy Consumption

LUitility : Feb Mar Apr May June July Aug Sept Oct MNov Dec

VAV System
Electric

On-Pk Cons. {KWh) 39,658 34,822 49 528  B4.5T1 77,301 89,457 101,989 985920 70,1829 80631

On-P Demand [EW) 280 273 29 334 39z 492 564 494 428 337
Chilled Beam System
Electric

On-Fk Cons. (EWh) 40,730 38,837 43,424 40,670 72902 959112 113,808 104830 85126 475687 40241

On-Px Demand (KW) g5 &5 252 388 448 507 5a2 508 452 288 a8z

Chilled Beams use 26193 KWH less/year

CO2 EmissionComparison

38,500,000
38,000,000
37,500,000
37,000,000

o -

36,000,000

CO2 Emmision (lbmfyr)

mvay  mchilled Beams

Ghaith Yacoub | Construction Management

Year Cost($/KWh) Savings/yr Coumlative Savings
| 1 | 0156 | 40861 |  4086u1
4138.49 12336.90

0.161
0.162
0.163

0.164

0.165

$140,000

Total Savings | _______133077.20 |
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I.  Presentation Overview

Il.  Analysis# 1. Demolition Altermatives

V.  Analysis#2: SIP Scheduling of the Steel Erection
V. Analysis#3: Prefabrication of the Curtain Wallls

VI. Analysis#4: Supply Chain of the Mechanical System - .
B TSPy Chain VAV has more benefits in terms of Supply Chain
I. VAV Supply Chai . .
sy isd Chilled Beams provide cost savings through

Il. Breadthll: Energy Comparison
IV. Conclusion

VII.. Summary and Conclusion

VIIIl. Acknowledgments

out the life cycle

Chilled Beams Photos:
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Project Background

Presentatfion Overview

Analysis# 1. Demoalition Altfematives

Analysis#2: SIP Scheduling of the Steel Erection
Analysis#3: Prefabrication of the Curtain Walls
Analysis#4: Supply Chain of the Mechanical System
Summary and Conclusion

Acknowledgments

Summary and Conclusion

Analysis I: Demo Alt

Existing Method is most efficient
« No additional Cost
«  Minimum effect on the critical path

Analysis ll: Steel Erection SIP
« Schedule Savings: 2.12 Days
« CostSavings: $16,780

Total Schedule Savings: 25.12 Days
Total Cost Savings: $102,000

Ghaith Yacoub | Consiruction Management

Analysis lll: Curtain Walls Prefab.
« Schedule Savings: 23 Days
« Cost Savings: $85,253

Analysis IV: C-Beams VS. VAV
* VAV: More efficient supply chain
« C-Beams: Cost savings over lifecycle=$140,000
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L |
Temp. Beam Calculation

Cable Bracing:
(from AISC Design Guide: Erection Bracing of Low-Rise Structural Steel Frames
wu: (15,69 me) (307) S
Table 3-2 (continued)

: loeo
: W-Shapes F, = 50 ksi
K Selection by Z,

A__[\zo 47 EIf
—————— y
7 pul Sy oMoy | Mu/ily ooy
’ Kp-1l

3o’

Slem— (V) = (6.47) (301
G = 21 k

2

11,075 1bs.
E |

Momeat (M) - (7.!:.)(15) 0% kbt

P

LSS

Level 1A Excmple Gleukedion .

Option A

Ocd Lowd Bam et suppecting Deck /olah  Beam 3 sy theic deapad ly
> We 5 PsF allowosce for Beam 3el€uright

Ly asm 2992 Grade 50 wibe lag Glams.

. Cive lond -Assume Fy=Bo ks}
From ATSC Steel Manwd, Py 5-26  Dsee Appendin F ]

Ecorr = 2 x (3c'x30") = 1Bos PSC > Yoo

Option B
p L For st or Bouns :. Peducible.
LeFp Mement = llo k¢ L
(Mast Ceoromical ¥ = I\*H Wiz x22 Beam \

L-1woPsF | o5
5
= 6.03 psk.
< o ¢5 "’/; < ltokft > 10T kbt
t 0k

Y 1§00 E

Load Gnbnation: Lewl G0 7 (W) Wizxez
GA ¢ (4) Wix22
(4p) (4 Wizxa

L2by 1.6L - C2X5esE) 116 (po2 &F)
= 6rsk +9.65 w0 - 15.65 Psh. Tkl l (1D WXt Beane

neaded
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. . Chilled Beam System Schematic:
Curtain Wall Connection:

SYSTEM SUMMARY
DESIGN COOLING CAPACITIES

By Ghaith Yacoub

Building Airside Systems and Plant Capacities

Peak Plant Loads Block Plant Loads
Tim
Main  Aux Base Peak of  Main » i e X se Bloc

Coil Coil Utility Total Peak Coil i -0i n ility Total
Plant Syste ton  ton ton ton mol ton

(25.4) MINIMUM
Building totals

ad of 672.0 tc
based o m simulation.

Building Airside Systems and Plant Capacities

Peak s

g1 Stg2 Tim
Main  Aux Misc es esic Base Peak Of Main » Opt se Block

ANCHORING TO HORIZONTAL
STRUCTURAL STEEL

Coil  Coil Load Cond Cond Utility Total Peak Coil Coil Load Cond Cond Utility Total
Plant Syste ton  ton ton ton ton ton mol ton ton ton ton tom

Cooling plant 0.0 0.0 0.0 7 0.0 0.0 0.0

g
g
g

Building maximum urs in July at hour 16
based o tem simulation.




