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BUILDING SYSTEM COST 

Structure $18,389,000 

Plumbing $7,640,000 

Fire Protection $877,888 

HVAC $19,188,000 

Electrical $12,737,000 

CONSTRUCTION 
PHASE 

DURATION (DAYS) START FINISH 

Notice to Proceed 1 8-12-08 8-12-08 

Foundation 270 2-16-09 2-26-10 

Superstructure 274 7-7-09 7-23-10 

Enclosure 303 11-9-09 1-5-11 

Building Systems & 
Finishes 

345 12-14-09 4-8-11 

Construction 
Duration 

758 8-12-08 7-7-11 

Substantial 
Completion 

1 7-7-11 7-7-11 
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(factored) 477.2971 psi

8.53125 lb./in. (factored)

76.765625 in.4

16695.94 lb.in.

462.17134 psi. OK

Cracking Stress

Self Weight Check Prone

Weight/in.

Inertia of Strip

Moment

Stress
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(factored) 477.2971 psi

8.53125 lb./in. (factored)

76.765625 in.4

16695.94 lb.in.

462.17134 psi. OK

Cracking Stress

Self Weight Check Prone

Weight/in.

Inertia of Strip

Moment

Stress
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Vu.max= 189 k.

As.req= 0.44 in.2

μe= 3.4

As.req= 0.32 in.2

As.min= 0.77 in.2

As= 0.77 in.2

Ah= 0.30 in.2

Ldh= 8.91 in.

Required Steel
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Penthouse AHUs:
Cooling Coils

Campus 42 F 
Degree Chilled 
Water Supply

Chilled Beams:
Heating & 

Cooling Coils

To Campus Chilled 
Water Return

Low Pressure Steam from 
Campus High Pressure 

Steam via Pressure 
Reducing Valve

HX-3

HX-4

Campus Chilled Water 
Return

56 F AHU Return

62 F Chilled Beam Return

58 F Chilled 
Beam Supply

Low Pressure Steam 
Supply

Low Pressure Steam 
Return to Condensate 

Pressure Powered 
Pump

Additional 42 F Campus Chilled 
Water Supply as necessary

T
Return Water 

Temperature Sensor at 
Each Zone: Capacity 

Control

Supply Water 
Temperature Sensor: 

Dew Point Control

T

To Process Chilled Water 
Heat Exchangers

Penthouse AHU
Cooling Coils

Campus 42 F 
Degree Chilled 
Water Supply

VAV Reheat 
Coils

56 F AHU Return to 
Campus Chilled Water 

Return
Low Pressure Steam Supply and Return
From Campus High Pressure Steam via 

Pressure Reducing Valve

HX-3

HX-4

180 F VAV Box Supply

160 F VAV Box Return

To Process Chilled 
Water Heat Exchangers
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/
VAV Reheat Box

Outdoor Air

Typical Zone
 Lab Space

Exhausted Air

Supply Air 
Terminals

Exhaust Air 
Terminal

Preheat 
Steam Coil

Enthalpy 
Wheel

Supply 
Fan

Cooling 
Coil

Steam 
Humidifer

Exhaust Fan

CO2 CO2P

Dedicated 
Exhaust 
(Fume 
Hood)

55 F Primary Air /
VAV Reheat Box

Typical Zone
Office Space

Supply Air 
Terminals

Preheat 
Steam 

Coil

Supply 
Fan

Cooling 
Coil

Steam 
Humidifer

CO2 P

Return Air 
Terminal

55 F Primary AirMixing 
Chamber

Exhaust 
Air

Return Air

Outdoor Air
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/
VAV Box

Neutral Air

Typical Zone
Interior Lab Space

2-Way Active 
Chilled 
Beams

Exhaust Air 

Preheat 
Steam 

Coil
Enthalpy 

Wheel

Exhaust Fan

CO2 CO2P

Sensible 
Wheel

Dedicated 
Exhaust
(Fume 
Hood) 

Additional Diffuser 
as Needed

Outdoor Air

Exhausted Air

68-72 F Primary Air

Supply 
Fan

Cooling 
Coil

Steam 
Humidifer

/
VAV Box

Typical Zone
Office or Lab Space

Exhausted Air

1-Way and 2-Way Active 
Chilled Beams

Exhaust Air 
Terminal

Preheat 
Steam Coil

Enthalpy 
Wheel

Exhaust Fan

CO2 CO2P
Outdoor Air 55 F Primary Air

Supply 
Fan

Cooling 
Coil

Steam 
Humidifer



𝑄𝐿𝑎𝑡𝑒𝑛𝑡𝐶𝐹𝑀 =
𝑞𝑙𝑎𝑡𝑒𝑛𝑡

0.68 𝑥 (𝑊𝑟𝑜𝑜𝑚 − 𝑊𝑃𝑟𝑖𝑚𝑎𝑟𝑦)
 

6 𝐴𝑖𝑟 𝐶𝑕𝑎𝑛𝑔𝑒 𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑓𝑜𝑟 𝐿𝑎𝑏 𝑆𝑝𝑎𝑐𝑒𝑠

𝑂𝑓𝑓𝑖𝑐𝑒: 0.06 ∗ 𝑆𝐹 + 5 ∗ 𝑃𝑒𝑜𝑝𝑙𝑒 

𝐿𝑎𝑏𝑠: 0.18 ∗ 𝑆𝐹 + 10 ∗ 𝑃𝑒𝑜𝑝𝑙𝑒 
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Section Box 
applied to 
W324A-Hot 
Room 

DXF Export 
from Revit 
Architecture 

Attempted 
import as 
geometry 
into 
Phoenics 
2009 
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Section Box 
applied to 
W324A-Hot 
Room 

DXF Export 
from Revit 
Architecture 

Final Model 
created with 
Phoenics 
elements 
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CHILLED 
BEAMS 

DUCTWORK PIPING PUMPS AHUs TOTAL 

$9,608,000 $2,966,400 $377,840 $165,484 $2,274,046 $21,035,567 
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CantileverModel.rvt 

CantileverModel.max 

Export from Revit as 
Cantilever.fbx; 
Import to 3ds Max Design 
with File Link Manager 

3ds Max Calc Points 
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SUMMARY OF SYSTEM FIRST COSTS 

FAÇADE 
REDESIGN 

STRUCTURAL 
REDESIGN 

MECANICAL/ENE
RGY REDESIGN 

COURTYARD 
REDESIGN 

EXISTING COST $3,295,766 $10,566,550 $19,188,000 $271,745 

PROPOSED COST $3,051,834 $8,275,735 $21,040,000 $604,910 

SAVINGS/EXPENSE $243,932 $2,290,815 $1,852,000 $333,165 

TOTAL FIRST COST SAVINGS = $349,582 
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