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qﬂEXUS BIM Execution Plan Update

Goals BIM Roles and Responsibilities

Software

B I IVI EX . 1. Vasari / Ecotect / Green Building Studio — . , )
MECHANICAL ENGINEERS CONSTRUCTION MANAGERS preliminary energy analysis using basic Revit models rI?‘J I:"lj; gord BiM Execution Flan updates, meeting
= Utility Available and Capacity - BIM Execution Plan PRI E T T TES, SRS R 2. MSProject — scheduling
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O n S ru C I O n [ - Structural Systems Options | [ + Preliminary Lighting/Electrical | components (30); load calculations performed 4 ReulllArchrt_emure — lighting plan_r._ ;
| - Structural System Selection | System Design | 6. Revit Structural —simultanecus design with all 5. Radiance — import AutoCAD drawings; renderings of
| - p | | - Site Lighting Design | other discipines daylighting
| = Preliminary Structural System )ll \ = [ | 6. 3ds Max — import Revit and IESfiles; interior renderings,
\\ Design / \ L B ectioal Dasian aeari Eeotect 7. Photoshop - lighting and building schemesanalyzed
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VDEXUS Site Conditions

Goals ¢ Utility Plan New Site Layout Old Site Layout
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qﬂEXUS Architecture

Goals New First Floor Plan Old First Floor Plan

BIM EX.

Architecture

Structural

Mechanical

Lighting /
Electrical

Construction

Conclusion




VDEXUS

Goals

BIM EX.
Architecture
Structural
Mechanical

Lighting /
Electrical

Construction

Conclusion

Structural Goals

Ease of Construction

Low Cost

Efficient Use of Material
Limited Depth of Structure
Interdisciplinary Input

Structural Systems

Existing Structural Grid




qﬂBXUS

Goals

BIM EX.
Architecture
Structural
Mechanical

Lighting /
Electrical

Construction

Conclusion

Pros

Easy to construct
Ability to cross long
spans with no interior
beams

Efficient use of concrete
material

Cons

Larger depth than
composite system
Somewhat heavy floor
system

Potential acoustical
concerns

Structural Systems

Steel Frame with Precast Hollow Core
Concrete Planks

HOLLOW CORE PLANK
ON STEEL GIRDER

TOTAL DEPTH: 3'-2 3/16"

Conclusions

Efficient use of building materials
Very good constructability
Excessive structural depth along
girders

Still worth consideration, but not
the probable choice




VHBXUS

Goals

BIM EX.
Architecture
Structural
Mechanical

Lighting /
Electrical

Construction

Conclusion

Pros
Does not require
additional fireproofing
Concrete is cheap and
generally available
Good choice for the bay
sizes of this building

Cons

Typically deeper floor
system than steel

Much heavier than steel
frame

Shrinkage and creep may
be concerns later in the life
of the structure

Structural Systems

Concrete Frame Using a One-Way Slab

CONCRETE SLAB
AND GIRDER

TOTAL DEPTH: 2'- 6"

Conclusions

Acceptable structural depth
Generally average in terms of
constructability and efficiency
May work well with proposed ICF
wall system

Another option worth continued
consideration




qnexus Structural Systems

Goals Non-Composite Deck on Steel Frame
BIM EX.
Architecture Pros Cons Conclusions

* Lightweight * Potential for |
Structural Iightweig | otential for farge « \ery easy to construct

* (Can span long distances deflections . Verv inefficient use of concrete
Mechanical e Easy to construct * Greater depth than matyerial

Rl e Opportunity for open composite system :
Lighting / floor plan e Inefficient use of e Excessively deep structure
Electrical ] * Probably not a feasible system
concrete material o
for achieving team goals

Construction

Conclusion




QDBXUS Structural Systems

Goals Composite Deck on Steel Frame

BIM EX.

Pros Cons Conclusions

Architecture

e Lightest-weight system ¢ More labor-intensive  Much more efficient use of

Structural * More efficient use of than non-composite building materials

. materials than non-  Added cost because of * Acceptable structural depth
Mechanical _ _ : s

composite shear studs (welding) * Provides flexibility for MEP
Lighting / * Relatively quick * Requires fireproofing of systems
Electrical construction steel members * Viable option for continued
* Opportunity for open 83“@??3?535&2 exploration
Construction floor plan
TOTAL DEPTH: 2'- 6 13/16"

Conclusion




VHEXUS

Goals

BIM EX.

Architecture

Structural
Mechanical

Lighting /
Electrical

Construction

Conclusion

STEEL JOIST ROOF

£ —BRICK FACADE

10" ICF WALL

- 6" CONCRETE WALL
-(2) 2" INSULATED FORMS

5" GYP BOARD

4r—COMPOSITE DECK

ON STEEL GIRDER

—12" ICF WALL
- 8" CONCRETE WALL
-(2) 2" INSULATED FORMS

Structural Systems

Insulated Concrete Forms (ICFs)

Advantages

Thermally efficient
Structurally useful as:
e Exterior bearing walls
* Shear walls
Easy and quick to construct
Reduced cost
Adaptable




qﬂeXUS Structural Systems Analyses

Goals Depth Comparison

WELEE] Ease of Structural < s Litecocte Condl & | Domront Costl Totat
. o . tructur stems ifecvcle Cost| Functionality| Upfront Cost| Tot
Efficiency Construction Depth y : 1P
Non- Poor Good Poor Poor Hollow Core Concrete Planks
. Floor Systems Composite Slab on Metal Deck
e Non-composite 5lab on Metal Deck

Good Fair Fair Good
Steel Frame 4 a

BIM EX.

Architecture

Structural

A
(S,
Ba sl
=
(=]

[F%)
4]

[F%)

[F%]
b

M eChan |Cal Hollow core Good Good Poor Fair Framing Systems Concrete Frame (One Way Slab and Supporting Beams) 3 3 3 9 l_ 1 =
concrete i
1 I ICF (Insulated Concrete Form) Exterior Wall System 5 5 4 14 gl —]
ng hti ng / One-way Fair Fair Fair Fair Wall Types Metal Stud Partitions and Drywall 2 4 4 10 :
slab and Masonry Partitions 4 2 3 9 HOLLOW CORE PLANK COMPOSITE DECK CONCRETE SLAB

Electrical

ON STEEL GIRDER ON STEEL GIRDER AND GIRDER
beams

TOTAL DEPTH: 3'-2 3/16" TOTAL DEPTH: 2'- 6 13/16" TOTAL DEPTH: 2'- 6"

Construction

Conclusion (Deep) (Shallow)




VHEXUS

Mechanical Analysis

Goals Wind Speed (Knots)
1128 -23+
W17-20

NE -14-17
BIM EXx. e
Architecture ‘ e

Wt t i E

Structural
Mechanical
nghtlng / oA } ' & N - - e .( = o ssw s gl
Electrical : ]

Construction

Conclusion Summer Solar Radiation Winter Solar Radiation Annual Wind Analysis and Wind Rose




Vnexus

Goals

BIM EX.

Architecture

Structural

Mechanical

Lighting /
Electrical

Construction

Conclusion
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Preliminary Vasari Energy Model
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$33.861 351,261
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Architecture

Structural

Mechanical

Lighting /
Electrical

Construction

Conclusion

ol

Mechanical Zone Diagrams




‘1HEXUS

Goals

BIM Ex.

Architecture ;
3

Structural A
5

Mechanical c
7

Lighting / 8

Electrical 9
10

Construction Total

Conclusion

22.4
41.8
14.6
29.1
16.1
13.6
60.9
9.1
28.3
80.3
306.3

269.2
501.4
175.7
348.8
193.0
162.9
730.8
108.8
340.1
964.5
3675.1

8,753
12,458
7,422
8,403
4,102
2,634
18,269
3,310
9,412
26,067
110,969

Classroom
Classroom
Lobby
Kitchen
Gymnasium
Natatorium
Classroom
Lobby
Classroom
Classroom

M Lights M People

Preliminary Trane Trace Model

Loads

™ Misc M Solar Gain
10%

ENGINEERING CKS HEATING COIL SELECTION
) . Capacity Coil Airflow Ent Lvg
Cooling Heating MBh cfm °E °F
% OA 92.7 0.0 Main Htg 4282 33201 682 790
cfm/ft? 1.27 0.38 Aux Htg 0.0 0 00 0.0
cfm/ton 362 .34 Preheat 0.0 0 00 0.0
ft2/ton 286.04 Humidif 0.0 0 00 00
Btu/hr-ft? 41.95 -4.89 Opt Vent 0.0 a0 oo 0.0
No. People 3,896 Total 4282
COOLING COIL SELECTION
Total Capacity Sens Cap. Coil Airflow Enter DB/WB/HR Leave DB/WB/HR
ton MBh MBh cfm °F °F  gr/lb °F °F  gr/lb
Main Clg 306.3  3,675.1 2,766.5 101,331 799 63.8 64.2 55.0 514 514
Aux Clg 0.0 0.0 0.0 0 00 00 0.0 0.0 0.0 0.0
Opt Vent 0.0 0.0 0.0 0 00 00 0.0 0.0 0.0 0.0

Total

306.3 3,675.1




VF\BXUS Hybrid Geothermal

Goals
Figure 1—A TYPICAL HYBRID SYSTEM '
B I M EX e —_ - cooling tower HRST COSTS [ Invest in hybrid GSHP vs. conventional HVAC
| | '
Archltecture E& | | < W = Cooling . GHX . Other M Fully invest in GSHP vs. hybrid
% : heat pumps heat pumps : _@_ tower cost cost costs 14%
| | -
| = 312 .
Structural : : O ;-l 12%
. S - EE v 511 E 10%
Mechanical _@ — % 5
% ground HX o) E 3%
Lighting / 5 310
g g iyt E 6%
Electrical o <
— =
= $9 a 4%
= &
Construction L =
$8 < 7
I GSHP Hybrid Conventional
0
ConCIUSIon = = ~ = ' Cashman East CTA Tobacco Lofts
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qD@XUS Swimming Pool

Goals oAl
Design Criteria: — 7RO ] e , ,
. , o o AN ; i _ Trichloramine Capture and Exhaust
BIM Ex. The V\{ater temperatu.re is set between 80 Fand 84" F. /R'? HON i '/O\‘—ﬂ. Desiccant Wheel —
* The air temperature is set at two degrees above the pool water — L F-E N N » - - Required
Architect temperature. _ Ao Aospuge  WHEEL  HEATED  gunNen & SRS e Tl A
rcnitecture . o _ . Figure 7 - Economizer Schematic 250°F -_
* The relative humidity is maintained between 50% and 60%. SWIMMING POOL ROOM <——/ <—— /‘| G ovrscx an |
. Natatorium
RETURN AIR DUCT (WARM, HUMID AIR)
Structural . .
M h . | l \_ DEHUMIDIFIER RETURN AIR B C D F .
echanica — )| | —— wACRacicustion ¢ . O
> ORY AIR I Trichloramine  ¢= &= - <2=fp Galock
1 I Y AR |:> E P E— Across_WaeteorCI Deck
E||ght|ng /I \/ HEATING — EVAPORATION H%TEG cn;g.:ra soraioe A E 4\/9' -~
ectrica POOL WATER HEATING AIR DUCT ‘ e e
and Exhaust
iy Figure 1: Source capture and exhaust strategy.
Construction T
l
: |
Conclusion — -~ e —

Figure 5 - Standard Dehumidifier Schematic




VHBXUS

Goals

BIM EX.

Architecture

Structural

Mechanical

Lighting /
Electrical

Construction

Conclusion

Flat Plates

Pros Cons
50-80% Recovery ¢ Exhaust/OA inlet

Very compact locations not as

Latent recovery

Heat Recovery Analyses

Liquid Flow
Outlet

BUPPLY FAN

Air Flow Inlet

l l .Mi )
;/ ': ~ y ,
OUTDOOR AIR P
PPN

FILTER

HEAT RECOVERY COIL

EXHAUSY AIR

SUPPLY SYSTEM

EXHAUST SYSTEM

Ethylene Glycol Run Round

Pros Cons

55-70% Recovery * Piping cost
Exhaust/OA inlet * Pump energy use
locations canvary  « Npo latent recovery

Thermal storage
potential

Cutside-air unit
{Bunit)

Exhaust unit




Vnexus

Goals
BIM Ex. :
Architecture .
Structural
" | o m
Mechanica BT e et A,
x i E%?J |@.ﬁ% ]

Lighting /
Electrical

Construction

1610 /T SECOND FLOOR PLAN _ ( A

Conclusion

Daylighting

Daylighting Study — South Facade Base Case

Desigh Considerations

Clerestories/ Light wells
Overhangs
Light shelves

Shades




Lighting / Electrical Systems

Desigh Considerations

BIM EX.

Architecture * Occupancy/vacancy sensor

St * Daylight sensor
Mechanical
e Direct/indirect for classroom
Lighting /
Electrical

* Indirect for pool

http://www.solaripedia.com/images/large/2597.jpg http://www.edcsystems.com.au/uploads/images/Ipswich SSP_Pool View 2.JPG

Construction

Conclusion
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Vnexus

Goals

BIM EX.

Architecture

Structural
Mechanical

Lighting /
Electrical

Construction

Conclusion

Site Considerations

Contaminated Soil
Available Utilities
Community Garden
Parking

Bus Lane

Entrances/Exits

Field

Occupant Safety

Site and Building Security

Site Plan

Option 1

Option 2




QDEXUS Estimate and Delivery Method

Goals Square Foot Cost Estimate Delivery Method
Interior Materials Lifecycle Cost| Functionality| Upfront Cost| Total
BIM EX. O ] Polished Concrete Corridor Floors 5 5 4 14 Readi ng
LOW: Floos Finiches VCT Corridor Floors 3 4 3 10 School District
i . Linoleum in Classrooms 3 4 3 10
Architecture Entire Elementary School - $180/SF Caet Tile i Clasesooms : N : o
A Total Cost - $17,460,000 —— i i i —
ructura . . xposed Ceiling 5 5 5 .
Ceiling Finishes Drop Ceiling ; 5 ; 5 Architect CM Agent
Mechanical HIGH: oot Finiahes White TPO Roof 5 5 3 13
. Green Roof 3 3 2 8
Lighting / Entire Elementary School - $220/SF — I
- : Engineer Consultants
1 - . . Brick Exterior 4 4 2 10
Electrical Total Cost - 521,340,000 Extenior Cladding [ fetal Panel Exterior 2 3 2 7
Construction c ok Movable Casework 2 5 2 9
Gymnasium - $180/SF * 7900 SF = $1,422,000 mEeer Built-in Casework 3 1 3 7 Prime Prime Prime
: Swimming Pool - $260/SF * 6700 SF = $1,742,000 Contractor Contractor Contractor
Conclusion \letal Deckis Regular Composite Metal Decking 2 5 4 11
S eCHng Acoustical Metal Decking 4 3 2 9

Building Square Footage — 97,000 SF




QHEXUS Construction Schedule

Goals
June Jul‘_r _-"'Lugus.t S-EPtEﬂlber October November | December Jﬂﬂﬂﬂ]’.}" Febma.t}r APﬁl Ma}r JLIﬂE Jul:r _-"'Lugus.t
BIM EX. Menth 1 2 3 4 : 3 7 5 y 10 11 12 13 14 :
Architecture Motice to Proceed
Structural Fxravation
Foundation

Mechanical Exterior Walls Exterior Walls

Intericr Walls Intericr VWalls

Lighting / Foof Foof

Electrical Rough-ins Pough-ins Fough-ins F.ough-ins Fough-ins Fough-ins

Finizhe= Finizhes Finizhes Finizhes Finizhes Finizhes

Construction FFE

Conclusion |
Certificate of Oocupancy







