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"We are the Ridge Team, which, from now on, stands for awesome."
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Climate Challenges MEP
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® Sunshine: ® Heating degrees:

3650 hr/yr 5680 hr/yr

® Precipitation: ® Cooling degrees:

7,30 inches/yr 508 hr/yr
TN -
50°% \___ fﬁ/

. o 40%-‘\“-‘.\\% _--""‘“--.__________“ ‘_____,..-f""ff o
Average humidity: 55% =+ — 1 |

0%
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— horning average — Afternoon average
Mean daily range Full range
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Available in Campus Renewable energy potential
® Natural Gas for heating ® Photovoltaics
and DHW ® Wind turbine
® Chilled water Harvest Rainwater

~3 6 gal/sf/yr

. g E— e = ——
Alternative sources T Coohng plant .
® Ground source heat & ~== _,__-"‘-'5 » WD WIS

pump fOI' sy - N i S I S T U
heating/cooling

® Hybrid Systems
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Reno’s University structure

MEP
EIl er : GO al S Construction

1. Reduce energy consumption & use renewable energy
2 . Minimize evening building usage
3. Maximize building utilization

4 . Winter space temperatures: 68F
Summer space temperatures: 78F
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Transparent Engineering
Building (TEB)

1. Steel
2. Concrete
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Total EUI Life Cycle Net CO,
(kBtu/sf/yr) | Energy Cost ($) | (tn/year)

70 640,000 167
67 600,000 140 I

68 620,000 147

67 610,000 144
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Rapid Prototyping Labs

Faculty Offices
8 rl'l J | Auditorium
; |
= | Bathroom, cores, stairs, elevator...
o)
- Student Offices & area
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Level 0 (Campus Entrance) MEP

Construction

Small Classrooms

Cafe
SR Auditorium
= Bathroom, cores, stairs, elevator...
fo))
) Student Offices & area
(0 0)
Seminar Rooms
o))
Al
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34’ +« Emergency Exit
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Small Classrooms

o IJ-I J' H Large Classrooms
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Large Classrooms

QN |J'| J Faculty Offices
o ) "7§) o Bathroom, cores, stairs, elevator...
" 7 il G Student Offices & area

18’

Faculty Lounge

29’

29’

)
| | @
o 10’ 35 50
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v 30’- 6"

Section bb

v 10’- 6"

19’ - 6”

v 0'-0"

91

9’
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Faculty Program

MEP

Construction

Auditorium
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Campus Entrance / East Facade / Privacy Glass
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West Facade - Roller Blinds

- Simple device

- Keeps out glare and
UV rays

- Easy to operate

g3z

South Facade / Parking Entrance
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Square Footage Graph MEP
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Faculty Offices

Department Chair’s Office

Senior Administration Office

}7
Administrative Assistants

}7
Faculty Lounge

}7
Student Offices

}7
Auditorium

}7
Large Classrooms

}7
Small Classrooms

}_
Seminar Rooms

}_
Instructional Labs

}_

Server Room -

Storage Rooms

Cafe
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Roof Dead Load 90 psf 180 psf
Roof Live Load 20 psf -] --
Roof Snow Load 40 pst — || --
Other Floor Dead Loads 74 pst 150 psf
Other Floor Live Loads 60-100 psf - || --

Wind Shear | 100 mph => 1.5 kips / foot =

Retaining-soil Shear 4.7 kips / foot - || --

-- || -- means same load

Per International Building Code (IBC) 2006 with amendments provided by the city of
Reno, Nevada



Soil Conditions

SlOpeZ 7' - Depth of Soil Type Thickness
14v above Excavation
VOl({(ﬁHlC Grade at 5,580 ft. Elevation 4
roc 0 inches (O ft.) ¥ Stony Sandy .
19 inches
Loam and
Heavy Loam (1.58 ft.)
19 inches (1.58 ft.)
IIOOOO.Cf Sandy Clay 10 inches
excavation Loam (0.83 ft.)
29 inches (2.42 ft.)
LT LT LT TP PP PP PP LRI PPL TP " Clay and Clay 27 inches
: ~ Water Table : Loam (2.25 ft.)
: 48 inches (4.0 ft.) : r'y

56 inches (4.67 ft.)

pre-draining
retaining walls

(
(

-)
-)

higher building (+)

excavation
construction

84 inches (7 ft.)

Volcanic

Figure from Ridge Neld ¢
2012

Unknown
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Bearing Capacity

1,500 psf.

1,500 psf.

1,500 psf

8,000 psf
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® 6"-1'slab & 1' - 2' pad footings
® Idea: to extend horizontally outside the
building perimeter for 4' to stabilize
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Retaining Walls MEF
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height: 10" - 14’
Idea: drain the water and collect it
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Steel . Level -1 Structure

MEP

BLUE - Retaining
Wall

W14x43 Girders

W8x31 Beams @
4’ Spacing

RED —

W14x61 Columns
PURPLE —
W14x61 Slanted
Columns

NAVY —
Wi2x40 Columns
-

Slab Openings

| Composite Slab:
17" 13’ 23' 25' 25' 6” Concrete on
Steel Deck




Steel : Level O
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g 1]

27' 13' 23' 7' 25

25'

18'

21'

18'

MEP

W14x43 Girders CM
BLUE —
W14x74 Girders

W8x31 Beams @
4’ Spacing

RED —

W14x61 Columns
PURPLE —
W14x61 Slanted
Columns

NAVY —
Wi12x40 Columns

Composite Slab:
6” Concrete on
Steel Deck
Auditorium Slab:
Prefab PT 2’ Slab
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Steel : Level 1

10' 20'

2~

29’

29'

25'

25'

Structure
MEP
W14x43 Girders CM
W8x31 Beams @
4’ Spacing
BLUE —
W8x28 Beams @
6’ Spacing
RED —
W14x61 Columns
PURPLE -
W14x61 Slanted
Columns
NAVY —

Wi2x40 Columns

Slab Openings

Composite Slab:
6” Concrete on
Steel Deck
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Steel : Level 2 (Root)

10' 20'

27

29’

29'

25'

Structure
MEP
W14x43 Girders CM
W8x31 Beams @
4’ Spacing
BLUE —
W8x28 Beams @
6’ Spacing
RED —
W14x61 Columns
PURPLE —
W14x61 Slanted
Columns
NAVY —

Wi2x40 Columns

Composite Slab:
6” Concrete on
Steel Deck
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Structure

Challenge: MEP
Torsion due CM
to irregularity

RED - Location of cross bracing
shown on Level o plan

Cross bracing will be exposed,
so aesthetics will also play a
role in selection
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Total height: 15 inch Overhead
Distribution o
6" Dec Distribution ducts
Composite slab 6 inch AR AT AT N
Steel beams X, <
d_qcts &instal. 8 _inch /V g" 5 Suspended ceiling..-’"' X
Ceiling panels 1 inch '
Total: 15 inch A
Girders 13 inch 8" 10
55X Corticor Room
2 1!3!! \/\l/\/\/\\//\/\/
Main Ducts" ‘ %
g' g" Supply Ai Return Air
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Concrete: Level -1 Strachure

MEP

BLUE - Retaining
Wall

2'x2” Columns

1,5x2" Beams
RED -
Shear Walls &
Bracing

Floor Slab:
10" Reinforced
Concrete Slab

17’ 13" 23 7 25 | -25'




Concrete: Level o

25'

18'

21'

18'

Architecture
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MEP
CM

2’x2’ Columns

1.5'’x2’ Beams
RED -
Shear Walls &
Bracing

Floor Slab:
10” Reinforced
Concrete Slab

Auditorium Slab:
Prefab PT 2’ Slab
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Concrete: Level 1 Structure

MEP
CM
X 2’x2’ Columns
: :
1.5'x2" Beams
’2 | N RED -
b Shear Walls &
2 Bracing
N L) ?ﬁ KRR
|| Slab Openings
=)
N Floor Slab:
10” Reinforced
e B Concrete Slab
&
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COIlCI'eteI LeVel 2 (ROOf) Structure

10' 20'

27

29’

29'

25'

MEP
CM

2’x2’ Columns

1.5'x2" Beams
RED —
Shear Walls &
Bracing

Floor Slab:

10” Reinforced
Concrete Slab
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MEP
Concrete Construction
Total height: 20 inch Underfloor Distribution
Floor finish 1inch "
Plenum 4 inch r’IO Deck _—p—REtum lenum
Reinforced R R R KX RO AKX OQRRRE
concrete slab 10 inch 1 > X
Plenum 4 inch 4"+ Suspended ceiling’
Ceiling panels 1inch g5 -
Total: 20 inch -
RC beam 9 inch Corridor Room
S : Supply plenum
e %
> Supply Air
A Return Air
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Heating Set Points: 68 F .
Outdoor temperature: 19,0 F — €

Cooling Set Points: 78 F
Outdoor temperature: 92,2 F

Indoor Relative Humidity: 50%
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Ground Source Heat Pump

* Energy efficient with low GHG emissions

* High capital cost and low operational costs (payback >5 years,
Commercial Buildings Tax Deduction)

Hybrid Systems
System ~80 tons

Dual Source : * Boreholes ~300 ft

decrease cost & efficiency
* Water-to-water system

* Seasonal heat/cold storage

Solar Thermal :

Dump excess solar energy to the Energy recovery savings up 9%
ground, decrease cost and

groundwater well depth ~11%
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Mechanical Ventilation

® Overhead air distribution - VAV system
® Underfloor air distribution

® Displacement Ventilation Natural ventilation

® Stack ventilation

Control systems (of occupancy, CO2 concentration, weather

provision)
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UFAD & DV MEP
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UFAD
Improved thermal comfort
Improved ventilation efficiency and TAQ
Reduce energy use
Fan energy savings
Reduced electrical demand

Dehumidification with portion of return air

Passive VAV cooling and fin tube heating on perimeter
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Natural Gas* GSHP** UFAD***
Glazing 0% 80% [ s0% "M80% [ s0% "H80%
9 10 11 12 8 9
Electricity kWh/sf/sr kWh/sf/ !r KWh/sf/wr lkWh," =f/ }ik\'u’};‘ sf/ wr l\\"hj sf/ wr
27 27 13 13 35 44
Fuel KBtu/'sf/vr kBtu/sf/ }7:1 kBtu/sf/wr }:Btu‘sfv'}ri kB tu/sf/ w kBtu;‘sf" o
HVAC 380,000 400,000 430,000 '470,000 320,000 § 340,000
kWh  kivhel kWh kwh | kwh kWh

Lighting', 2y,

Equip gi B "N ‘ ~\-\| / l
NN \J / -
= |

///

“Furnace with gas keat, teroperatn re economizer, DHW wnif

HP system, termperature econonnzer, DHW noil
YAV, Gas fired HW boiler, V¥V HW pnop, HW coil

L.C.

Energy S S S S
Cost 560,000 600,000 '5702000 S 61o,ooo|8 530,000 b0OO,000
COz2 107 163 134 187 81 147
emissions tons/vr tons/vr 1 tons/yr ltons/ VT ] tons/yr ° tons/vr

T =T Celm=dT agdh
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Natural Ventilation
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St
et

« Natural stack ventilation in
corridor, atriums and
perimeter

* Low energy fan during winter
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¥
\
i
‘
N
|

A lllll I

Access Road
Entry Route
Exit Route

v Site Office

Site Parking

Lay Down

B CAYEtiaings 2u11_-;nercg - Site Storage

Construction Fence
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Difference

Concept Estimate FroT T

L -Steel | $8,313,600($ (13,600)

L-Concrete| $ 8,296,800 | $ 3,200




Cost distribution
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COST ESTIMATE

G Building
Sitework H General
$75,000 Conditions
1% $1,385,600 A Substructure
F Specialty 17% $366,000
Construction _\ 4%

S-

.-"/-f
0% /

E Equipment and

Furnishing B Shell
- $2,351,000
0% 28%
D Service C Interiors
$2,895,000 $1,241,000

35% 13%
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TVD - TARGETS BY CLUSTER Steel
$3,500,000
53 000.000 B TARGET VALUE
$2,500,000 ESTIMATED VALUE
$2,000,000 = VALUE DEITA
$1,500,000
$1,000,000 L |
$500,000 - —
S' 7] T l T . T
o
$(500,000) H A & &
S @ & o A2 W& % &
& {_,\ Q ({& é& t} {P
o & 3 d N
> ? o N &
oy
E_'Q:” i}‘b {ﬁ} &5{‘
xﬁ@ "-:Qq’ ®
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Double Diamond (DD)

1. Central (C)
2. X - Lattice (X)
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Total EUl | Life Cycle Net CO,
(kBtu/sflyr) | Energy Cost ($) | (tn/year)

68 610,000 235

71 650,000 165

68 615,000 145 |

68 630,000 245

70 630,000 155
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Level -1 (Basement) S
Core
oo | Prototyping Lab
I “ Auditorium
PO i Faculty Offices
8 -6 | il —r .
oo Collaboration Space
—
| !
18- 0"
15 -0
15" -0 \

y

18'-9"18'-9"18'-9"18'-9"18'-9" 18’ - 9" 0 i 0 20 3 50 @
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Level O - (Campus Entrance) MEP

Construction

8- 6" Core
\ I | | Large Classrooms
o 3 °’==°’ — o Seminar Rooms
e T T | ] | Student Offices
' + Cafe

18! - D!!

e - by 1PN B a =L
15°-0" | | {Th |

T
|
|
A H =] = = o S| S
|
|

! |
. ”\ n n T ! - ~ B al 1
8-6 '
“ s s s e S W S i Tl "
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g.6" R Core
A 1—:—__:—7—:ji;—r————-——r G .-'---: L CI
5o | arge Classrooms
! el Bl SN | Small Classrooms
15-0" [ | ;
8: _615: _.:l_ 3 1 r- N 1 L__::
& © [ =l :
18- 0’ T\ o .
&S S E i ll & 5 g Sy ._:
Ih 4
18'-0" | \ / :
8:_615\ :__-J L o L F I_:
15'- 0" o e
15!_0!!
g -6 18'-9"18 -9 18 - 918" - 9" 18- 9" 18- 9" 8- 6" e s 2O
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8’-6’\ iz |\ s ves\ ) Core

| ”\ TNILNJ; """""" : FaCUIty Lounge
15'- 0 J o 4 1o B Faculty Offices
15'-0° [ LL: Administration
g-6" [ : c ﬁ\T L Assistants Offices
18'-0" | Sl " |
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Section aa MEP

Construction

v 30'-6" v 30-6"
= *
¢ : | ME o
@ Faculty Offi 688 <ijzmw <
< » ~ puamm Small Small &
v10-6" : Large Classrooms | g Classroom Classroo - v 10'-6"
B e Seminar ‘
Q .& ‘ R(Dri : '- nt i o'
v 0-_0n g’ Q‘ ' it b Zonds | ~ e :') \ 0“'0"
o Rapid -1 ‘ Z G
v10'-6" e Prototyping Lab Prototyping Lab ‘ < v10-6




v 30'-6"

Architecture

Section bb T

v10'-6"

%

v 0-0”

v10-6"

8 Offices ] Lounge *
‘-H“La\rge Classrooms l l

Construction

v 306"

Faculty —

Summer Winter
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East Facade/
DD Central

South Facade/
DD Central
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1 East Facade/
| { ) | X Lattice

South Facade/
X Lattice

s
=
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Atrium Design Evolution Er

Constructlon

Rectangle ‘

+ Easier to fit program

- Concern about shearing

along weak axis ;s 43
A

L]

2t
76

Circle

+Stronger in the weak axis
- More challenging
programmatically , 3

76

76
| £ 18P 16
!
Cylinder , Hyperboloid
+ Simpler form while +Interaction between A + SE
' +Interesting, iconic form

maintai
W// i ,\I\"\ S

+Added strength in multiple directions
- More challenging/costly to design &

build
- Does not fit architectural scheme well
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Architecture

Central: LeVel -1 Structure

MEP
CM

1.5'x1.5° Columns

4’x1" Columns
~ NAVY -

1.5 x2' Beams

BLUE -

Tension Ring
RED —

Slab Openings

Floor Slab:
10" Reinforced
Concrete Slab
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Central: LeVel O Structure
T T T T T MEP

1.5'x1.5° Columns

4’x1"” Columns
NAVY -

1.5 x2' Beams
BLUE -
Tension Ring
RED —
Shear Walls

Slab Openings

Floor Slab:
10" Reinforced
Concrete Slab




Central: Level 1

Architecture

Structure
MEP

1.5'x1.5  Columns

4’x1" Columns
NAVY -

1.5 x2’ Beams
BLUE -
Tension Ring
RED —

Floor Slab:
10” Reinforced
Concrete Slab




Central: Level 2 (ROOf)  stustune

MEP

1.5'x1.5 Columns

ANENEE

4’x1" Columns
NAVY -

1.5 x2" Beams
BLUE -
Tension Ring
RED —
Shear Walls

Slab Openings

Floor Slab:
10” Reinforced
Concrete Slab

T




X-Lattice: Level -1

Architecture

Structure
MEP

1.5'x1.5 Columns
NAVY -
1.5’ x2' Beams

| BLUE -

Tension Ring
RED —
X-Lattice Wall

S1

Floor Slab:
10" Reinforced
Concrete Slab
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1.5'x1.5  Columns
NAVY —

1.5 x2’ Beams
BLUE -
Tension Ring
RED —

Slab

Floor Slab:
10” Reinforced
Concrete Slab




X-Lattice: Level 1

Architecture

Structure

MEP
CM

1.5'x1.5 Columns
NAVY -

1.5’ x2" Beams
BLUE -
Tension Ring
RED —
X-Lattice Wall

Slab Openings

Floor Slab:
10” Reinforced
Concrete Slab




X-Lattice: Level 2 (R0OOf) siueruee

MEP

1.5'x1.5 Columns
NAVY -

1.5 x2’ Beams
BLUE -
Tension Ring
RED —
X-Lattice Wall

Slab Openings

Floor Slab:
10” Reinforced
Concrete Slab
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X Lattice Wall S

Construction

—>
—p Can also
help carry
{5 sloa loads from
cantilever
— >
—p
76 3¢
76

76
38 76
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Construction
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R R Structure
Vasari Analysis MEP
Construction
Natural Gas* GSHP** UFAD***
Glazing 0% 8o% [ 50'%' 180% [ 50% 809/
9 10 8
Electricity kWh/sf/w kWh/sf/#r kW b T lk\\h,sﬂ 4 kWh/sf/ sr Wh sf/ wr
28 27 13 13 39 93
Fuel KBtu/sf/vr  kBtu/sf) 'gi KBtu/ 'f VT !\Btd £/ vr' kBtu/'sf/ w &.Btu st/ wr
HVAC 380,000 420,000 440,000 '480.000 330,000 |350,ooo
kWh k’\\"h kWh kWhea® kWh kKWh

nghtmg

Y
Eqm*"“\ & :

/
? |

\\\\\\

N
DN

“Tarnace with gas heal, temperatnre econormmzer, DHW nuil

HP system, termperatn re econonnze r, DHW nuoit
ey AV, Gas ired HW botler, V¥ HW poop, HW coil

Energy | s
Cost 570,000 $'610,000 ;,80,000 620 000 "60,000 650,000
COz2 109 172 l 132 | 192 l 94 | 181

emissions tons/yr tons/yr " tons/yr -‘tons/yr tons/yr  tons/yr
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Duct Network MEP

Construction
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Structure

Natural Ventilation MEP

Construction

e Natural stack ventilation in

corridor, atriums and
perimeter
* Low energy fan during winter
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Double Diamond Site Logistics MEP

Construction

Construction Access Road
| Construction Trailers

Lay Down

" ] Construction Parking

[ Wash Out

[ Crane

Construction Storage
Construction Fence
Pedestrian Barricades

e Gate

==p Truck Route Into Site
Truck Route Out of Site
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Prelimi Schedul MEP
reliminary Schedule :
Construction
[Task Name Duration iStart Finish i ‘ November | January t March ) May July [Sm
J elmiglelmislelmlelelmlialelminleglmliel
Sitework 35 days Wed 9/30/15 Tue 11/17/15 r—
[Substructure 50 days Tue 10/20/15  Mon 12/28/15 p—
Mat Slab 5 days Wed 11/18/15 Tue 11/24/15 =
Pile Caps S days Wed 10/21/15  Tue 10/27/15
Grade Beams S days Wed 10/21/15  Tue 10/27/15 l
Slab S days Wed 10/28/15 Tue 11/3/15 B
Level -1 10 days Tue 11/3/15 Mon 11/16/15 J‘!
Level 0 10 days Mon 11/9/15 Fri11/20/15 (=]
Level 1 10 days Fri11/20/15 Thu 12/3/15 ’l-l
Level 2 10 days Thu 12/3/15 Wed 12/16/15 b o |
|$hell 60 days Thu 12/17/15 Wed 3/9/16 PE—
Level -1 15 days Thu 12/17/15 Wed 1/6/16 =
Level 0 15 days Wed 1/6/16 Tue 1/26/16 o |
Level 1 15 days Mon 1/11/16 Fri1/29/16 i
Level 2 15 days Tue 1/26/16 Mon 2/15/16 - |
Interiors 50 days Fri2/12/16 Thu 4/21/16 e
Interior Construction 65 days Fri2/12/16 Thu 5/12/16 r—-—
Stairs 20days  Tue2/16/16  Mon 3/14/16 — |
Services 40 days Fri 3/25/16 Thu 5/19/16 | —
Elevator 5 days Fri 5/13/16 Thu 5/19/16 =
Plumbing 40 days Fri 3/25/16 Thu 5/19/16 . 3
HVAC 40 days Fri3/25/16 Thu 5/19/16
Fire Protection 40 days Fri 3/25/16 Thu 5/19/16 3|
Electrical 40 days Fri 3/25/16 Thu 5/19/16
Site Improvements 25 days Mon 6/27/16 Fri 7/29/16 —
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Cost Estimate MEP

Construction

Difference

Concept Estimate T T

D-

Concrete $ 8,744,400 | $ (444,400)

D-Steel | $ 9,309,600 | $ (1,009,600)

Pricier than L due to larger Floor and
Facade SF
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Structure

Cost distribution MEP

Construction

COST ESTIMATE

G Building
Sitework H General
$75,000 Conditions
1% $1,551,600 Substructure
F Specialty 17% $366,000
Construction _\\ 4%
$- y
0%
E Equipment and
Furnishing 4 ™\
$-
B Shell
0%
\_ $3,181,000
34%
D Services J/
$2,895,000 C Interiors
31% 51,241,000

13%




TVD - Concrete

Architecture
Structure

MEP
Construction

TVD - TARGETS BY CLUSTER Steel

$3,500,000

m TARGET VALUE

$3,000,000

$2,500,000

$2,000,000

ESTIMATED VALUE

$1,500,000

EVAIUEDFITA

$1,000,000

$500,000 -

s.
$(500,000)




Leapfrog Sustainability &
Whole Life Cost
Challenges




Innovation i1n

Use of translucent concrete to allow light
in restrooms while maintaining structural
integrity of shear walls
(L-shape Concrete option)

Architecture
Structure

MEP
Construction

Concrete

guardian

News US World Sports Comment Culture Business  Environr

Revealed: The cement that eats carbon
dioxide

Alok Jha, green technology correspondent
guardian.co.uk, Wednesday 31 December 2008 09.59 EST

&J Jump to comments (36)

Cement works in Clitheroe, Lancashire. Cement accounts for 5% of the worl¢



Structural Health Stractare

. . MEP
Monitoring Construction
[

Sensing Sheet Installation A nervous system for
< 25m (6.5:16.4 Tt,) > the building, with
eSS == 1 %* sensors detecting
_c— e e | anomalous strains

§ 3¢ J,_ 15 JII g
0 |[= —t 5 ' :
==t —— £ 8 - Asin Sheet -/
— . =3 | [%8 g Sheet 2 o
2= 9l |8 | 2=
5 | 3 \ E \ \ s 1B | @ © Bowing
% - - 1 - - S| |12 | Q5 Detected, Localized
F 1= ¥ El 1o | o2

L — . o o,

: g ™ ' & ee High initial cost -->
" | E lower OM cost,
e | E better safety,

=== === :
15‘4;” ——— 7= | especially after EQ
o % ——— e -V event
2 Intelligence unit Bonding agent

/\/\ Cost: ~$40/ft2



Architecture
Structure

Smart Operation MEP

Construction

- Room controllers with
batteryless sensors

« Control of HVAC and
lighting

Thermostats
Window contacts
Humidity sensors
Occupancy sensors
CO2 sensors




Architecture

Building Integrated PV Strctur

MEP

Construction

|~ — MoumedOn:Roof3o®  — —
7 AN Area : 2700 sf |

SN& Annual Energy Yield : 51,7 MWh/year
A (Gross Evaluation: 240,000 $

ot r"""“a Mounted On : Atrium 30°
P T | Area : 5400 sf

@ " 4 Annual Energy Yield : 51,7 MWh/year
e Gross Evaluation: 290,000 $

Mounted On : Facade 30°

Area : 2700 sf

Annual Energy Yield : 51,7 MWh/year
Gross Evaluation: 260,000 $

8 Mounted On : BIPV

_ = Area: 2700 sf I
= Annual Energy Yield : 33,4 MWh/year I
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Structure

Rainwater Harvesting MEP

Construction

- 36000 gal /year rainwater

- Snow melting

Use for:
. Drain groundwater - Toilet flushing
- Plants irrigation
Rainwater - Maintenance/cleaning

—| 'jlu-frn(.. 4%
b 17—

I_ﬁ_ -
‘l‘ V ‘l‘ gi Filter

<——C————




Building Integrated W/T = "

18kW

Operate at low wind speed ~5 mph
and up to 120 mph
Take advantage of ‘chimney effect’

Low Noise levels

MEP

Construction

e
Il\“ & 'Il!f !!: g

S s
L AN/
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Real Time Positioning o

uction

L I ™ N §

“.o‘. ekahau vision
Locations Dashboard Events Reports Admin

‘ Q Browse
C g | Building: | Ekahau hospital 1-] Map: | 15t floor 1-1
Visibility P |
— a—
show AlL | | Hide AU .| y

4@ D Assets
4 @ [l Sensors
@® Dual Temper
@ By Temp/Humic

@ , Single Temp

A
»
@ # Wheelchairs i
@ it IVpumps {-vl I N 3 =
. »
+*~
-

@ & Beds

4 ® G People d I o
@& * Nurses . i |
: = e B |

@ & Security ! s o i,

@ ° Patients
@ 4, Doctors 1 ) ! \

@ a Visitors W roinr A ’f;
¢ L 3 P_!:;?L

Asset Search by: s - 1

Location i.e. ER a 7

2 g WA e,

All Locations i.e. hospital
Virtual Zones i.e. All ORs = @ ) =
@ o
Free Text i ot
r-

Map V E
p View T -— - 5 G g
List View o T - = i
Save Searches as Work Orders
L - s

\

http://www.ekahau.com/products/real-time-location-system/vision.html
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MEP
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L-Steel




Sustainable

Tar

L-Concrete
*1.013 mtCO2e $31,000

Carbon (kgCO2e)

7.000.000

oet Value

Project Carbon (kgCO2e) .

6.000.000

5.000.000

4.000.000

3.000.000

2.000.000

1.000.000

L-Steel
*993 mtCO2e $30,000

Project Carbon (kgCO2e)  +

Carbon (kgCO2e)

7.000.000

6.000.000

5.000.000

4.000.000

3.000.000

2.000.000

1.000.000

8.000.000

7.000.000

6.000.000

2.000.000

1.000.000

0

7.000.000

6.000.000

5.000.000

4.000.000

3.000.000

Carbon (kgCO2e)

2.000.000

1.000.000

Architecture
Structure

MEP

Construction

DD-Cylinder
*1065 mtCO2e $32,000

Project Carbon (kgCO2e)  ++ =+

DD-X
*934 mtCO2e $28,000

Project Carbon (kgCO2e) ===+
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Structure

Sustainability Goals & LEED MEP

Construction

Kickoff
-shoot for "net zero" energy
-don't design explicitly for the LEED checklist

Winter Quarter

- Incorporation of passive solar heating & lighting
- Decision to use rainwater harvesting and PV

- Exploration of GSHP & wind turbines

Looking Ahead to Spring Quarter

- Evaluation of design under LEED+ criteria

- Continue to design for sustainability, including Energy &
Atmosphere, Indoor Environmental Quality, etc.




Decision Process




Architecture
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Decision Matrix MEP

Construction

.. . 2. Owners choose
0. Decision Matrix weight distribution

Framework provided
by LCFM consultants Dsision Matia /

Cunrtructins Cartr  |Calculation of the conrtruction carts by RSMoans. 7.7 4.0 4.0 3.0 3.0
adminutratiol uuollu hu l or maintonance and
Oporatine &
Maintonance Curtr 7.3 3.0 3.0) 4.0 4.
MEAIGEA 4.3 3.9 3.0 3.0 3.0
i,
Cunrtructine Time ekdelar s ks ifforsar shsrmarivir 7.0 4.0 3.0 4.0 2.0
Tocoms M L |
How the building uillbe built and uhat te chniquer
T & ill be wod (camploxity arraciated uith the
1. 1eam owners Coartractabiti prudéaboniafthaisevoliiia’ 5. a0 3.0 3.0 2.4
1SI9) 22.7 58.7 58.7 4.3 9.7
: [COZ Tmirrinn TOL-Emurion in tOns per year. 2 < <. 2 T
a |||O ]_ Uraqeofr ».uu 4(.rvu ndtarbin
Ressus Mo Enorey carthhoat). (% 3.0 3.0 3.0 3
o o Li¥s Cy<le uf Haterial [Werpanef wrsdmaterialr. X | 1 T T
crlterla SUCh aS' I Recy<lod Hatarial Uraqe ofrecycledmatorialr. q. kX 3. . z.
L] M ) <o F N . 1. l l
l Tho el Tosoal T 1
= COSt Eacial — : . ﬂo: LLA
TamTart ol the wrors and smplayees (marly
: . +__| 3. Team rates concepts
- Sustalnablhty e
Floxibility o di s 5.3 3.9)
PR [StedentiTacelty Zollabaratianbet Tadena s
— Constructablllt Culleburatins Faculty membors taonable afruitful lu rk 6.3 3.0 7.;1 l.;l ld
y [Deriantlcanicity T ty oFthe Jerrantbulding. THq R T ¥ T
Toukieh sxtendinnavations ars neludedinthe
lnnuve tima  |conrteus lilhpuinl. 7.3 3.9 2.0) 3.0 3.0 rmart alass

K AZ8 ArT I3

- flexibility — e

- innovation e Y I R R
- efficiency

- concept clarity

4. Scores are calculated
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o o Structure
MEP
Decision Process R
Team's
Recommendation
0.8 to Owners!
Q.7
=
= 0.6 -
o
E Q.5 -
"E 0.4 -
= 0.3 -
—
“ o2 -
e
0.1 -
O
TEB-5tes] TEB-Concrete DD-X DD-Ceniral
®mDension Matnx = Poll




LCFM Consulting in s
Spring

Construction

Communicate and consult

e e = 2

Establishthe Identify the Analyse the Evaluatethe Treat the risk
context risk risk risk

Criteria What can Responsibility Assessment Management

happen?

Stakeholders Costs Evaluation Identify options

Alternatives How can it Duration Risk Map Controlling

Define key happen?
elements

Time table

- - — e =

Monitor and review
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Modes of Communication MEP

Construction

Primary Secondary

Text, images,
videos, links to

other websites, etc.

ol
® -
g
—}

by Google

Instant messaging

&
&

tallé-’ €5z

Voice

&3

GoloMeeting

File Sharing

L

Google Drive
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Team Design Process MEF

Construction

Sketching while
on Skype or

Gotomeeting to
share ideas or
receive instant

.2/l
ERELN
P— k a0
" ol

|

feedback

L= Stop sharing




Example of Interdisciplinary

Architecture
Structure
MEP

Construction

Hours

Collaboration
SE Meetings by Week
{3’*? ‘%ﬂﬁ 4;:%‘5” %,;,;:L 3::& r}

Week Startingon

mw/ CM

mw/ MEP
w/ A+MEP

mw A

m SE Only

® Team

m Class
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Structure

Thank You! MEP

Construction

Your time and feedback are greatly appreciated!

d3ikuje ®
tw

W. e, g
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mowch  tob dank



