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Ridge Team 2013

"We are the Ridge Team, which, from now on, stands for awesome."
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Climate Challenges MEP

Construction

ASunshine: AHeating degrees:

3650 hr/yr 5680 hr/yr

APrecipita’[ion: _ ?m g ACooIing degrees:

‘|. 1 b'-

7,30 Incheslyr 508 hrlyr

Average humidity: 55% =+ —

0%

Jan Feh hdar Aar b ay Jun Jul A4 Sep oot Moy Dec
— horning average — Afternoon average
Mean daily range Full range
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vailable in Campus enewable energy potential
zNatural Gas for heating ZPhotovoltalcs
and DHW Awind turbine

AChlIIed water

Harvest Rainwater
~3 6 gal/sf/yr

g\ternative sources EECSE o SRt D
Ground source heatqj_‘_ =
pump for
heating/cooling

Hybrid Systems
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MEP

E n e r 9 G O 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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Transformation
Convergent

Divergent
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Transparent Engineering
Building (TEB)

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

70 640,000 167
67 | 600000 | 140 |
I I S S S S .

68 620,000 147

67 610,000 144
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Level -1 (Basement) vEP

Construction

Rapid Prototyping Labs

Faculty Offices
;?, rl'l J % 1 Auditorium
= H | Bathroom, cores, stairs, elevator...
ED Student Offices & area
. - —k | l_‘— | Seminar Rooms
\
A I
. fr
17713 23" 7160 34 | « Emergency Exit

«— Entrance
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Level O (campus Entrance) MEP
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Small Classrooms

Cafe
SR Auditorium
= Bathroom, cores, stairs, elevator...
fo))
) Student Offices & area
(0 0)
Seminar Rooms
o))
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(V)

34’ +« Emergency Exit
«— Entrance
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L evel 1 oo

Construction

Small Classrooms

o IJ-I J' H Large Classrooms
L | |
B = 1 e i e Faculty Offices
= |
[o) ' ;7;” I Bathroom, cores, stairs, elevator...
@ l Student Offices & area
] Faculty Lounge
o))
Al
—
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| evel 2 oo
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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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Section bb

v 10’- 6"

19’ - 6”
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Faculty Program
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Auditorium
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Campus Entrance / East Facade / Privacy Glass
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Dynamic Facade System “wer
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West Facade- Roller Blinds

A Simple device

A Keeps out glare and
UV rays

A Easy to operate

=

South Facade / Parking Entrance
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Square Footage Graph

Construction

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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Steel Concrete

Roof Dead Load 90 psf 180 psf
Roof Live Load 20 psf - | --
Roof Snow Load 40 psf -~ |l -
Other Floor Dead Loads 74 psf 150 psf
Other Floor Live Loads 60-100 psf -] --
_ o Mndshear | 100mph=>iskpsifool | _ Ml
J— Earthquake Shear Sa = 0.4g => 680 kips 870 k
" 7 Retaining -soil Shear | a7kips/foot | 1~

-- ]| -- means same load

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

Reno, Nevada
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S|0pei 7'- Depth of Soil Type Thickness Bearing Capacity
14'ab0ve Excavation
volcanic Grade at 5,580 ft. Elevation 4
rock 0 inches (O ft.) 1 Stony Sandy .
19 inches
Loam and (1.58 ft.) 1,500 psf.
110000 cf 19 inches (1.58 ft.) TEiu L
_ Sandy Clay 10 inches 1 500 psf
excavation Loam (0.83 ft.) 200 st
29 inches (2.42 ft.)
RLLTTE e PP e PP PP T PEEEEEERP P ., Clay and Clay 27 inches
= Water Table : Loam (2.25 ft.) P
48 inches (4.0 ft.) : 3

56 inches (4.67 ft.)

pre-draining  (-)
retaining walls (=) | «tm—
higher building (+)

excavation
construction

84 inches (7 ft.) :
Volcanic

Figure from Ridge Neld ¢
2012

Unknown 8,000 psf
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A6 -1'slab & 1-2' pad footings

A ldea: to extend horizontally outside the
building perimeter for 4' to stabilize
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Retaining Walls
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Aheight: 10'- 14°
|dea: drain the water and collect it
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Steel : Level-1 Structure
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BLUE - Retaining
Wall

o
S W14x43 Girders
o
| W8x31 Beams @
o 4’ Spacing
N RED —
W14x61 Columns
PURPLE —
. W14x61 Slanted
N Columns
NAVY —
Wi2x40 Columns
o -

Slab Openings

| Composite Slab:
177 13 23 7 25' 25' 6” Concrete on
Steel Deck




Steel : Level 0 Sructure.

17t 18 17 W14x43 Girders CM
o T S e - » BLUE —
ﬂ!: W14x74 Girders

18

g 1]

W8x31 Beams @
, 4’ Spacing
- o RED -

v < Wi14x61 Columns
PURPLE —
W14x61 Slanted
Columns
NAVY —

H Wi12x40 Columns

21

r
18

Composite Slab:
6” Concrete on
27 13 23 7' 25' 25' Steel Deck
Auditorium Slab:
Prefab PT 2’ Slab
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W14x43 Girders CM

18

W8x31 Beams @
4’ Spacing
BLUE —

W8x28 Beams @
6’ Spacing

RED -

Wi4x61 Columns
PURPLE —
W14x61 Slanted
Columns

NAVY -
Wi2x40 Columns

20'

10’

21

27
18'

29'

29'

Slab Openings

e prssssa el

Composite Slab:
25 25 6” Concrete on
Steel Deck

33' 13'

N
@
~




Steel : Level 2 (Roof)
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20'

10’

27"

29'

29'

40'

25'

18

21

18'

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 0 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
EEEXEXZX Cortico Room
2 1!3!! \/\l/\/\/\\//\/\/
Main Ducts" ‘ %
g' g" Supply Ai Return Air
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Concrete: Level-1 Structure

MEP

BLUE - Retaining
Wall

S
2’x2” Columns
=
| 1,5'x2" Beams
_ RED —
N Shear Walls &
Bracing

29'

Floor Slab:

10" Reinforced
Concrete Slab

29'

177 13 28" |7 25' | 25
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Concrete: Level O Structure

\V =
17 18 17 CM
'R B : ] 2’x2’ Columns
s 3
i 1.5'x2’ Beams
| RED -
< | Shear Walls &
Bracing
0
—

Floor Slab:

10” Reinforced
Concrete Slab

Auditorium Slab:
Prefab PT 2’ Slab




Concrete: Level 1

20'

10’

27

29'

29'

33'

IEEE

25'

25'

18

21

18'
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V==
CM

2’x2” Columns

1.5'x2" Beams
RED —
Shear Walls &
Bracing

Slab Openings

Floor Slab:

10” Reinforced
Concrete Slab
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Concrete: Level 2 (RoOf) stucture

20'

10’

27"

29'

29'

40'

25'

MEP
CM

2’x2’ Columns

1.5'x2" Beams
RED —
Shear Walls &
Bracing

Floor Slab:

10” Reinforced
Concrete Slab
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Floor Sandwich: Structure

MEP
C O n C rete Construction
Total height: 20 inch Underfloor Distribution
Floor finish 1inch "
Plenum 4 inch r’IO Deck _—p—REtum lenum
Reinforced . 'II.'-'IIZI:.II"ZIZ'I-IZI'-'IZI. IIZ..._
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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HVAC Requirements MEP
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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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Heating/Cooling MEP
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Ground Source Heat Pump

A Energy efficient with low GHG emissions

AHi gh capital cost and | ow op:¢
Commercial Buildings Tax Deduction)

Hybrid Systems

System ~80 tons
Dual Source : A Boreholes ~300 ft

decrease cost & efficiency AW
ater-to-water system

Solar Thermal: A Seasonal heat/cold storage

Dump excess solar energy to the AEnergy recovery savings up 00y
ground, decrease cost and

groundwater well depth ~11%
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Mechanical Ventilation

AOverhead air distribution - VAV system
AUnderroor air distribution

ADlspIacement Ventilation Natural ventilation

AStack ventilation

Control systems (of occupancy, CO2 concentration, weather

provision)
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UFAD & DV MEP

Construction

UFAD
A Improved thermal comfort
A Improved ventilation efficiency and I1AQ
A Reduce energy use
A Fan energy savings
A Reduced electrical demand

- Passive floor mounted diffusers

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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= ==
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A Natural stack ventilation in
corridor, atriums and
perimeter

A Low energy fan during winter
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Site Logistics P

Construction

¥
\
i
‘
N
|

A lllll I

Access Road
Entry Route
Exit Route

v Site Office

Site Parking

Lay Down

- Site Storage

Construction Fence
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Cost Estimate

Construction

Difference

Concept Estimate FroT T

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

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

Construction

COST ESTIMATE

G Building

Sitework H General

$75,000 Conditions

1% $1,385,600 A Substructure
F Specialty 17% $366,000
Construction _\ 4%

S- y

0% 4

E Equipment and

Furnishing B Shell
>- $2,351,000
0% 28%
D Service C Interiors
$2,895,000 $1,241,000
15%

35%




TVD - Concrete

Architecture
Structure
MEP

Construction

TVD - TARGETS BY CLUSTER Steel
43,500,000

$3,000,000

B TARGET VALUE

$2,500,000

ESTIMATED VALUE

$2,000,000

EVAIUEDELTA

$1,500,000

$1,000,000

$500,000 -

S .

500,000) > ———&"
| ) $




Double Diamond (DD)

1. Central (C)
2. X - Lattice (X)




Orientation
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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 |
I I I I I I
68 630,000 245
70 630,000 155
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Site/Second Concept
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Level -1 (Basement) o MEF
Core
oo | Prototyping Lab
I “ Auditorium
PO i Faculty Offices
8-6" N .
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 -1 (Basement) Construmon



