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Residential
Area

Residential Area

_ Campus Boundary

Pedestrian Flow




Nearby amenities,
green space, and £
public transit
promote Active
Transportation!




$10.5 Million Budget
30,000 GSF, max 30’
1-year Max Construction
o Start Date 5/2/19
o End Date 8/15/20
Early Completion of Lab
Carbon Cap - 5.63 x 10”6
CO2e
Energy - 1.31 x 108 MJ
Water - 1.10 x 1078 kg

New building reflecting UNR's School of Engineering’s Commitment to Local Impact

UNR’s Initiative new buildings min LEED 2.2 Silver & 30% reduction ASHRAE 90.1 Energy
Standard



Important Site Conditions

Highly Seismic Area
Shallow Water Table
Large Fluctuation in Temps. (daily and seasonally)

High desert winds - 60 mph avg
Rain Shadow: 7 in. of rain, 23 in. of snow

Climate Conditions

99% heating design Temperature =14.9F
1% cooling design Temperature = 92.5F

-a 2SR A
< LU R SRR S
\ ‘\\,’ AN \\\\ \\\\\\\\\\ =
\\ VAUV VTV ARRRARE
AN

\
precipitation "\t v
CAN NN
N

Average humidity: 60%

Indoor Design Conditions
51 days above 90F, HDD68=5674
166 days below freezing, CDD74=508

moist, rising air



Monthly Average Relative Humidity

70%

= Re|ative
Humidity
60%
50%
Mostly Low
40% Relative Humidity
30%

W ge® Wt pet e w0t W W e o ot e

Month



Wind Rose

Orientation

N NORTH. Stronger
A wind from WEST.



Solar Resources

fsanema a (5T

.

ot looation: 39 34368T3571777.-118 ut i 1 F 0.0

T Sun study date time: 20/3/2010 12

: 4 —
S % Project losation: 39,5436873571777,-118
. i Sin study date Hime: 21/6/2010 12
Cumulative >
e b Cumulative
» - - g

Fall Winter Spring Summer

Roof Radiation ~ 6 KWh/m2/day, 252 Sunny Days per year



Helped determine
orientation and
location of spaces

xoc_:_um ned

uo11eZIeNSIA Y1Bd UNS



Our Team Process

After experimenting with many technologies, we chose to consolidate our tool box into the essential and
most effective tools for our particular needs.

Tool Box
Revit+Dropbox: Model
Drive: \7— creating/sharing/integr
Collaboration of \ :: 7 ating
Deliverables. @

| Asana: Scheduling
and Task Tracking

D

updates,
announcements

GotoMeeting:
Smaller/facetoface
Meetings. Live

Document Editing.

Facebook: Frequent
messaging, status ‘\n

TERF: Virtual Meeting
— Space. Work Sessions.

)




Our Team Process

Constant
Feedback

12 12 121 1 I 12. Interdisciplinary Integration

Mike
1. Expression of Big Idea
1|2 .Site Connection
1 33. User Comfort
1 2 3|4. Water Challenge
1 5 5 5|5. Sustainability
1 2 6 6 5|6. Floor to Ceiling Height
1 7 7 7 5 7. Structural Strength (Seismic Performance)
1 2 3 4 5 8. Cost
1 2 3 4 5 7 8(9. Constructability
1 2 3 4 5 7 8 9]10. Duration of Build
11 11 11 11 11 11 11 11|11.Inanath
1 2 3 12 5 12
[ [ ] [ 3] <] 5] 7] 8] o] o] 1] 12|
[Totat | 10| 6 & 3] o 7] 2] 1] o] 1] s

Pairwise surveys

show
owner/member
values/priorities

BrainMerge ©

o blomimicry
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B ot e oy w9
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- - et i
B - —— T | | il L
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recycled water
L~ — -
T -
- ——— e
oI e s i 1
. e . by Ve -
- e —— e
|~ —r—
m ] - Gy
| »
e BN, o o e 9 D

IConstant Communlcatlonm

|

B e
.

4
-

= :Constant
=generation
--of ideas

- SEraRTem e,

B o - g Terf Provided a Virtual
e — Space for Frequent
e = TransatlanticMeetings

Generated up to 55 ideas in 10 mins through a
timed BrainMerge brainstorming session



Our Team Process

.............................

' 3 .
. Marios Tsikos
. 10:57 AM Yesterday

+msantos1@stanford.edu Can you

T — YA

8 undertake this?

O

Oﬁ Marios Tsikos
-U 12:25 PM Yesterday

cC Maybe also add a legend for the
"3— different colours.

.. [ ] Marveliz Santos

cC P N 1:54 AM Today

.9 what do you think about this?
Add

B Marios Tsikos

C 9:24 AM Today

Q Great!

—

Example of live feedback, communication,
iteration via Google Drive.
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14
15

16

17
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A E MEP
Spring Quarter GAMEPLAN!!!!! O
File Edit View Insert Format Data Tools Add-ons Help
[ = ol ?‘ $ % .0_ .00 123~  Courier New - 10

Marios

Quantities of structural elements
Quantities of structural elements
Dewatering for foundation
Excavation for foundation

Atrium work (special mechanics because of
water wall and plants?)

Atrium work (roof construction, Column

placement)

Atrium work (roof construction, Column

placement)

Completed Models
Completed Models
Completed Models

Completed Models

Add materiality to model

C Water

Latency

We moved from Asana to Google Drive as
All changes saved in i N€W method of requesting

tasks/information and measuring
interdependencies of disciplines.

- B I 5 A .
——

5/6/2015
5/6/2015
4/28/2015
4/28/2015

4/28/2015

+email, member
receives notification of
request & link to sheet

Robert STV update
Meng STV update
Catrin Foundation design
Ben Foundation design
P T , ¥ Martin Legaard H... SIE
Ry 10:59 AM Apr 27
Meng | +tsikosmarios@gmail.com
Sl Marios Tsikos
12:30 PM Apr 27
Men :

& should we maybe have a meeting for
Robert this? | was thinking a small tank and &
Marios small pump somewhere hidden behin

the wall/stairs.
Martin

Reply...
Martin Cost Estimation

4/19/2015
4/19/2015

4/19/2015

4/19/2015
4/28/2015

4/28/2015
4/28/2015
5/3/2015
5/3/2015

4/28/2015

4/28/2015

4/24/2015
4/24/2015

4/24/2015

4/24/2015
4/29/2015



A E MEP C Water Latency

Spring Quarter GAMEPLAN!!!!! | ) msantos1@st
File Edit View Insert Format Data Tools Add-ons Help All changes saved in Drive n @  Comments
predicted

& « "~ dateinfois- ‘transferralfemeasured (tr) edifference bet. measured

ce - 1 Team Members’ Latency Points
=if(s1="8en”, M€CEIVEd  rate (tr) and predicted (tr)

2
3 4/14/2015 4/16/2015
4 4/23/2015 4/22/2015 1 ] 0 0 -1 0 0
5 4/23/2015 4/23/2015 1 1 0 0 0 0 0
& 4/23/2015  4/23/2015 2 2 0 0 0 0 0
7 4/28/2015  4/28/2015 -8 -8 0 0 0 0 0
8 4/28/2015  4/28/2015 -8 -8
g 4/28/2015 4/28/2015 -8 -8
10 5/3/2015  5/3/2015
1 5/3/2015  5/3/2015 benycohen80@gmail.com
12 4/28/2015 4/28/2015 0 0 catnnm@stanford.edu
3 tsikosmarios@gmail.com

Al28/9018 Al28/79018 [a) [a)

martinlegaard88@gmail.com
Msantos1@stanford.edu
Mwang15@stanford.edu
Robert. Hartung@uni-weimar.de
Total

14 | Led to further consolidation of tools. We

s | were ALL already there! (Email+Drive)
16

17

4/24/2015 4/25/2015 5 6




A E MEP C Water Latency
Week Dates  Architecture Construction Structural Engini MEP Integration
Take into Martin _
account 1 119 -1/25 Ben Marios
et 1/26-2/1  Martin
byt | - =
s . 1. Martin Trebo
Discipline 3 2/2-2/8 ‘ - PT
Leaders. Martin Trebor
4 2/9-2/15 Ben Marios Marios CET
Use Time _
Difference for | 5 2/16-2/22 Ben Marios
the- Martin Trebor
Round-the - Marios
Clock work. ,
Martin
7 3/2-3/8 Marios Marios
Ensure tht Martin Ben
each discipline | 8 3/9-3/15 Marios
+ whole
project is
moving Ben
forward. 11 3/30 - 4/5 Trebor
12 4/6-4/12  Martin Marios Marios ji i
srsmn asvamn | |




File Edit View Meeting Tools Actions Forums Extras Help 4 } B
People Online v =l
— B Cohen-14 (Me)

X catrinm (Here)

—— I
Canyon Idea — 1
| V€1 — Marios (Here)
Mountain 1d N /
Target Value Design wall "\eﬂ o;.’ ' | — Martin (Here)
I

4
m-’ — S | ¢,n¢ X msantosl (Here)
g Canyon Stoul = 93 ) | 0¥ — ROBERT (H
2 yon Steel = $5.2 M ) y e [ (Here)
R — =S
Canyon Concrete = 34.3 M S “T ’ ‘/Ou n
2 “ne"
0 ‘ g
o e vora cont Ko ) )
\
v ens!
ohe N OB moce exP t
C
5 : : y\ﬂ" o
Landmarks
US ; cdn.archinect.net - URL A
] . google.com - URL
Mem be rs | — mlh_archlocal_doublediamond_
= — pbl.stanford.edu - URL
Evaluatl ng | s3.amazonaws.com - URL
Dynamic TVD | static.dezeen.com - URL
| i www.drive.google.com - URL —
Wa" on TERF ) www.google.com - URL
— ——— = - www.inhabitat.com - URL
E - f 1. What is the baseline cost? /
) 2. Quantities when you have trl

Exchange Set

= ) \ ; . Forums: 1  Network: OK
- 1 . .
3"‘ ﬂ @ 4 d)" \T B Coher:ld save Hil O E TMS Apps: 0  Display: OK
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Weighting Process

1. Expression of Big Idea Comined Outcome
2 .Site Connection 1. Expression of Big Idea 14%
3. User Comfort 2 .Site Connection 7%
4. Water Chall
aernatenge 3. User Comfort 9%
5. Sustainability
0,
6. Floor to Ceiling Height 4. Water Challenge 8%
7. Structural Strength (Seismic Performance) 5. Sustainability 10%
8. Cost 6. Floor to Ceiling Height 5%
9. Constructability 7. Structural Strength (Seismic Performance| 8%
10. Duration of Build
, 8. Cost 5%
11. Innovation
12. Interdisciplinary Integration 9. Constructability 6%
10. Duration of Build 2%
11. Innovation 12%
Owner Percentages
. . o
1 2 3 4 5 6 7 8 of 10 11| 12 12. Interdisciplinary Integration 13%
Total 17| 1 15 9| 18 8| 14 4 2 of 22| 1
Percentage 13% 8%| 11% 7%| 14%| 6% 1% 3%| 2% 0%| 17%| 8%

Team Percentages

Total 62 33 40 35 47 25 38 24 27 11 56 58
Percentage 14%| 7% 9%| 8%| 10%| 5%| 8%| 5% 6%| 2%| 12%| 13%

Meng | Catrin | Marveliz

Martin [Marios | Robert | Ben




Decision Diagram Results

Average Canyon Canyon
Weighting Steel Concrete Oasis Steel | Oasis Timber

1. Expression of Big Idea 14% 3.26 3.54 2.18 2.31
2 .Site Connection 7% 1.74 1.88 1.23 1.23
3. User Comfort 9% 219 219 2.02 2.1
4. Water Challenge 8% 1.30 1.30 1.30 1.30
5. Sustainability 10% 247 1.65 2.58 2.27
6. Floor to Ceiling Height 5% 1.21 1.21 1.21 0.88
7. Structural Strength (Seismic Performance) 8% 1.83 2.25 1.83 1.67
8. Cost 5% 1.05 0.84 1.11 1.42
9. Constructability 6% 1.48 1.07 1.48 1.60
10. Duration of Build 2% 0.55 0.39 0.55 0.63
11. Innovation 12% 2.33 2.95 2.33 2.33
12. Interdisciplinary Integration 13% 2.93 3.05 2.54 1.91

100% 22.36 22.31 20.36 19.65







Final Choice:
Concrete

Keeping
It
Local!

= National Forest ﬂ
i

Carson City
Q

Closest Concrete Plant
Sparks, NV
6.5 mi away

American Ready-Mix |
FiConcrete
=]

s
Stanislaus Nati

sto Yosemite National Park
o Turlock
CALIFORN
Madera
Fresno
o
54 Visalia
o O
Hanford
Tulare

i
Sequoia National Forest

umboldt-Toiyabe
National Forest

i

171 CURTIS
.% STEEL CO, INC.

Closest Steel Factory:
Las Vegas, NV

450 mi away
154
P
Death Valley
National Park Las as
- [-—oHenderson
Enterprise

i

154
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2015

Meng | Catrin | Marveliz

Martin [Marios | Robert | Ben
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2015

Meng | Catrin | Marveliz

Martin [Marios | Robert | Ben



LEVEL 2

Small Class

2015

Meng | Catrin | Marveliz

Martin [Marios | Robert | Ben
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OFFICE AREA
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E MEP C Water Latency

Stairs 4015

eng | Catrin | Marveliz
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MEP

C Water

Water wall

Latency



E MEP C Water Latency

|||||||||||||||||||



b AUDITORIUM









A E MEP C Water Latency

Building Elevation

—43'-107%"

6 ft below grade

increase floor-ceiling height

increase user comfort




A E MEP C Water Latency

Soil Profile PO | SoilType | Thickness BC:::a"g

(Grade at 4580 ft Elevation) 0O ft

Stony Sandy Loam "
and Heavy Loam 19 WL
1.58 ft
Water Table (4 ft) |, 4o £ Sady,Clayloam} SESI0E 1500 psf
Clay and Clay 27" 1500 psf
Coain
4.67 ft
I o = e 5 D00 ps
Excavation (7.5 ft) ery Grave
7 ft -




A E MEP C Water Latency

Foundation
, need thicker base slab i
Hydrostatic Forces | N Mat Foundation

4000 k

Bu*ing
water table
(4’ below grade)

Mat/Raft Foundation
;f <\ first Floor

“TTHT‘HHH‘ (6’ below grade) | 5000 psi concrete - 18" thick

125 psf placed 6’ below grade
1250 k /




E
Waterproofed Retaining Wall

allow sunlight into first Floor Surcharge

e = ===

Backfill

Building

stem

\ A NEA YR YRR R YR YR R OB . CE O OO

...... y Heel

Cost for Value

'711' 31 ' i ‘:



E

\
— = = = Retaining Wall
— — — = Sjte Boundary \\




A E MEP C Water Latency

3D View Level 1
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A E MEP C Water Latency

3D View Level 2
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Level 2
9" PT Flat Slab

w8 RC Shear Wall

® 14" RC Column

® 20" RCColumn
mmm=18 X 36 RC Beam
— Seismic Separation

9.5' Cantilever
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A E MEP C Water Latency

3D View Level 3
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Level 3

9" PT Flat Slab
w8 RC Shear Wall
® 14" RC Column
® 20" RCColumn
© 16" RC Column
— Seismic Separation

9.5' Cantilever
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A E

Design Loads

Roof
Dead 110 psf
PV Panels 5 psf
Live 20 psf
Snow 10 psf i
Other Floors
Dead 110 psf
SDL 10 psf
Live 65 psf |

MEP C Water Latency

Earthquake Base Shear 320 kips per Wing

|||||||||||||||||||



E

Typical Dimensions Adding Fly ash:

5000 psi Concrete

9" PT Flat Slab

14" Dia. RC Column

8" RC Shear Wall

9’6" Cantilever

Seismic Separation

Water

reduce water demand of concrete
10% of fly ash — 3% water reduction

Architectural
Aspects

Structural
Performance

A-SE-MEP-CM
Collaboration

Building
Services

Type of
Construction

Sustainability



E

Auditorium PT Slab Analysis




A E MEP C Water Latency

Stress Check - Auditorium

Banded Tendons
= Distributed Tendons

Flexural Stress Check - Long Term: oXoXo (,n () sc N0 oke
S S s kS 7 S, £ \! 7 N ./
Dead + PT Final . L

Dead + 0.5 Live + PT Final

1.71 ksi




A

E MEP C Water

Typical Reinforcement

[EEE s

Latency

Primary Cantilever
reinforcement |g'g” /
7 /
/ / 4
T .
14"
c /\ﬁ
] \\\
™ | column/slab
< 1 | reinforcement
! I
....... . ,I‘,.\-Slabtop #6 at 6"
ooooooo h 5 o o o o o o °4/_Slabbottom #6at6"
d ol :\
/—/\ ™~ ~Column 8 #7 —
8"  wall § _Spiral tie #3 —




A E MEP C Water Latency

Non-Auditorium Wing Slab Analysis




A E MEP C Water Latency

Tendon Layout - Non Auditorium

D ST Banded Tendons

Typical Bay Size 19" x 19’ el _T/_rDlstrlbutedTendons

Tendon Jacking Stress | 216 ksi [ I
Hl--wi—-r b
Strands //6 (B) //2 (D) ]| :
TITT Ty
Stressing Losses 27.0 ksi L)
Long-Term Losses 13.5 ksi I 1'_: i
e
02 P P 00090 2 IIIHINE
' A I [
! ! I
: ! J
al
| I
=
| 1
|k R
/s
38’




A E MEP

C

Water

Latency

Deflection - Non Auditorium

| Load Combination: 1.0 x Dead + 1.0 x Live + 1.0 x PT Final |

0,75 D -
0,60
045 D -
0,30 3)
01508

-
0,008 ¢ )

99
0,15 —§

-1
0,30
a5l 6 ) —

[y
050
0,75 _) o
20,90 Q) =
o5l
1,20 ‘J)

® @ © (

1.18in

N S e

0.42 in

0.261in

0.42 in

0.47 in

®

o Yz

Criterion: [/240=1.3in |
® ® ff;?)* (@) C _)Lel*:kl!‘ ()

| ' i
_— )
] g N, "‘ ]

! 1
I

t
|
|
e

sl ey
=T

E-3

150

100

: 50
-0

-50

T 100!

ol 150

-200

. -300

-400

-500

after° max deflectlon 0 47"



A E MEP C Water Latency

Auditorium Wing Slab Analysis

SR
= 2 *

|||||||||||||||||||
||||||||||||||||||||||||



E

Tendon Layout - Auditorium Wing Banded Tendons
Distributed Tendons
) 38
. A ’_/ Typical Bay Size 19'x 19’

Tendon Jacking Stress | 216 ksi

***** .L‘i* e Strands //6(B) //2 (D)
76’ : Stressing Losses 27.0 ksi
" | Long-Term Losses 13.5 ksi
4 i\ -
I L
| %, ¥ 9 P 9 999 ¥ 9 ¥
ol | O bl i
I n, T i s 3 | S i | !
\\ S it & i S K -L 5t 1 95 ft ]{ 951t J 5 l, 95 fi IL | ‘IEllﬁ l[ 19|ﬁ ‘L

|
| o L | 954 |
A Span 1 A Span 2 A Span 3 Span 4 A Span 5 A Span B A Span7 A

........................
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SEEN
\

Latency
Criterion: |/240=1.6in

0.

L

Water

Deflection - Auditorium Wing

T Final

N

MEP

| Load Combination: 1.0 x Dead + 1.0 x Live + 1.0 x P

|
1 T . S

; k

® O @Q) ~) J O




A E MEP C Water

Deflection - Auditorium Wing

Load Combination: 1.0 x Dead + 1.0 x Live + 1.0 x PT Final |

Vi, WY i

—o ®
| | |

_)W | | .i i (D_
0) ST S -
Q- Tt A I | " ..
; o O~
OF - 4 |
ol LA T o
, \ ! | -
3 R __
B I L oF
- I || 1 I @)
ol -HHHHE e o
I [ | N
ol [T |
’;\ L A | S | (8)—
O v | | @__
\1D) I :

Latency

I

Criterion: |/240 = 1 Ain

LN N

Ay

AR \V/ KJ \J

w
o

- ._.__5_.__!_ -
|
i
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E

Punching Shear Reinforcement: Stud Rails

max 180 kips Jn DECON

ORDAHL company

14"

-




Auditorium Wing

N BanF Giran L 2 L & " il a ' L] 1 TAE oD

| N Ty = ol By

it TR AT N WU - ST T [ OSRTAT) AL AT o e, B

S% Man s R qn L 34§ n e~ 0T WO

Non-Auditorium Wing |— f



http://www.youtube.com/watch?v=cNJKThPW4j0
http://www.youtube.com/watch?v=c6sMiNRhRBc

A E MEP C Water Latency

ETABS Response Spectrum Analysis

Auditorium Wing 5% damping Non-Auditorium Wing
SRSS

3 \r\; \
| !ﬁ ) "’\\

rs

LX
Separate analysis for each wing ‘ 2015

Men

rrrrrrrrrrrrrrrrrrrrrrrr




E

Design Basis Earthquake (DBE)

2mi
[ ] 5000m

. Highly seismic area
Site Class D
Risk Category Il

I

»«Dr\f[

BN O R THHE o

f/ b
8z Cone ok Q' VM ERICA
l o
|
_ mapquest ©®2015 MapQuest Some dita @2015 "Op @ MapQuest
USGS-Provided Output

Sg= 1.963¢ SMs = 1.963 g Sps = 1.3084g

Sy = 0.663g SM1 = 0.994g Spy = 0.6634a




E

Auditorium Wing

Mode 1
T=0.195s
Translational mode in E-W

|
|
\
‘---‘

[ i i

Mode 2
T=0.1115s
Translational mode in N-S



E

Non-Auditorium Wing

Mode 1
T=0.271s
translational mode in E-W

Mode 2
T=0.1215s
translational mode in N-S



E

Auditorium Wing (1.0E-W + 0.3N-S)

Maximum Story Displacement e S B

Y Roof Displ. | Max IDR
0.68" 0.0025

0.00 0.30 060 0.90 1.20 1.50 1.80 2.10 2.40 2.70 3.00 E-3

0 80 180 240 320 400 480 560 640 720 800 E-3 . .
Drift, Unitless

Displacement, in Weng [ Cotrim
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Auditorium Wing (0.3E-W + 1.0N-S)

Level 4 -

Level 3 -

Level 2 -

Base

Maximum Story Displacement

Roof Displ.
0.25"

0

T T T T T T T

30 60 90 120 150 180 210 240 270 300 E-3

Displacement, in

Level 4 -

Level 3 -

Level 2 -

Base

Maximum Story Drifts

T T T T

Max IDR
0.001

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 E-3

Drift, Unitless
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Non-Auditorium Wing (1.0E-W + 0.3N-S)

Maximum Story Displacement Maximum Story Drifts

Level 4 - d Level 4 - MaX IDR
Roof Displ.
15" 0.004

Level 3 - Level 3

Level 2 4 Level 2

Base T T T T T T T T T 1 Base I T T T T T T T T 1

000 015 030 045 060 075 090 105 120 135 150 000 050 100 150 200 250 300 350 400 450 500E-3

Displacement, in Drift, Unitless freng o
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Non-Auditorium Wing (0.3E-W + 1.0N-S)

Maximum Story Displacement U e S 2
Q Level 4 M X IDR
Leve 4 - Roof Displ. 2
0.5" 0.0015

e Level 3

" Level 2 -

Base I . . . . . . : ; ] Base T T T T T T T T T 1

0 50 100 150 200 250 300 350 400 450 500 E-3 000 015 030 0'4500_':: 0075_;:'90 105 120 135 15083
Displacement, in riiL, Unitless P iorins T Romare [ 8
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ETABS Analysis Summary

Non-Auditorium Wing

Scenario
1.0E-W + 0.3N-S
0.3E-W + 1.0N-S

Auditorium Wing

Scenario
1.0E-W + 0.3N-S
0.3E-W + 1.0N-S

Roof Displacement
1.5in
0.5in

Roof Displacement
0.68in
0.25in

ASCE Design Criterion:

2% story drift

Max Story Drift
0.004
0.0015

Max Story Drift
0.0025
0.001
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A
Roof Design

Modified roof slab to reduce cantilever + more daylight

IJ ..... — .I.wl.l.l.l. it

R P T —

Max cantilever 10’

ion ;
&

[A+E Integrati

b

@ Max cantilever 19’



A E MEP C Water Latency

Glass Roof




119'

| 19°-0" | 19'-0" | 19'- 0"

Roof Design

Concrete Slab

— Primary HSS 4x4x1/8

max span 25’

—— Secondary HSS

typ. glass panel 3'x 3’
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Seismic Separation @ Roof Glass panel
— U UJ

[ 1 f | 1

AN /

Primary HSS Secondary HSS

ux=uy=25"+25"=5"<7"

3.5" |
Welded seam s N o |
< D 14_> o || © ® /I)(—Welded seam
ux —— Teflon slider <_I'_’- :fK 3.5 — Galvanized steel plate
¥ Stopper u,X \\Q Stopper
- > - Teflon Slid

er
Galvanized steel plate Uy Bolt iz




96190|190|190|190|190|19096|

= —T Level 2

o | | gooses | oot |
BB | mﬂ -.;— _= B n
Steel Bridges || = | = 9" PT Flat Slab
(€ S o e e : Lo
| | | £ g | === 8" RC Shear Wall
o | | o S -
@_Tm - m— _-_ik__ - ® 14" RC Column
j EEEEE i i
— | o ® 20" RCColumn

memm18 X 36 RC Beam

— Seismic Separation

9.5' Cantilever

» [ Bridges (steel)
N dges stee) 1/




A E MEP C Water Latency
Bridge Design

Teflon slider

Sliding connection

Steel beam

A
& s 4 . K
3.5

707
Galvanized 5/

steel plate \
Steel to concrete &
connection

Welded seam

Galvanized steel plate

Stopper

Teflon Slider
Bolt

Jis
/]




A E MEP
Climate
T
P X
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= e
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« & 3
— 00 — High . Precipitation

Reno Precipitation

Precipitation (inches)

Days with Precipitation 0.01 inch or More
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C Water
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11 [ 07 84 07 85
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60%

50%
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— Building Site

i —HTW Closest point (375 ft)

- HTW Pipes

“< Il Heat Plant




MEP

Rw

Eah

L
|

Rw

Eah

L

Terminal Systems: Primary Systems:
e Radiant Floor e District Heating
e Chilled Ceiling Panels e Chiller (Mechanical room) /2015



MEP

gl

UNR Photovoltaic Grid
Heat Plant Panels
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A E MEP C Water Latency

Glass Ceiling and Atrium provides Daylight and Night Flush




A E MEP C Water Latency

Natural Ventilation
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A E MEP C Water Latency

Natural Ventilation
T
| . [ A E . i
“ M ] HIW ||EI I
A ! l
_.
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A E MEP C Water Latency

Natural Ventilation




A MEP C Water Latency

E
Natural Ventilation

il

AT

Il I"""Il’“’i b “ w w

e : LR BB, LR, S0
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Water Latency




1st Level Ductwork




2nd Level Ductwork

Meng | Catrin | Marveliz

Martin [Marios | Robert | Ben



3rd Level Ductwork
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Roof Plan
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Auditorium UFAD




MEP

Auditorium UFAD




Typical

12°

MEP

-loor Sandwich
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E MEP

C Water Latency

Annual Energy Consumption

KwWhA

16-10°
14-10°"
12:10°7
10-10°1

8-10°1

34

€10

34

4-10

34

2-10

34

0-10

| | l |
T T T 1
1 2 3 -

[ 1 Lighting
[ Cooling

5

! ! I I I ! ! >

6 7 8 9 10 11 12 Month

[ 1HVAC B District Heating

B Hot Water [ ]Equipment j i\: i



A E MEP C Water

Annual Energy Consumption (kWh)

600000
500000
éé 400000 Ef ?5 Ef
< 300000 ol ~ ~
200000

Latency

o . l
0

Initial Envelope Controk External Blinds Increasing

Smulation Optimezation Optimzation

Thermal
Comfort



Heat Island Effect

- 853 2{# Reflects 80%

\ S ot

Sunlight

Dark Roof Cool Roof

=t

Cool Roof will mitigate Heat Island Effect.




kKWh/m?

43

a7

45

43
42

kWh - PPD evolution

4 5 6 7 8 9 10 11 12 13 14 15 16
e CONSUMPLION (KWH/M2)  cmmPPD (%) 2015
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Auditorium Indoor Air quality - Typical Summer Day

hA pemA %A
Date: 2015-07-15
7-L 700--  TO-H
6-F 600+ GO
5L 500+ 50+
41 4004 40+
-+ 300+ 30+
- 200+ 20-+
=4 1004+ 10-H
0L o ot
0 2 4 6 8 10 12 14 16 i . B o.W

Y

f i f f f i f f i 1 f |
4680 4682 4684 4686 4688 4650 4692 4694 4696 4698 4700 4702

—a— Airage, h
—a— CO2Z, ppm (vol)

—<— Relative humidity, % Weng [ Catrin [ marveliz
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Auditorium Indoor Air quality - Typical Winter Day

hA ppmA %A
Date: 2015-12-02

74 7004 70+
64 6004 B0+
51 500 50+
AL 400+ 40~

__F"'“'"‘}{.—H 5
I 300 30— e
e
21+ 200+ 20+
-+ 1004+ 10+
0— 0—+ L

0, 2 4 _ 6 _ 8B M0 , 12 14 16 18 20 2 M
T T T T T T T T T T T T T
8040 8042 8044 8046 5046 8050 8052 8054 8056 80586 8060 8062  §OG4

—a— Airage, h
—=— 02, ppm (vol)

—<— Relative humidity, % Weng [ Cotrin [ Marveliz
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UNR
Heat Plant

37,000 kWh

Radiant Floor

MEP C Water

70,500 kWh

&

Photovoltaic
Panels

98,000 kWh

O & O
&S &
o PIRG S &
C ANE> RN %

Latency

Campus needs



Energy (KWh)

A E MEP C Water Latency

Monthly Electric Demand and Production

18000 wem Demand

15000 / = Production

12000 / Production
> N 174,000 KWh

Demand

9000
98,000 KWh

6000

3000 00 KWh of excess

energy
0

yo© (,e" \t@( ?Q‘ \r\’a‘\ Wt W P\)Q 50? 00\ V\o“ 00° /_\ii
Month arn s THabee Sen



MEP

Sustainability Target Value

Performance Relative to Life Cycle Impact Targets

Impact Target Project %
Carbon (kgC0O2e) 5631313 3.800.274 67%
Energy (MJ) 131.3 13 53.346.657 41%
Water (kgH20) 110.021.918 101.212.463 92%
Ozone (kgCFC11¢ - 1,61E-01 -

* » » » Targets
e Project

Water (kgH20) * Energy (MJ)
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E MEP C Water Latency

STV Evolution

450

400

350

300

250

200

150

100

50

0

—ENErEY

IRainwater Harvesting
\ I Efficient Water Fixtures
1
\\ : Grey Water Reuse
| \ I
\ I
1 |
I :\ I e \\ At €1
| \ I
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. | —
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2500

g & 3

1000*gal per year

3

MEP C Water Latency
Water Needs

Startpoint

68%
77%

Rainwater Efficient Foctures Grey Waer Reusng /_\i i
Harvesting / _






A E MEP C Water Latency
Namibia
Bee t le Flat areas

repel water -
N

Patterned Wettability

"Atmospheric Water Capture Using Advanced Nanomaterials” NSF STTR, UIC - NBD Nano 4w e

Cat
|Marios | Robert | Ben






m/s
Ce]
[72]
[s6]
[3s]
[a3]
[2]
[o1]

2015
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Nano Coated Panels

Cold Water Tank

)

|

!
i

i:

MEP Water
Chiller

&

%

Nano-coated Panels (325 s.ft).

&
Cc—

Photovoltaics >/

—

§d|||1|||11|}

Bl - g
D . . . R e - T 4 A .
PR 4 e A . SR DA 7 a e

« . . 4 4 4 RV ¢ e . .

0, . A4 a . . . © e . B
Y. . : P PR . YL

/

Water Collector

Y

Using the excess energy
provided by the PV’'s we will
cool 325 SF of Nano-Coated

Panel to enhance
condensation of humidity in

wind.
.Harvested Water Tank




O

e ? 0
e 20

-750.000 kg

\

y

MEP Water
ofo
ol
(.
1.750.000 kg
Nano-coated  /
Panels .
i)
U'
1.500.000 kg
1, ¥ —

Annual Water Cycle

2.500.000 kg

eng | Catrin | Marveliz
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A E MEP C Water Latency

LEED Certification

Rainwater Management
Heat Island Reduction
Outdoor Water Use Reduction
Indoor Water Use Reduction
Optimize Energy Performance 18
Renewable Energy Production 3
Thermal Comfort 1
Daylight 1
1
2

3
2
2
6

Acoustic Performance
Surrounding Density/Diverse Uses

79 points
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Site Walkthrough



http://www.youtube.com/watch?v=C-9xqIcwid4
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A E MEP C  Water  Llateny
Site Plan

Events Center

- Recycling

IGT «=---| TRUCK ACCESS

Knowledge
Center

Residential




C
Code of Considerate Practice

Care about
site
appearance

Respect the

Community

D
wSIDER p

0 - ((AAv
o°~

Secure
everyone’'s
safety

‘e

&

ot

Value the

workforce

Protect the

environment




A E MEP C Water Latency

Protect the Environment

e Wet Curing Blanket
e Reusable Pallets

e Recycling Water used for
Wheel Wash



A E MEP C Water Latency

Care about Appearance

e Maintain cleanliness of site

e Enhance appearance of
fFacilities, stored materials,
vehicles and equipment




A E MEP C Water Latency

Respect the Community

e Minimize air & noise pollution

e Keep neighbours updated

|||||||||||||||||||



C

Secure Everyone's Safety

e Health and Safety Plan
e Fencing around the site

e Embed initiatives and
attitudes that enhance safety
performance




Value the workforce

y

.-

e Care for the health and
well being of the
workforce
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E MEP C Water Latency

Keeping

Meng | Catrin | Marveliz
Martin [Marios | Robert | Ben
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A E MEP C Water Latency

Equipment

Dozer, 70HP Cat CASE 580N Backhoe

Class Code: 906-2070
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Supports Local Economy
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E MEP C Water Latency

Exterior walls omitted to show interior activities

ST




A E MEP C Water Latency

Milestone #1 - Building Covered

Qtr4, 2015 Qtr1, 2016 Qtr2, 2016 Qtr3, 2016
September October | November | December January | February | March April May June July August
Task Name “lM T wW T F s s M T W T F S S M T W T F S S5 M w1
1 4 RIDGE CANYON T ]
2 - Sitework | ="
5 > Foundation 1
8| a T 1
9 I Superstructure
a7 | Exterior [
103 -
L > Furniture F1
g 1 1
5 s
E ws
$ 1057 - ‘
1518 > Furniture : 1
. T 1
Superstructure
Exterior
22 T
2504 F—
7% I 1
2800 }—l
2804 —

Milestone #1
Building Covered Up

ng | Catrin | Marveliz
artin [Marios | Robert | Ben




C

Milestone #2 - Computer Lab Completed by May

Qtr4, 2015 Qtr1, 2016 Qtr 2, 2016
st September October November December ' January February = March April May June

Task Name S M T T F S S M T T F S S M T ! T F
4 RIDGE CANYON I

Sitework e

Foundation 1

Level 1 I

Level 2 I

Level 3 T

Level 4 (Roof) I 1

Milestone #2
Computer Lab Move-In




A E MEP C

Schedule - Milestone #3

Water

Latency

Milestone #3
Hand-over to Owners

Qtr4, 2015 Qtr1, 2016 Qtr2, 2016 Qtr3, 2016
Task st September October ' November 'December January February ~ March April June July

Mode v | Task Name M T W T F S S M T W T F S ) M T T F S S M T
) 4 RIDGE CANYON I i
2 > Sitework =

- » Foundation 1

- b Level1 I

L} b Level 2 I 1

- b Level 3 I

- > Level 4 (Roof) I 1

2 COMMISIONING |

Ji

Meng | Catrin | Marveliz

Martin |[Marios | Robert | Ben



Construction Starts
1st September 2019

Milestone 2:

Building covered up
before January

Milestone 1:

Computer lab move-in
in may

Construction Ends
1st August 2020

Milestone 3:

1 year maximum
construction duration
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A E MEP C Water Latency

Constructability - Pre-fabricated Formwork




A E C Water Latency

Constructability - Unitized Curtain Wall




A E MEP C Water Latency

Constructability - Prefab MEP

e 10-15%
reduction from
RSMeans data

o 20-30% less time
spent on site




A E MEP C Water Latency

Constructability - Early Elevator Installation

% Elevator can be used to
transport people/material for
the remaining construction
period.

% Less obstruction for elevator
sub-contractor




C

Cost Estimation Approach

I \/ D Discipline Specific Input

Quantity Take-Offs

RSMeans

Contacting Vendors and Mentors

TVD Shared with Team e

eng | Catrin | Marveliz
||||||||||||||||||||||||



A E MEP C

Discipline Specific Input

Water

Latency




A E MEP C Water Latency

CostX Quantity Take-Offs

® 7

Home | Drawings  Dimensions  Revisions  Workbooks
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A E MEP C Water Latency

RSMeans

RSMeans R,

FROM THE G&ROIAN GROUP*

Manage Estimates Square Foot Estimator Reference Items P
| LaborType | stancard nion Location | RENO (894-895) [
Search | What are you searching for? [ search | Advanced | (] Include My Custom Data Release

UNIFORMAT IX Total 642 records found
¥ A Substructure Assembly Number Vd Description Unit Material Installation

Cost D3t | .. Assemoles <) pe | fsemoy

» A10 Foundations N A10201202400 Friction type, 8 pile cluster Ea. 11435.60 5395.10
) A20 Basement Construction % A10201202420 9 pile cluster Ea. 12852.40 6052.20
¥ B Shel 8 A10201202440 14 pile cluster Ea. 20037.60 9404.90 29442.50
) B10 Superstructure : A10201202460 400K load, end bearing, 6 pile cluster Ea. 6932.20 3889.55 10821.75
» B20 Exterior Enclosure » A10201202480 8 pile cluster Ea. 9234.50 5183.75 14418.25
) B30 Roofing A A10201202500 Friction type, 14 pile cluster Ea. 20037.60 9404.90 29442.50
¥ Interiors A10201202520 16 pile cluster 2, 22871.20 1074215 3361335
P C10 Interfor Construction g A10201202540 18 pile cluster Ea. 25704.80 12079.40 37784.20
b €20 Stairs A10201202560 800K load, end bearing, 12 pile cluster Ea, 14977.60 8421.20 23398.80
) C30 Interior Finishes g A10201202580 16 pile cluster Ea. 18519.60 10369.45 28889.05
1A10201202600 1200K load, end bearing, 19 pile cluster Ea. 57684.00 15042.20 72726.20
» D10 Conveying : A10201202620 20 pile cluster Ea. 60720.00 15887.60 76607.60
» D20 Plumbing 2 A10201202640 1600K load, end bearing, 19 pile cluster Ea. 57684.00 15042.20 72726.20
RADUHVAC 4 s A10201204660 100' long, 50K load, end bearing, 1 pile. Ea, 2201.10 1116.80 3317.90
P D40 Fire Protection ? A10201204680 Friction type, 1 pile Ea. 2707.10 115246 3859.56
P D50 Electrical A10201204700 2 pile cluster Ea 5439.50 231875 7758.25
' E Equipment & Furnishi X A10201204720 100K load, end bearing, 2 pile cluster Ea. 4427.50 2234.60 6662.10
) E10 Equipment s A10201204740 Friction type, 2 pile cluster Ea, 5439.50 2318.75 7758.25
» E20 Fumishings 7 A10201204760 3 pile cluster Ea, 8146.60 3466.60 11613.20
" F Special Construction x A10201204780 4 pile cluster Ea. 10828.40 4609.45 15437.85
) F10 Spedial Construction X A10201204800 200K load, end bearing, 3 pile cluster Ea 6628.60 3349.40 9978.00
¥ G Building Sitework . A10201204820 4 pile cluster Ea, 8829.70 4469.20 13298.90
P G10 Sit= Preparation X A10201204840 Friction type, 3 pile cluster Ea 8146.60 3466.60 11613.20
» G20 Site Improvements e A10201204860 5 pile cluster Ea. 13560.80 5762.30 19323.10
» 30 Site Mechanical Utiities 7 A10201204880 400K load, end bearing, 6 pile cluster Ea. 13257.20 6703.80 19961.00
P G40 Site Electrical Utites ” A10201204900 8 pile cluster Ea. 1771000 8938.40 26648.40
A10201204910 Friction type, 8 pile cluster Ea. 21758.00 9218.90 30976.90
A10201204920 10 pile cluster Ea. 27222.80 11547.65 3877045
10501704030 AONK Inad end haarina 13 nile clicter Fa 28740 80 1451 an 405390
Measurement System : English + Create New Estimate Total 642 records found
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Martin [Marios | Robert | Ben



A E MEP C Water Latency

Contacting Vendors and Mentors

accessfloor
- s\ystems
& Office >
DEPOT
RAMMED EARTH WORKS
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Water
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TVD Sheet Explained

B. SHELL SUMMARY B: Quantity Reliability B: Cost Data Reliability B: Overall Reliability
B. SHELL Ia' High _
12% P 13% '
\ ~ Low
o 39%
2,500,000 $2,097,735 41,952,544 Medium :;:; \‘ "
TOTALTARGET __ | §__ 10,000,000 §1:5m,:m s.ancr 36% s1%
0% s ;
S 1,952,544 S04 1 T Medium Medium
10%

m LINE ITEM DESCRIPTION COST DATA QUANTITY ESTIMATE RELIABILITY m TARGET VALUE VALUE DEL’
%

Quantity Cost Data Overall

Identification Number Description Unit | Material 08P '"";:ﬁm" Total O&P Quantity Unit Rellabil Reltabih Rellabii m‘zl ESTIMATED COST Total | TARGETVALUE VALUE DELTA
B 0 9 09 B 145,191
1,073,
Castn-place concrete column, 14" round, tied, 200K foad,
810102011120 10" story height, 150 Ibs/LF, 4000 psi V.L.F. $ 1561 | § 3142 | § 47.03 307 V.L.F. 1 1 1 $ 14,438
Cast-in-place concrete beam and slab, 6" slab, two way, 16
column, 20'x20' bay, 125 PSF superimposed load, 220 PSF
810102203400 total load — look into 6000 PSI concrete S.F. $ 595 | § 10.10 | § 16.05 30611 S.F. 1 2 1 $ 982,613
Concrete beam, precast, 12" x 28", 350 PLF, 30’ span, 1.65
B10102135100 KLF superimposed load LF. $ 17562 | S 1125 $  186.87 43 LF. 1 2 2 $ 16,071
5 [177,587)
Cast-in-place concrete slab, 5.5" thick, one way, 20" multi
810102177500 span, 40 PSF superimposed load, 109 PSF total load S.F. $ 565| § 899 | § 14.64 11720 S.F. 2 1 2| $ 171,581
3 (618,965)
Brick wall, composite double width, roman face/common
820101324000 back-up, 4" thick S.F. $ 196 | § 19.28 | § 31.24 17124 2 3 3| $ 534,954
Glazing panel, plate glass, 3/8" thick, clear S.F. $ 13.06 | $ 127 | § 24.33 3453 S.F. 3 2 3| $ 84,011
5 (59,593)
820201045600 Windows, steel, picture window, standard glass, 3' x 3" Ea $ 446.99 | $ 1381 § 560.80 45 Ea 3 1 3l s 25,236
820201045650 Windows, steel, picture window, standard glass, 6' x 4' Ea $ 1,190.03 | § 30376 | $ 1,493.79 23 Ea 3 1 3| $ 34,357
3 (28,757,
Door, aluminum & glass, with transom, narrow stile, double
B20301106950 door, hardware, 6'-0" x 10-0" opening Opng. $ 365560 | § 280713 | § 646273 2 Opng. 3 1 3| $ 12,925
Door, aluminum & glass, with transom, non-standard,
B20301107200 hardware, 30" x 10'-0" opening Opng. $ 232180 | $ 148613 | $§ 3,807.93 4 Opng. 3 2 3| $ 15,232
5 67,126)
Roofing, single ply membrane, TPO, 60 mil membrane, heat
B30101203400 'welded seams, loosely laid and ballasted S.F. $ 113 | § 071 § 1.84 10000 S.F. 3 2 3| $ 18,400
Tnsulation, rigid, roof deck, extruded polystyrene, 40 PSI
830103202700 compressive strength, 4" thick, R20 SF. $ 227 8 082 $ 3.09 10000 SE 3 2 3 $ 30,900
B30104201400 Roof edges, aluminum, duranodic, .050" thick, 6" face LF. $ 1635 | § 14.77 | § 31.12 380 LF. 3 2 3| $ 11,826
B30104300040 Fiashing, aluminum, no backing sides, 016" SF. S 131] 8 515 | § 6.46 SF 3 2 3|
B30106305100 Gravel stop, aluminum, extruded, 4", mill finish, .050" thick L.F. $ 7.09 | § 6430S 13.52 L.F. 3 2 3
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TVD Budget and Target

Budget ¢10,500,000
Expected Inflation 2.34%

5 Year Treasury Bond ROI 1.51%
Target $10,000,000
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Estimate Summary

ESTIMATE AND TARGET VALUE - SUMMARY

A Substructure $ 445,100
B Shell $ 1,952,500
C Interiors $ 936,300
D Services $ 3,309,600
E Equipment and Furnishing B 67,300
F Specialty Construction $ 509,700
G Building Sitework $ 65,300
H General Conditions $ 2,428,500

$ 9,714,300

A Substructure,
$445,100, 4%

H General

Conditions,
G Building $2,428,500, 25%
Sitework,

$65,300, 1% —~

C Interiors,
$936,300,
10%

$509,700, 5% et
D Services,
E Equipment and ~ 83,309,600,34%

F Specialty
Construction,

Furnishing,
$67,300, 1%



A E MEP C Water Latency

Tracking Over Time
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A E MEP C Water Latency
Target by Cluster
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5D Cost Flow Analysis

Cash Flow
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A E MEP C Water Latency

Estimation Targets SO COnEION -t coditons

9 ,122
3% Building Sitework $535?y Substructure
$47,343 ° 551‘}351
l%l / 6%
Equipment and Furnishings
$93,681 N

1%

TARGETS

Substructure

Shell

Interiors

Services

Equipment and Furnishings
Specialty Construction
Building Sitework

General Conditions

Interiors
$1,640,984
16%










Water Challenge

Water Wall, A

Fly Ash Concrete, SE

Namib Beetle, MEP

Water Efficient/Waterless Fixtures, MEP
Grey Water Reuse, MEP

Recycled Groundwater Wheel Washer, CM
Curing Blanket,CM
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Effect of Lateny Tckg on redicted vs Actual
Timescale
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Special Thanks to...

Mentors: Owners:
Renate Fruchter (Super Mentor and Super Owner)

. Maria Frank

Prof: Gmdf) Morgffn'fhal (BUW) Mike Muller

Armin Dariz (SOFiSTiK) :
Ana Sofia

Greg Luth (Gregory P. Luth & Associates)
Eduardo Miranda (Stanford) Enrique Hernandez Delgado
Luis Rivera (Arup)

Flavia Grey (AEC Alumni)

Erik Kneer (Holmes Culley)

Mark Barlett (Skanska USA)

Fernando Castillo Cohen (AEC Alumni)

Josh Odelson (AEC Alum)

Willem Kymmel (UCS Chico University)

Michael Lauring(AAU)

Andrej Kurent (AEC Alumni)

John Nelson (UW Madison)

Constantine Megaridis (UIC)

Kyle Adams (Arup)




Lessons Learned

“When in doubt, ask.” /

\ “‘Don’t be shy and don’t forget to mute yourself!”
“The power of understanding is immeasurable” / :

. —,A ~_— "Never go to bed angry!’

=
-
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“ Dare to ask for input”

~____—— “Colocation rocks!”

“The Imperial System rocks! Not” - \ /\/\/\
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