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Site - University of Nevada, Reno

Challenges

e Earthquakes
* Gusts from the Sierra Nevada JE——— ———
* Large Diurnal Temperature
Variation

* Cactus Collection
* Slope

Advantages

e Mid-Campus Location
* Views to South Campus
* Abundant sun
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Site - University of Nevada, Reno

2-9 Solar
Orientation

Public building entrances
will need to maximize
their orientation to the
south and southwest to
facilitate year-round use.

The existing library

steps serve as a prime
example of orienting and
designing access to serve
as informal seating, thus
encouraging campus
community interaction

2-8 Informal Seating
Accessways, stairs, and
other site features can
provide informal seating
areas and places of
interaction.




Big Idea

Emphasizes on how
technology and nature
intertwine for fostering
sustainability and the
interaction it aids to provide

Goals:

e Sustainability Tech
Integration

PIXEL
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Sun Study

FROM BUILDUING’S SOUTHWEST FACADE:

JANUARY 21-DECEMBER 21 AT 1PM Summer Solstice
Sun Angle= 73.9°
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Winter Solstice

Sun Angle= 27°
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Level: -16’-0"
Height: 16’-0”- 26’-0”

Bathrooms

MEP

Storage

Café

Large Classrooms

Auditorium
Vertical Cores




Level: 0’-0”
Height: 10’-0”

26’-0”
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. Student Office Area
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MEP

Storage
Interaction Areas
Seminar Rooms
Small Classrooms
Vertical Cores
Instructional Labs
Server Room




Floor 3
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Level: +13’-0”
Height: 9°0”-11'0”

5@ 10’-0”
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Bathroom

MEP

Storage

Faculty Offices
Interaction/Lounge Areas
Vertical Cores




Section AA
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North Facade

South Facade




East Facade
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Facade

A. Concrete wall that
works in openings
according to structural
capacity

. Pre-fabricated module
photovoltaic, glass
panels which would
capture solar energy




Possible Glass Materials

High-performance
/ low-e’ coatings

Clear glass

¢ Krypton fill

. 1"
AN . Super Spacer

Panel U = 0.05 (NFRC 100)

Contact us for Certified System
U-values for Walls and Skylights.

Nano-Gel Windows Eco Insulating Glass  Triple Glazed Window



First Floor Entrance
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Second Floor Interaction Area




Second Floor Student Area




& loads

' Dead: self weight+ MEP 85 psf
n Live: corridors 100 psf

EQ: base shear 538 kips
Wind: basic wind speed 100 mph

Floor 1

—"="=  «Retaining Wall

* 16” Spread footing
» 8” Slab on grade

Floor2 & 3
*4%” NW 2VLI16 metal deck
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Cantilevers

- — = Floor 1 footprint

- - -Floor 2
~ - - Floor 3
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Steel - Load Path

Challenge Areas

Floor 2

= 26’-0” cantilever
14'-0” supported by 55’-6”
auditorium span

View

= 14°-0” side
cantilever attached
to 26’-0” cantilever

View from under-side \ ” ’
of slab



Floor 2

O

24’_0/’

3 1’_6/’

-t

~ Columns
mW12x 65

. —,—L:"‘.l'_'_ mW14x 170

= —-— Beams
-~ NW14x 38
. -—— W18x 50

Challenges

- W W24x 84 Auditorium-span
B W36x 182 Cantilever beams
B W36x 247 Transfer girder



Steel - Lateral System
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Typical

B Concentrically Braced
Frames - HSS 6x6x1/2




Steel - Lateral System
Auditorium & Cantilever Solution

Fully restrained moment connections o o
No roof live load
A, of cantilever tip™~ 0.76 in

B W14x 170 columns
B W36x 182 cantilever beams
m Floor 2 to roof column



Steel
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Concrete - Load Path

Floor 2

"

14’_0”

= 26’-0” cantilever
supported by 55’-6”
auditorium span

View
from top

™ Floor 2 to roof
columns

mm 14°-0” side cantilever
attached to 26’-0”
cantilever

View from under-side
of slab



Concrete
(1)
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\J Y D) Loads
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58'-0 ;
— | Dead: 14” slab NWC + MEP 170 psf

() -——t
. | Live: corridors, reduced 82 psf
| _ll EQ: base shear 1048 kips
| Wind: basic wind speed 100 mph
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| * Retaining Wall
: « 16” Spread footing
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Concrete
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Floor 2

Gravity

10” Pre-Stressed Flat Slab
g 12"x12” Perimeter columns

m 14”x14” Interior columns
24”x48” Spandrel beams

Lateral
M 10” Shear Wall

Challenges

24”x48” Cantilevered beams
24”x24” Auditorium &
Cantilevered beams
¥ Perforated Shear Wall



(E)

240" |

(e
I\,_F_Jr_

316" | |

O, O, @O ® Floor 3
—  [58-0 . 57-0” —e
| | | ) 140 Gravity

10” Pre-Stressed Flat Slab
g 12"x12” Perimeter columns

m 14”x14” Interior columns
24”x48” Spandrel beams

Lateral
M 10” Shear Wall

Challenges

24”x48"” Cantilevered beams
- Rad 24”x24” Beams
= 'ji' —--—.JL_| %~ m Floor 2 to Roof columns



Concrete
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Section AA
48” deep beams
e 24” deep beams
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MEP Distribution
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\ Chilled Beam System coupled
: > | with Geo-Thermal Central Plant

B MEP rooms
"*Y| == Primary Ducts
=i — Secondary Ducts




oil Profile

Soil Profile applies to the low of the slope
T N .




Site Plan

Site Area 3.6acres
Crane Space 2 locations

JIT delivery

: 5150 SF
sites

Recycling &
Waste Control

Parking 50-55 spots
Site Trailers 1000 SF

Restrooms

6x20 CY bins

_ Building Footprint




Schedule Budget

Code Name Duration Start End | EE 018
= | [May Jun [ Aug [Sep | Gt Maw |Cec Jan | ) | Mar Apr May
I KE &2 I D e I I S B I R 0 |2 EE CE I X M F EN O N CA A ER EE R EE B EE E IR [EEEEE EE R
Z10  “GENERAL REQUIREME |30} 520156 &11/2016 — -
Z10  General Requirements 10 SH2015 Br212015 EXC
Z10 General Reguirements 20 22016 SM12016
G SITEWORK 109 SM92015 5192016
G10  *SITE PREPARATION (35)  SNW2015 TRMS
G30  *CVIL AND MECHAMICA  (25) TIB201S  BM12015
G40  "SITE ELECTRICAL (20} TR2015 ganms
G20  *SITE IMPROVEMENTS (28) HB2016  SMS2016
A SUB-STRUCTURE 50 782016 81282015
A10  *FOUNDATIONS (20) TIB2015 B420S
A0  *BASEMENTS (30) TROMS  A28201S F I N
B SHELL 126 BI420M5 12112015
B10  *SUPERSTRUCTURE (Ta) BM2015 11102015
B20  *EXTERIOR ENCLOSURE (40) QTR015 117242015
B30  *ROOF (18)  11A12015 1212018
C INTERIORS 195  BI26/2015 4152016
C20 *STARS (20) B@E20M5 11102015

C10  “NTERIOR CONSTRUCT  (95) 11/258/2015 ATR2NE
C30 SNTERIOR FINISHES (80) 12M02015 4N520E

1] SERVICES 280 92XHMBE 4712016 5 E
D40 *FIRE PROTECTION (35) 8222015 12112015 .

D20  *PLUMBMNG (45) 10/872015 152018 E— E
D10 "COMVEYING SYSTEM  (20) 10222015 11192015 o

D30  "HVAC (95) 10292015 Aezome

050  "ELECTRICAL (85) 113072015 4TRNME

E EQUIP. & FURNISHING & B0 1H472046 5112046

E10 *EQUIPMENT (30} 112018 4212018

E20 *FURNISHMNGS (50) 1182018 SM12018

Duration: 365 days

Critical Path == . >
Milestone 4



Erection Sequence
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Milestones

Milestone 1: Milestone 2: Milestone 3:
Excavation Rammed Earth Building
Complete Finished Complete

Jun 7, 2015 Oct 5, 2015 May 19, 2016
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Big Idea
“Ridge” to Bridge

Emphasizes on the feeling
of inhabiting the areas in
between
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Sun Study

FROM BUILDUING’S SOUTHWEST FACADE:

JANUARY 21-DECEMBER 21 AT 1PM Summer Solstice
Sun Angle= 73.9°

Winter Solstice
Sun Angle= 27°
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Level: -30’-0”
Height: 16’-0”

UP)

—

o 30;_611 —e
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Bathrooms

MEP

Storage

Large Classrooms
Auditorium
Vertical Cores
Server Room
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Floor 2

— 311_0” . 20 '0 L_ 311_011 _L
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42'-6" j—‘/{l[

12[_6’/

13’-0”

17’-0”

10’-3”

17)_0”

10’-8”
s

Level: -10’-0”
Height: 12’-0”

Bathroom

MEP

Storage
Interaction Areas
Seminar Rooms
Small Classrooms
Vertical Cores
Instructional Labs

Student Office Area
Tech Support
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Floor 3 100’-0”
[ i'jﬂhﬁ“; Y
|

' Level: 0’-0”
. Height: 10’-0”

40'-0”

Bathroom
MEP
Storage
Faculty Offices
Interaction/Lounge Areas
Vertical Cores
. | Department Chair Office
B Senior Administrative
Assistants

40'_0/1
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North Facade

South Facade
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East Facade
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Second Floor Interaction Area
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Second Floor Classroom

N

AN




LN

-

Facade Development

Facade arrangement Facade without exposed structure

Facade with exposed structure



Dead: self weight+ MEP 95 psf
Live: corridors 100 psf

EQ + soil: base shear 4000 kips
Wind: basic wind speed 100 mph

Floor 1
* Retaining Wall
* 30” Spread footing
» 8” Slab on grade

Floor2 & 3
* 4 %” NW 3VLI19 metal deck
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Steel A
@
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32"-0” (? 336" (? 280" ! Floor 2
| T | | | | I |
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1 | 'L K 4 ©  Challenges
‘ ; e = 20°-9" W24x 250 Auditorium-Span bms
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r , i ‘ 20'-9” W24x 250 Auditorium-Span bms
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L] | o | | 1 HSS 10x 10x % Slanted columns
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Steel A

Cantilever Solution

* Perimeter Trusses integrated into the facade
* HSS 10x 10x x % diagonals
* Interior cross bracing for lateral support

res

Floor 3

Floor 2

Floor 1
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Steel A

Cantilever Load path

Floor 3

Floor 2

Floor1 |



. _-_-_._'.mr\.‘....'_.._'.._._-_-_

|||||||||
: ||||||||||||||||
T

S

OO0 @

Dead: self weight+ MEP 95 psf
Live: corridors 100 psf

EQ + soil: base shear 4000 kips
Wind: basic wind speed 100 mph

Floor 1

* Retaining Wall
* 30” Spread footing
» 8” Slab on grade

Floor2 & 3
* 4 %” NW 3VLI19 metal deck

Lateral
B 10” Shear Wall

== HSS cross braces



ol (3367 L [28-0"] | Floor 2
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Columns
M 12x 45
M 14x 120

Jaa07| W 14x 159

Beams
— =11 B L POy o —12x26
R N D 23737 — 12x 30

Challenges

24x 250 Auditorium-Span beam
21x 122 Cantilever tie-back beams
O HSS 4- % x4 % x % Slanted Columns
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Lateral
M 10” Shear Wall

== HSS cross braces
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Steel B¢ 4

32’ OI’

Floor 3

Columns
B W12x 45
® W14x 120
B \W14x 159

Beams
— W12x 26
- W12x 30

Challenges
W24x 250 Auditorium-Span beam

W21x 122 Cantilever tie-back bms
O HSS 4- Y. x4 % x ¥ Slanted columns

Lateral
M 10” Shear Wall

== HSS cross braces



Steel B - Load Path

Slanted Column
Frames resist both
lateral loads and
cantilever loads



Steel B - Load Path

Cantilever Solution

~18’_7I’

7 (1)

30-0"—e ¢

4 slanted-column frames

No roof live load
A |, of cantilever tip: (1) 1.12” (<L/360 = 1.42")
(2) 0.75” (<L/360=0.97")

m W14x 120 columns
W21x 122 Cantilever beams
O HSS 4- ¥x 4-%x % Slanted columns
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Chilled Beam System coupled
with Geo-Thermal Central Plant

=== Primary Ducts

B MEP rooms

ﬁlr' — Secondary Ducts
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MEP Distribution




Soil Profile

Soil Profile applies to the low of the slope




Site Plan

Site Area

JIT delivery

: 5150 SF
sites

Parking 50-55 spots

Site Trailers 1000 SF
Restrooms 4 Units

Recycling &

Waste Control SV oflre

Crane Space 2 locations

Building Footprint




Schedule Budget

" Code Name Duraton  Start End o |[305 2016 - |
| Y Jun | T | [Sep | Nov [Dec Jan Fab | Mar Apr Vay
D 1|2 23] 24| 28] 21 2 26l oof ol 34221 33] 34 38) 38f 37] 33] 3| 40f 41] a2 43| a4 42 aef <7 egf a5 0] 29[ 521 |2 |3 [4 |5 [o |7 |8 }s [vo[va[v2] v 14] va)ve 17] vef 15 20§ 2+

Z10  *GENERAL REQUIREME (30) 5192015 513201
210 General Requirements 10 SNM92015 6727201
Z10 General Requirements 20 41472016 sna20m
G SITEWORK 119 5/19/2015 5/19/201
G10  *SITE PREPARATION (45) 5/192015 723201
G30 *CIVIL AND MECHANICA (25) 712412015 827201

G40  *SITE ELECTRICAL (20)  7/2472015 820201
G20 *SITE MPROVEMENTS (29) 47872016 sM8201
A SUB-STRUCTURE 50 7242015 91211201
A10  *FOUNDATIONS (15)  TR42015  &M13201
A20  "BASEMENTS (35)  8RR01S 921201
B SHELL 110 8182015  12/8/201
B10  "SUPERSTRUCTURE (8S)  BMBR01S  11/17/201
B20 "EXTERIORENCLOSURE (30) 91722015  12/1/201
B30  *ROOF {705 1naeo1s 128201
c INTERIORS 190 992015 41197201
C20 *STARS (20)  9BR2015 11177201
C10  “"INTERIOR CONSTRUCT (30) 12022015  4/7/201
C30  "INTERIOR FINISHES (80) 121712015  4/15/201
D SERVICES 280 1022015  4/11/201
D40  *FIRE PROTECTION (35) 1022015 12/18/201
D20  *PLUMBNG (45) 10202015 112201
D10 *CONVEYING SYSTEM  (20) 10/202015  11/26/201
D30  *HVAC (95) 117102015 3247201
DS0  *ELECTRICAL (8S) 1272015 4117201
E EQUIP. & FURNISHINGS B0 1152016  5/13/201
E10  *EQUIPMENT (30)  1N52016 4217201
E20  *FURNSHNGS (50) 1282016  SM3201

Duration: 365 days

Critical Path == = =
Milestone 4



Erection Sequence

Floor 1

Vertical Core .

Main Staircase .

Floor 2 Floor 3
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Milestones

1... v ;g
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Milestone 1: . Milestone 3:
: Milestone 2: e
Excavation Building

Complete UlEiEr W Complete
Jul 23, 2015 e May 19, 2016
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Construction Method Comparison

In-situ Concrete Rammed Earth
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Project Equipment - General

Heavy material handling  Concrete pump Excavation

SANY 5253THB

Material and =iz
Geothermal
Personnel

'} Handler Drill-rig

JLG 723A M
Techno Drill 410
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Project Equipment - Crane

Concept 2B All Other Concepts

Grove TM500E-2 Link Belt HTC8675T
45ton Truck Mounted- 75ton Truck Mounted-

Hydraulic Crane Hydraulic Crane
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Target Value Comparison

PIXEL R2B
Pixel Steel Targets R2B Steel Targets
Sitework Sitework
Services $62.13 Services
Interior Interior
Shell Shell
Substructure Substructure

Equipment and... Equipment and...

R2B Dual Targets

Sitework Sitework
Services Services
Interior Interior

Shell Shell
Substructure Substructure

Equipment and...

Equipment and...

Budgeted Cost: $7.5 Million
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LEED Certification

Poss1ble

Sustainable Site

Water Efficiency 0 1 6 10
Energy and Atmosphere 11 0] 2 35
Materials and Resources 4 3 0] 14
Indoor Environmental Quality 14 1 0] 15
Innovation and Design Process 0 0 0 4 (bonus)
Regional Priority Credits 4 0 0 4 (bonus)

Silver Accredited




Process

Task List to Track and Manage Design Work

' E zimbra: nbox

x Y\M Gmail - Inboe - plamen.ven.., TL_Q Google Docs - All ikems

K]_[J' Plamen - Google Wave

&

x] Ef) FINAL 3 WEEKS TASK LIST

C M 9% htps:/fspreadsheets.google.com/coc?key =0ADIwetdbS 12dG 1R YRUMINSYUSK TRYNGKIKMNGM4W mcihl=en

Grmail Calendar Documents FHeader WYeh more v

plamen.ventsislavov.ivanowviay

GOL)SI@ docs FINAL 3 WEEKS TASK LIST

Fila Edit “iew Insert Format  Form

E e oA~ B § % 125~

A

Create decision
MACDADI
& LUpdating the site
9 Sketchup of Exc

10pt =

Tools
B Bunnidown Feb 27 - Ma 5

5

s

N

S

=]

Worl Hours Remanng
!

o

10 . .
Second Concept Evaluation / Revie

11 Concept 2 Plans
12 Concept 2 Materials
13 Functional Space List Concept B

By

S
Stat 22772010 202872010 3N2010 3272010 362010 342010 352010

Planived Work [nstribamion Feb 27 - Ma 5

14 Caoncept 2 3D 344
15 Cantileter Structural System
Brainstorming C2 374
18 Lateral Systern Units Placement
Brainstorming C2 344 HA
Atriurn £ Stairs Structural Solution
17 ; ;
Brainstorming C2 3/ HE)
45 Design Structural System far Cantilever EP
c2 3k mc
19 Design Lateral System Steel for C2 3/
20 Design AtriumdStairs Steel for C2 3/
21 - )
Finalize Grid for Concept 2 35z
" <
Add Sheet ToDoList Tasklist Fek 20-Feb 26 Charts: Feb 20 -Feh 26 | Task List:Feb 2T -Mar 5 ¥ | Charts: Feb 27 - Mar S Task List Mar 6 - Mar 12 Charts: Mar 6 - Mar 12

& Logos

& Logos

7~ PN

.,

-



Task List to Weekly Production Plan

L

Process 3

SAT
02/27

SUN
02/28

MON
03/01

TUE
03/02

WED
03/03

THU
03/04

FRI
03/05
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Meeting Dynamics - Beginning of Quarter

START END
| I I I I I I
Logging-On | | Agenda | | Presentation || | Presentation ||| Presentation ||| Presentation || | Assign Work
I Discussion I 1 I 2 I 3 I 4 I
10 min I 10 min I 30 min I 30 min I 30 min I 30 min I 10 min

I I I I I I

| | | | | |

| | | | | |

| | | | | |

| | | | | |

I I I I I

| | | | | |
I I I I I I
I I I I I I
| | | | | |
| | | | | | | |
0:00:00 0:10:00 0:20:00 0:50:00 1:20:00 1:50:00 2:20:00 2:30:00




Meeting Dynamics - End of Quarter

START

Standup

10 min

Agenda
Discussion

10 min

Group
Problem
Solving
30 min

|
|‘ Commitments ‘|

0:00:00

0:10:00

0:20:00

-~

Process >
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-

m
2
O

Subgroup
Session 1

30 min

Subgroup
Session 2

30 min

Subgroup
Session 3

30 min

Recap
Commitments

10 min

@

|
|
| |
| | |
Commitments | Commitments H Commitments ‘|
| | | | |
0:50:00 1:20:00 1:50:00 2:20:00 2:30:00
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Work Week Dynamics - Beginning of Quarter

START END
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| | | | | |
I I I I I |
| | | I I |
I | I I |
I I I |
I I I I |
1 [ [ [ ] ] A : |

Saturday Sunday Monday Tuesday Wednesday Thursday
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Work Week Dynamics - End of Quarter

START END
Conglc docs : Google docs : Google docs Go gle docs : Google docs : Google docs :Gm gle docs
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Compromises

a

Architecture

\ 4

\ 4

Structural Engineering

A

A 4

Construction |«

\ 4

o e

Architectural Vision

] 4

Discontinuous brace

RN | at cantilevers

Structural Solution —~J structural Problems

A 4

Structural Compromises

\ 4

Constructability Compromises




Opportunities
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Construction

Architecture

\ Structural Engineering /

Architectural Challenge
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Architectural Opportunity

—>

Constructability Challenge

N

Architectural Opportunity




Team Ridge Decision Matrix |88 =

=
T

—

Steel Concrete Steel Dual

IPD

SUSTAINABILITY

Solar Production

Natural Lighting

Campus Connectivity

Quality of Indoor Space

Fostering Innovative Educational Practices
Creating Sustainability Awareness
Building Flexibility

ECONOMY

Budget Risk (by Building System)
Opportunity for Prefabrication
Efficiency of Structural System

Schedule Risk (by System Duration)
DISCIPLINE BASED

Functional Space Affinities
Innovativeness of Structural Solution
Just-in-Time Construction Approach
Building Response to Earthquake Events
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Team Ridge Decision Matrix

Pixel A B} R2B A I
IPD [ IPD [
DISCIPLINE DISCIPLINE /\ :
" SUSTAINABILITY
ASED SUSTAINABILITY | SASED \ > |
ECONOMY I ECONOMY [
Pixel B R2B B
IPD
DISCIPLINE DISCIPLINE /\
ASED SUSTAINABILITY ASED x , SUSTAINABILITY

ECONOMY ECONOMY
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