Mike

Amy - MEP

Albert - Ap

Ana

Bjorn - A

Tim - LCFM

Sebastian

Olga - CM

Six Cultures

Chris - SE Sophia - SE
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Amy - MEP Albert - Ap Tim - LCFM Olga - CM Chris - SE Sophia - SE




5 Public Private Partnership TEAM

Conventional Innovative

Risk allocation

A / X
Private Partner

Public Partner

W
— Design
T~ Build
Finance
Operate
Know how

Project success



Site Location
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7 Site Conditions TEAM

CLIMATE:

TEMPERATURE

 Avg. High 67°F - 83°F

* Avg.Low 47°F - 64°F
RAINFALL

 15” Annual - LOW
HIGH SOLAR AVAILABILITY

LOCAL HAZARDS:
EARTHQUAKES

e 1994 - Northridge EQ — M6.7
e 2014 - La Habra EQ—-M5.1




8 Site Analysis - Nolly Map
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Site Location




10 Sjte Circulation TEAM

10



11 Decision Matrix

Point skala
terrible
poor
average
very good
excellent

CHED POINTS
MAXIMUM POINTS

RATIO TO MAX POINTS

31
50
60%

CONSTRUCTION COST MIO. $

1 Building program 13 52 52 39 39
2 Funkonality & Flexibility 85 17 34 25,5 34
3 Building quality 13 52 52 52 52
4 Construction 7 21 35 35 28
5 Operation 6 24 24 18 13
6 Ecologic 115 115 34,5 46 34,5
7 Sustainability goals 9,5 38 38 47,5 28,5
8 Earthquake safety 135 27 67,5 40,5 67,5
9 Bigidea 5 20 20 20 20
10 Building design 13 39 52 39 52







13 Programming A

Storage

EF‘\(G et




14 Programming - Public to Private A

Private

Los Angles

Public

Oasis (Plaza)



15 Site Plan

Le Conte Ave







17 Benefits of Space Efficiency /.{l

Building Program Requirements

Assignable Sqft 18,000 60%
Total Sgft 30,000 100%
Building Program L-Shape
Assignable Sqgft 18684 62%
Total Sqgft 30570 100%

Lower O&M costs
Less waste

LOWER RENT
VALUE FOR THE OWNER



18 Basement: -13ft

Circulation

Large Class Room

B MEP Room

. Student Open Work Space
. Server Room

. Storage
15'-5"

. Technical Support | ‘

BV

21'- 11
|saaasaaaaajmmm
(anaasasaaassll

|saasasaaas; |
[999998ee V|
(09898080908
POOooaAr |
22'-11

26'- 6" 36'- 6"

G,




Large Class Room

19
Q




20 1St Floor: -6ft

Café

Circulation
. Instructional Lab
I MEP Room

Restroom Men

' . Restroom Women

. Storage

" 13!_

35'-612"4'-61

29'-0" v

l’21‘- 11/27'-012'

-,
L
2223]

88
883

5-0"7-01/2"16'-9"

al_‘fll‘l_ell 0!_5" gl_gl

36'-01/2°

4]1/4'-71% 26'-0 1;‘2'#

35'-71/2" @
A




18'-7 112")#6'-6 1/27

Ground Level: Oft

Small Class Room

21
Circulation
I. Storage




22 2nd Floor: 6ft A

|| Auditorium

Circulation

Fire Exit
| MEP Shaft
. Open Student Work Space

Restroom Men

. Restroom Women
. Seminar Room

Small Class Room

. Storage

46'-5 100

DiLLL

11

27'-61/2' | 20'-61/2' 10'-212"

"HB"

- 2ll

26'

)

o
«

43'-.4 1/0m

31'-61/2 7&31/2 16 _11V

T~

W

|

=
[Stersisie 2N
gggon NIn
gdogon ‘o
A88480 ey
s >
Nalsisls) N
alo(alstal f\\'
ajsj\als] gogaa § -
[SlSisis\S] gogdg N
A88Aa | a
Sjsysisfs
16'-6 1/2" 22'- 1" SH,- o" 1(#}'-01 p" 21'-8"
7
1R'-7 1/o" R'-.n1/o" 10'-01/2" 3'-0"



23 2nd Floor Atrium




24 3rd Floor: 18ft A

62'-01/2..
N 3

. Administrative Restroom S

Assistants Men <

. Auditorium . Restroom 5 .

Women z

Circulation : i

. W 2\
Senior F o [
. Department Administration & NS

Chair's Office Office ‘
2 ) N

. Elevator . Storage ’
| S

. Faculty Lounge AT
2 = %€

. Faculty Office JNE 5
é’; =N
Fire Exit N

'_7 T T 1Al [AARRARAANI T T T T T
. MEP Shaft 24'-91/2" 10'-01/2"| 15'-101/2" |[10'-21/2"|[10'- 6 1/2"10'-0 1/2{10'- 0 1/2"|9'-9 1/2"

| 1 4l 4l 4l 1 4l 4l \
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26 Elevation and Section South

7

LI ] L[ ] | S I N — | I

|, 4eiRt 26'-0 172" L 36'-0 172" I, 35'-7 172" U
LG of 4 il 116'- 0"




27 Elevation and Section East

L 201 1/2" “/ 92'- 0" L/ 19'-7 1/2"
120 1"

116'-0" 19'-61/2"




28 Elevation and Section North

- 1 1
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hE 111
[ (7 ] 1]
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West Elevation and Solar Study

Summer 8AM

|

Summer 3PM Winter 3PM

Summer 6PM Winter 6PM
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31 Building Education Q)))

Center atrium column
- Column:w 14X108
- SteekASTMY92|

Yield Strength: 50ksi

Connecting to Beam W 24x104 at the top

Conneacting to Base Isolator at the bottom

Building Structure QR Codes on elements there links to element
information's



Load Table

IIIIIIIIIIIIIIIIIIHiiIIIIIIIIliiiiilllmliiiiiiiiﬁill
(psf) (psf) (kips)

Roof

d
2 evel 60 90 750
Ceiling

t
L lzve 60 90 808
Ceiling
Corridors 100

Load Combination:
e 1.2D+1.6L
e 1.2D+1.0L+1.0E




l——18 0" —>le-12" 0" dle—12" 07 !

Load Path

nn- :

10’ 11"”4732’ 0”4”4*26’ 0" —»
———29' 6" ———»¢—16 8" —»




SE

Floor Plan 15t Level
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SE

Floor Plan 2n9 Level
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SE

Floor Plan 3 Level

B Column W14x53
M Beam W16x31

36
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0-.28

8x8x5/8
[J Bracing HSS

B Girder W18x40

[J Bracing HSS
10x10x5/8
[ Bearing Wall



SE

Torsion Concern

37

Based on ASCE 7

No Torsional irregularity

< 1.0

Smax
1.28 44,

Ay

If

1 (in)
the average of the displacements at the extreme

oints of the structure at Level x computed assuming

the maximum displacement at Level x computed

assuming A,

0.895<1.0




33 Floor System

Total
Slab —

Fully Composite Slab system

e 2VLI19 slab

3.25” LWC + 2” steel deck
total deck depth = 5.25”
e W16x31 beam
with 1.25” camber &
54 shear studs
 W18x40 Girder
with 1.5” camber &

embossments

SE



39 Foundation o

4 g
NN
— T
—

10’ 11 p————32' 0" ———— b 26’ 0
———29 6" ———»¢—16 8" —»

le—— 18 07—l 12 07 pla=12’ 0”7

.\ . Spread Footing
8” concrete slab Friction Pendulum 'x8'x15”

Base Isolation



Retaining Wall

40

Mresist/Mover = 2.74>2.0

—12" —

16'

Bearing Stress = 2.36ksf < 5.0ksf



SE

Connections

41

Simple Connections

PL3/8"x 7 1/2"
(A36)

r]
~
% N
S »
=%
=<

-
<.

A325N 7/8" DIA

v

- -

m X N N X 1|
L

I I
o000 OO

Moment Connection

W14X109

|

|

/

(milled) heavy plate

bolt

bolt or threaded rod
into coupler

nut

grout

W24X104

=

nm

T omost




%2 Seismic Design - Location

— N Close to San Andreas Fault
P 7 N

b Er Thrust faults |

) f'l in the . t

. Mountains In the next 30 years:

|
- I\ LS 5 s 6.7 Magnitude: 99.7%
| 7.5 Magnitude: 46%

Northridge Earthquake
‘ January 17, 1994
LA Mw=6.7 Peak Sa=1.8g

2 Sacramento \\

SEaaRE .
MSSION CREEK




433 Base Isolator — Motivation

e Structural Material Saving
* Life Cycle Saving

Without
Base
Isolator

With Base
Isolator

638.5
1064.2
1277.3

519.6
750.5
308.2

Total Weight |Building
of Steel Used | Damage

in Beams and | [% of the

Columns building value]

[tons]

210 40%-60% Several
Months

154 (save 5% Several

26%) Days



44 Base Isolator — Design Parameters

Site Class D

15 ft of Sandy Soil (Suitable for Base Isolator)

Importance Category I

Design for MCE (Maximum Considered Earthquake)
Reduction Factor 2 for Superstructure
Reduction Factor 1 for Substructure (Foundation)

MCEr Response Spectrum

2.30 1
2.07 +
1.84 +
1.61 +
1.38 1
1.154
0.52 4
0.65 +
0.46 +

Sa(g)
Sa(g)

0.22 +

0.00 t t t t t t t t t J
0.00 0.20 0.40 0.60 0.20 1.00 1.20 1.40 1.60 1.80 2.00

Period, T (sec)

http://earthquake.usgs.gov/designmaps/us/application.php

1.76

1.60 1
1.44 +
1.28 +
112+
0.96 +

0.80 4
0.64 4

0.48 1
0.32 +
0.16 +

Design Response Spectrum

0.00
0.

00 0.20 0.40 0.60 0.20 1.00 1.20 1.40 1.60 1.20 2.00
Period, T (sec)



45

l.lll‘lll ||ll1l"|-\lll'm 'Am
-lmlllllll""\‘-l'/A‘H'A"n

.I \ IWn_ ll‘lll--

6.4"

24"
22"
6"
5"
4"
/— Articulated
Seal—\ Slider
M 7
P = b o
- -— T
 a a\\YCL —
X

e
Top Concave
Plate (R=44.0")
=
ol &
o —Seal

Bottom Concave J
Plate (R=44.0") -

Base Isolation — Preliminary Design

’HN \'i

WP

Preliminary Size governed
by the vertical load it
takes: 459 kip



Base Isolation - Properties

\F* 4 F“
) A7+ A“

kg 52kip/in

Tn: 2.1s

Corr: 35%

Displacement including
accidental eccentricity: 2ft

Triple Pendulum Force Displacement
Hysteretic Loop

FTP Manufacturer
http://www.earthquakeprotection.com/triple_vs_single_pendulum.html



47 Base Isolation — Preliminary Design

e ELF was used to select the  Two Point Link
preliminary size of elements elements were used to
(Equally distributed force) model the base isolator
270 kips

—>

Joint j

539 kips

dj2

MMM
2 Wy

808 kips

ial Shear Pure
Bending

Joint i
or ground




42 Base Isolation — Moat Area SE

moat cover
e Entrance
ground floor ﬁ ' — ground level
HE— moat
i retaining wall
LA L .
b \ ~—— flexible utility connecty
basement ﬁ
I base isolator

1]

Moat Area: 2.5ft

Solution for the Entrance:

* Moat Cover: Expansion Joint
e Slider underneath the Ramp




SE

Base Isolation — Modal Analysis

49

_ w/o Base Isolation | w/ Base Isolation
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Response Spectrum Analysis

Capacity

e
=

YA.Y.

AL

XYL

o
n N <
N O < M X
O N «+H «
Wo
LN
o O O
N © tnh X ™M
n « g O O
& Q _
Q = £ =
+ 0= o (@) (G
c X o [ O
Q L W 8} ...M...
E © = O
o 9 S = o
c x 9 =
= n < O £
KIS A
NN aAe Y
OINVIST R NS
s,\\\ / \ »\ \ \_\\

]

Ratio [%

Response History Analysis: Uplift of the isolator units and p-delta effects

on the isolated structure can be analyzed



Base Isolator — Connection Details

W14X109

.

LN

W24xX1

I— _j.:;.

bolt
/ (milled) heavy plate

\— nut

bolt or threaded rod
info coupler

.
.
L
L .
° L
L .
L
. .
Llﬂl (1|
ESST IS ECS AONANNIENY [ SN |
S 4

grout

. 4‘. .
EN isolator |
unit

i PR D
F . ] PR A L R I

-

Column

|

Stiffened Base Plate

l

Base Isolator

Foundation



Werte x 10™-6

52 Earthquake damage calculation — Base Isolation

SUM
0,00 2,83

5,0%

y o — o M -« n 0 ™~
Werte in Millionen

Mean Value earthquake damage

$ 885,000

Statistik
s
Zelle Risk!C15
Minimum 0,00
Ma vimiim 7 KSR N3R 74
Mittelwert 882.936,90
Modus 0,00
Medianwert 699.423,75
Std. Abw. 1.011.637,85
Schiefe 1,3172
Wolbung 5,1978
Werte 10000
Fehler 0
Gefiltert 0
Linker X 0,00
Linker P 5,0%
Rechter X 2.825.534,04
Rechter P 95,0%
Diff. X 2.825.534,04
Diff. P 90,0%
1% 0,00
5% 0,00
10% 0,00




53 Earthquake damage calculation — No Base Isolation

SUM Statistik |
0,25 16,83

Zelle Risk!C15

5,0% | —

Minimum 0,00

Ma vimiim 3/ _52N.4QN1 AN

Mittelwert 4,966.220,67

Modus 0,00

Medianwert 5.604.666,57

Std. Abw. 5.383.017,62

Schiefe 1,0602

¢ Wolbung 4,0305
2 Werte 10000
® Fehler 0
g Gefiltert 0
Linker X -250.000,00

Linker P 0,0%

Rechter X 16.828.890,02

Rechter P 95,0%

Diff. X 17.078.890,02

Diff. P 95,0%

' —— v : ' 1% 0,00

P © " e _ 2 4 2 ﬂ 2 oo, 0.00
Wertein Millionen 10% 0,00

Mean Value earthquake damage

S 4,965,000



54 |nsurance comparison

$3,500,000
$3,000,000
$2,500,000
$2,000,000
$1,500,000
$1,000,000

$500,000

S-

01234567 8 910111213141516171819202122232425

Base Isolation M Non-Base Isolation

Benefit in PPP period
S 170,000

2627282930

Next 5 yrs
S 500,000




55 Base Isolation and Insurance $

$4,965,000

$5,000,000

$4,000,000

2,755,000

$3,000,000 §2 585,000

$' l |

“ No Earthquake safety ' Insurance without Bl

$2,000,000

$1,000,000

M Insurance with BI



s6  MEP — SE Duct Penetration

- Hole Width

b Y
] .__.__).— L)

Member
Depth

CONCENTRIC WEB PENETRATION

* Ducts had to be a maximum of 10” x 39" in
order to penetrate ducts



57 Floor Sandwich MEP — SE -A

9” Floof Plenum

Structural Floor Slab _

* Max depth of 2.6’ > raises our clear height to 9’3"
* Exposed structure adds 18” to clear height between beams



58 HVAC System

Cooling Ventilation Supply Return

Conditioning of Conditioning of
DOAS supply DOAS supply DOAS Plenum  Ducted
Heating Coil Cooling Coil




59 Floor Plans

1% Floor

B
o

8 oy | AR

o iTa
[ |
agE gw

o —
aages
RAGaA
Jetals [eh]
sada

I3A

2nd Floor

T

MEP

ﬁﬂﬂl?ﬁ

1

nooho

3rd Floor




0 O3 Energy Strategy

1.0ptimize the Envelope

2.0ptimize the Systems

3.0Optimize the People




61 Green Facade for Shading

Self shading




1 4

Return Air

Cooling Set Point = 75F
Heating Set Point = 67F

Cooling Coil SAT = 65F
Filters Remove Heating Coil SAT = 75F

Pollutants
y///4 V74 I I @
oA

Fans Provide
Space Conditioning

CWS (45F) and HWS (212F)
from UCLA Cogeneration Plant



63 Energy Monitoring Q)))

No Service 12:44 PM

Energy Monitor
# Energy Monitor

Your Weekly Summary week of Nov 22

‘[Current Energy Use
Benchmark
Breakdown by Time of Day, Week of Nov 22 -

205

Projected

Congratulations!
=] l = l -

Last This
Week Week

You have won a FREE coffee in
the Café for meeting your
WEEKLY ENERGY

BENCHMARK!

20

¥ 127 135
o

5

o0

Weekly Energy Tip:

Reduce energy use by using tasklighting - Check
instead of overhead lights Rewards




¢« Use Phase — Energy Reductions

300,000

250,000 ——

J
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
| |

19% Reduction

€-=-======

25% Reduction

1
!
1
1
1
1
1
1
:
v

200,000

1
1
1
1
1
1
1
1
1
1
1
:

30% Reduction

150,000

100,000

Annual Energy Consumption (kWh/yr)

50,000

Baseline Envelope Optimization Efficient Fixtures User Controls

M Lighting and Plug Load Electricity Natural Gas ™ Heating Fuel Cooling Electricity Interior Fans



s Energy Flows — Final Solution

Ve ®

UCLA Cogeneration Plant On-Site PV Generation Grid Electricity

18,266 kWh/yr |

88,184 kWh/yr

60,026 kWh/yr 20,203 kWh/yr ,
Space pace F Li h Pl
Coolmg Heatmg e 'ghting ugs



1000

800

600

400

Annual Water Consumption (kGal/yr)

200

___________________________________________ [ o
H H
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
i i
I 37% Reduction !
v i
1
1
1
1
1
1
1
1
1
1
1
i
I 73% Reduction
1
BASELINE IMPROVED FIXTURES BLACKWATER TREATMENT
M Toilets “Urinal BWCsink ®Kitchen sink Irrigation (from EPA Watersense Tool)



7 \WWater Flows — Final Solution

Potable Water
(33

/ak&aljyn)

T

Lavatory Sinks
(337 kGal/yr)

=
Toilets Urinals
(432 kGal/yr) (85 kGal/yr)

*

PV Cleaning Irrigation
(2 kGal/yr) (25 kGal/yr)

lfiving Machin€g
Treatment



68 STV — LCC Integration MEP — LCFM

STV Progress

GWP (kgCO2e) Energy (MJ) Water(kg) ODP (kgCFC11e) Grid Electricity Rate ~ §
3,034,347 84,832,768 36,673,973 (minimize) Cogen Electricity Rate  $
Natural Gas Rate $

Water Rate $

Annual Impacts
GWP (kgCO2e) Energy (MJ) Water (kg) ODP (kgCFC11e)
0 0 0

0 0 0

1,718 34,003 342
5,106
1,036 206
0 0
GWP (kCOZe) Energy (MJ)  Water (kg)

us wn i $/yr Maintenance [eiLRSEGIRAEE 0.22 $KkWh

Cogen Electricity Rate 0.08 $/kWh
Natural Gas Rate 0.01 $/M™MJ
Water Rate 0.00170 $/kg

e How can we streamline O&M costs?
— MEP changes energy model = has to tell LCFM = LATENCY



6 STV — LCC Integration MEP — LCFM — A

Which floor finish?




70 STV — LCC Integration MEP — LCFM — A

Concrete:

GWP (kgCO2e) Energy (MJ) Water (kg) ODP (kgCFC11e) $ First Cost $/yr Maintenance

2,263,654

Reclaimed Wood:
GWP (kgCO2e) Energy (MJ) Water (kg) ODP (kgCFC11e) $ First Cost $/yr Maintenance

1,805,505 373,635

Carpet:

GWP (kgCO2e) Energy (MJ) Water (kg) ODP (kgCFC11e) $ First Cost $/yr Maintenance




71 STV — LCC Integration MEP — LCFM — A

Concrete is cheaper, but more environmentally impactful.

Wood provides our owners with more VALUE for MONEY.

“Sehr gut
gemacht!”




72 Building Health TEAM

A

Building Health
e
13



3 Building Health Criteria




74

Building Monitoring

Structural Monitoring System

Number Element Tag Floor Deflection

OK?

1Column
2Column
3Column

5Bracing
6Bracing
7 Girder
8Girder

4 Connection

0.000023
0.000021
0.00002
0.00012
0.000037
0.000039
0.00071
0.00065

N R NPRFP P WNR
W WNNRPRPRPBR

OK
OK
OK
OK
OK
OK
OK
OK

a2

Base Connection

SE - LCFM




s Building Monitoring

) vir e

» Safety after seismic events
* Energy reductions

'.-0" SV 31-002
-~



Site Location

76




77

Construction Site Access
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s Material suppliers

- (8)
Rocky Peak Park A - Angeles National Forest :
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g0 Site Plan

Storage Area

Pedestrian Zone

for Workers

Waste Recycling

Area

Construction

Fence

Rest Area,
Eco Restrooms

CM

Site Trailers

Parking Lots
(Limited)

On-Time
Delivery

Place for Concrete
Pump and
Mobile Crane

Security Gate

—
Truck Path




81 Erection Sequence - Excavation
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83 Erection Sequence — Final Stage




8 Equipment Selection

Dump truck: 16 ton, 12 C.Y. payload, 400 H.P.
Type: Various manufacturers

Monthly rate: $2,900 per month

or per load if owner-operated

Pump Size : 32-38 m boom
Rate charged : $160.00 per hour
Cub meter pumped: $7.00 per cubic m

32 XL
Standard Equipment

» 2025-5 120/80 MPS
Pump Kit
* Radio Remote
» Carbide Wear Parts
* Super 3000 Pipe
. * Proportional Boom Controls
* Big Rock™
* Night Light Kit




85 Equipment Selection

Liebherr L

Main advantages

Flexibility, mobilization

Max. lifting
capacity

352,700 lbs at 10 ft
radius

Telescopic boom

43ft - 203ft

Monthly Rate

$29,250

2083 f¢

191 ft 27.7

176 ft

161 ¢

146 1t

1314

116 7¢

102 #

871

81.5
206

\_125

230 ft

] 5 - X + !
230 82 49.1
30.8 - o 5
127 18
375
21.5
175 ]
10.8
27.3
125 48.8
36.9 12.8

R

us206s

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200ft

BiGge ...

CRANE and RIGGING CO.




86 Equipment Selection

345C L

Hydraulic Excavator

~ Excavator & Mini-Excavator

| Bucket Capacity: 1-1/2 C.Y.

= Fuel Type: Diesel, 325 HP
§ Monthly Rate: $8,175

Capacity: 2,600 Ibs
Bucket size: 1 C.Y.

Net engine power: 85 hp . .
Monthly Rate: $2,500 Max Lift Capguty: 30k Ibs
Fuel Type: Diesel

Options: 30k |bs / 17'-19' Dig
Monthly Rate: $4,733




87 Temporary Structure

e Supplier: PERI USA
Type: Aluminium/Steel/Wood
Slab/Wall Formwork System: Maximo or Trio
Scaffolding System: Up
Column System: Vario or Trio
Monthly Rental Rate: STBD
Distribution: Rental / Truck

J 3
denc

AANLAA NN, 4 /\\/ o 7
S ANSVARRVAS \

: 1-405 N 49.1 mi, 53 mins



Safety Plan Submission a -

MAY 2012

Follow local mandates w..

SERVICE UPDATE

Submit 3D Site Safety Plans Electronically

(Example: Los Angeles)
On site PM has many stakeholders

present, but also needs to include
safety and Safe-BIM

| * Use 3D safety plans

} * Create sophisticated,
modernized site safety
plans to enhance
construction safety

* Promote collaboration,
between property owners,
architects, engineers




s Safety Framework @
TEAM

Safety
Helmet

The entire team endorses safety This is the
Required P.P.E.

Owner +Architect / Engineer: Safety at the project
front-end eliminates hazards already in the design
phase for this site!

Sub Contractor : Early involvement in safety and
safe construction planning ensure safe project
execution

Eye

Facility Manager: Safety and decision making in the Protection

early phases of a project decide on the “safety v
outcome” during the O&M phase

«
4 .
— g
Q
A
NO EXCUSES

9 AFETY

A




90 Safety Framework

DATA
(«0»>> CAPTURE
— CcLOUD
INTEGRATION

] SIMULATION
& PREDICTIVE
DASHBOARD
TOOLS MODELING

QR CODE IMPRINT RFID TRANSPONDER INLAY
1
‘ VISITOR DEVELOPER
x APPRENTICE JOURNEYMAN FOREMAN
S

FUTURE ENHANCEMENTS

COLOR CODED ROLE IDENTIFICATION

+ Real-Time Location Services (RTLS)

+ Visual and Auditory Alerts (Vandalism Alarm, Safety
Beacon, Job Site Notifications

- Motion Sensing and Charging



51 Construction Monitoring

No Service

Renate’s Profile

You have been
working for 3 hours.
Take a water break.




92 BIM Coordination

Detailed Design ; Analysis

Documentation
Conceptual

Design

4 Building

Information eSS RuVRR.
Modeling
" =

Structural

Renovatio

Construction
4D/5D

Operation and Construction
Maintenance Logistics
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 Beams exposed in outside stairwell
 Beams blocking the stairwell



7 Coordination between MEP & SE CM — SE ~ MEP

 Beams penetrating the
MEP Shaft



¢  BIM Coordination

AUTODESK® BIM 360™ GLUE® GlobalTeamWork = Clashes

Clashes

& Merged Models

ante o

+ New merged model

%2 Models

ASE MEP
¥ ol

SE MEP
¥ & ol

+ Upload models

{\ AUTODESK.

Architectural

[

Mechanical

¥ h o

Structural

¥ h o

More...

© Copyright 2014 Autodesk, Inc. Al rights reserved

Terms and Conditiof

o- 8-

i= Activities

I =

Olga Golovina renamed merged model
‘Clash’ to 'A SE MEP*

1 minutes ago

Olga Golovina deleted Merged Model A-M

1 minutes ago

Olga Golovina renamed merged model '0428"
to 'SE MEP*

2 minutes ago

Olga Golovina created Clash Result Set 'CL'
05/02/14 6:15 PM

Olga Golovina created merged file '‘A-M'
05/02/14 6:14 PM

Olga Golovina updated model ‘Architectural’
to version 5

05/02/14 6:12 PM

Olga Golovina updated Clash Result Set 'SE
MEP*

05/02/14 6:06 PM

Olga Golovina updated model ‘Mechanical' to
version 15

05/02/14 6:05 PM

Olga Golovina updated Clash Result Set 'SE
MEP*

05/02/14 5:57 PM

Olga Golovina updated model ‘Mechanical' to
version 14

05/02/14 5:56 PM

S XX

Coordination




9 BIM Coordination

XEEH K

Extemal | Glue Clash Equipment
Tools Pinpoint Properties

Xo @? % %& B Do x o Mt

External = Glue Clash Equipment S

sty Tools Pinpoint Properties
Hroperties |_ =@
[ . Select v | External ’ BIM 360
seciontene ) ) 68 e Modifv | Section Boxes e
€

Jroperties help Apply |
roject Browser - 042914_MEP Model vi1 x
0] Views (Discipline)
- Coordination
= Mechanical

oM

@ Sections (Building Section)
@--HVAC
Floor Plans
1-Mech

2 - Mech
Basement

Ground Level
Level3

Roof top

Ceiling Plans

1- Ceiling Mech
2- Ceiling Mech
3D Views

1t Floor

2nd floor

3rd Floor
Mechanical
Elevations (Building Elevation)

East - Mech <] et E@ R XGRBBY 0 MG < =
Jlick to select, TAB for alternates, CTRL adds, SHIFT unselects. o & __ -l B R Main Model - WA BT




Model Integration in Autodesk 360 Glue




101 Clash Detection — SE & MEP

AUTODESK® BIM 360™ GLUE* GlobalTeamWork ) Clashes } SEMEP C

# Clashes

Resuilt Sets 05/05/14 3:09 PM

@ SEMEP (40)

Group By:  Ungrouped (40)

Nofifications:  All (40)

Notify 8 Comment [~}

Overview

Clash Magnitude
Clash27 0ft 4in 15/16
Clash28 0ft 4in 13/16
Clash29 0ft 4in 9/16
Notify Project Members Clash30 oft 3in 378
Clash31 0ft 2in 3/16
Notify project members of Clash37 Clasha2 ORI 116
i
To: Clash33 oft 1in 1/8
Name Email Clash34 Oft 1in 1/16
m Shunkai Yang yangsk1990@hotmail.com Clash35 0ft Oin 15/16
Clash36 0ft Oin 5/8
m Olga Golovina olga.mgsu@gmail.com as n
% Clash37 0ft Oin 3/8
m sophie zhou sophiaz@stanford.edu Clash3g Oft Oin 3/16
m Bjgrn Bull bbhal0@student.aau.dk Clshi0 LD
Magnitude: Oft Oin 3/8
Message: (optional) @ W-Wide Flange [284641] ® Flex Duct Round [643787]
Air Duct needs to be shifted | 4 Structural 4 Mechanical
4 Segment 4 Segment :
4 Structural Framing (275) 4 Flex Ducts (52)
4 W-Wide Flange (228) 4 Flex Duct Round (52)
N W-Wide Flange [284641] Flex Duct Round [643787]
-~ 2

a o-8l-
Clashes Overview

Select a value to apply filter to results.

Structural Clashes
vs. All Models 40
vs. Mechanical 40
Mechanical Clashes
vs. All Models 40
vs. Structural 40




Detection — A & MEP

® AMEP(139) -
Overview
Group By. | Ungrouped (139) -
Notifications: ~ All (139) -
a
Clash
Ciasiizy o 13010
Clash100 0 0in 13/16
Clash101 0ft 0in 13116
W Clash102 0f Oin 13/16
Clash103 Ot Oin 13116
Clash104 on0in 13/16
AUIUVESK” BIM 30U GLUE™  000IEamwon | Gasnies | ASEMEr G
Magnitude: Oft Oin 13/16 Clash105 Oft Oin 1316
Clash106 onOin 314
® Toilet-Commercial-Wall-3D [254663] ® Vater Closet - Flush V.
Clash107 0ft Oin 34
4 Architecture 4 Mechanical
4 Segment # Segment Clash108 0N Oin 3/4
4 Plumbing Fixtures (18) 4 Plumbing Fixtut v
4 Toilet-Commercial-Wall-30 (16) 4 Water Closd Cleshi 100 L
415" Seat Height (16) 4 Private Clash110 0f 0in 5/
Toiet-Commercial-Wall-3D [254663] Wats Clash111 Ot Oin 172
Clash112 0n Oin 172
Slashiis Q100716

AUTODESK” BIM 360" GLUE"  rtureamsin | Clss | A c aeom




13 Schedule & Key Milestones

ber 1 November 1 December 1 January 1 February 1 March 1 April 1 May 1 Junel July 1 August 1
; | | | | | | | | | | | o
Start i Finish
Mon 9/2/19 Tue 8/11/20

SITE PREPARATION Interirors
Man 9/2/19-Tue 12/10/13 Wed 3/25/20 - Fri 6/12/20
Services Lansdscaping

Wed 11/13/19 - Mon 12/30/13 Wed 2/19/20-Tue 5/5/20 Wed 6/3/20 - Tue 7/14/20
SHELL Exteriors Finalization
Tue 12/24/19 - Tue 3/10/20 Wed 3/11/20 - Tue 4/21/20 Mon 6/15/20 - Tue 8/11/20

t1 | september 1 | October 1 | November 1 | December 1 [January 1 | February 1 | March 1 | April 1 | May 1 June 1 [July 1 | August 1
[8/12 [ 8/26 [ 9/9 [ 9/23 [ 10/7 [10/21 [ 11/4 [11/18 [ 12/2 [12/16 [12/30 [ 1/13 [ 1/27 [ 2/10 [ 2/24 | 3/9 [ 3/23 | 4/6 [ 4/20 [ 5/4 [ 5/18 | 6/1 | 6/15 [ 6/29 | 7/13 | 7/27 | 8/10 | 8/2
Project
9/2 P 8/11
SITE PREPARATION :
9/2 é’z/io
SUBSTRUCTURE

11/13 — 12/30

SHELL
12/24 ﬁ 3/10

Services
210 e —— 5 /5

Interirors

3/25 * 6/12

Exteriors
3/11 P—— 4/21
Lansdscaping
6/3 PE———— 7/14

1. Dewatering completed =
2. Shell completed S e O

3. Early access to the lab
completed

4. Project completed
Total duration = 11 months



104 Schedule — Early Access to Labs M

Project :
9/2 P 8/11
SITE PREPARATION :
9/ e ——— 12 /10
SUBSTRUCTURE
11/13 Pe———— 12 /30
SHELL
12/24 P—— 3 /10
Services
210 P ——— 5[5
Interirors
325 P ——— /12
1 Floor
3/25 P 4/28
% 20-0 " 262" i Internal walls
§ - 3/25
" Lo J
5 ) wa EEESI BT
| — 00 09
00 00
. 09 9
K 00 OO0
z
- 09 09
g2 8383
ke — —
= i
@ i
o —— s 3 Exteriors
;\ - S 3/11 P———— 4 /21
f;\ ] Lansdscaping
j—T ? 6/3 P——— 7 /14
~ * ':.L Finalization :
S 6/15 —, 8/11

w-rve 28'-012"



15 STV —TVD Integration CM — MEP - LCFM

Central
STV Progress

GWP (kgCO2e) Energy (MJ) Water (kg) ODP (KgCFC11e) CONSTRUCTION  LCC (peryear)
Target 3,034,347 84,832,768 36,673,973 (minimize)

Assembly Material/Type Amount GWP (kgCO2e) Energy (MJ) Water (kg) ODP (kgCFC11e) $ First Cost $/yr Maintenance
Foundation Novacem Mat and Pile (cy) 40 4,207 67,065 135,039 2.8E-04 0 0

Floor Novacem Concrete (sf) 4,144 23,666 348,925 543,065 5.2E-04 0 2,361

Roof Green Roof (sf) 11,362 52277 705,969 243544 23E-03 340,860 631

3 D 2 0000 242704 0E-0 2000
Exterior Wall Brick on Metal Stud (sf) 22,795 574,430 7,645,164 6,164,020 21E-02 540,242
Interior Wall Steel Studs and Painted Gypsum (sf) 19,785 391,413 5,638,520 4,883,133 1.4E-02 222,581
Interior Wall Curtain Wall (sf) 478 6,624 90,545 91,782 1.1E-04 25334
Window Double Pane Aluminum Frame (sf) 4,110 52,559 601,686 310,050 4.1E-03 246,600
Exterior Wall Curtain Wall Double Pane (sf) 1,934 36,910 487,957 444908 1.3E-03 62,952
Roof EPDM Membrane (sf) 11,362 1,645 76,060 226 1.0E-05 49,084
Columns Steel Column (kg) 1,716 2,655 30,118 16,374 6.1E-06 216,216
Beams Steel Beam (kg) 5,321 8,958 103,605 61,605 1.9E-05 300,620

Floor Wood System (sf) 21,375 169,664 2,329,995 1,805,505 373,635
Roof Green Roof (sf) 11,362 52,277 705,969 243 544 340,860
Energy Photovoltaics (sf) 3,739 154,784 2,002,971 2,848,704 218,000
Exterior Wall Brick on Metal Stud (sf) 19,301 486,382 6,473,319 5,219,204 457 434

TeTor vvan SteeT Sas ang ramead eypsun (o) =g SoTaTS 5050020 T.000. 190 222,50
Interior Wall Curtain Wall (sf) 478 6,624 90,545 91,782

Wood System (sf) 169,664 2,329,995 1,805,505
Green Roof (sf) 52,277 705,969 243,544

Photovoltaics (sf) 154,784 2.002.971 2.848.704

EIFS on Metal Stud (sf) 483,559 7,044,754 5,293,339

SRS 9,000,020 = e lo e po e

Interior Wall Curtain Wall (sf) 6,624 90,545 91,782

Construction and Materials LCA Data  Lists < COST DATA

Sustainable Target Value TVD




106 STV —TVD Integration

CM — MEP - LCFM

QUANTITY

EGORY LINE ITEM DESCRIPTION COST DATA
Quantity

Number L Reliabili
B. SHELL

B1010 Floor Construction
81010256 Composite Beams, Deck & Slab

ESTIMATE RELIABILITY

Overall
Reliabili

20%

RS means Steel Beam W16 x 31

ESTIMATE

% of
ESTIMATED COST
$

1,764,813
985,185

RS means Steel Beam W18x 40 LF. 73.00

95,557

RS means Steel column W14 x 28

22,428

RS means Steel column W14 x 53
B1020 Roof Construction

Steel joists& Beams& Deck on
810201244350 Columns 25 x 30 S.F. S 7.1

820101305100 Brick Veneer/ Metal Stud Backup | SF.. [ [ [s 2370
B2020 Exterior Windows

e [ e |

B2010 Exterior Walls

Aluminium windows, incl. frame and

1%

5%

2%

-_5 80,784

80,784

457,434

155,098

RS Means glazin, commercial grade
Glazed Curtain Walls

SF.

B2030 Exterior Doors

S.F.
Swinging Glass Doors, Including
RS Means opening Each
B3010 Roof Coverings
T e T N
830101201000 polyethylene) 45 mils S,
B2010 Exterior Walls

820101305100

19301

S 457 434

 TVD Wall ( A Substructure « B Shell £ C Interiors « D Services £ E Equip. and Furn. ( F Special Const.

Wil Schedule
amily and Type Type Area Comments
Basic Wall: L-Shape concrete wall L-Shape concrete wall 335 Level 1
Basic Wall: L-Shape concrete wall L-Shape concrete wall 394 Level 1
Basic Wall: Generic - 200mm Generic - 200mm 57 Level 1
Basic Wall: Generic - 200mm Generic - 200mm 72 Level 1
Basic Wall: Generic - 200mm Generic - 200mm 124 Level 1
Basic Wall: Generic - 200mm Generic - 200mm 598 Level 1
Basic Wall: L-Shape concrete wall L-Shape concrete wall 57 Level 1
Basic Wall: L-Shape concrete wall L-Shape concrete wall 113 Level 1
Basic Wall: L-Shape concrete wall L-Shape concrete wall 156 Level 1
\ Basic Wall: L-Shape concrete wall L-Shape concrete wall 217 Level 1
Basic - e concrete wall L-Shape concrete wall 276 Level 1
Basic Wall: L-Shape wall L-Shape concrete wall 285 Level 1
Basic Wall: L-Shape concrete wa L-Shape concrete wall 312 Level 1
Basic Wall: L-Shape concrete wall _azm.ajel 1
1451 Levgl 3
19301

¢ H Gen. Cond.  Input Area I

Target Value Design



107 4D Simulation

CM



18 Target Value Design

F Specialty H General

Construction G Building Sitework Conditions

$250,000 $415,000 $500,000
3% 5% 6%

A Substructure

—— $1,805,000

E Equipment and

1)
Furnishing 21%
$100,000
1%
B Shell
D Services $1,780,000
$2,500,000 21%
30%
C Interiors
$1,050,000

13%



100 Cost Estimation
L-Shape Steel Winter Quarter

ESTIMATED VALUE TARGET VALUE
TOTAL S 7,500,000 S 9,000,000
A Substructure S 300,000 S 720,000
B Shell S 2,800,000 S 2,810,000
C Interiors S 1,000,000 S 1,350,000
D Services S 2,000,000 S 2,520,000
E Equipment and Furnishing S 60,000 S 180,000
F Specialty Construction S 340,000 S 360,000
G Building Sitework S 400,000 S 450,000
H General Conditions S 600,000 S 630,000
L-Shape Steel Spring Quarter
ESTIMATED VALUE TARGET VALUE

TOTAL S 8,400,000 S 9,000,000

Substructure 3 1,805,000 3 1,710,000
B Shell 5 1,780,000 5 1,800,000

Interiors 3 1,050,000 3 1,170,000
D Services 8 2,500,000 3 2,790,000
E Equipment and Furnishing |$ 100,000 |$ 90,000
F Specialty Construction 5 250,000 s 360,000

Building Sitework 8 415,000 3 450,000
H General Conditions 500,000 630,000

CM

420,00C

D A



110 Replacement Strategy

After start of After

operation expiration of Yr 25 -PV replacement

Construction element phase contract
1 Static construction 60 -
2 Floor construction 60 -
3 Roof construction 60 - Yr 20 — Major replacement
4 Roof covering 40 15
5 Facade 45 -
6 Windows 40 15
7 Doors to t.h.e outside . 20 10 Yr 15 — Interior ﬁttings
8 Inner partitions, openings 20 10
9 Interior fittings 15 5
10 Ceilings 20 10
11 Doors inside 20 10
12 Fittings, fixtures 15 5
13 Sanitary equipment 20 10
14 Mechanical equipment 20 10
15 Electrical equipment 20 10
16 Monitoring system 20 5
17 Fire installations 20 10
18 Elevator 20 5
19 Dewatering system 60 -
20 PV Panels 25 -
20 Exterior 20 10

S 1,418,313.19




11 Replacement Strategy

25

53 $ 110,000 4 w

13 $ 170,000

11

During Replacement

3 Rent reduction — S 250,000

$- $500,000 $1,000,000



112 Rent Optimization $

Design effects

Y

Architectural design

Structural design
Mechanical design

.

Cost feedback

Construction costs

Rent

Life cycle costs

As low as possible




13 Optimizing the rent LCFM

1,200,000

1,000,000

800,000
600,000
400,000

200,000




114 Rent comparison LCFM

26,000,000

25,125,000

25,000,000

24,000,000 |

23,000,000

' $4.1M Saving

22,000,000

v
21,000,000

21,000,000 |

20,000,000

19,000,000
Rent without Final rent
optimization



115 Expenses | Income LCFM

Interest
S4,881,082

Risk surcharge

$530,459
O&M costs
$5,184,553
Rent Owner
Replacement costs Expenses | Income $20,648,125

$1,427,380

/
/

Initial costs /
$8,381,311

/ Rent Cafe
Rent Classrooms 41 756 967

) $2,417,346



LCFM

Interest
24%

Initial costs
41%

" Initial costs

Replacement
costs

® O&M costs

Risk surcharge
3%

M Risk surcharge

" Interest

O&M costs
25%

Replacement
costs
7%




117 Debt Service Cover Ratio

$7,000,000
$6,000,000
$5,000,000
$4,000,000
$3,000,000
$2,000,000
$1,000,000

S-

8 10 12 14 16 18 20 22 24

Debt: 80%

Equity: 20%

3.00
2.70
2.40
2.10
1.80
1.50
1.20
0.90
0.60
0.30
0.00

Credit
status

—DSCR

LLCR

—DSCR
Required



118 Project Cash Flow LCFM

$5,000,000
Required ROE
10%

$3,000,000

$1,000,000

$-1,000,000 Total income
Bl Total expenses

—WLCC Cash flow

$-3,000,000

$-5,000,000

$-7,000,000

$-9,000,000

Break even point: 19 yr




s Building Health




120 Building Health




121 Team process — Handover TEAM

......

GoloMeeting - 5 .
i A Sub-group meeting
K ‘ AUTODESK® ¢ :
REVIT

Jep, will

S work on it!




122 Team process — Stand Up Meetings TEAM

........

GoloMeeting”

K AUTODESK
REVIT

L ¥ Looks good,
"""" thanks
Bjorn

Monday | Wednesday | Saturday
Stand up Stand up Meeting

8.30 am 8.30 am 9.30 pm
11.30 am 11.30 am 12.30 pm
5.30 pm 5.30 pm 6.30 pm

Here is

what
changed



123 Team Process TEAM

Weekly Meeting
eekly Meetings
10%

-4

WINTER

KICKOFF PRESENTATION

~ Communication
B Coordination
I Collaboration

- 4




Team Process TEAM

ek y Meetings Stand Up Meetm

0%! 20%
\ WINTER

NIl / PRESENTATION
/|

~ Communication
B Coordination
" Collaboration

- /




125 Team Process TEAM

Weekly Meetings S}@ Up Meetings \
10% 20%

60%

WINTER
SRS PRESENTATW

Weekly Meetings

Communication 20%

B Coordination
& 30% /

B Collaboration




126 Team Process TEAM

Weekly Meetings Stand Up Meetings Stand Up MeeﬁQs
10% 20% 15%

10%

60%

WINTER

KICKOFF PRESENTATION
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127 Team Central Enjoying the Plaza

Chris: ”“Think more for others, better return you will receive.”
Amy: "The key is patience and flexibility”
BJ¢rn "When you are thinking in 3D other might be thlnklng in 2D meanlng cIashes'”

\ ,.jj ‘ \ q i/ M %fyf‘.
\ v,;;.“. _-"

Olga: ”“Can you hear me? Can you see my screen?” Sophia: “Project = Fun”

Albert: “What are you sinking about?”

Tim: “Don’t underestimate the importance of communication, collaboration and coordination.”
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THANK YOU MENTORS

Kyle Adams, John Nelson, Sarah Russell-Smith, Charles
Bovet, David Bendet, Eduardo Miranda, Greg Luth,
Wendy Taniwangsa, Adhamina Rodriguez, Erik Kolderup,
Living Machine Inc.,Willem Kymmel, Humberto Cavallin,
David Bendet, Karolina Ostrowska, Michael Lauring, Bjorn
Wuendsch, Matthias Ehrlich, Maria Frank

And our owners: Ana Sofia Cardona, Mike Muller,
Sebastian Schonbach

AND special thanks to Renate Fruchter



