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TEAM &OWNERS
A SEMEPCM LCFM
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TEAM PROCESS

Coming together is beginning
Keeping together is progress
Working together is succesgdenry Forjl

Integrated solutions!

Lﬁ”"

YN

S -

. Explain ideas/suggestions clearly ddondt

expect us to read your mind

. Be on time and prepared 9 if you have

problems let us know in advance

. Set realistic goals in terms of finishing tasks

we respect if you are overworked

Give every idea a chance

Give feedback and be open to feedback
Trust your team -mates and help build trust

Invite other disciplines to input on your task



TEAM PROCESS

COLLABORATION
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COORDINATION

Promoting effective
coordination
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TEAM PROCE&BN EXAMPLE

DESIGN PROCESS

A SE CM

LCFM MEP ,
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SITE
A SEMEPCM LCFM

San Juan, Puerto Rico



OLD SCHOOL
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CLIMATE CONDITIONS
SE CM LCFM

Wind Rose for San Juan WFO (TJSJ)
Nov. 1, 1996 to Jun. 3, 2011

Hot humid climate zone

Wadlgasd | gt

o
Warmest month: August
Coolest month: December &
Average sunlight hours: 8 hrs
a1 i s el A . - W e
Average relative humidity:
0)
76 % Predominant wind Average annual
No cold season direction are East & temperature 79 °F
North East Average rain ~ 64
Average wind speed ~ inches

8 mph



CHALLENGES
A SEMEPCM LCFM

I
000 - .
- . ' « © - & )
Hurricane Season Earthquakes Precipifations Sahara’s Dust
J:g? - November, every Everyday Puerto Rico moves, May - September, are the most Apfil- October, every year.
year. butis estimated that every 100 yvears rainy months every year.

there is a BIG earthgquake. The last
one was on 1918.



TEAM STRATEGY
A SEMEPCM LCFM

We will work with the weather conditions
instead of fighting them!

Rainy seasons

Hurricanes, earthquakes
and dust storms

Wind

High cooling capacity
demand

Humid outdoor air

10



BIG IDEAIRD
SEMEPCM LCFM

—

PUERTORRICAN PARROT
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BIRDFLOOR PLANS
A SEMEPCM LCFM o

84'-6"

116

31-6"

16'

116'
42 -

78

25

33'

1 116

| 34'

24'

Ground Floor
Labs

B Smal Classrooms
Seminars

B Sorage

B Bathrooms

B \ech Room
[l \/ertical Circulation

B Shaft
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BIRDFLOOR PLANS
A SEMEPCM LCFM

Second Floor
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BIRDFLOOR PLANS

SEMEPCM LCFM
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BIRDSECTION-A
SEMEPCM LCFM

15






BIRDELEVATIONS
A SEMEPCM LCFM

SOUTH ELEVATION

EAST ELEVATION

17



BIRDVISUALIZATION
A SEMEPCM LCFM

Principal Entrg North Facade

18



BIRDVISUALIZATION
SEMEPCM LCFM




BIRDVISUALIZATION
A SEMEPCM LCFM
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LOAD INFORMATION
A SEMEPCM LCFM

Earthquakes Wind @ (76)
0.2s SRA=1.0g Hurricane season Puerto Rico
1.0s SRA=04g¢g V = 160-170 mph
Critical Damping 5% Wind pressure = 39 psf
.U -
BREAKING NEWS |
: ’ '“ A7 ]2
A | Excavation Line
17 D
'San Juan Water Table
/7
PUERTO RICO
al 6 Bearing Capacity: 5000 psf

OUR YEAR ANNIVERSARY OF THE DEADLY EARTHQUAKE THAT REERTTT 5:01 79¢

Soil conditions 21



LOAD INFORMATION

A MEPCM LCFM

ASCE General Design Load Table

Type
Office

Lobbies
Corridors
Roof

Classrooms
Storage

Stairs and exit ways

Assembly areas and
theaters

Lab
Other

Uniform Load / psf Concentrated Load / k

S0

100
100
40

40
250
100

100

200
S0

2

0.3

Corresponding Island Building

Faculty Offices: Department Chair's office;
Administrative Assistants; Student offices
Faculty Lounge

Large Classroom; Small Classroom; Seminar Rooms

Storage rooms

Auditorium

Instructional Labs
Technical Support; Server Room

22



STRUCTURAL SYSTEMS

MEPCM LCFM |
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Concrete
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Structural Systems

A MEPCM LCFM | Bigldea 1: Bird - Concrete

21

e
{8
e

\

. s

Stiffness center: heart (»

Radial Frame:
Shear Wall:

artery ==

muscle



Concrete | Basement
A SEMEPCM LCFM

30"

30"
Typ. Section Dimensions

30 Beam MAQQ E HnQ
Comp. Slab y QQ
Shear Wall M H tRick

O Column Te)



Concrete | hird Floor
A SEMEPCM LCFM

30'
30'
30' Typ. Section Dimensions
Beam MNQQ E HNQ
Comp. Slab y QQ
21" 19" 207 207 30 Shear Wall M H tBIcR

O Column , H Q



STEEL OPTION
MEPCM LCFM

A

I:III

ag' -

I EI:II_ I:III I-]EI_ I:III 21I_ I:III I

-‘|EI_ I:IIIE EI:II_I:III -‘|:-‘|I_ I:I:II

: QI:II_I:III E-]EI_I:III: 21I_|:|II i 1BI_|:III i EI:II_I:III i EI:II_I:III i

|
!
g
|

Typ. Section Dimensions

Beam

Comp. Slab
Shear Wall
Column
Auditorium Girder

W 16 x 36
6"

12' 0
W 14 x 96
W 32 x 50

27



STEEL OPTION
A SEMEPCM LCFM

Typ. Section Dimensions

Vertical bracing column W 24 x 68

— Cross Bracing W 16 x 36

ag' -

Tapered Beam Depth varies fr

I EI:II _ DII 1I1I _ I:IIII

I

| ‘-_' =y — ] .
i\ / = ———-:i i ﬁ
! : ! ! i
|20 - 0716 -0 21 - 0r g o020 -0t 20 -0 ] 29
T T 1 T I 1 |

| 28



Load

STEEL OPTION
MEPCM LCFM |

A

Reactions
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STEEL OPTION
A SEMEPCM LCFM |

Lateral Force & Torsion
Resisting Component

*...— *..._
-
—a—1 8
/
.
Ll ‘L 1]

30



STEEL CANTILEVER SOLUTION

A MEPCM LCFM

Tapered | Beam m

ke

|
Start 18064 210609
Depth
End 1206084 16060
Depth

ST

HSS 8 x 8 x ¥2 Diagonal Bracing

31



CONCRETE CANTILEVER SOLUTION
A SEMEPCM LCFM

Prestressed Slab Composite Slab

32



SHADE STUDY
A SEMEPCM LCFM

March 10 am 88 pm '

June 8 am 0610 pm

December 11 am 907 pm

A

33



SOLAR SHADING STRATEGIES
SE CM LCFM

External solar shading

Landscaped shading
surrounding trees

Electronically tintable glass
for classroom/auditorium
windows

==y

SageGlass.

34



OPTION # & WATER BASED SYSTEM
A SE CM LCFM

Radaint ceiling cooling panels PRO
Cooling evenly distributed

DOAS (dehumidification of outdoor air) Installations are hidden

Underfloor air distribution

Displacement
=== ventilation

CONS

Condensation problems

High installation cost

Lower ceiling height

PV PANELS

| _H;
=

PARY

B AIR SUPPLY

B RETURN [

B COLD WATER CHILLED
WATER

35



OPTION # 2 AIR BASED SYSTEM
A SE CM LCFM

VAV system delivers air

and cooling PRO CONS
Humidity control High electricity costs
Simple solution More ductwork

DOAS system (Dehumidification of outdoor air)

VAV system overhead distribution

Displacement
ventilation

AHU PV PANELS
I Ly
I A

B AIR SUPPLY — 7N
B RETURN

36



AIR DISTRIBUTIORUCTING
A SE CM LCFM

MECH ROOM

e
e
-
T
————
e
——
-
-

'f | I gk
’ | s

Ground floor 1st floor 2nd floor

B AIR SUPPLY

B RETURN
SHAFT
37



INTEGRATION WITH STRUCTURAL SYSTEM
A CM LCFM

PROBLEMS SOLUTIONS

Penetration in W shape
beams

> Opening in shear walls

38



FLOOR SANDWICH
CM LCFM

Concrete + Water based system

|
Te==] "
Hallway
89" 9’
office
\ W/
[==] UFAD

Slab to slab height: 12

12°

Steel/concrete + Air based system

_]6I1

Hallway

ac

@

ke

8 10"

office

9’ 4!!

_’ISI!

Slab to slab height: 12

39



BIG IDEA THE AIR CUBE
A SEMEPCM LCFM

100' x 100 X3 + ATRIUM +Cantilever GreenFacade
Purificationof the AIR

40



AIR CUBELOOR PLANS
A SEMEPCM LCFM

<

701 6] 0]
feee

Do

25'

—

20

P2

00’

Unground Floor
Auditorium
o Seminars
B Storage
Large Classrooms
' Bathrooms

B \Mech Room
Bl \/ertical Circulation

H Storage
B Shaft
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AIR CUBELOOR PLANS

A SEMEPCM LCFM

45'_9"

C

25'-9"

20'

)0'

Ground Level
Labs

| Small Classrooms
" Bathrooms

B Mech Room

[l \/ertical Circulation
Bl Shaft

B Storage

42



AIR CUBELOOR PLANS
A SEMEPCM LCFM

lif_:j:a
l(g_fm
—
[(_g_’,‘m
i
|
EREE p E B Sl H
(2) LW
100' :
4 120

60'

Intermediate Level
Students offices

Bathrooms

M \iech Room
[ \/ertical Circulation

l Storage
B Shaft

43



AIR CUBE
A SEMEPCM LCEM fjj

CRONe O RO NS
oNe QO A i
OGO OO0 Y
10'
10
E Second Level
1 P Administration
1 ‘0- 120" . Facutty Offices
: L] Faculty Lounge
" Bathrooms
10’ B Mech Room
1, Il \/ertical Circulation
ip W Storage
B Shaft
20'

10"10"1010+10*1010'10"1010~10"1 0"




AIR CUBBECTION-A
SEMEPCM LCFM
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AIR CUBELEVATIONS ﬁ
A SEMEPCM LCFM -

WEST ELEVATION

Lfﬂf:,tTw m :

SOUTH ELEVATION EAST ELEVATION

47



AIR CUBKISUALIZATION
A SEMEPCM LCFM

48



AIR CUBNKISUALIZATION

SEMEPCM LCFM

49
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A —

STRUCTURADdllenges n/
A SEMEPCM LCFM )

A BigAtrium: o n QEonQ 2dzi 2F mMnnQEmMnnQ wA3IAR C

>

-
g—
p— -

= -~

A Cantilever: 106

A Hanging Facade: Integration With Structural System

50



STRUCTURAL SYSTEMS
MEPCM LCFM

A

Concrete
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FIRST FLOOR

A

MEPCM LCFM

20'-0" 15'-0"

BDI - UII

Typ. Section Dimensions
Normal inverted T Beam
P.T. Slab

— Shear Wall

—— Long Span inverted T Beam

O Square Column

=
N
O
O

52



SECOND FLOOR
A SEMEPCM LCFM

Typ. Section Dimensions
Normal inverted T Beam
P.T. Slab

— Shear Wall

—— Long Span inverted T Beam

O Square Column

—— Tapered cantilever beam

0o
(@)
(@)

(@]

(@)]
(@)]

(@)
(@)

> PN o
o
o

(@)
(@)



GRAVITY LOAD PATH
A MEPCM LCFM

Compression
Tension

DI b /nl A Lk A T
e MEEWE ) EN . Bl

Mastan2 Structural Analysis



LATERAL LOAD PATH
A SEMEPCM LCFM

B

u

—— L_ateral Force & Torsion

— Resisting Component

MHNQ

55



VERTICAL LOAD INFO & MEMBER SIZE

A

MEPCM LCFM

100psf

40psf

40psf

Corner Column

(100° 231.2+ 4 Q.8 —)39 53R

Floor 1,2: W24X207

Floor 3: W24X162

Center Column

(100 231.2+ 4 0.6 —)iO 301

Floor 1,2: W21X147

Floor 3: W21X101

Beam

W 21 X 68

56



SYSTEM PERFORMANCE | STATIC
A SEMEPCM LCFM | Steel

Frame Moment distribution

7

'/
I\,

4V,

Y
W '/

\

-

‘\‘ )
Y,
\/
\ XX

Al
/\

L)
L
X/

-

Slab Stress distribution
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SYSTEM PERFORMANCE | DYNAMIC
A SEMEPCM LCFM | Seel

<z

Without Taper Rib With Taper Rib

Mode 2

58



Steel Floor Plan

A SEMEPCM LCFM |

13’

»d
»

.

Typ. Section Dimensions

Beam W 21x 68

Comp. Slab 800

Shear Wall 1200

Column (Center) W24X 207->162

(Corner) W21X 147->101
59



LATERAL & TORSIONAL RESISTANCE &
A SEMEPCM LCFM |

Resistance in y -direction

|3

- Resjistance in X -direction

I Torsion Resistance

[
E——
o
<
E——
——

= I |
[ y i I I—&




FOUNDATION 5
A MEPCM LCFM —V

| CTn
' To sustain soil pressure

..................................................... 1

Retaining Wall Column

12' r

col

4 = b 53.2k
lg;oﬂ SItqu
Apine =4x4=16f1"> A4 .

footing

=10.64 1

I' Foundation 1 Foundation

Thickened Flat Plate Thickened Flat Plate

e

lnfill Soil L .........................................

Water Table

61



INTEGRATED FACADE (Air Challengg

A SEMEPCM LCFM

20°

Slmpllfy

Initial Idea (Leaf + air purify) 2/19 Crit

AMPOTE TAINSHSTIRTAYICAR A4 TR
JEpOYT  Rrins.Geamescy sk T
INPOTT MATH

rwnnmooo-c L-nm

L ragir ans )
~-l et h h- M‘ulm Comermd P, Tevghby wogle) s
reenTh = BainkMiin, 5,01
veeele,X = turseze h Xelezgaremath. oos s c:ul.
meaniT. T - 0 3

setuzn sex:lt

Grasshopper to generate geometry Python progamming

Prefabricated Panels

for parametric design

62



FUTURE DEVELOPMENT

A SEMEPCM LCFM

arrangement

Decouple Facade System as Non
- Light Structure Air cube
- Patterned voronoi with various

-structural

Solar Facade Panel

KA
e

N

Air Purifying Facade

63



SMART BUILDING SYSTEMS
A SEMEPCM LCFM

Lighting control

HVAC systems @
Monitoring

Efficient maintenance

Safety

64



SHADE STUDY
A SEMEPCM LCFM

March 10am 88 pm !

June8am 810 pm

December1lam &7 pm !

A

65



OPTION # & PASSIVE VENTILATION

A SEMEPCM LCKFM ﬁl
i l Passive ventilation with PRO CONS
operable ceiling fans Use of passive strategy Challenging to control
¢ _ Lessductwork
oo Controlled ecosystem in
o facade to dehumidify the Lower electrical use
air
_,l,{—l_: Displacement ventilation PV PANELS

66




PLANTS AS BIOFILTER
SE CM

Improves aesthetical value

Improve microclimate and air quality
Local plants

Dehumidification of air

Students taking care of maintenance
b decrease vandal.

PLAMTS

OFFICE

67



MECH. VENTILATED AREAS
A SEMEPCM LCFM

a0 100

TR

Underground level

I AIR SUPPLY
I RETURN

/ 25' /

Ground floor

100’

68



OPTION # 2 AIR BASED SYSTEM
A SE CM LCFM

VAV system delivers air and cooling

PRO CONS

Humidity control High electricity costs
DOAS (Dehumidification of outdoor air)

Simple solution More ductwork

VAV system overhead distribution
Lower ceiling height in offices

Displacement ventilation

PV PANELS

Y

69



AIR DISTRIBUTIOIRUCTING F@
A SEMEPCM LCFM -

i

Ground floor 1st floor Intermediate 2nd floor

I AIR SUPPLY ‘
B RETURN

SHAFT
70



FLOOR SANDWICBFFICE
CM LCFM

Concrete + Passive ventilation

Halway

8!8A|

office

Slab to slab height: 10

]6‘!

Steel/concrete + Air based system

]6“

Hallway

=@

e

7|8l|

office

12

Slab to slab height : 10

71



OFF SITE LOGISTICS 7
A SEMEPCM LCFM
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A SEMEPCM LCFM ]

=

17 Site
" Esmo Gruas Hidraulicas Cranes

() BlueLine Rental Excavators
and Man lifts

—— —

——ma

i

RavramAan

José Miguel Agrelot /
\ (@7) ?[4)

2

73



MATERIAL PROCUREMENT
A SEMEPCM LCFM

Sabana
‘ Dorado
vésiBa Sabana (696) | Qe Levittown
NN 7 13 Loiza
2y ) O Ng& Campanilla ] ——p— Q
Vena Alta ™ N g™ A .
. Kol 7~ (188
Materials | 8 @s) (29 |
'iﬁi’ Site Toa Alta .;‘,_\\C . | San Isidro
Largjina : -
: L (§) canévanas, = Rio Gral
, Marxuach Precast Solutions _ = F 166 |

artol

@B
D

, Steel and pipes Inc.
Q Acha Trading
' United Glass Co.

, Cemex @

Naranjito ._ f <
(152) )

Tesoro en Maderas ‘ J
1R7 A 3 Malada

960

Q Commercial Plastics Corp
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SITE LOGISTICS PLAN
A SEMEPCM LCFM

KM 1
i

Exit \ IVers;
Waste Bin

Recycling Bin

— Crane Location 2

Mat. Laydown ——]
Loading Zgnh

Entry




SITE LOGISTICS PLAN

A SEMEP

LCFM

Mat. La
SN

278" 1 13/18"

down 2

(rane Logation 1

199 11 1/16"

Labor Rest Area

76



CONSTRUCTION QUALITY AND SITE SAFET\["‘J
A SEMEP LCFM I

SITE SAFETY

All Visitors and Contractors must report AREA DE
to Site Office to receive information and |CONSTRUCCION
rules regarding this site. L 4

Training of workers.

Water provided to
improve health.

Safety helmets
Construction Activity must be worn
Pollution prevention
* ::’EI:KIHG
Safety footwear ABOVE
must be worn
High visibility jackets [~
must be worn

Waste Diversion Plans

Traffic Management Plan

w No unauthorised persons
% allowed on this site



CONSTRUCTION PHASING
SEMEPCM LCFM

Labs are located in the ground floor after
coordination with A

Facade on the side of user entry completed

Temporary cooling provided for the labs

Lab Areas cordoned off

Toilets

User Entry

- ="
!
— |
|

¥

|

—

Mech
_— | Room
I
| Labs I
LE® ) _I

| o' \MG\/J‘ |

I\_

-

Construction
Entry

F

Ground Floor Plan 79



CONSTRUCTION PHASING
SEMEPCM LCFM

Mech Room  Toilets

I— -_— s - e | N N\
: Labs

[ | T I 41';‘11“'

Labs located on the ground floor. : - User Entry
Facade on the side of user entry completed. m C':
| > 100’
Labs occupied by May 5 ™ Construction m
Entry

Temporary cooling provided for the labs. | Il

Lab Areas cordoned off. ‘ M 20

/ 100’ /

Ground Floor Plan 9



CONSTRUCTION SCHEDULES

A SEMEPCM LCFM'! Lo !
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
Steel
| | | |
/Precast Concrete
I | | I
ey oa—— Harvarni | arwiaty froe IM* | [t (e | [ Mo
- —— it
Jun 31D e | | | | Miow 2020
[ S—— Trmining
1S - Aag WS et 15718 - Now
Founkition Wl Fsichuas
| teavomanm Concrete I e ez I
Flumbin  Ebesator
1 1 b jnn - g & 1
| : M |
Hurricane Season Constnection Starts Lab Qocupal Hurricane Season Construction Ends Ready for Hurricane Season
Starts More 18710 May 620 2020 Starts g § 20 Oooupancy 2020 Ends
30 hhcrs 15 10 Jun B 26 S 10 Pl 28020 80



