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NTU Learning Hub

Designer : Heatherwick Studio
Architect : CPG Consultants
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VisSion NANYANG

TECHNOLOGICAL
UNIVERSITY

A VIBRANT UNIVER-CITY

NTU's Campus Master Plan will transform the varsity grounds into a Designed along sustainability principles, the new spaces will add to the
mini city, pulsating with activities that bring together students, faculty lushness of the campus, incorporate eco-friendly features and create
and staff in cross-campus interactions. formal and informal spaces to connect the NTU community.

A) Graduate Hall at Nanyang Crescent

B) Learning Hub at South Spine

C) Residential Halls at Nanyang Drive

D) Residential Halls at Nanyang Avenue
E) Residential Halls at Nanyang Crescent
F) Faculty Housing at Nanyang Avenue
G) Academic Building at North Spine

H) Learning Hub at North Spine

| ) Inter-disciplinary Research Building

J )} Lee Kong Chian School of Medicine

New Facilities
- Approximately 200,000 sqm of new space

- 8 new halls of residence for approximately

5000 residents
= = - New academic spaces including lecture theatre,
1\?:/ 130 tutorial rooms and new library facilities
)
- 110 units of faculty housing

- Approximately 50,000 sgm of laboratory and
research facilities



corridors




classrooms




Heatherwick studio
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BIM for NTU Learning Hub

=  Submissions Process
= Construction Stage
=  As-buillt model requested by Client for facilities

management



Building of the BIM model
= Design model in Rhino
= No easy fransfer from Rhino to Revit

= Rhino — Autocad - Revit



Submissions Process

4

Planning Stage (URA)

g ¥

Fire Departiment (FSSD) Building Control (BCA)

= Accessibility Provisions

=  Buildabillity Score

B Green Mark



Building Control (BCA)

Accessibility Provisions and other

building control requirements

Handrail heights,
spacing, widths of
staircases,
doorways,
headroom, size of
openings etc are
checked



Building Control (BCA) Mandated by

= Buildability Sco amm Building and
Wes=s:| G Construction
Authority

= Methods of scoring:

"= Standardisation

= Minimal fransfer
structures

= Minimal
plastering/tiling/st
one finishes

= Minimal brick
walls

=

FIFABMItE

BIM generated tabulation of building ﬁ%’j?ﬁ&i%%
elements and concrele volume - =
calculation: ] [ :

FEAEBMITEIER= - Window Schedule S T _ ——

Minimum
Requirement for this
F o e coern typology and size:

' 66 points

FIFEBIMIHE
KERS



Building Control (BCA)
=  Buildability Score

=
o

=%
o

B [EX]| eca- 3D View: (30 MODEL)

Submission method

@ Basic Wall [2479372] ]
@ Basic Wall [2473449] . o
& Basic Wall [2473516]
@ Base Wal 247985 IS using a form
& Basic Wall [2479704]
& Basic Wall [2479777)
& Basic Wall [2430009] .
& Basic Wall [2506213]
& Basic Wall [2506214] B | M mOd el IS Used
& Basic Wall [2506215]
B © B el 506215 to compute data
& Basic Wall [2506217] .
& Basic Wall [2506218]
& Basic Wall [2506219] USlng
& Basic Wall [2506220]
[ & Basc Vil (2506221 eBDAS programme
& Basic Wall [2506227] |
& Basic Wall [2506228]
& Basic Wall [2506229]
& Basic Wall [2506237]
& Basic Wall [2506335]
[ & Basic Wall [2506357]
SubPart 1
—rciad N Length of walls,
4

Enl
List Vit | Thumbni | Marku Madel

Markup Properties |$—J E"‘El E|

railing etc can be
generated




BRupREARSIE

BEGIINHEZNS

Building Control (BCA)
Green Mark

NTU Learning Hub
Daylight Performance @ Atrium

December 22" 13:00
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Note: Simulation carried out at sunny sky condition at 13:00 hrs
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Note: Simulation carried out at overcast sky condition at 13:00 hrs

Sustainability rating
based using points
system

BIM model is used
for computing
data, eg air
conditioned areas,
volume of concrete
used

Simplified models
are built for
simulation purposes

Green Mark award:
PLATINUM



Construction



Modular Construction

Variation within
Standardisation

Deviates from the

77 common

presumption that
modular

.. construction adopts

the repeated use of
completely
identical elements.



BIM Model — the components

column and slab

™~
model constructed in autodesk revit




BIM

[

N

Wall layers and families for each component



... the modular components

Cgml%i@ (2 é\(\ (7
N N

] 9 core wall panels 4 window units

] ] columrlm; dr;g‘les

] O facade panel curvatures



modular components

core wall form liner panels

600 & 850mm wide, 3.8 height

3D formliner pattern
modeled in Rhino and
Grasshopper, then
converted to 3D
Autocad to be
fabricated



modular components

core wall form liner panels

600 & 850mm wide, 3.8 height
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modular components

core wall form liner panels




modular components

columns

11 angles, 3.8m height




modular components

columns

11 angles , 3.8m height

Hentherwiek studic




modular components

columns

11 angles , 3.8m height

ROOF LEVEL

FFL +161.100
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FFL +145.400
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FFL +141.800
3R0 STOREY
FFL +137.800
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modular components

columns

11 angles , 3.8m height

BIM used to check Confractor’s
model against design model

€32 | APPROVED 22/7 45 APPROVED
C33 APPROVED C43 SEE COMMENT
C40 | APPROVED 22/7 C29 | APPROVED 18/7
c44 APPROVED C23 APPROVED
Ca7 APPROVED C35 APPROVED
€52 | APPROVED 22/7 19 APPROVED
56 APPROVED C20 | APPROVED 18/7
51 APPROVED C18 | APPROVED 18/7
C46 APPROVED [ APPROVED
C43 APPROVED [ APPROVED
C36 APPROVED C13 DEPEMDIMG
30 APPROVED Ck SEE COMMENT
€21 | APPROVED 22[7 C7 APPROVED 22/7
€27 | APPROVED 22/7 C22* | APPROVED 22/7

APPROVED 22/7

n

EXISTING COLUMN INCLINATION

S —
;E.S : NOOs* 1.54* 2,451 1,40* 1.55° SE:.SE-' 0.20*

c% ¢ en car cm cm car cn cad cdd car (24

CONTRACTORS PROPOSAL




modular components

facade panels

2m width, 10 curvatures




modular components

facade panels

2m width, 10 curvatures
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modular components

facade panels

2m width, 10 curvatures

Due to the geometry of the panels, it
was not possible at the time 1o model
the panels as ‘walls’, as such they
were modeled as objects which could
not have much data attached to
them



modular components

facade panels

2m width, 10 curvatures
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modular components

facade panels

2m width, 10 curvatures
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Heatherwick studio
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modular components

facade panels

2m width, 10 curvatures
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modular components

facade panels

2m width, 10 curvatures
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modular components

facade panels
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modular components

facade panels

2m, 10 curvatures




Ceiling Plan: from design to construction
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MEP Coordination

il agte
Aatirw W& ook - '-_-h ﬁ
o  Faoiiow

blrmtiy BFTas

i lan bl ',!,p o

A M-S O G-OE G5 -

= @

potidrgtimn Forprufle PisTewnce
e ] bRy { hEde

S ihiiad L —

§
-]
o
= |

||'_-*1 1, Cotwmpry . =

7 - Pructural Colinre
f - Wb Colors
Srus CourTe
et Chiares
Srushos Courrw
Snpdus Cobrera
Srnre St
Sheyrbur Colrre
Aot Tolamra
Flonn . Faar A Sab - Mk o 13N
St i Cokimmy - Conoree PourdColes S0 @2 TSIT9ET
4 & Thrchsl Colers
¥ St Cotrrs

S

=

Crewherd: Fricy. | Mebree v V0 E2 =0
Logh Lipaerhei
| L F e piieg et ey i Ao

TTH SR S - LEVEL 151000 11
HTH SRCREY SLAMN - LEVEL 257 100

MISE LEVEL 186115 7 ROOF PLAM

TET ST SITF FOMTETT

checking for interference




MEP As-Built
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Team

CLIENT

Nanyang Technological University

CONSULTANTS

Architect

Design Consultant

Civil/ Structural Engineer
Structural Concept
Mechanical/Electrical Engineer :
Quantity Surveyors
Green Mark Consultant
Fire Safety Engineer
Acoustic Consultants
Landscape Consultants
Lighting Consultants
Induction Unit Specialist

CONTRACTORS

Main Contractor

Piling Contractor

Services Diversion Confractor
Minor Sewer Contractor

Lift Contractor

SPECIALIST SUPPLIERS
Form Liner Supplier
Facade Panel Supplier

PROFESSIONAL PHOTOGRAPHY
Hufton & Crow

: CPG Consultants

: Heatherwick Studio, London, UK
: TYL International

: Arup London

Bescon Consulting Engineers

: Davis Langdon KPK

: CPGreen

: LKH Fire Engineering

: CCW Consultants

: Perfect Sense

: L’'Observatoire International, New York, USA
: TCS Engineering

: Newcon Builders
: KH Foges

: Supersonic

: Goh & Foong

. XJ Elevators

: Eng Lee Engineering
: LWC Alliance






