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Project Brief

. - ﬁ{:‘! PPVC - the Statistics for Residential Halls at NTU
L& "“‘N”‘
Pf@]éﬂi EXO tHsIion é:- I NTU1 NTU2
= l‘:: Gross Floor Area (entire development) 54 000 m2 48 550 m2
ST Gross Floor Area (using PPVC) 29 400 m2 20 600 m2
N Ov m7 5 . :\‘: > Percentage GFA (entire development) 55 % 42 %
§ ﬁ; :": - Percentage GFA (floor areas above podium levels) 68 % 53 %
s Sl s
E"E fu A= Total number of modules 1213 676
== eSS Total type of modules (structurally) 38 60
s =S Total type of modules (architecturally) 263 277
g:-: “;« - & Typ module weight - ranges (room types) 66t~8t 5t~17t
— L RET i ranges (apt type) 12t~141t
v= g oas
F— ‘:-L’"‘ -
’E = :,m: ™ Total number of ancillary attachments 502 108
s 3 Air-condition ledges 188 67
= ﬁ . Linkways and weather ledges 314 41
1] d |
R Total steel tonnage estimated at 4442 t 3240t
- equivalent to (in terms of PPVC-areas) 150 kg/m2 157 kg/m2
equivalent to (in terms of per module) 3.66 steel t 4.80 steel t
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The Experiential Learning Cycle

Concrete
Experience
(doing / having an
experience) M | C
Active Reflective Learnin g
Experimentation Observation
(planning / trying out (reviewing / reflecting CyC I €

what you have learned) on the experience)

Abstract

Conceptualisation

(concluding / learning
from the experience)
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Client Team
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RolesandrRespoiisibilittes’ of Hreject RBER&

Contractor'siesigaer
Maodel for other pilot projects

Client Team

AuthorisedPerson

Registered Structural
Engineer

Project Consultants
engaged by Client but
only provide reference

design MiCReady/ Non
MiC) for tender

Contractor Team

AP & RSE Qualification
but not AP & RSE Duty
\_/

= o

Designers engaged by
Contractor/ MIC Vendor
responsible forMiC Detail
Design only and Onward
Submission to Project AP RSE

A

InneGellIMeodel
similar to conventional
building projects

One Team

AuthorisedPerson

Registered Structural
Engineer

Al
\_/

“
i b
Project Consultants engaged
by Client and responsible for
all MiC Detail Design&
Statutory Submission before
and after contract award

Contractor Designer responsible
for Contractor Design Portions
only, e.g. facade and temporary

work



InneCGelIMIC VendorsSeleoiion

7 nos. tenderers expressed interest

A Held Initial Discussion with each vendo
A Vendor submit sample MIC Drawings
A Fabricate and deliver MIC Prototype

A Demonstrate Fabrication Capability

1) ManufacturingProgramme

2) Precedent Job Reference

3) Preacceptance Approval
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Handson experience from IPA and project submissions

In line with PNAP ADS6, major design considerations include:
A Structural system and design loads

A Vertical and lateral load transfer mechanism
A Structural stability

A Progressive collapse

A Corrosion protection

A Fire protection of structural elements

A Structural connections

A Design for temporary stages

A Workmanship requirements

A Specification



Structural System

A A stability structure
independent of theMiC
modules is necessary

A This layout shows a stability
structure formed by two
insitu rc cores andnsiturc
slabs and columns

In-situ RC cores for lateral
force resistance

Modules

In-situ RC slabs and columns

\\\I)

L(figh & (f)r;-,mg(s



Structural Stability (Permanent Stage)

pae e are e eana e A For the structural analysis of the
R N N Y building, the floor elements

P & & & & § B OB & & 8 & AN ‘ within the cores are treated as
rigid diaphragm, and the linking
T T T I T O T T T I floor slabs are treated as semi
rigid diaphragm.

i 'f";‘._»:;:;.'i" @ Rigid diaphragm
Semi-rigid diaphragm

Shell with actual stiffness, equivalent
to semi-rigid diaphragm
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Design Loads (Wind Loads)
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A Wind loads are transmitted from the facade to
the stability system of the building (cores and
linking floor slabs) via the modules.

. A All the critical wind directions for the tower
layout should be considered

WINDY

WINDV 4 WINDQ

WINDU

‘ \/-30"
S / WINDX

‘J_fo_f—

AN WINDP

WIND LOAD DIRECTIONS
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P rog r‘eSS IVe CO I I apse Table 4.3 - Partial load factors and combinations for extreme events

L_oad c_ombination Load Type
&Z?Lurcigfd?naéth’ Dead Imposed Earth and Wind Extreme
. where present) water Event
Critical columns are removed for G Q, s, w, A,
ong Adverse | Beneficial | Adverse | Beneficial
analyses of effects on stability for . ded 105 | 10 | 03 | 0 105 : 70
. imposed and
three scenarios extreme event
2. dead, lateral 1.05 1.0 - - 1.05 0.35 1.0
and extreme
event
3. dead, lateral, 1.05 1.0 0.35 0 1.05 0.35 1.0
imposed and
extreme event

o - Load factors for accident cases

Scenario 2 @
Scenario 3 ‘

%o ‘ Column removal




Structural Stability (Temporary Stages)
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—p Lifting point

Lifting Condition

Road Transportation Condition

Cold formed PFC in compression/tension
to share the load between both ceiling
beams

Portal frame resisting
lateral loads to be
checked

w—p Load path
A\ Anchor point

£—p Slab span

Critical face for applied wind. Wind load

Cold-formed PFC to be

checked for the transfer of

wind load to the floor and s

ceiling beam S}ab will actas a
diaphragm to spread
the loads applied on
the floor beam

Lateral Stability due to Wind Load
Leigh&Orange



Structural Stability (Temporary Stages)

All temporary conditions of the modules a@ealysedo ensure the integrity of the units is maintained.
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Design Changes after IPA Granted

Non-system changes are allowed: Vs ”IIIIIIIII// 'l/
A Member size

A Module dimensions [F&2dzi | OOS

A Slab thickness

A Addition / removal of members

A Openings

Compare superstructure submission to 1P/
version and provide justification for
RATFSNBYOSao b2 Lt
resubmission is required.

NI

Layout approved i
Superstructure
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Quality Assurance Scheme (QAS) and Qualified Supervision

Al tkw{9 02 OSNATeE& 4&adzLJLJX A SNJ
fabrication

A Important to recognize scope of work undertaken by
different factories, trades and sutontractors

A QAS to be submitted and must satisfy BD for IPA to be QUALITY ASSURANCE SCHENE
ap p roved FOR HKSTP INNOCELL PROJECT

A For project stage, QAS should be submitted at least 14 |
days before commencement of fabrication in factory

A AP/RSE should plan carefully for the qualified supervisior
of aMiCproject since it is likely to involve T3 and T5
personnel for awaypase supervision.

WS 1)



Planning and Coordination

A Planning and programming are important aspects
of MiCfor reaping its benefits

A Topography and site location study
A Cranage arrangement

A Transportation arrangement

A Temporary storage arrangement

galvanized coating to be
removed for bracket welding

A A successfuliC project relies on goodoordinaton
Almportant for key personnel to understand fabrication details of all trades

A Example: welding of facade brackets to galvanized main frame (mindsetsifeons
off-site installation not applicable)

\\\I)



Monthly Audit Reports
A A monthly audit report has to be
submitted to the BD foMiC projects

A Coordination with the Contractor &
sub-contractors is important

At reflects on the quality checks done
At also keep document checks in shap

Summary of Audit in Documentation

- BD approval Drawings In order
- BD accepted Quality Assurance Scheme In order
- Inspection loghook In order
- Record on concrete production In order
- Inspection form In order
- Welding test report In order
- Shear stud bending test report In order
- Concrete cube test report In order

Summary of Audit in Prefabrication

Structural Steel

Summary of Audit

- Size and dimension

Satisfactory

Mil Certificate and dimension
measurement

Setting-out checking S

layout of the steel

w

Shipping preparation works
checking

reinforcing bars

- Welding Satisfactory | VT, UT and MPI by laboratory
The following items are checked in the audit checking. Video Record of Inspection is . . i .
) ) - Galvanizing Satisfactory | Measurement of coating thickness
attached in Appendix A.
It S/NS Remark
S / - Shear stud installation Not Visual Test and Bend Test by
(1) TCP check S .
inspected | laboratory
. Fima " " Steel Reinforced Bar
2) INISNINg workmansiip - - Size, pattern, fixing and | Satisfactory | Refers to approval drawings

\\'\I)




Inspection and Test Plan (ITP)

A An ITP should be designed like a complete summary of acceptance criteria
A Advisable to be more comprehensive than BD requirements for QA Scheme

\\\I)

R

JTP Document No.: ITP-S-MIC-001
Task No. Task Description

10 Acceptance of ITP

20  Documentation review
2.1 Shop Drawing / Fabrication Drawing

2.2 Workshop Work Method Staternant

2.3 Proposad Tasting Laboratory / Fabrication Factory
- Welding Test. Material Test, Goncrete Cubs Test
Rebar Test, atc.

- Factory of MiC Fabracation Galvanization / Heat Soak

Treaiment / Fagade Fabrication, el
2.4 Material against material submission schedule

- Structural Steel, Welding Consumable, Aluminum, Steel

reinforcement, Goncrete, athers Accessories, &ic.
2.5 Other Document Submission
- Welding Procedure and Welder Test Certificate,

Calibration Report of the Heat Soak Treatment Ovan,

Matarial Susalir Inform,

alr
0 Prefabrication of Facade (Curtain Wall + Cladding)

3.1 Material Verification and Pre-treatment
a Stuctural Steel Dellvery
- Hot-rolled Steel Saction
- Hot-finished Hollow Steel Section

b Structural Steel Sampling

Revision: 5
Timing

Raview & check prior to Works

Renew & check prior to Works

Raview & check prior to Works

Raview & check prior to Waorks

Renew & check prior o Works

Review & check prior to Works

Each Baten ! Upon Dellvery

Upon alivery
ADV-36: One specimen for svery
40tonnes of sach section or plates of
aama thisknase o tha

sarma saat n ke

InnoCell - Structural MIC Prefabrication Inspection and Test Summary Plan

Type of

Approved Submission
Form

Review

Review

Raview

Review

Review

Measure and Visual
inspection

Labaratary Test

ITP-5-MIC-01

Approved Submission Form

Approved Submission Form, ADV-36
P8.51-ClL54

Approved Submission Form

Approved Submission Form

Approved Submission Form

PS5.52, BS EN 10025-1:2004
PS.52, BS EN 10210-1:2006

BS EN SO 6892-1:2016, BS EN 10002-1:
2001

AT 17 =< 32 7 1’ = 5
LV HIPHING ENGINEERING CO LTD

Acceplance Crilerla

ITF reviawad by all parties and accepted to use in Project

Ensure all drawings are al Consiruction Issue

The mathod statements to be submitted by the Gontractor shall

descrite the methods of design, constiuction andior manufacture and installation
proposed for all normal activlies associated with the relevant par of phase of the
Warks,
- detail any special aeti
ar phase of the Waorks;
- ideniify the amount and nature f the Contractor's equipment and temporary Works
which the Contractor proposes to use:
- deseribe the supervision policy which the Contiacior proposes 1o follow, particulary
with regard 1o the work of Sub-Contractors of any ler,
- contain sufficient information to enable the Architect 1o understand and appraise ne
Contractor's plan for the execution of the Warks and for the control of the quality of
the Works;
- contain details for fraffic management andior road closures if required; and
= include other relevant information,
Ensure Proposed Iaboratory are HOKLAS / CNAS Lab or MRA Partners
Factories are under IS09000 or equivalent

ties or processes required or proposed for the relevant part

As per corresponding requirement

As per corresponding requirement

- Straightness of Sactlen by Visual Inspection

- Mill cerlificate of steel Grade comply with approved drawings.

- Measure Dimension of Section comply with Section Table

- Condition of Steal for Fabrication is not to be more heavily pitted o rusted thatn
Grade C of Swedish Standard SIS 05 58 00

- Material Tolerances Clause 15.1 10 15.9 of HKCSUS

Laboratory Testing Procedure

- Required Tensila Strangth and Elongation percentags

- Chemical Composition

Modular
Building
Systems
Date: 28 June 2018
Inspection Requirement
HH

cimc zP RASE Rep. AP Rep.
R R R R R
R R A R
WR WiR WR WiR R
WR WiR WR WR R
WiR WiR WiR WiR R
WiR WiR WR WiR R
At w2 w3 w3
Al w2 W3 w3

Remarks




Digitization

AIncluding inspection forms, test
reports and drawings

A Avoiding document loss

A Enhancing traceability

Almproving transparency
A Environmentally friendly

\\\I)

HK Science Park InnoCell Development
Heong Kong Science and Technolegy Parks

5/F,Building 5E,

5 Science Park East Ave,

Science Park

Shatin China (Hong Kong)

MAIL TYPE

Inspection Record

\\\I)

REFERENCE NUMBER
HHEXQ-RI-002915

MAIL NUMBER
WSP(Str)-INSPREC-001492

Re: PD/WC/213/RISC/STR/W/1384

From
» To (2)
¥ Cc(9)

Sent

Status
~ DETAILS
Trade
Inspection Type
Inspection Ref
Inspection Date
Inspection Time

Permission

Comments

Mr Ken Cheng - WSP Hong Kong Lid

Mr Simon Kwok - HIP HING ENGINEERING (+1 more...)
H.E. Wendy Fan - HIP HING ENGINEERING (+8 more...)
Wednesday, October 7, 2020 4:13:46 PM HKT (GMT +08:00)

MN/A

PD/WC/213/RISC/STR/W/M 384
9/28/20
430 PM

(1) Notice of no objection, the stated description of works was completed in compliance with the specified
requirement

is given




INNOVATIVE i MA DIN H K @-STAGE MIC / DFMA CONSTRUCTION

CONVENTIONAL MIC AMADE I N HKo 2 STAGE MI C

. 8300 . 8300 . 8300

IN-SITU CONCRETE TOPPING WITH
STRUCTURAL FALL

MATR'X DECK MATR'X DECK

FLOOR FINISH FLOOR FINISH FLOCI FINISH R FLOOR FINISH
WITH FALL WITH FALL WITH FALL WITH FALL

Steel column

IN-SITU CONCRETE TOPPING WITH
STRUCTURAL FALL

MATRIX DECK MATRIX DECK

FINISH FLOOR FINISH
FALL WITH FALL

FLOOR FINISH FLOOR FINISH FLOI?
WITH FALL WITH FALL

2D panels fabricated of§ite,
assembled on site (HK)

MIC MIC MIC
TYPE 1 TYPE 2 TYPE 1

OPTIMISEfor transportatiod combination of offsiteliC
and onsite DFMA make it feasible for long span usages

FLOOR FINISH FLOOR FINISH FLOOR FINISH

FLOOR FINISH FLOOR FINISH FLOOR FINISH

EFFICIENT DESI&e&liminates double structure and reduces

WITH FALL WITH FALL WITH FALL WITH FALL WITH FALL WITH FALL @ o X N N ) N
- '  r - N number of joints and esite installation & construction time

MAXIMISEBffsite construction benefits. It would reduce
approximate 292,00m3 of waste which is generated from the
formwork works.

INNOVATIVE LIGMIEIGHT FLAT SLAB SY STétNMce

weight and maximize headroom

® INEFFICIENT DESKEdouble column, beam,
slab, wall and joints

® COMPROMISERar headroom




WORKSHOP TYPICAL BAY ARRANGEMENT

Pipes and conduit
concealed in non
tructural wall

MODULE

Prefixedairduct,
lighting fixtures,
electrical trunking,
sprinkler main pipe

LOWER
MODULE

Prefixed sink, Steel structural =

~ Integrated external
= wall and facade
feature

e T = D_rngl! system
faucet and power =—* B column OSSN with finishes =
socket g 2 -

e 3 > =



- - services to be |
connected on site

_________

LOWER
MODULE

ety

- Column spliced -1 Connecting = < = S =

- joint to be bolted ~ '=- Ccladding/ wall Ef==—a a3 = = =
ite finish to be finished = =
= on site

Column detail



WORKSHOP TYPICAL BAY ARRANGEMENT

Typical Workshop
Module
(~400sgm each)




WORKSHOP TYPICAL BAY ARRANGEMENT
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