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Once upon a time....

L “; o We invented bricks and started to
- e diE =t build multi-story buildings.

== o e To build multi-story, we

Eo N g e used “tower cranes”. At that
e T 4 R time, the cranes were made of
timber.
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Credit: Grand Raids History & Special Collections, Archives, Grand Rapids Public Library, Grand Rapids, Ml
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Now, we have heavy duty tower
cranes.

|s the method of construction
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Victoria Hall, Wolverhampton, UK
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The tallest modular building in Europe
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Extensive Coordination with Multi-Disc Work

Structures +Architecture

Step 1- Structural Steel Step 2- Pod Assembly Step 3- Framing/MEP

ARUP



4D Production Sequencing

Phase 1. Bathroom Phase 4. Module
Pod Fabrication Factory Finish Work

Phase 5. Mateline
Connections in Field

Phase 2. Factory Phase 3. Factory Module
installation of Pod into MEP Work

Module ARUP



Embedded design data within model

* Intelligent “families”

* Parametric grouping

 Modular constraints require accurate
representation of services and
geometry

e Ability for:
* Spec integration
* Equipment schedules
e Quantity scheduling

e Coordination

ARUP
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Exhibition Space




Elderly Home




Hotel Room
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' Hostel

(e.g. Student) ‘
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' One Bedroom Unit
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Three Bedroom Unit




T

Potential for MiC in Hong Kong
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Modular Construction in Hong
Kong: Drivers?

* Productivity greater efficiency

 Increases in labour costs

« Rapid development-Strong demand for
housing, student residence, nursing and
student home, etc

 Sufficiently large market/sector

« Advances in technology in design tools and
manufacturing process

« Safety

 Better risk control

« Improved Sustainability

« \Weather condition

 Policy — incentive to encourage investment,
research, training.




Modular Challenges

Mind set, Investment & Design Issues

Consumer confidence - Patchy track
record and perceived negatively
Skeptical — long term flexibility

Dimension and weight of units

Robustness — vertical and horizontal
ties.

Service interfaces
Fire rating, Acoustic performance
Current regulation constraints
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Typical Modular Arrangement
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Structural Floor System for Modular Construction

Steel Floor Cassette Option
» 22~25mm Cement floor board

» 3~5 mm neoprene anti-squeak strips
provide damping

> steel joists
- standard cold-rolled steel edge beams

» foam concrete/ sound insulation
(optional)

* base protection board (optional)

ARUP



Typical Floor and Celling Detalls

4 Vi Floor surface

Insulation

s |2

Insulation

I Ceiling joist
|_< 300

(b) Cross - section through floor and ceiling

-1

i18

150

y10

20
Tgap 65

A0

\ \ 1 or 2 |layers of fire-rated plasterbaord

-

300 mm
Overall depth
of floor

Y

Details of 4-sided modules showing recessed corners

with additional angle sections

Bullding Design Using Modules
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Building Design Using Modules

R M Lawson

E2c PhD CEag MICE
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Introduction

The uze of modular and other hghtweight formes of buidng construstion

is incteasing  The benefits of off-site prefabrication and improved quakty

n manufacture are being realized for recidential budcmgs. for moed
ialMoucing projects, ed ional and health cector buildings.

The varous design issues related 10 complance with the Buiding
Regulstions. including structural action. acoustic and thermal mzulstion,
wete sxploced in the SCI publication Rexidential Buiidings waing Modula
Construction (SCI P02}

Thiz publioaton reviews the bazic principies of decign ucing modular
construction and addeesies the opporunities 10 achisve a sensible level
of standardization. covermg basc dimenzons for planning interfaces with
cladding, services and other details

The main sectois of appleaticn of modular construction are

o Prvate houzing

Social housing

Apanments and mixed uze duddings

Educational ssctor and student residerces

Key worker accommod: and housing

Pubbc sector buldings. such as prisons and MoD buldngs
Health cector buidings
Hotels

Unne Projcot = Plymowth; Modulce supporeed by inclined tubular oolumne
Courtezy, Unte Moduer Schsions




Modular Challenges

Fabrication, Erection & Maintenance

 Crane tonnage & on-site storage of modules
overnight

* Logistic and Access — dimension of units
controlled by traffic, road access.

» Waterproofing/Leakage control
* Maintenance crew familiar with the system

ARUP



In HK, for vehicle not
exceeding the limit as listed in
table 2.2.1.1 do not require
escort and permit.

Table 2.2.1.1

Overall Dimensions of Vehicles

Vehicle Ovwerall Length Overall Width Overall Height
(m) (m) (m)
Private Car 6.3 2.3 2
Taxi 6.3 2.3 2
Invalid Carriage 6.3 2.3 2
Light Bus 6.9 2.3 3
Bus
()Single Deck 12 2.5 3.5
(iNDouble Deck 12 2.5 4.6
Articulated 15 2.5 3.5
Light Goods Vehicle 10 2.5 3.5
Medium Goods Vehicle 11 2.5 4.6
Heavy Goods Vehicle
_ORigd _ _ _ [ ] 25 _ _ _ _[46_ _ _ _
(iArticulated 16 25 4.6 '
Special Purpose Vehicle _17_-_-_-_-_%-_-_-_—_-4._6-_-_-_-_"
Tricycle - 1.1 -
Trailer 13.5 2.5 4.6
Pedestrian-controlled Vehicle |4.3 1.6 -

Source : Transport Planning & Design Manual Vol 2, Transport Department, 2018
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Thank You

goman.ho@arup.com




