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1.1 Prefabricated Public Housing Estate Construction (TM A54 S2)

* 3 main phases
e Production
* Logistics
e On-site assembly
* Pros
e Low pollution
e Low Cost*™
e Strong architecture
e Agile teams
* Win-win
* Cons
e v.s. labor cost
e Higher level management
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1.2 Work Study for Precast Concrete Elements

Precast Elements Schedule

- Precast Volumetric

Bathroom (VPB) (28 nos.)

- Precast Facade (46 nos.)

- Semi-precast Slab (100 nos.)

- Precast Staircase (6no0s.)

- Precast Partition Wall (9 nos.)

- Precast Tie Beam (3 nos.)

- Precast Refuse Chute(1 no.)

(Proposed Precast Element)

- Precast Water Cabinet (4 nos.)

(Proposed Precast Element)

- Precast Landing (6 nos.)

(Proposed Precast Element)

Total 203 nos.
Preacst Elements
per Typical Floor !l!

Typical Floor of Block 3
(Total 5 nos. of Blocks)

Prefabricated components on one typical floor
(Source: Main contractor)
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1.2 Work Study for Precast Concrete Elements

Prefabricated components summary

(Source: Main contractor)

Block 1 Block 2 Block 3 Block 4 Block 5 1 Total \
ElementsName . . . . . I
Location Total Location | Total | Location | Total | Location | Total | Location | Totalf| (All Block) 1
Precast Water Tank G/F 3 G/F 3 G/F 3 G/F 3 G/F 3 1 15 |
1/F 44 F1-F33 1056 F1-F35 1610 F1-F2 74 F1-F34 1564'r l

F2-F31 1560 F36-F37 72 F3-F36 1564 F35-F37 111
Precast Fagade = 26 F37-F38 = I. 7855 :
F33-F34 82 l I
Precast Parapet Main Roof 52 Main Roof 32 Main Roof 46 Main Roof 46 Main Roof 46 | 222 I
F2 89 F2-F33 1984 F2-F35 3400 F2 83 F2-F34 3300I_ I
Semi-Precast Slab F3-F31 2900 F36-F37 160 F3 83 F35-F37 249 I_ 15962 I

F32 92 F4-F36 3300

F33-F34 162 F37-F38 160 I- I
Precast Staircase (8 Steps) F1-F34 134 F1-F33 130 F1-F37 146 F1-F38 150 F1-F37 146 I 706 l
Precast Staircase (16 Steps) F1-F34 68 - - F1-F37 74 F1-F38 76 F1-F37 74 I 292 l
Precast Refuse Chute F1-F34 34 F1-F33 33 F1-F37 37 F1-F38 38 F1-F37 37 I 146 l
Precast Water Meter Cabinet F1-F34 136 F1-F33 66 F1-F37 148 F1-F38 152 F1-F37 148 I 584 I
Precast Stair Landing F1-F34 68 - - F1-F37 74 F1-F38 76 F1-F37 74 | 292 I
Partition Wall (Staircase) F1-F34 34 - - F1-F37 37 F1-F38 38 F1-F37 37 ] 146 I
F2 4 F2-F33 128 F2-F35 272 F2 6 F2-F34 264 I- I

. . F3-F31 174 F36-F37 12 F3 6 F35-F37 18
Partition Wall (Kitchen) 3o 6 F1-F30 64 t 1174 |
F33-F34 8 F37-F38 | 12 |
Precast Tie Beam F2-F34 33 F2-F33 22 F2-F37 36 F2-F38 39 F2-F37 36 I 166 I
F2 30 F2-F33 576 F2-F35 952 F2 24 F2-F34 924 Ir I

F3-F31 870 F36-F37 44 F3 28 F35-F37 72
Precast Bathroom 3o 28 1530 924 r 4564 :
F33-F34 48 F37-F38 44 L \ J

[___] [
Total = 6705 Total = 4030 Total = 7123 Total = 7262 Total = 7103
Note: Semi-precast slab and precast secondary TOtOI 32 124 I

beam of Commercial Centre Excluded.

Precast Elements
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1.2 Work Study for Precast Concrete Elements

The 6-day cycle over four wings
(Source: Main contractor)
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1. 3 Opportunity

e Housing Authority (HA)

* ~“30% Hong Kongers
living in its 730k flats

* One of the leaders

Housing Production Processes Common Problems Problems and Challenges t'ir."‘

. . . Prefab Production = Multiple stakeholders as o et SRR M AT
differ=- dad -
INn usl ng BI M IN H K Multiple requirements: :nlt,:r.;t EE I : tﬁ:ﬂiﬂg?ﬁgo T
* Time * Fragmentation i :
. . igh wastes of construction resource
* One of the leaders e V and discontinuity 7SN
H . H - Lost information /
in using RFID in 2008 ~
ol ofe L Prefab Logistics Ll - Talkingin B
(feasibility study); in = oeemare onguagesfock o ; Poorinformaton haring
* Just-In-Time logistics v D = o
M M o = Poor communication and «  |neffi t border LSCM
20 14 (ln neW prOJ .) + Efficient cross-border LSCM |::|I3|I3r|jlilnailzi|;n SeRE e ASTHCIENT cross-Roraer
= Loadsof changes and
. Construction Sites (e Variations *»  Lack of real-time prefab locations
[ O p p O rt u n |ty Complex environment: = Prolonged logistic and *  Lack of real-time status of workers
« Prefabitems supply chain + Ineffective on-site data collection
1 re partiesare * Designchanges

* |Increase safety, o g

* Disturbances

. = Extratra Spo dtl_ _l:l 5 - igh labo d ti
EffeCt|VeneSS and Housing Maintenance *==-=-LCFIERCy oo S

.o *  Paper-basedworking mechanism
* Inspection coordination .

EffiCiency * Renovation

Lack of real-time data caption

* A way of increasing
productivity

e Similar problems in
private projects
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2.1 The Overall Project

Geo-Spatial g (5_?2-_5_[_]31:!3' D??_t?-_j_e_]_'_]fr_?mc_t_‘{r_e d 2 U n iV. 4 De pt . 4

CONVErgence . _________. : BIM o

Imﬂi“m:zf (Building Information Modelling) Professors
& % e+ Manystakeholders
m RFID-Enabled BIM Platform I
| o i ¢ Add alayer to
. s . ® @ 1 connectproject-
i . | e "RET e based BIM/GIS
Il = ' .{ = / | - t . I and ERP/HOMES
= 4 b @ |
T - T 1 e Meets new
M J

Manmee L Housing Construction Management Enterprise System (HOMES) :

gem Planning F‘rc&ramme Project Contract Site Payment Budget Csbin Sr.Executve  Knowledge Management a u to m at I O n

e Our team:
* (3)
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2.2 The Technical Solutions (Hard+Soft)

RFID solution:
e Plan A: Current solution (offline data)
e Plan B: Cutting-edge solution (online data)

* Converting nD-BIM:

* Revit 2 WebGL 3D + time (in DB/UI) + cost (in
DB/UI)

e Volume & location data = DB
e GIS:

e Only available in Plan B

e Direction/routing for components (like that
in Google Maps)

Devices & GUI:
e PC, Tablet, Smart phone, PDA*
 Web pages, native apps
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2.3 On-site Assembly Service (OAS): Our Part

e Main users
e Main contractor
e Also: HA, other stakeholders

Hardware/service support
* HKU

e Data support (partial)
 Main stakeholders

e Main functions
e Real-time supervision
* Data-capturing
e Real-time (events) feedback
* On-site assets management
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2.4 Progress

* Done:
* User requirements
e System architecture
e Module/Function design

Bzl -timme Feadbad: Omn-zite Assets
Service Manzg=ment Senvics

* In Progress
e Ul design
e Function implementation

|| Receiving || Evemtldentification | | Prefabricated Comporems |

|| Emdtion || Notifictions || Humm&Salty |

Om-site Asgemnbly Service (0AR)

CostEstimatn || Inspection | [ EventForecastnz | [ Mzchinery

 Next a few months
* Function test
e Release Alpha test version
e Construction pilot practice for 1 month
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2.4 Visualizing Project Progress on Your Mobile

CMHK Bz & X5 [ ™46 M07:54

] @ On-site Assembly Service - RBI...
* On-site users:

e PDA, Smart phone with RFID
functlons Block v G/F | 37/F Move Zoom Rotate

v | Progress in 3D Back

e Off-site users:
e PC, Tablet, Smart phone

Scan me to open sample page
(best on Firefox, Safari, Opera)
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3. Possible Future Works

e Extending loTs from construction to operation, maintenance &
demolishing

e Keep data & add more application systems
e For a digital & smart city
e Extending functions from a single project to the industrial symbiosis
network
e Add value
e Reduce cost
e Improve environment

Clownfish feeding on small invertebrates
(from Wikipedia)
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