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Smart Site Safety System (4S)
Aspects

1. Purpose & Implementation Plan of 4S

2. Components of 4S
3. 4S Labelling Scheme
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Smart Site Safety System (4S) 83

1.0 Purpose & Implementation Plan of 4S
PRE.B8.267.C(1)-(14), PRE.C9.294.C(1)-(14) yzamazas

Hong Kong Housing Authority

4S enhances site safety managementand hence site safety | o s coencion stasseemen et esncion w23

and health performance by — o Gl BB,

 real-ime monitoring high-risk construction activities

Wider Application of Smart Technology for Site Safety Management

continuously
 earlyidentification of potentially dangerous incidents or

dangers o iy A et i e S
* issuing alerls for site personnel to take immediate follow- ..o

up mitigation actions ]znsm)cjl-lho: 372&2 ;L;iﬁf».mm: DCMB approved the issue of this
« collecting and analysing dala received from sensors 3. Vi it i, Pt Teums nd Cott Wampers o i
« revealing safely problems for project management to (@ For Pojcts under Plansig, Dsign. du for Teder or it

formulate enhancement measures SR
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1.0 Purpose & Implementation Plan of 4S
PRE.B8.267.C(1)-(14), PRE.C9.294.C(1)-(14)

4S Implementation Plan

« covers telecommunication network, 4S components, implementation schedule,
management plan, designated key personnel for implementation and maintenance,
hardware & software, location plan for 4S devices, action plan on site personnelin
response to alert and procedures to record incidents, and back-up plan for
malfunctioning of 4S component

contractto Contractor CM'’s Contractor Contractor to review 45 to run

commence to submit approval to and update automaticall
to CM for implement implementation plan y till project

approval 4S and at site safety completion
submit committee meeting
report to CM
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Smart Site Safety System (4S)
2.1 4S Components

[
)

@ - Centralised management platform
.

Authentication for plant and equipment operators

Hazardous area access control by electronic lock

Alert system for tower crane lifting zone

Alert system for mobile plant danger zone

Vehicle height limit alert system

' ) Safety monitoring system using artificial intelligence

Digitalised tracking system for plants, equipment and

personnel

Handbrake alert system for site vehicles
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Smart Site Safety System (4S)

Centralised Management Platform (CMP)
PRE.B8.267.C(15)(a), PRE.C9.294.C(15)(a)

2.1

]

Trained personnel to man CMP
Dashboard

> 30 concurrent users

Access policy

Filing with storage > 3 months
~irewall for server on site

Sever in data centre / cloud shall
meet industrial security standard.
Independent audit report to
demonstrate cloud service provider
achieving international certification

REAL-TIME MONITORING
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Dashboard of Centralised Management Platform
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Smart Site Safety System (4S) 83
2.1 Centralised Management Platform (CMP)
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Smart Site Safety System (4S) - Checklist
2.2 Authenticating Authorised Operation of Plant and Equipment

A worker, without permission and training, operated a mobile working platform
resulting in dropping of platform into a trench on a site

w

. ‘-w.p o -..""'.
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Smart Site Safety System (4S) 83

2.2 Authenticating Authorised Operation of Plant and Equipment
PRE.B8.267.C(15)(b), PRE.C9.294.C(15)(b)
Finger print lock Smart card (RFID

ol
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» Mobile plant (mobile elevating work platform, forklift truck, bobcat, excavator, mobile crane)
» RFID smart card / face recognition or equivalent for material hoist
* Prohibit unauthorized duplication of operation keys
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Smart Site Safety System (4S)
2.3 Controlling Access to Hazardous Areas

A worker fatally fell through a floor opening from 1/F to G/F on a site

10
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2.3 Controlling Access to Hazardous Areas
PRE.B8.267.C(15)(c), PRE.C9.294. C(15)(c)
Storage of p: anel formwork

Access control: conﬁned space, storage yard of precast elements & metal formwork I|ft shaft

material hoist landing gate, floor opening (>0.5m x 0.5m), electrical distribution board cabinet
= « Electronic lock and electronic key

« Siren and red flashing light
« Alert-site supervisor, date and time, key ID, recorded at CMP
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Smart Site Safety System (4S) 83
2.4 Alerting for Tower Crane Lifting Zone

Eo
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Smart Site Safety System (4S) 83

2.4 Alerting for Tower Crane Lifting Zone
PRE.B8.267.C(15)(d)(i), PRE.C9.294.C(15)(d)(i)

Danger zone (plan Clearance activating warning
load being lifted

crane hook
Clearance (height
P (height)

load and loading /

unloading area

Danger zone

+ Risk assessment

« Siren & red flashing light on crane dashboard to alert crane operator
« Siren &red flashing light on hook to warn intruders in danger zone

« Alertto sile supervisor, date and time, recorded at CIVIP

» CMP to record video from 15 sec before till 10 sec after the intruder has left the dangerzone
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Smart Site Safety System (4S) 83
2.5 & 2.6 Alerting for Mobile Plant Danger Zone & Height of Vehicle

Risk An excavator trapped a truck driver when the excavator rotated on a site

e
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Smart Site Safety System (4S) 83

2.5 & 2.6 Alerting for Mobile Plant Danger Zone & Height of Vehicle
PRE.B8.267.C(15)(d)(ii) & (iii), PRE.C9.294.C(15)(d)(ii) & (iii)
Dtcto ad cameras_ ' :

Y- o T

TR B

* Risk assessment

» >2m around mobile plant => danger zone;

« Siren &red flashing light on plant dashboard to alert operator
« Siren & red flashing light to warn intruder in danger zone We < -
« Alert- site supervisor, date and time, recorded at CIMP '

« CMP to record video (15s before till 10s after intruder left danger zone

« Alert system at site entrance to detect height of vehicle
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Smart Site Safety System (4S)
2.7 Safety Monitoring System using Artificial Intelligence (Al)

Alorry-mounted crane may topple during lifting operation if not all outriggers
are fully extended in the operation
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Smart Site Safety System (4S) 83

2.7 Safety Monitoring System using Artificial Intelligence (Al)
PRE.B8.267.C(15)(d)(iv), PRE.C9.294. C(15)(d)( V)

Into danger zone

Outrl gger not stretched

 |nfirst 4 weeks, Al improvement plan to CM, 8-hour training within first 2 weeks
« 90% accuracy after 4 weeks of deployment

* Unsafe act/ condition:
e.g. proximity to vehicle; intruding danger zone / restricted zone / lifting zone; outrigger not

fully stretched; no PPE / safety harness; inattentive behaviour .
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2.7 Safety Monitoring System using Artificial Intelligence (Al)
PRE.B8.267.C(15)(d)(iv), PRE.C9.294.C(15)(d)(iv)

Detecting helmet and vest Detecting safety harness
| ‘ ' 2 ._-1 g L .- '} » lﬁ-‘_d‘_‘_'_-:
=¥ j E;ghg_lmet_?g i

= e VeS|

o . i ] .'T-:-f -

 Define danger / restricted zone / lifting zone on screen
« Siren & red flashing light on mobile plant / at the spot within 1 sec

« Alert-sile supervisor, date and time, recorded at CIMP

« CMP to record video from 1 min before till 1 min after the occurrence of unsafe act / condition
«  Summary report to CM, drill every 6 months
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2.8 Digitalised Tracking for Information of Personnel, Plant and Equipment
PRE.B8.267.C(15)(e), PRE.C9.294.C(15)(e)
Plant

Personnel

-
s

 Real-time online tracking from CMP by mobile device

 Update database regularly

+ Alert- outdated certificate and overdue for examination at time of scanning, recorded at
CMP for follow-up actions
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Smart Site Safety System (4S) 83

2.9 Smart Monitoring Devices for Workers and Contractor’s Superintendent
A worker felt dizzy on site and was sent to hospital
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2.9

Smart Monitoring Devices for Workers and Contractor’s Superintendent
PRE.B8.267.C(15)(f), PRE.C9.294.C(15)(f)

Smart helmet Smart watch
Risk assessment is
conducted

Workers assessed necessary
to have smart device for
monitoring

After risk assessment, smart devices to personnel in need

Track location, time of working, standstill, body temperature, heart beat rate
Alert— workers and superintendents for unauthorized entry to restricted area, heat stress,
rainstorm & cyclone, voice and flashing light

30-hour battery life, network connection to mobile phone or equivalent

» Caring eCustomer-focused #Committed ¢Creative



Smart Site Safety System (4S)
2.10 Confined Space Monitoring System

Two workers died after entering a sewer manhole
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2.10 Confined Space Monitoring System
PRE.B8.267.C(15)(g), PRE.C9.294.C(15)(g)

Site Definition in FIU Defined as Confined Competent Person Implement C_onﬁned
Locations ™ (Confined Spaces) s} SPace in view of — to conduct Risk Spaces Monitoring
Regulation specified risks - Assessment © System

« Worker number, location tracking, air [&
temperature, PM2.5, O,, CO, CO, ' c ot AR R S
H,S, CH,, combustible gas . VERR S (R ek

« Sensors with alarm function in T |
confined space, managed by CMP

« Alert - exceeding safety level,
anomaly of workers’ conditions, - & - B

* PersonnelmanningCMP to alert ~ ~= P
safety supervisor to follow up P
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Smart Site Safety System (4S) 83

2.11 Digitalised Permit-to-Work System
PRE.B8.267.C(15)(h), PRE.C9.294.C(15)(h)

e-Pem'lit

Online application s\ Online tracking

« High risk activities — confined space, lift shaft, mobile crane, heavy machinery, piling rig, hot
work, lifting (excluding load <2.5T within 2.5m from crane), electrical hazard, use of ladder

* Online application, issuance and tracking

« System accessable by mobile device

 Alert-to sile supervisor, expired permit with date, time & details of permit, record at CMP
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Smart Site Safety System (4S) 83

2.12 Virtual Reality (VR) for Safety Training
PRE .B8.267.C(15)(i), PRE.C9.294.C(15)(i)

in erin :
.' _ -ﬂ 5 ?i;%' 4

VR in tool box talk

« Apart of ool box 1alk to workers involved in high risk activities
« High nsk activities — confined space, gondola, heavy machinery, liting operation, working at
height, electrical hazard
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Smart Site Safety System (4S) 83
2.13 Sensor and Alert System for Application of Handbrake of Site Vehicles

Non-HA fatal accident in a tunnel under construction on 6 Dec 2018
- Worker struck to death by unmanned reversing lorry

0 50 5 R L s il 28
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Smart Site Safety System (4S) 83

2.13 Sensor and Alert System for Application of Handbrake of Site Vehicles
PRE.B8.290.B(6), PRE.C10.280.B(6)

Handba‘ke o 2 veh Angle of handbrake Sensor linked to handbrake
B e ined e
.?.’. RS

"/ Sl ; 3 .:.0- W *:‘ @’
For vehicles parked at sloping ground
If handbrake not applied, sensor triggers siren & red flashing light in driving cabin within 1 sec

Alert-sentto CMP
CITF pre-approved list code no. PA22-047
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