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Module

Danger zone

ID =034

Enter = Zone 1
Action = Alarm
Action = Alert

. ON

(F 4L %k http://extranetevolution.com/2021/06/viact-ai-powered-construction-safety/) 3
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Review

43 unsafe incidents | 21 in first shift

20. Helmet missing 4

Wet floor al
¥

22. Helmet Missing
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(F 4 %R © https://www.ancillarylabs.com/learn/how-ai-and-drones-can-improve-operations-
security-and-safety-of-property-and-construction-sites)
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Smart Construction Sites: a promising approach to improving on-site HSE management performance

Context Methodology Blueprint
The systematic review approach
to article selection (n=325)

A smart construction site candidate for on-site
HSE management

Construction sites
with HSE issues : : 1
v
Qualitative analysis Quantitative analysis

Research trend On-site health

‘ Q gﬂ »’é‘) management

Smart Automation  Interactivity | !
technology u g On-site safety
et Q e management
IoT Game Network computing; On-site environment
o e Research interests management
Smart v
construction sites A comprehensive framework for
Performance improvement of on-site HSE smart technologies in HSE
management management

Future direction: appropriate methods for handling multivariate heterogeneous data

(F 4% %R © Smart construction sites: A promising approach to improving on-site HSE management 20

pe‘rformance of Journal of Building Engineering)
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Acquire data Acquire data on Acquire data Acquire data on
on workers tunnel environment on vehicles tunnel face shape
@Human condition information + Temperature & humidity . Qata on machinery position, - Automated ground monitoring (collapse,
. Vital data + Oxygen concentration, gas direction, and movement peeling, spring water, swelling, deformation)
- Summary graph + Dust, noise, illuminance + Human sensing control system . Tunnel face recorder
5 2 - Dataon physical movement, g?’tlng }Nateéb g + Data on machinery condition - Boring energy distribution (ground evaluation)
) -g pulse wave etc,. aleOIoacle
3 5 - Dataonincreasein pulse rate
- il
%,3 @Position system y - Data dlsplay RV &Wf ]‘ V |
1 - Dataon human position, direction, & movement (projectlon mapplng) \
+ Human sensing system
@®Work information
+ Data on movement, posture & action

« Content of work instructions & inspection
+ Voice, phone system

T— Data display —
« Reverse cs and Predictive
(digital signage) analyti measurement results

&
: o
Job site office _ _ )
+ Voice communication, ala d
+ Wearable device ivi ile Mapping System) ‘0
- Digital signage R iti i a
Safety Management Organization 6
+ « Monitoring residual risk
« Improving environment of
>3 : work process
23 R proces&[\g Al . m « Formulating of safety & protective
<3 Configuration of data integration center measures
S 5 T o
z 2’. Residual risk evaluation AR, VR experiential training
g Detecting important factors for each risk level

Specify actions for avoidance & improvement . Real time remote control

« Build analytical model — Set threshold & define alarm
+ FTA analysis (Fault Tree Analysis) « Support & protection transmission

(F 4 %R https://www.shimz.co.jp/en/topics/construction/item21/)
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B #RIE® - rac_basic_sample_project

L R s M e T pnd]
—HEEAl  Teapot zk i 1nP 0.00 m® 1 teapot
xH Metal - Chro : 1 m® 0.01 mé 1 CUSTOM
¥H Glass - Clear: 3 m# 0.02 m# 1 CUSTOM
¥H Metal - Chro : 2 m# 0.03 m# 1 Chair-Cor
¥H Textile - Blac : 4 m* 0.22 m¢ 1 Chair-Cor
¥H Metal - Chro ; 2 m# 0.03 m# 1 Chair-Cor
¥H Textile - Blac : 4 m* 0.22 m¢ 1 Chair-Cor
=H Wood - Birch: 4 m® 0.04 m* 1 Double 13

Textile - Whit: 7 m 0.51 e 1 Double 13
Wood - Birch: 4 m® 0.04 m* 1 Double 13
=uetile - Wit 7 P 0.51 e 1 Double 13
5 me 0.01 e 1 1220 x 21
afetal - Chro © 1 me 0.01 e 1 915% 183
Glass - Clear: 2 m# 0.01 e 1 915% 183
Wood - Teak | 4 m# 0.05 mé 1 915 % 183
Metal - Chro ;| 3 m® 0.05m* 1 Couch Co
Textile - Blac: 5 m* 0.28 m* 1 Couch Co
Wnnd - Furri | 146 m? 7.3 m 1 Metal Pan
e 7.31 e 1 WMetal Pan
— I 671 m* 1 Generic -
0.01 e 1 Glazed
0.01 e 1 Glazed
0.01 e 1 Glazed
e vl 0.01 e 1 Glazed
Glass 0 -0.00 ¢ 1 Glazed
Glass 1 me 0.04 e 1 Glazed
Glass 1 me 0.04 e 1 Glazed
Glass 0me 0.01 mé 1 Glazed
Glass 0 0.01 e 1 Glazed
Glass 0 0.01 e 1 Glazed
Glass 0 0.01 e 1 Glazed
Glass 1me 0.02 e 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1me 0.02 e 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1me 0.02 mé 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1 me 0.02 e 1 Glazed
Glass 1me 0.02 e 1 Glazed
Glass 0 0.01 e 1 Glazed

m




BIM A A A SR 2

1B At B 360 Glue =
AUTODESK® BIM 360" GLUE® Autodesk | Sample - Autodesk Hospital | Level § Steel & HVAC a o-B-

~ BEVSERE &

Ches - Totak 54 (Oper: 54 Cones 01

Suns  Caes Ivew  DAwe  Bhovwed  Diporoves &
a @ o o 5 7




4 i
wvw. J

=

&

AMM\,»

30

454
=z

AR Y

1R

it

f

BIM#x

) VY

: Tekla)



BIM % i FF A5 SR A 2 28

31



B VI FFT 25 2 ) B

2023/3/12 5



LODlOO
(P2 & #-3)
LOD400
(*& 1 #-31)

......

LOD200
(3~ # 3K 3 #3)

Single 1op plate

Vapor control layer as
per IRC 2009

Fiberglass or cefulose
insutation in stud space

Exx sheat!
2x6 stud wall @ 24" oc. arior athing

Liquid applied drainage
plane

Taped and painted /" 3"10-6" EPS insulation

s LODS500
LOD300 (R

(38 3+ H02)

(3L %% : American Institute of Architects, AlA) 33
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Figure 48. Comparing model and live situation: The final handrails of the building were
intended to be used as falling prevention in construction phase.

(F 4L k& : BIM-based Safety Management and Communication for Building Construction) 42



Cranes

© . Cranes 3D model placement
. Adjustment of boom angle and length
Road Decklng Panel o orking radius and interference check
Standard pacity check

Adjustment of supp
Adjustment od desk

sized decks

o Simple Scaffolding
Easy deployment
Interference check with Workers a

Strut /Wale o

One-click strut, v.‘.lr‘ px;-» plar-—rn»nt
E

r&.v' A
e Ac‘v"“' o
e ‘ Vam\l‘\‘.,

o Earth Anchor

Mnd’—lmgtv vn1—mt~r ty p-—

Automatic modeling and placement ’
line drawing '0
optional strut and level '

terial size setting ’

; Scaffolding %'
X

Retaining Walls

Selection from a

types of retaining w tems Automatic modeling and placement ’
Automatic modeling and placement addition ‘
from easy line drawing Addition or modification of opening 4
Height and Ir;-ngﬂx_.i:d]u;tmentusu‘xg hotspot and bracing lding obj ik
Size and spacing setting Customized style library objects available

Temporary Fence [ Gate o

Mode |n|a and placement of

Guard Rail o

Various guard rail types

Automatic modeling and

placement from easy| rawing 4
Hot: heignt and length adjustment N

Easyadjustment o g

component size

(F#L %k : Doalltech)
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Danger on
workers from
the excavator

(F#L % & : Role of BIM technology in enhancing safety analysis of Iraqi oil projects) 47
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Reinforcing
workers

(7 #* %R - Role of BIM technology in enhancing safety analysis of Iraqi oil projects)
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walkways

(F#* % /R : Role of BIM technology in enhancing safety analysis of Iraqi oil projects)
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Rooftop 28'- 6 1/2"

Elevated work zone 24'- 9"

3rd floor 19'- 0 1/2"
\'

Elevated work zone 15'- 3"

2nd floor 9' - 6"
¥

Elevated work zone o"

Ground floor 0'- 0"

9o
- Danger Zone S x
High-Risk Zone 6 v
o Large Opening Areas {{ e \ o+ 55?}‘;&\\0\3
e “%e D\aﬂ‘e‘e‘o
(s % & - Scenarios for Integrating IPS—-IMU System with BIM 57

Technology in Construction Safety Control)
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(F 4 k& - Case Study of BIM and Cloud—Enabled Real-Time RFID Indoor Localization for 59
Construction Management Applications)



IHREMFE

Remote office

Office R —— 3

Monitoring output: |

Legend
e
System input

Alert

Predefined hazard input:
Hazard types
Hazard locations
Hazard times
e.g. slab edges and openings

————
System output Signal communication

|l

—

b o s »| Safety inspector

Monitoring output:
Alert

Construction site

Workers

Cloud-based BIM
> (Central platform)

Field input:
Worker sensors (mobile phones)

Distributed sensors

Field input:
Sensor locations (BLE sensors)

Monitoring output:
Alert

Field input:
Unsafe locations (temporal)
e.g. poor housekeeping

Signal
communication

F

E

(F 4L k& : Framework of Automated Construction-Safety Monitoring Using Cloud-Enabled BIM

and BLE

Mobile Tracking Sensors)
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£ Checking & Add Q Check [ Report | [B] O 2 || 30 DPnvDub-| @EHHS - QRAQOAR-IBS B0
Ruleset 2,0 6 & & X v
= Designing for Constructi ‘
SlabOpening
122 Results & Automatic v | (=S B B 2
Results 2 @& =z _ = -
= r Ope g10/4 ; 2 A el e . B
=) &) Undefined [0/4] ' y
2 1] 02 Second Floor [0/2]
58] Area[0/2]

@ -@ Area: 375.00 sq ft
. & Area:2850sqft
£ &) 03 Third Floor [0/2]
£ &) Area [0/2]
@ @ Area: 72.48 sq ft
@@ Area: 28.50 sq ft

® Info
Opening

(F# % R : Use of Building Information Modeling in Design to Prevent Construction Worker Falls)
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10 Technologies that Can Improve 1U Industry Productivity
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construction real time
' . ' collaboration
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(Source: World Economic Forum, The Boston Consulting Group)
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Thank you for listening
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