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3-2 Yorkplace accidents

| fccidents caused by falls

(S1)

'y

4 landslides and rockfal ls

/L

;Té;

Safety management

2 becidents caused by
construction machinerw

b Col lapse

W
R

3 fcocidents caused by automobiles

m !E{{{{{{{{{{{{{{{{{{é

B e e e

et
A

4

B Flving ohiects and falling ohjectd

T R R R A R N R




(S2) Safety management

(52) Safety management
3 Safety management
a-? Warkplace accidents

3-2-3 Causes of accidents and countermeasures

| Unsafe conditions T 3 Unzafe human factars

TS TN —m = T
iz T | s
= gﬁ lm <
| | =

B4 B o add

C1o51
01324
M4 2100 M3E T W32z

steel cvlinder: shield Concrete spraving Pneumatic caisson




(S3) Safety management

(53) Safety management

d Safetwy management
3-2 Yorkplace accidents

3-7-3 Causes of accidents and countermeasures

| Aecidents |- 2 Phvsical causes|—| 3 Unsafe conditions| ——— |1 Eauipment defects

¢ Inadeguate safety eguipment

3 Lack of budzet

4 Unreasaonahle processes

% 4 Countermeasures

T [i {I* Preparing the work environment
o & Daily patrols
ﬁ-ﬁ i |= @ Flexible construction planning

steel cvlinder: shield

h Management defects

Figure 3-1 Causes of accidents and countermeasures




(S4) Safety management

(S4) Safety management

3 Safety management
3-7 Warkplace accidents

3-2-3 Causes of accidents and countermeasures

| fccidents |- B Human causes |7 Unsafe hehaviaor [l Unreasonable behavior

V. Careless behaviar

4 Countermeasures
1. Thorough discussions

2. Tharough implementation

of safety rules

01324
M3G 7

Concrete spraving

Fizure 3-1 Causzses of accidents and countermeasures




(S5) Safety management

(55) Safety management

3 Safety manazement
3-2 Yorkplace accidents

3-72-3 Causes of accidents and countermeasures

1 heoidents 7| B Human causes |—[3 Unsafe human factors [— T Knowledge and skill deficiencies
2 Phyvsical deficiencies
(physical fatigue)
I | —=
: |
R, o 4 Countermeasures
1] : v :
i {1 Education, training, and zuidance
s 5 0 adl . 2 Health management
M3z2

Preumatic caisson

Figure 3-1 Causes of accidents and countermeasures




(S6) Safety management

L

J Safety management
3-2 Workplace accidents

1 Accidents caused hy falls

(S6) Safety management

3-2-4 Accident investigation
1) Accident cause - accurately

?2) Chemically and objectively investigate
3) Comprehensive judgment

4) Record keeping
2 Accidents caused by
construction machinery

EHAL

4 Lands|ides and rockfalls

.

5 Collapse

TWaaRns

3 Accidents caused by automobiles

[ —
e ee

e

Ll

6 Flying objects and falling objects

A




(S7) Safety management

(S57) Safety management

SRR T AR— Tahle 3-1 List of wark faor which a supervisor should be appainted

A-3 Ozcupational Safetr and Health T High pressure indoor work

3-3-2 tppointment of WYork Superwvisor Preunat ic caisson

Construction certainty
Foundat ions of long brideges, etc.

................................................................................................................

ralr compressar :
Prepare for emergencies by having two or more power sources:

------------------------------------------------------------------

......................... mu@$mmmmmmmmm"
rTTIes F CETTYRE aTal ™~
ehiEust: %ﬁh ; L"f@nE[EPE"1§"E§§IHQ§HQHE"ELEEE

gasoline generator s, N - ; iladder’
---------------------------------- = _.(""’ H
--------------- :&---- : __', =
: fr=x '.:. ...... I:ElISSIIIr'I
Eifectivg nater Jevel YRR =y dlere park.s
o e SRS Sedfnent bucksl :
Reaquires height aof 1.8 w e mﬁrg'"""Egi"u'Emﬂ'

--------------------------------------------------------------------------------------- M278

The excess excavat ion shall he less than S0cm. F104




(S8) Safety management

58] Safety management

3 Safety Management
3-3 Occupat ional Safety and Health
3-2-2 bppointment of Work Supervisor
Tabhle 3-1 List of work for which a supervisor should be appointed
& Metal welding, melting ar heating work using acetylene

underwater arc welding

Met method drv method

P5




(S9) Safety management

(S9) Safety management

3 Safety Management
3-3 Occupational Safetv and Health
3-3-2 bppointment of Wark Superviszor

Tahle 3-1 List of wark for which a supervisor should he appointed
@ Work using a concrete crusher

concrete and rock crushing 1133
H425




(S10) Safety management

(S10) Safety management

3 Gafety Management
3-3 Occupational Safety and Health
3-3-2 bppointment of Wark Superviszor

Tahle 3-1 List aof work far which a superwisor should he appointed
@ Excavation of zround with a height of Zm or more

.-:!5‘:?
G | amshe| |

* [ wastewater treatment sufficient?

N

“wtf. backhoe

E416




(S11) Safety management

(511) Safety management

3 safety Management
3-3 Occupat ional safety and Health
3-3-7 tppaintment of Work Superwisar

Table 3-1 List of work faor which a supervisaor should be appointed
& Instal lation and removal of struts and ribs of earth retaining supports

wal ling P R
st e I

‘‘‘‘‘

=t rut

Earth retaining wall method EGOY




(S12) Safety management

(512) Safety management

3 safety Manazement
3-3 Occupat ional Safety and Health
3-3-2 bdppointment of Wark Superwvisor

Tahle 3-1 List of wark far which a supervisor should be appointed
& bssembly and dismant!ing of formwork supports

Steel formwork

formworlk made of steel

C1025




(S13) Safety management

3 safety Manazement

(513) Safety management

3-3 Occupational Safety and Health
A-3-¢ hppaintment of Warlk Superwisor

Tahle 3-1 List af wark for which a supervisar should bhe appointed

(@ Assewblv and dismant!ing of suspended scaffoldineg, overhanging scaffolding,

and scaffolding with a height of 5m or more
Concrete bridze(Erection)
Cast-in-place method

@Mobile shoring

launching girder

o

il

TNy

7

o

000
, I

formworl

Shoring

FC zirder under condtruction




(S14) Safety management

(S14) Safety management

3 Gafety Management
3-3 Occupational Safetw and Health
3-3-2 bppaintment of Work Supervisar

Table 3-1 List of work for which a supervisor should he appointed
& hssembly and dismantling of steel frames with a height of 5m or more
moveable form carrier
Tmoving rail . .
mohile work wehicle

Ewheels

Ewarkbench @/ i
workbench 0N 7 ,H’Hfffﬂ Rkigﬁiiﬁi{
Efarmwark R Eg§3 _F*Lﬂ"'ﬁﬁ

Orail anchor

concrete zirder

Twheels / e (00
EESETE

travelling form

B157




(S15) Safety management

(S15) Safety management

3 bSafety Management
3-3 Occupational Safetw and Health
3-3-2 fppointment of Work Superwvisor

Tahle 3-1 List of work for which a supervisar should be appointed

@ Work in places where there is a risk of oxvezen deficiency

girluck
i L J 7
bucket
ﬁ"-a-f’
/ // o / /A
T et calsson
load water - <
e
d Y g wa Cfirm zround
A i At %EK”}?K}(WWIIE A
shaft “warking room

airlock bucket caisson load water firm ground shaft warking room

F&E




(S16) Safety management

(5168) Safety management

3 Safety Management
3-3 Dccupational Safetwy and Health
3-3-2 fppointment of Work Supervisor

Tahle 3-1 List aof work far which a supervisaor should be appointed

{0 Excavation work of tunnels, etc. or associated pile of rubhble

N

fizsemhly of tunnel supports, installation of rock holts, concrete spraving wark

e
i~ "y o Ty
| oz i e X
% L, 7

L

=

\H:(ag{ngi?utti

:

S ‘%] W// z |




(S17) Safety management

3 Safety Managzement
3-3 Occupational

(517) Safety management

safety and Health

3-3-2 bppointment of Work Supervisor

Tahle 3-1

List af work faor which a supervisor should be appointed
I Covering work of tunnels, etc.

T1:h3




(S18) Safety management

(S18) Safety management

3 Safety Manazement
3-3 Occupational Safetwv and Health
3-3-? tppaintment of Work Supervisor

Tahle 3-1 List of work for which a supervisor should be appointed

(& Dismantling or destruction of concrete structures with a height of Gm or more

\

séfetyffirsh

e e BT e
ﬁ!?i!l!!!l‘!l!lﬁlﬁlfﬂﬁﬁ

o Tt ot ot o il

concrete crusher

W23
E224




(S19) Occupational safety and health

(S19) Occupational safety and health

3 Safety Management

3-3 Ocoupational Safety and Health
3-3-3 Safety and Health training

1. In case of a worker is hired (new hire training)
2 In case of the work content is changed (preparation for new hire training)

new hire training

| Love saves the earth

b1 He MR

Safety and Health training




(S20) Occupational safety and health

(§20) Occupational safety and health

3 Safety Management
3-3 Ucoupational Safety and Health

3-3-3 Safety satellite training
3. In case of a worker is assigned to dangerous or risky work (special training)

4 MNew foreman/foreman training (foreman training)
special training foreman training

ii:éhfrish your family

{ They know |ife % HH_| NH_| \EU
@ Safety and Health training

7Z 2

[l P208-P211

.|<|

F58
515




(S21) Occupational safety and health

(521) Occupational safety and health

3 Safety Management
3-3 Occupational Safety and Health

3-3-3 safetwy zatellite training
Table 3-2 Work reguiring special training

TWelding work

H-section steel pile

TR

art welding

-
i bhedrock

MG
F101




(S22) Occupational safety and health

(527) Occupational safety and heal th

3 Safety Management
d-3 Dzcupat ional Safety and Health

d-3-3 Safetwy szatellite training
Table 3-2 Wark reguiring special training
E0riving forklifts weighing less than 1 ton

forklifts

al
{::[;Ej \E;;I::) RENRERRNRARANNARE
7 7




(S23) Occupational safety and health

(S23) Occupaticnal safety and health

3 Safety Management
3-3 Occupational Safety and Health
3-3-3 Hafety satellite training
Table 3-2 York requiring special training
@0riving hul ldozers weizhing less than 3 ton

DW
A T T
f

N S . S

M1




(S24) Occupational safety and health

(574) Occupational safety and health

3 Gafety Management
3-3 Occupational Safetwy and Health
3-3-3 Safetw satellite training

Tahle 3-2 Wark requiring special training
@0riving compaction machines such as rollers

. g; e

Q_-III
= ]
i s
road roller tire roller vibrating roller

M106




(S25) Occupational safety and health

(S25) Occupational safety and health

3 safety Manazement
3-3 Occupational Safety and Health

3-3-3 Safety satellite training
Tahle 3-2 Work requiring special training
E0riving powered hoists, etc.

pul lew
.""-.::1.

t
and low winch

s R

Piling
! Fati

M35




(S26) Occupational safety and health

(526) Occupational safety and health

3 Safety Manazement
3-3 Occupational Safety and Health

3-3-3 bafety satellite training
Takhle 3-2 Work requiring special training
@ Driving powered pile drivers, etc.

Diesel hammer Vibrohanmer

F101

MG2




(S27) Occupational safety and health

(S27) Occupational safety and health

3 Hafety Management
3-3 Occupational Safety and Health
3-3-3 Safety satellite training
Tabhle 3-2 Work requiring special training

& Oriwving track egquipment, etc.

aerial cableway E?37

M128




(S28) Occupational safety and health

(578) Occupational safety and health

3 Safety Management
3-3 Occupational Gafety and Health

3-3-3 Safety satellite training
Table 3-2 Wark requiring special training

B 0riving cranes with a lifting capacity of less than 5 ton

EZ84
M138




(S29) Occupational safety and health

(529) Occupational safety and health

3 Safetr Manazement
3-3 Occupational Safetwy and Health

3-3-3 Safety satellite training

Table 3-2 Work requiring special training
@0riving mohile cranes with a |ifting capacity of less than 1 ton

Outrigger - stahilize | BI11

W46




(S30) Occupational safety and health

(S30) Occupational

3 Safety Management
3-3 Occupational Safety and Health

3-3-3 Safety satellite training

Table 3-2 Work requiring special training
@Driving machines with a |ifting capacity of less than 5 ton

N

derick crane

/

safety and health

derrick operation work

@¥% ‘/Erectinn rail

tpaﬂspurtatiun rail

B

|

hent steel

o N S .
AARRTIHHIRiTIIniun i i s, e g

B417
N49




(S31) Occupational safety and health

(S31) Occupational safety and health

3 Safety Wanazement
3-3 Occupational Safety and Health

3-3-3 Safety satellite training
Table 3-72 Wark requiring special training
{IConstruction lift operation work

&

_.-"’f

g
;/IIIIIIIIIIIIIIIIIIIII
/_r"

"




(S32) Occupational safety and health

(532) Occupational safety and health

3 Safety Management
3-3 Occupat ional Safety and Health

3-3-3 Safety satellite training

Table 3-2 York requiring special training
{5 ing operation work for cranes and mobile cranes with a lifting capacity of less than 1t

Mad0

+.
i
Lo
5
&
ﬂ "=t

HAFH fFLTFTE]

tower crane

M39 1

i




(S33) Occupational safety and health

(533) Occupational safety and health

3 bafety Manazement
3-3 Occupational Safety and Health

3-3-3 Safety satellite training
Tahle 3-2 Wark requiring special training

L

gondaola

f;’ LT




(S34) Occupational safety and health

(S34) Occupational safety and health

3 wafety Management
3-3 Occupational Safetwy and Health

2-3-3 Safety satellite training
Table 3-2 York requiring special training

@0peration work such as adjusting the air supply to high-pressure work rooms

................................................................................................................

Yalr compressor
i Prepare fur energencies by having two or more power sources!

--------------------

[]
ez || Wl 24

I supp

e y OO W d

F54
W26 2




(S35) Occupational safety and health

(S35) Occupational =afety and health

3 Safety Management
3-3 Occupat ional Safety and Health
3-3-3 Safety satellite training

Tahle 3-2 Wark reguiring special training
Eilperation work such as adjusting the air supply to divers

Diver barge

Abandoned stone ship

: =y

gp l -
- PR e
)

x
E
- Shafety monitoring barge

Ba P * S -
e o 30 ~200ke t o
- -] o

o ag ¢ L g -

= N S DR =

P208-P211




(S36) Occupational safety and health

(S36) Occupational safety and health

3 Safety Management
3-3 Occupat ional Safety and Health
3-3-3 wafety satellite training
Tahle 3-2 Work requiring special training
EBWork related to dangerous work involving oxveen deficiency

B Sl
b2 7= 3l E e
LD Air
I Tk r Br -—q ]
SAuxiliary lumber i @Jfl.'llx
HF # |

Fa3




(S37) Occupational safety and health

(537) Occupational safety and health

3 Bafety Management
3-3 Occupational Safety and Health
3-3-3 safety satellite training
Tahle 3-% Work reguiring special training
Wark related to work inside high-pressure rooms

L

vz Iz

u 2
i

H‘ L 1
[
-

£

515
FhY
W2E2




(S38) Occupational safety and health

(S38) Occupational safety and health

3 Safety Managzement
3-3 Ozcupational Safety and Health

3-3-3 Bafety =atellite training
Tahle 3-2 Wark reguiring special training
& Excavation work for tunnels, etc. or the transportation of waste materials associated with this

Wark related to pouring concrete for covering works, etc.
(Limited to work carried out inside tunnels, etc.)

T255
T45




(S39) Work restrictions

(539) Work restrictions

3 Safety manazement

3-3 Deccupat ional safety and health
3.3.4 Wark restrictians

Tahle 3.3 List of wark related to wark restrictions

{IMork related to drilling, loading, wiring, ignition, and inspection
and disposal of unexploded egquipnent
hlasting
) Dvnamite
S,
i
=
P <X
2 o T

T2




(S40) Work restrictions

(540) Work restrictions

3 Safety management

3-3 Occupat ional safety and health
2.3.4 Yaork restrictians

Table 3.3 List aof work related ta work restrictians
EMark handling boilers {excluding small hoilers)

dipper dredgzer .

44

Ra3Z




(S41) Work restrictions

3 bafety manazement

(S41) Work restrictions

3-3 Occupational safety and health
3.3.4 Wark restrictions

Tahle 3.3 List of work related to waork restrictions
@Work operating cranes with a |ifting capacity of 5t or more

AT e B S T
o AT T AT o
e A i e oy L




(S42) Work restrictions

(5421 Work restrictions

3 bafety management

3-3 Occupational safety and health
3.3.4 Work restrictions

Tahle 3.3 List aof wark related to wark restrictions
@Wark operating mobile cranes with a lifting capacity of 5t or more

M138
B111




(S43) Work restrictions

(S43) Work restrictions

3 Safety management

3-3 Ucoupational safety and health
3. 3 4 Work restrictions

Table 3.3 List of work related to work restrictions
®Work operating derricks with a lifting capacity of 5t or more

derick crane

/

B417
a9




(S44) Work restrictions

(544) Work restrictions

3 Safety management

3-3 Occupat ional safety and health
3.3.4 Worl restrictians

Tahle 3.3 List of wark related to work restrictions
Erllnderwater work using a diving device and receiving air from an air compressor. etc.

Diver barge

P211




(S45) Work restrictions

S45) Work restrictions

3 Safety management

3-3 Occupational safety and health
3.3.4 York restrictians

Tahle 3.3 List of work related to wark restrictions
IWork welding, cutting, or heating metals using flammahle gases, etc.

underwater gas cutting

“wethid, drv method

]




(S46) Work restrictions

3 Safety management

(S46) Work restrictions

3-3 Occupational safety and health

3.3.4 Wark restrictions

Table 3.3 List of work related to work restrictions

EWark operating forklifts with a maximum load of 1t or more

foarklifts

n

7

DH—D
A

77 7

527




(S47) Work restrictions

(S47) Work restrictions

3 Safety management

3-3 Occupational safety and health
3.3.4 Work restrictions

Tahle 3.3 List of wark related to work restrictions

@Work operating self-propel led construction machinery with a machine weight of 3t or more

|

e
[l

fE : ;
T e B
R o e i ) 2] @
. . .
I
Crawler tvpe tractor excavator tractor excavator
E291 292

W39z




(S48) Work restrictions

(5481 Work restrictions

3 Safety management

A-3 Dzcupational safety and health
3.3.4 Work restrictions truck crane

Tahle 3.3 List af work related tao work restrictions
{05l inging work for cranes. mohile cranes, and derricks with a lifting capacity of 1t or more

tower crane

truck crane

A5

CO—1—00

A
Outrigzer

M3 safety retention device TR
e s

2
PP v




(S49) Notification of Plans

(549)

3 Safety Management
3-3 Ozcupational Safetwy and Health

3.3.5 Notification of Plans

Dlonstruction that must be notified to the Minister of Labor 30 davs hefore construction begins

Notification of Plans

sd44 Canstruction of structures owver 300m in height




(S50) Notification of Plans

(SBO) Motification of Plans

3 wafety Manazement
3-3 Occupational Safety and Health

3.3.5 Hotification of Plans

DConst ruct ion that must he notified to the Minister of Labor 30 davs before construction hegins
shl Construction of dams with a height of 150w aor more

fizxed jih crane

ey - R
2 S e S SR
R e S R e B
e P NS PR A ke o
T O T TR Y
u g ol e S
S o)
e -
. . B Dt L
'

clinbing cranE% L 2




(S51) Notification of Plans

(SH1]) Notification of Plans

3 Safetv Management
3-3 Occupat ional Safetwy and Health

3.3.5 Notification of Plans

{DConstruct ion that must be notified to the Winister of Labor 30 davs bhefore construction hezins
sh1 Construction of hridzes with a maximum span of 500m or more (suspension bridges 1000m) or more

suspension bridee

1

e AN s TT

B215

///////////////////////%&

=L

ﬁ :EEEA E414




(S52) Notification of Plans

(5HZ) Motification of Plans
A Safety Wanazement
3-3 Occupational Safetwy and Health
3.3.5 Haotification aof Plans

{TConst ruction that must he notified to the Minister of Labor 30 davs hefore construction hegins
sh? Construction aof tunnels over 3000m in length

TR

il cover

fii)
.................................. "f FEE o, __.- o

7z //// /Xf/ﬁ & 1|

Wy

aidewal |

T1HS
T16

[nvert




(S53) Notification of Plans

(SH3) Motification of Plans

3 Safety Manazement
3-3 Occupational safety and Health
3.3.5 Notification of Plans
DConstruct ion that must be notified to the Minister of Labor 30 davs hefore construction hegins
s0d Construction of tunnels over 1000m in length but less than 3000m
that involve excavating a shaft over blm deep

e
e
o

e
e
e

: == pain
inclined adit :inclined shaft Main Shaft (Tunne! ) inclined adit :inclined shaft

1264




(S54) Notification of Plans

(Shd) Notification of Plans

d Safety Management
3-3 Occupational Safetwy and Health

3.3.5 Natification of Plans
MDConstruction that must he notified to the Winister of Labor 30 davs before construction begins

shd Construction involving compressed air work with a gauge pressure of Skzf/cm? or more

prneumat ic met hod
Compressar

L
/%V/////MWH%%W////A%%%g?
f/f

Compressed air - send pi

SR

N

Iy

shield driving jack Concrete lining

L

j//fiiigijf I II #:>

Cutting ;dgé{ij}/ ffﬁjf /{iéiﬁ?//{ij?fxfﬁ/lﬁgﬁii/ff /fxx fﬂjj

Compressed air - increase air pressure - work

vert ical shaft

TZ31




(S55) Notification of Plans

(SB5) MNotification of Plans

3 safety Management
3-3 Occupational Safety and Health
3.3.5 Hotification of Plans
@ Const ruction that must be notified to the Chief of the Labor Standards Inspection Office

bv 14 davs befare the start of construction
555 Construction or remodeling of buildings or structures over 31m in height

WOtk floor
2hthtloor
o A1
pilE
o A

LHT18




(S56) Notification of Plans

(5hE) Motification of Plans

3 Safety Management
3-3 Occupational Safetwv and Health

3.3.0 Notification of Plans
@Const ruct ion that must be notified to the Chief of the Labhor Standards Inspection Office

hv 14 davs before the start aof construction
shB Construction of hridzes with a maximum span of 50m or more

Bridze erectionficantilever erection)

cable-staved hridze

7 .
7 B174

NN =




(S57) Notification of Plans

(SH7) MNotification of Plans

3 Safety Management
3-3 Occupat ional Safetw and Health
3.3.5 Notification of Plans
Elonstruction that must be notified to the Chief of the Labor Standards Inspection Office
by 14 days bhefore the start of construction
shY Tunnel construction

T21




(S58) Notification of Plans

(SBB) Notification of Plans

3 wafety Manazement
3-3 Occupational Safety and Health

3.3.5 Notification of Plans

@Construct ion that must be notified to the Chief of the Labor Standards Inspection Office
by 14 days hefore the start of construction

b8 Excavation of natural ground with a height of 10w or more

* Provide berms every 5-10m in height

~slope

berm

&

s lope toe-

E405




(S59) Notification of Plans

(559) Notification of Plans

3 Safety Manazement
3-3 Occupational Safety and Health

3.3.5 Notification of Plans
@Const ruct ion that must be notified to the Chief of the Labor Standards Inspection Office
bv 14 davs before the start of construction

508 Construct ion using compressed air methods L e

Preumat ic method i Indoor air pressure control |

AW

load water--# g

firm ground
fos 5 ox odd o >

chaft —working room
Warking chamber pressure F218




(S60) Notification of Plans

(S60) Motification of Plans

3 safety Management
3-3 Occupational Safety and Health
3.3.5 Hatification of Plans

@lonstruction to be notified to the Chief of the Labor Standards Inspection Off ice
bhefore construction begins

sbl Installation of track dewices

1148
T31




(S61) Notification of Plans

(561) Motification of Plans

3 Safety Manazement
3-3 Occupational Safety and Health

3.3.5 Hotification of Plans

Construction to be notified to the Chief of the Lakor Standards Inspection Office
befare construction begins

sB1 Formwork support (for structures with pillars 3.5m or higher in height)

block Joint

P

AN RO NN Y

‘.11

i R

it imbering

B1430




(S62) Notification of Plans

(S62)

3 Safety Management
3-3 Occupational Safety and Health

3.3.5 Notification of Plans

Notification of Plans

@ Construction to be notified to the Ghief of the Labor Standards Inspection Office

before construction begins

562 Erected passage (passageway with height and length of 10m or more)

erection method of bent stvle

dericlk crane

g

:;22%%% %Erection rail

P

= |

BN R K
AR R R R T T T ki,

bent steel

tpansportation rail

B417




(S63) Notification of Plans

(S63) Notification of Plans

3 Gafetv Wanagement
3-3 Occupat ional Safety and Health

2.3.5 Hotification of Flans

@Construction to be notified to the Chief of the Lshor Standards Inspection Off ice
before construction begins

sB3 Scaffolding Changing scaffolding, overhanging scaffolding, scaffolding with height of 10m or more)

staging goliath erection

Mot e

AV, TAVAVAVAVA

goliath chane, travel by rail

//” Z S

scaffold B201




(S64) Duties to be performed by specified principal contractors

(S64) Duties to be performed by specified principal

1 Safety Management
3-3 Occupational Safety and Health

3.3.6 Duties to he performed by specified principal contractors

564 Consultation arganization Orgzanization meet ings

wpecific principal business operatar

Related contractors

gt

Consultation organization Organization meetings

Meetings - Regular

contractors




(S65) Duties to be performed by specified principal contractors

(SB5) Duties to be performed by specified principal contractors

3 safety Manazement
3-3 Occupational Safety and Health

3.3.8 Duties to he performed by specified principal contractors

sbh Liaizon and coardination

Communication and coordination

Frimary contractaor

specific principal business operator

Consultation arganization Orzanization meetings

: Related contractors
Meaetings - Regular




(S66) Duties to be performed by specified principal contractors

(S566) Duties to be performed by specified principal

3 bafety Manazement
3-3 Occupat ional Safety and Health

3.3.8 Duties to he performed by specified principal contractors

shf Yorkplace patrol

Communicat ion and coordinat ion

Primary contractor

specific principal husiness aperatar

Consultation organization Qrzanization meetings

Related contractars

Meet ings - Resular

!

Warkplace patrol

contractors




(S67) Duties to be performed by specified principal contractors

(S67) Duties to be performed by specified principal

3 safety Manazement
3-3 Occupational Safetw and Health

3.3.6 Duties to bhe performed by specified principal contractors

sHY Guidance Safety and health education

Communicat ion and coordinatian

Primary contractaor

specific principal business aoperator l

Consultation organization Organization meetings

Meetings - Regzular

Related contractors

!

Warkplace patrol

Guidance Safety and health education

contractors




(S68) Duties to be performed by specified principal contractors

(568) Duties to be performed by specified principal

3 Safetv Wanazement
3-3 Occupat ianal Safety and Health

3.3.8 Duties to be performed by specified principal contractaors

sB8 Preparation of plans "Lavout plans”™ for machinery and equipment, etc.

Communication and coordinatian

contractors

Frimary contractor

specific principal business operator

Consultation organization Organization meet ings
Felated caontractors

Meetinzs - Regular

!

Workplace patrol

Guidance Safetw and health educatiaon

Preparation of plans “Lavout plans” for machinery and egquipment, etc.




(S69) Duties to be performed by specified pri

ncipal contractors

(S69) Duties to be performed by specified principal

3 Safety Manazement
A-3 Ozcupat ional Safety and Health

3.3.6 Duties to be performed by specified principal contracto

rs

shY Signals Standardization of signals Crane operation

Communication and coordinatian

contractors

Frimary contractar

Gpecific principal husiness aperataor

Consultation organizat ion Organization meetings

Meetings - Rezular

Felated contractors

!

Warkplace patral

Guidance Safety and health education

Preparation of plans “Lavout plans™ for machinery and equipment, etc.

nignals Standardization of signals Crane operation




(S70) Scaffolding

(570) Scaffolding

3 Safety managzement

3.4 Safety measures for assembling and dismant!|ing scaffolding
3.4.1 Classification of scaffaolding

—2. oupport scaffolding —T7— 3. Scaffolding

— 4. One-sided scaffolding b. Single scaffolding
____{: H. Embracing scaffolding

— . bhelf scaffolding

| . Scaffalding— —8. Mverhanging scaffolding

L 9. Ladder scaffolding/horse scaffolding

—10. Suspended scaffnlding'[:11. suspended scaffolding

12. Suspended beam scaffaolding

~ 13. Special scaffolding ——[:]4. Rolling tower

15. Mechanical scaffolding




(S71) Scaffolding

(S71) Scaffolding

3 Safety management
3.4 safety measures for assembling and dismant ling scaffolding

3.4.2 Scaffolding assembly and dismant ling
571 Inform all workers involved in the work content and procedures

PN NI NANS \%\/ A

e <X o

R mnmmTSy

scaffold \/L

B201




(S72) Scaffolding

(572) Scaffolding

3 Safety management

3.4 Safety measures for assembling and dizsmantling scaffolding
d.4.7 Scaffolding assemhly and dismant!ling

51?7 Do not enter the wark area except for relevant workers

ncaffolding —

N gntry measures

l




(S73) Scaffolding

(573) Scaffolding

3 Safety management

3.4 Safety measures for assembling and dismantling scaffalding
3.4.2 Scaffolding assemhly and dismant ling

573 Stop work when danger is expected due tao bad weather such as strong winds, heawvy rain,
heavy snow, etc.

P = s
F it AL Eﬂﬁ R
P 80y mq}b e ' :
s 3’3%1 h -;"‘w’aq_.p-"'r__;____/ S—
o [
Gocaffalding —
stop work

Do not enter
o entry measures

l




(S74) Scaffolding

3 Safetv management

(S74) Scaffolding

3.4 Safety measures for assembling and dismant!ing scaffolding
3.4.2 Scaffolding assembly and dismant ling

std Scaffalding hoards should be at least 20 cm high, and safety harnesses should be warn

= ]
déﬂd?ﬁg‘:q"lb
s A
ﬂ'ﬁ-g-':'@.é':"% W,
Jf"c?a B
d oo ow ko q-ll'b
L
H [

Do naot enter
Mo entry measures

l

C;} P :
E ’;}.’;'-.; : E-k_____ i -
t %'}'whf“‘“”

stop work

safetv harnesses




(S75) Scaffolding

3 Safetv manazement

(S75) Scaffolding

3.4 Safety measures for assembling and dismant!ing scatfolding
3.4.2 Scaffolding assemblv and dismant!| inz

sfh Use a hanging net or hanging bag to raise and lower materials,

o =}
o
e lht‘.-.
T G
T ey, LS
Lo bk AT

scaffolding —

Uo not enter
Mo entrv measures

l @

St P

, o"‘; g .':: ! E‘k

; %‘,}'{U/‘M‘“-
Stop work

.......................................

hanzing bag

\ N

SN FRR AR

tools, etc.

safetv harnesses




(S76) Inspection of scaffolding

(S76)

3 Safety management

Inspection of scaffolding

3.4 Safety measures Tor assembling and dismant|ing scaffolding

3.4.3 Inspection of scaffolding

s

S16

s16 After strong winds, heavy rain, heavy snow, etc.
A4 TAIEL . '\ T
SETIEENY R iy
& @ J ]
Scaffolding — = Scaffolding
Inspection Inspection
. B P 74 A




(S77) Inspection of scaffolding

(S77) Inspection of scaffolding

3 Safety management
3.4 Safety measures for assembling and dismant!|ing scaffolding
3.4.3 Inzspection of scaffolding
sf! After a moderate or greater earthguake

Scatfolding — ~Scatfolding

Inspect ion Inspect ion

N e

rl
EarthqUJZ;\kg{i;::iij?”<lﬁffé??




(S78) Inspection of scaffolding

(S78) Inspection of scaffolding
3 Safety management
3.4 Safety measures for assemhling and dismantling secaffolding
3.4.3 Inspection of scaffolding

sIB In case of assembling, partially dismantling, or changing scaffolding

Scaffolding — = Scaffolding
Inspection Inspection
assembl ing
dismantling
changing scaffolding
S78
T 5




(S79) Inspection of scaffolding

(S79) Inspection of scaffolding

3 Safety management
3.4 Safety measures for assembling and dismantling scaffolding
3.4.3 Inspection of scaffolding
519 Suspended scaffolding work

%

B 7

Suspended scaffolding
Inspection




(S80) Scaffolding

(S80) Scaffolding

3 Safety management 3 The load capacity between the vertical supports is |limited to 400kg
3.4 Safety measures for assembling and dismantling scaffolding
3.4.4 Nain scaffolding @Beam span 1.5m or less
MHorizontal braces
T @Wall joint
+ ical supports— Blse suitable accdedsary metal fittings for joints

(=]

A

(b The first horizantal support 2m ar less infheight

9)Beam span braces

i

, [
K B Plywood =
=1f3riznngal supports
= 7
7V
-

Row braces

{3Root ties

, }
/Xi: //ﬂ: \\\\\ @Front step
[ s ! vl
i} il AL ﬁ-@}ﬂear step
£ 4 - @Width 20cm or more
@Basg metal fittings d0Plate or angle | @Beam span 1.85m or [less
(21)Prevent sliding or sinking Fig. 3.4 Main scaffolding made of steel pipes

(For parts aver 31m from the rear end,




(S81) Scaffolding

(S81) Scaffolding

3 Safety management

3.4 3afety measures for assembling and dismantling scaffolding

3.4.4 Main scaffolding
Materials used
(a) Steel pipe: Wall thickness is 1/24 or more of the outer diameter. Material:

Tensile strength 38 kgf/mm2
(b} Joint fittings
(c) Fastening fittings

7 :R\xx\xxx\\\\\ j;%fﬁ é¢¢
- 7, piy 7

Sl

=

Fig. 3.4 Full scaffnlding made of steel pipes I




(S82) Scaffolding

(S82) Scaffolding

3 Safety management

3.4 Safety measures for assembling and dismant!ing scaffolding
3.4.5 One-sided scaffolding

=

1) Overlap and join, overlap by 1m or more, and tie at least two places
) "

r
J (@ Butt joint

] Tie at 4 or more places with splints
of 1.8m or more

: @ Tie the intersections with iron wire

@ Root ties @ Bury in the ground

less in height

-—

ar
N

n Va "

%///// 0 Prevent slipping
L :

@ Plate
i Prevent subsidence

| ® 2.5mor less |

2 The firgt horizontal support is 3m
(5 30cm of |more

Fig. 3.5 One-sided scaffolding made of logs




(S83) Scaffolding

3 Safety man

dgement

(S83)

Scaffolding

3.4 Safety measures for assembling and dismant| ing scaffolding
3.4 6 Frame scaffolding

a2

@ Boards. w

& 2 mor le

S

) Attach handrails within 90 cm |

& 150 kg or less per span

Frame with floor

idth 2B-80 dm
- @
]
] <
® Vertical dupports - floor|spacing: 1.8 mlor less
F) |Width 30 om or|more
Install|la |adder with § step spacing
of (|40 cm or |ess
N A
55 Tor|| two-story buildings \\\\
— : i
~ € 4
<A~
p— Ll . 'IT' 1. U . U . L 5
g@ Root :iesg £ &5 éi

Fig

3.6 One-sided scaffolding made of steel pipes

== Lo
@ Wall connection

L7

(x|




(S84) Scaffolding

(S84) Scaffolding

@ Fabric frame
3 Safety management

[ o
[=]
=

3 4 Safety measures for assembling and dismantling scaffolding ®
3.4 6 Frame scaffolding

) Gross beam — =

T

& Arm lock

o

A AN
NI

@ Golumn —=

A AN

/ .
NERVA
§

Wirs

{7 Steel reinforcement

X
G.E .

3@ Jack base

% & Gross brace ﬁmﬂ

Fig. 3.7 Names of parts of frame scaffolding




(S85) Scaffolding

(S85) Scaffolding

3 Safety management
3.4 Safety measures for assembling and dismant!|ing scaffolding
3.4 6 Frame scaffolding
(I Horizontal members must be provided on the top floor and ewery 5th floor or less
=

™~

AN

R R
7 Wall connection

@& The structure must be designed
L~

,rf//f to prevent sliding and sinking
@ Main — éygf/ff
frame height [ %\\ﬁﬁﬁij

I In case of the height exceeds ?0m. the height of the main frame must be 2. 0m or less.
and the interval must he 1 B5m or less

e : l———ﬁﬁ————i @& OGross bracing. to prevent lateral swing
F% Wain frame | & Main" frame interval

Fig. 3.8 Frame scaffolding




(S86) Scaffolding

3 Safety management

(S86) Scaffolding

3.4 Safety measures for assembling and dismant!ling scaffolding

3.4 7 Wall ties or braces
* Gol lapse prevention

Table 3.5 Wall tie spacing

Type

Vertical direction

Horizontal directiaon

Log scaffolding

5 5m or less

7. 5m or less

Single pipe scaffolding

5 0Om or less

5 5m or less

Frame scaffolding

9 0m or less

B 0m or less

&Wall joint

F F: ] F F -] %:a

@ Wall connection

5§83

ll"“u,““_

¥

() Wall connection

585




(S87) Scaffolding

(S87) Scaffolding

3 Safety management
3.4 Safety measures for assembling and dismantling scaffolding

3.4.8 Work floor

gﬁ'—-—ﬁ e

I Handrails. height 75c¢m or morel

@ Gap 3ocm or less

@ 20cm or more per sheet. width 4Docm or morle ;
o ___________._.-—ﬂ"

e

@ Roller
® Horizontal supports

<—— @& Vertical supports ® Flooring
@ Flooring should be fixed in at || east two|places

Fig. 3.9 Work floor




(S88) Scaffolding

(S88) Scaffolding

3 Safety management
3.4 Safety measures for assembling and dismant!|ing scaffolding

3.4 9 Suspended scaffolding

) For suspended wire rope
Safety factor 10 or more
Wire rope strands cut by 10% or less

Reduction in diameter by 1% or less o

& Suspended steel wire (safety factor 10 or more)

nominal diameter

No kinks., deformation,

or gorrosion
@ Kink

-

=

N

i

th 40cm or more,

@ Rollover approx. 1.5m

|~
| //

no gaps

® Secure firmly to prevent
dislogation or falling off

& For susi;;iggﬁﬁﬁ%ins
Safety fact 5 or more
Within 5% of initial elongation

Kink cross—sectional diameter 10% or less of nominal diameter
No cracks Fig. 3.10 Suspended scaffolding

#fﬁﬁ;ﬁggﬁj;speut suspenled sgaffolding before starting work




(S89) Scaffolding

(S89) Scaffolding

3 Safety management
3.4 Safety measures for assembling and dismantling scaffolding

3-4-10 Ascending pier
S

=5) Scaffolding

;%ﬁahhﬁﬁﬁkaﬁ 20 AT Teasff 1.8m

’33% g

the slope excegds 15°

£ or other antiFslip devices
/4{///f T ) HandraiT‘h@iEEF at least 75cm
) i i

Pl Pier width [at least 90cm

- P,

-------------------------------------------------------------------------------------------------------------------

I One location within 7m in height 5@3 Slope no more than 30° ;
; @) In case of it exceeds 30° , use stairs

DU ER A A B A el R o ey e e e R e S g o g e e e g et R e

Fig. 3-11 Ascending pier




(S90) Formwork and Shoring

(S90) Formwork and Shoring

3 Safety management

3.5 Safety measures for formwork and shoring
3.5.1 Materials

I MNo damage. deformation. or corrosion

& Main steel material Tensile strength 34kegf/mm2 or more
@ Pipe support

Pipe thickness 2mm or more Single piece

End plate thickness 5 4mm or more Four or more bolt holes Steel end plate

501 Fig. 3.12 Pipe support = 582




(S91) Formwork and Shoring
(S91) Formwork and Shoring

3 Safety management
3.5 Safety measures for formwork and shoring

3.5.1 Materials
<= End plate
# Has 4 or more bolt holes

L. @ Pin

@ Handle

-\-\-\-\-\_\-\-\-\-\-\_""‘Eﬁ. =

{ =& Tie—-down plate

Me ¢

o

—
L]
T i’E| [+]
B ; :
ﬁ\ﬁ\ éféi & Special fittings
@ In case of the height exceeds 3.5m.
horizontal ties must bhe placed
in two directions at intervals of ?m or less L
L

Fig. 3.12 Pipe support




(S92) Formwork and Shoring

(S92) Formwork and Shoring

3 Safety management
3.5 Safety measures for formwork and shoring
3.5.1 Materials

o

/i Joist pipe
@ Wing @) Beam pipe

e

i

%IM

& Wing support: auxiliary support

fﬁ,f’ =
@ Wing nut =
o
S fe— =
& Adjustment nut ar {#) Pipe support
L]

Fig. 3.12 Pipe support




(S93) Formwork and Shoring

(S93) Formwork and Shoring

3 Safety management
3.5 Safety measures for formwork and shoring
3.5.2 Assembly, dismantling, and inspection
@ Planning
T) Creating an assembly diagram
@ In case of a support is used alone
- Suppart: Do not exceed the maximum load




(S94) Formwork and Shoring

(S94) Formwork and Shoring

3 Safety management
3.5 Safety measures for formwork and shoring

3.5.7 Assembly. dismantling. and inspection

#& Precautions for assembly and dismantling work
Mo entry to the work area except for related workers

@
& Strong winds. heavy rain. heavy snow: Stop work

Use a hanging net or hanging bag to |[ift and |lower materials. tools. eto
..-C:.____':-'. ”_,&' _};
Wi A e
3 ol i
.r'f; O.'i L"/"“-l:._p-"f R

| ' i

I : | Stop work

S L1 L 01 - =i

11

H//N///A e [/w/ffffﬂ p

No entry |

-




(S95) Formwork and Shoring

(S95) Formwork and Shoring

3 Safety management

3.5 Safety measures for formwork and shoring

3.5.2 Assembly. dismant|ing. and inspection

@ Items to check in case of pouring concrete

1) Gheck the formwork and shoring before starting work

@ In case of an abnormality is found in the shoring during work
Be prepared to stop work

Gheck the formwork and shoring

G1182
(1208
61375




(S96) Formwork and Shoring

(SO6) Formwork and Shoring

3 safety manazement

3.5 Safety measures for faormwark and shaoring
3.5.3 Sharing using single-pipe columns

iy
I | I | I | I | I . | I I{EI
@ \

" W W W S
I H i @

I~ E}}VE} ~® |- )
@

{E} AT

| | | | | | | | | | | LW@

Figure 3.13 Shoring using single-pipe columns

I Joints are hutt joints or plug joints

@ Joints are fastened using special fittings

& Beams or joists

@ Columns

& Bracing

& Horizontal ties

) Root ties

& In case of placing heams or joists on the
top end, secure them with steel end plates

@ Prevent displacement of horizontal ties

(@ Install horizontal ties in two directions
evary m or less in heizght

@ Fix legs to prevent slipping
{® Prevent subsidence by using soffits,

pouring concrete, driving piles, etc.




(S97) Formwork and Shoring

(S97) Formwork and Shoring

3 Safety management

3.5 Safety measures for formwork and shoring
3.5 4 Shoring using pipe support columns

1) Beams
& Fasten joints using special fittings
S @ Bracing
— ]  — — @ Do not use more than three pipe supports
i%k 7 ¥ = JiE ® Root ties
i | | ﬂ_ @ Horizontal ties
T Pipe supports
® @® Use four or more bolts or special fittings to join
o “gz—- @ In case of the height exceeds 3.5m, install horizontal ties
) ' in two directions every 2m or less
i@ Prevent displacement of horizontal ties
:5 i Measures to prevent settlement and sliding are the same as
ggff‘ﬁi for single pipe columns
il

Fig. 3.14 Shoring using pipe support columns




(S98) Formwork and Shoring

(S98) Formwork and Shoring

3 Safety management

3.5 Safety measures for formwork and shoring
3.5.5 Shoring using steel pipe frame supports

= 1=} T T

S Y

i

AAND

v I |

7o N7

XX TXTXTX
XXX XX

>
<
<
54
&

AVARVARVA RVarv

|1
1T T
|!
J !%
n
L -
i
1)
Il /
%
| |
1
1l
1)
|1
1
|1
1)
1]

Fig. 3.15 Shoring using frame supports

(=

]

Install a horizontal frame on the top floor
and every 5th floor or less

@ Install horizontal ties in two directions

on the top floor and every 5th floor or less,
with 5 frames or less

3) Prevent displacement of horizontal ties

with braces, etc.

In case of placing beams or joists,
attach steel end plates and secure them

to beams, etc.

& Install cross braces




(S99)Structure excavation-Structure - Excavation slope gradient- Soil quality

(599)Structure excavation-Structure - Excavation slope gradient- Soil quality

Structure - Excavation slope - Soil quality
- Slope open cut method
- Excavation slope gradient
- Soil quality, excavation height, slope gradient

1 Types of geological formations
1-1 Bedrock Hard clay
7 Height of excavation surface
/-1 Less than bm
3 Slope gradient of excavation surface

3-1 90" (1:0)

Less than bm
hm or more

4

less 1

G0 Tess than 757 (T:0.268)
bm or more FA0T




(S100)Structure excavation-Structure - Excavation slope gradient- Soil quality

(S100)Structure excavation-Structure - Excavation slope gradient- Soil quality

Structure - Excavation slope - Soil quality
» 5lope open cut method

« Excavation slope gradient
« Soirl gquality, excavation height, slope gradient

Zm or more but less than b5m

Less than ?m 4

bm or more

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1 Types of geological formations — than.}E“ a- UE;;; thane0®  (1:0.577)"
1-2 Others

Z Height of excavation surface
?2-2« Less than 2m -+ 2m or more but less than bm = bm or more
3 Slope gradient of excavation surface

3-2 Less than90° (1:0) Less than7b5” (1:0.268) Less thanB0” (1:0.577)

E402




(S101)Structure excavation-Structure - Excavation slope gradient- Soil quality

(31071 )5tructure excavation-Structure - Excavation slope gradient- Soil quality

Structure - Excavation slope - Soil quality
» Slope open cut method

Sand 3
» Excavation slope gradient , o
- Soi1l quality, excavation height, slope gradient less than om he|gbt

1 Types of geolozical formationsS!ope of excavation surface 36°  [1:1.428) or Iessj
1-3 Sand R

? Height of excavation surface 3 Slope gradient of excavation surface
2-3 Slope of excavation surface 35° (1:1.428) or less or less than bom in height

E403

1 Types of geological formationsGrounds that are susceptible
1-4 Grounds that are susceptible to collapse due to blasting, etc.
2 Height of excavation surface
?-4 Ewxcavation surface slope 45" (1:1) ar
3 Slope gradient of excavation surface
to collapse due to blasting, etc.

less or height less than “m

3

. “ less thand5®
less or height less than 2m i

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e E404




(S102) Safety measures for excavation work

(S102) Safety measures for excavation work

3} Safety management
J-6 Safety measures for excavation work

3+6-1 Open excavation excavation limits

ground excavation surface height slope gradient

A ground consisting of bedrock Sm below 00° or less

or hard clay Sm over 15 or less

Dther geological formations 2m below 90° or less

2-5m 715° or less

om over 60° or less

ground made of sand om_below 35° or less
Rocks that are susceptible to

col lapse due to bhlasting, etec. 2m below 45° or less

2m ar more AN, AT

Eexcavatimn surface height

pe gradienté

The excavation surface is separated into horizontal stages of 2 m or more. E285




(S103) Safety measures for excavation work

(S103) Safety measures for excavation work

3 Safety management
3+ 6 Safety measures for excavation work
3-6—-1 Open excavation
Do not open-cut in slits
Work inspection
Gheck for loose stones and cracks and their condition

Before starting work that day

'T'
L
@ After heavy rain or a moderate earthquake
3 After blasting

<

//'// s heavy rain 2

z blasting
open—cut . .
Work inspectiaon




(S104) Safety measures for excavation work

(S104) Safety measures for excavation work

3 Safety management
36 Safety measures for excavation work

3-6-1 Open excavation
@ Working close to buried objects
Provide adeguate protection for buried objects
Do not use excavation machinery if there is a risk of damage

Open cutting method
@ @

Earth retaining

FESEREEEECE ok EE EE LR TS ER LR EECh e
; el o | R

Ll ==
R T T P T Y R e e e e

''''''''''''''''''''''''''''''''''''''''''''''''''''

=

F133




(S105) Earth retaining support

(S105) Earth retaining support

J Safety management Earth retaining timbering
3-6 Safety measures for excavation work Dangle brace
3-6-2 Earth retaining support @ Sheet piles

3iCompressed materials: angle brace

The joint is a butt joint
@the strut is supported by a structure,

it must be able to withstand the load

® Intermediate support column
®strut
Twal ling
B)Securely attach to sheet piles, piles,

and intermediate support columns
@Connection of strut and angle brace
The intersection between the struts is tightened
with plate bolts.
Make it solid by welding, ete.

A Inspection

* Period not exceeding 7 days
- In the case of an earthguake of medium or higher magnitude

- gcase of there is a risk of weakening of the ground due to heavy rain
E286




(S106) Sheet pile installation

(S106) Sheet pile installation

3 Safety management
3-6 Safety measures for excavation work
3-6-3 Sheet pile installation
countermeasure
M Reduce the overload |oad

Yoo ¥

7T

Z Deepen the penetration
& Soft clay

@ Do not excavate the entire area but partially

@& ground swellin iy .
8 il @ Improve the ground

@Sliding failure heaving
countermeasure

heaving
penetration of sheet piles

Figure 3-17 Safety measures for sheet piles
E287




(S107) Sheet pile installation

(S107) Sheet pile installation

3 Safety management

J-6 Safety measures for excavation work
3-6-3 Sheet pile installation
countermeasure

|oose sandy ground
This is caused by the difference in water level bhetween the back and front of the sheet pile.
piping boiling

- Bailine (DReduce the overl?gd load

countermeasure Sl i{)’ :
gLGrnunajgfer leve |
vl

@ Perform embankment . . s
- piping boil g
® Swelling up | )
il W Y
® Blowout of sand particles .. /LA T () Sandy soil
Sandy soil @ Lower the groundwater level using well points, etc.

loose sandy ground
This is caused by the difference in water level between the back and front of the sheet pile.

Figure 3-17 Safety measures for sheet piles

E288




(S108) Excavation of tunnels

(S108)

J Safety management

3-6-4 Excavation of tunnels

[nspection period
Inspection period

M Daily inspection of the ground and tunnel

supports inside the tunnel

@ After a moderate earthquake or greater

S B Gand S

Excavation of tunnels

J-6 Safety measures for excavation work

Record the names of those entering the tunnel
Yertical shaft

Backup power source

Gas release boring

Inform workers of the location

Alarm equipment

3 After b]asi;EiQQEii} The concentration ;éij!aﬂmable gases should be 30% or less of the exu#g&#@n limit | |
& Cutting edge &) ¢ Egé; =
@ Lighting g (e
@ Tunnel work supervisor
@ Ensuring visibility through ventilation
@ Telephone equipment
@ Tunnel lining work supervisor
4 At least 100m when flammable gas is less than 30%
@ T'E At least 500m when there is no flammable gas E‘
2 &/ 3% Conduct evacuation and extinguishing drills before the guakl
. @ Records must be kept for three years
QE #@ Gas concentrations miyst be measured by a dedicated person before work begins and
after a moderate or greater earthquake
j},ln,qase,pf.th&,qu;td_g,aﬁgs_rgasheﬁ,lﬂﬁm,ﬁrﬂm_Ihe,gntﬁanpe;ngta,}nstqjl a siren or othdrd|all@sgi|gystem
........... o s

- K 5] k)

= s G s | © o ﬁ %1 ,é?"

r"_i, ____________ R Ay e R T e ey

| ® ©@ |
F127

Fig. 3-1

8 Tunnel excavation




(S109) Work platform

3 Safety management
3.6 Safety measures for excavation work

J.6.5 Work platform

(S109) Work platform

= o - / :

e i @

e A e

v &

WAl 7 3

i = =

E |,,A/ N & 27 @
I -y f |L/ =

2/

.jE}

Covering plate

2 Beam
@3 Pillar pipe

) Horizontal connectiaon

Check before starting work after
after bad weather such as

strong winds, heavy rain, or heavy snow

) Bracing

Support

Horizontal connection

Fig. 3.19 Regulations for work platform




(S110) Specific machinery

(S110) Specific machinery

3 Safety management
3.7 Safety measures for construction machinery

3.7.1 Specific machinery
MBoiler @ Lifting load of 3t or more @Mobile crane with |ifting
) load of 3t or more @ Derrick with |ifting

|oad of 2t or more

dipper dredger

derick crane

S40 Mi3g
5 Elevator with lifting
load of 1t or _mg

B417
®¢Gonstruction lift with (P Gondola
guide rail of 1.8m or more

fidola ||

\\\\\\\\\‘

F177 R SEESE $31 3 73 A z




(S111) Vehicle-based construction machinery

(S111) Vehicle-based construction machinery
3 Safety management

3.1 Safety measures for construction machinery

3.7.3 Vehicle-based construction machinery
« Structure

M Equipped with headlights
@ Equipped with sturdy head guards

« Speed |imit: Set an appropriate speed limit

X1

I y;k%?'iﬁﬁ??yxﬁa 5, -//f) <::>

/////////////////////

backhoe Tractor excavator




(S112) Vehicle-based construction machinery

(S112) Vehicle-based construction machinery

3 Safety management

3.7 Safety measures for construction machinery

3.7.3 Vehicle—-based construction machinery
 Things that drivers should ohserve
M In case of leaving the driving position

* Lower the bucket, zipper, and other work eguipment to the ground
- 3top the engine and apply the travel brake

leaving the driving positiaon

brake

e ~£7%

bucket Gii}
ﬁzﬁ 0 o

hackhoe bucket Tractor excavator

4




(S113) Vehicle-based construction machinery

(§113) Vehicle-based construction machinery

3 Safety management
3.7 Safety measures for construction machinery

3.7.3 Vehicle-based construction machinery
* Things that drivers should observe

@2Do not allow anyone to ride in any seat other than the passenger seat

Do not allow anyone to ride

Mobility crane

bucket O '5[::);:

/____i_____ _J““%??\
S e
e O

Bi11




(S114) Vehicle-based construction machinery

(S114)

Vehicle-based construction machinery
3 Safety management

3.7 Safety measures for construction machinery

3.7.3 Vehicle-based construction machinery
* Things that drivers should observe

@ Observe the stability and maximum |oad capacity determined

by the structure

(] et
maximum |oad

Huhility crane
B111
[

i

0~ 1
" = WA
: bucket Q {©;
A
backhoe

7 0000, 7

Tractor excavator

bucket




(S115) Vehicle-based construction machinery

(S115) Vehicle-based construction machinery

3 Safety management
3.7 Safety measures for construction machinery

3.7.3 Vehicle-based construction machinery
* Things that drivers should observe
@ Establish certain signals and follow the instructions of the guide

signals

guide

Mobility crane
Bi111

| 7 e !

x/xrﬂ&%f_J‘“%az\
™ G
M bucket O ©)

backhoe {:éfﬁbucket /ﬁf/ /§;/ /éﬁ/

Tractor excavator




(S116) Vehicle-based construction machinery

(S116) Vehicle-based construction machinery

3 Safety management

3.1 Safety measures for construction machinery
3.7.3 Vehicle-based construction machinery

* Things that drivers should observe

& Lifting |loads with a power shovel

Do not use clamshells to |ift workers, etec.

to lif orkers

Mobility crane
B111

ok

0 1
7 bucket Gii} Hi::ﬁ
hackhoe
bucket

Tractor excavator




(S117) Vehicle-based construction machinery

(S117) Vehicle-based construction machinery

3 Safety management
3.7 Safety measures Tor construction machinery

3.7.3 Vehicle-based construction machinery
- Transportation of vehicle-mounted construction machinery
M) Loading and unloading should be done on a flat, solid surface

loading and unloading
on a flat

>< Mob ility crane
rT—tT—H

Bi111

{ractor excavator




(S118) Vehicle-based construction machinery

(S118)

3 Safety management

Vehicle-based construction machinery

3.1 Safety measures for construction machinery
3. 1.3 Vehicle—based construction machinery

* Transportation of vehicle-mounted construction machinery
@ 1In case of using flooring boards

* Use ramps with sufficient length., width. and strength
+ Install|l securely with an appropriate gradient

flooring boards

Mobility crane




(S119) Vehicle-based construction machinery

(S119) Vehicle-based construction machinery

3 Safety management

3.7 Safety measures for construction machinery

3.7.3 Vehicle—-based construction machinery
* Transportation of vehicle-mounted construction machinery
@) 1n case of using embankments or temporary platforms,

ensure sufficient width, strength, and gradient

sufficient width

hackhoe

/

Mobility crane

==

) o

embankments

A T TS :

platforms




(S120) Specific voluntary inspections
(S120) Specific voluntary inspections
3 Safety management
3.7 Safety measures for construction machinery
3.7.4 Specific voluntary inspections
(vehicle-mounted construction machinery

Table 3.8 Inspection of vehicle-mounted construction machinery

@ Frequency @ Inspection items

@ Prime mover and power transmission device
® Running gear, steering gear, brakes

@ Once per year
® Working gear, hydraulic equipment, electrical system

@ Vehicle-related

@ Presence or absence of brakes, clutches, steering gear, and working gear
Once per month Presence or absence of damage to wire ropes and chains

D Presence or absence of damage to buckets, zippers, etc.

{2 Before work begins @3 Presence or absence of brakes and clutches




(S121) Specific voluntary inspection

(S121) Specific voluntary inspection
3 Safety management
3.7 Safety measures for construction machinery
3.7 4 Specitic voluntary inspection
vehicle—mounted construction machinery
* Machines requiring specifTic voluntary inspection

d)Power press

@ Forklift

@ Vehicle-mounted construction machinery

* In case of raising the boom/arm for repairs.

set up safety posts/blocks to ensure safety

Power press forklifts Mobility crane

repairs

posts/blocks

o

PR\

T T T T TTTT

)

. f[ff 4:.-! ‘l"' o W O s v i === ., u“:\x-\\:\\x-\x-\ H-

D @ ' 7 LI = S . A -
I 7 S% -

i




(S122) Pile drivers

© &

& @e &

(S122) Pile drivers

Safety management

3.1 Safety measures for construction machinery

3.7.5 Pile drivers

Key points: Measures to prevent collapse and wire rope safety
Groove pul ley

Leave at least two turns on the winding body of the hoisting device
Wire rope: Safety factor 6 or higher. no joints. kicks., or damage
No more than 10% wire breakage

Reduction in diameter: no more than /% of nominal diameter

Balance weight: Securely fixed to the frame

Always keep the installation area drained

Do not pull horizontal ly when taking in piles

In case of the ground is soft. use temporary laying plates and laying corners
In case of there is a risk of slipping. secure with piles and wedges

Ry

Figure 3. 20 Safety measures for pile driving towers M324




(S123) Mobile cranes
(S123) Mobile cranes
3 Safety management
3.7 Safety measures for construction machinery
3.7.6 Mobile cranes

Table 3.9 Periodic voluntary inspection

@ Frequency @ Inspection items

@ Once per year @ Load test

® Overwinding prevention devices, other safety devices, brakes and clutches, alarm devices
® Once per month
re ropes, chains, hoisting equipment (hooks, grab buckets), wiring, switchboards and controllg

@ Before work begins Overwinding prevention devices, alarm devices, brakes, clutches, controllers

@ Records of voluntary inspections to be kept for 3 years




(S124) Mobile cranes

(S124) Mobile cranes

3 Safety management

3.7 Safety measures for construction machinery
3.7.6 Mobile Crane

(I Do not exceed the range of the jib inclination angle

@2 Safety valve: Prevents the jib from overextending

@ Load obtained by subtracting the weight of the lifting equipment from the lifting load

@ Display the rated load and do not apply the load beyond the limit

5 Backstop: Prevents the jib from swinging

® Do not allow workers to board unless the dedicated boarding device is sufficiently safe

@ Overload prevention devices should not be used unless they have a display of certification
@ The leader's feet should be similar to those of a pile driver or tower ‘;ﬁﬁ

M393




(S125) Track system

(S125) Track system

3 Safety management
3.1 Safety measures fTor construction machinery
3.7.7 Track system

Vehicle operation method

=

1) Method using a powered vehicle

—

3 Method using human power ({push)

.




(S126) Track system

(S126) Track system

3 Safety management

3.
3.

Vehicle operation method

(¥ Method using a powered vehicle
@

SRCRCNCICN S

)

T Safety measures for construction machinery
1.7 Track system

For hand-operated vehicles

Install emergency stop devices

In case of used at an inclination angle of 30° or more
Install|l derailment prevention devices

Improve visibility

Install headlights and warning bells
Spacing between side walls., etec.: 60cm or more
Weight of rail

Gradient: 50/1000 or less
Equip with manual brakes, and if over 10t,

also equip with powered brakes
Curved sections: Curve radius 10m or more,

install guard rails to maintain appropriate cant

Figure 3.22 Regulations for track equipment Tor powered vehicles




(S127) Track system

(S127) Track system

3 Safety management
3.1 Safety measures for construction machinery
3.7.7 Track system
Vehicle operation method
@ MWethod using a hoisting device
) For drag cars, safety factor 6 or more
) For handcarts, safety factor 10 or more
) Loss of number of wires 10% or less
I No kinks or damage

CNEN N

@ Method using a hoisting device

S125




(S128) Track system

(S128) Track system

3 Safety management
3.7 Safety measures for construction machinery
3.7.1 Track system

Vehicle operation method
@ For hand-pushed vehicles

IO

The track must have a curve radius of 5m or more and a gradient of 1/15 or less

# An effective manual brake must be provided when the track has a gradient of 10/1000 or more
3 The vehicle speed must be 15km/h or less on a downward gradient

@ Method using human power {(push)




(S129) Blasting work

(§S129) Blasting work

3 Safety Management

3.8 Safety measures for blasting work
3.8 1 Handl ing explosives

@ Gontainers must be made of wood or other electrically non-conductive materials

blasting

T38
i Before blasting e
quamlhedetugﬂéﬂf hu--um}Pf bore hulizéﬂr/higﬁééﬂg
E:&Hfauing{ﬁu—:ing edge) f/
-, .Fuse s _S$tone _chips (muck)

clay tamping




(S130) Blasting work

(S130) Blasting work

3 Safety Management
3.8 Safety measures for blasting work
3.8 1 Handling explosives

@ Gunpowder, explosives. detonating cords. and pyrotechnics must be stored in separate containers

The same applies to transportation

lasting




(S131) Blasting work

(S131) Blasting work

3 Safety Management
3.8 Safety measures for blasting work
3.8.1 Hand!ling explosives

(3) The amount transported must be the amount used in one go




(S132) Blastina work
(S132) Blasting work

3 Safety Management

3 8 Safety measures for blasting work
3.8 1 Handling explosives

@ Frozen dynamite must not be melted in a dangerous manner such as direct contact

with fire or hot ohjects
Melting must be done using a melter with hot wate
below 50° C or in a room below 30° C -

-'ami:ed

etonatos
mf‘{-“fau ing(Gutting edge)

o T232




(S133) Blasting work

3 Safety Management

(S133) Blasting work

3.8 5afety measures for blasting work

3.8 1 Handling explosives

® In case of there is a risk of lightning.

7 arnit»a':I

)

-

S

P~

—..

Fuse

SRR ittt o s
: - facing (Cutting edge)

-

stop work related to electric detonators or electric fuses

1232




(S134) Blasting work

(S134) Blasting work

3 Safety Management
3.8 Safety measures for blasting work
3.8.1 Handling explosives

® Do not smoke or use fire near explosives

PR '-"-".'.’,‘,’,',’,',’,',’.’.’,'_'.",",'_.‘;"_.', ,,,,,

acing
lasting No smoke No fTire
No smoke No fire

@ Explogwas stmrehmuse T ‘I’38

=
T A F
S
e e I’IJ e
ﬂf,\a-'-"'_.-r.--" =
e 14
o

yriam i tedetoggggﬁ

P

z:zzzz::zgggR\ facing (Cutting edge)
mx,fuse

7 1232




(S135) Blasting work
(S135) Blasting work

3 Safety Management

3.8 Safety measures for blasting work
J.8.1 Handling explosives

(7) Temporary storage area fTor explosives

A place where only those involved are needed
A clean and dry place

* A place not exposed to direct sunlight

l

e e T143
. = T
ﬂ%ﬁ Explosives storehouse T38
S
f&ﬁ\i\ﬂ.‘j..;l"“':j pid+
S ",J [P
SR

Bflamuted

ctopatyr
' m o facing (Cutting edge)
m;hfuse
- [

7 T HE i 7 12372




(S136) Blasting work

(S136) Blasting work

3 Safety Management
3.8 Safety measures for blasting work

3.8.2 Blastlng Work

M Drilling and Loading
Do not use holes from the previous blasting

Stop drilling when loading

No smoking or open flames in the vicinity
Loading materials must not contain pebbles

CECNTRC!

with sharp edges

Other non—flammable materials must be used
& Loading tools must be safe against friction,
and static electricity (e.g. wood —

impact,

Dynami te dEtEEQEQr

good,

vinyl,

metal — not good)

m facing(Cutting edge)

L .Fuse

clay tambing

#1232




(S137) Blasting work

(S137) Blasting work
3 Safety Management
3.8 Safety measures for blasting work
3.8.2 Blasting Work

- Electric blasting » Safety measures during blasting

* Fuse blasting
-Eu§mlin§mL§ngth 30m or mnré )«Fuse
ot wire L[ﬁﬁglgjﬁuﬁgqy _____ g AR oot wire

77Electric detonator

Z:iDetonator

Explosives

ik Explosives

(I) Stop blasting in case of there

No entry to dangerous areas Fuse
s leakage (stray) current

Barricade Number of consecutive ignitions
@ Ensure that a current of 1A or Sign

by the same persaon
more flows through the circuit Sien with siren, etc. 1.5m or more, less than 10 shots

=

0.5-1. 5m, less than 5 shots
0.5m or less. 1 shot

L

Fig. 3-23 Precautions for blasting




(S138) Blasting work

(S138)Blasting work

3 Safety Management

3.8 Safety measures for blasting work
3.8.3 Post-blasting work
(1) After electric blasting

(1) Prevent re—ignition: Remove the blasting wire from the igniter and shorten
(2 Do not approach the loading area until| more than 5 minutes have passed

Also, do not allow other workers to approach

Prevent re—ignition

5 minutes—passed

i)

its end

144




(S139) Blasting work

(S139) Blasting work

3 Safety management
3-8 Safety measures for blasting work
3-8-3 Post-blasting work
@ After blasting the fuse

1) Check the number of ignitions
@ Do not approach the loading area after 15 minutes have passed since blasting

Workers should not approach either

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

More dygamite

.......
aaaaaaaaaa

number of ignitions

e 15 minutes
not approach

aaaaaaaaaaaaaaaaaaaaa

Fuse

.......

1233




(S140) Blasting work

(S140)Blasting work

J Safety management

3-8 Safety measures fTor blasting work
3-8-3 Post-blasting work

@ In case of there is unexploded explosives
T Drill parallel holes at least 60 ¢m apart from the unexploded blast hole, blast,
and collect the unexploded explosives
@ Use a water stream from a rubber hose to flush out and collect the explosives and explosives

3 Remove the explosives, reload, and reignite

More dynamit

el

electric blasting blasting the fuse




(S141) compressed air work

(S141) compressed air work

3 Safety management
3.9 Safety measures for compressed air work
3.9 1 Equipment
« Equipment defects: Gauses oxygen deficiency

Air supply pipe

Gheck valve

—9
i
[=
@
|

Automatic alarm for abnormal temperature
Instal|l a dedicated exhaust pipe

Man lock = %—ojw%ﬁ

&
=

@ © & W&o

Upen flames strictly prohibited

& -1 Work room — Air volume is 4?3/person] or more
) Floor area 0 3m2/person or more ———

Air volume 0 6m3/person or more =

@& Shield Fig 3.24 Equipment for compressed air work
@ Material lock

i Separate from man lock as much as possible




(S142) compressed air work

(S142) compressed air work

3 Safety management
3.9 Safety measures for compressed air work
3.9.2 Work management

(T) Pressurization and decompression speed: 0.80kgf/cm2 per minute

; _
%@
Eaes <%
Fig. 3.24 Eguipment for compressed air work @ Shield method F127
— S141 1112

L Bulkhead (airlock)

23

R

¥
T

Air pressure shield tunneling

T T T

pneumatic method

1157 1231




(S143) compressed air work

(S143) compressed air work

3 Safety management
3.0 Safety measures for compressed air work

3.9 2 Work management

@ Workers undergo special health examinations once every six months

; Ehealth examinations %?#@
=) i - E
e
-
Fig. 3. 24 Eguipment for compressed air work @ Shield method F12]
SR $141 T112

Bulkhead (airlock)

Air pressure shield tunneling pneumatic method
T1517 T231




(S144) compressed air work

(S144 )compressed air work

3 Safety management
2.9 Safety measures for compressed air wark

3.9.7 Yark management

& For work inside a workroom or shaft where the pressure exceeds atmospheric pressure,

a person with a high-pressure indoor work supervisor license must be selected

Fiz. 3.24 Equipment for compressed air w?

rl
s141

Bulkhead (airlock)

Bir pressure shield tunneling

T157

:

e R
P

@Shield method

—— t

pneymat ic method

F127
T2

T231




(S145) compressed air work

(S145) compressed air work

3 Safety management
3.9 Safety measures for compressed air work
3.9 2 Work management
@ To prevent burns, especial ly when under compressed air.

. Lightg must be eguipped with guards
s Gircuit switches: Use ones that do not scatter sparks around

* Use heaters that do not become hot and become a source of ignition for flammable materials
* Do not perform welding work

‘- Do not bring in fire. match |ighters. or other items that may cause fire

take the following precautions

sparks . w ing work. fire %g

RES §§[i
D

2@#

@ Shield method F127

Fig. 3 24 Equipment for compressed air work

$141
Bulkhead (airlock)

Air pressure shield tunnel ing 1157 pneuma—__iu method

1231




(S146)Caisson and Diving Box

(S146) Caisson and Diving Box

3 Safety manazement
3.9 Safety measures for compressed air work
3-9-3 Caisson and Diving Box
Elasting work inszide the caisson should be dore only after confirming

1 Man lock
& Material lock

Ilnner diameter of exhaust pipe should be 53 mm or less
@ In case of exhausting and lowering the caisson,
workers should evacuate 1o the outside D

& Shaft

& Install equipment for safe ascent and descent

@ Lir supply pipe o ;
Uirect piping without passinzg throush Shaft//// Iey

@ Install electric bell and telephone

for contact with the outside (i

{0 Work room .

(I Do rot work when there is a risk )
of large amounts of water entering

@ Air volume should be 4 m3 or more per person {éﬁf
%

i@ Do not enter the work room alone
@ Alwavs measure oxwvgen concent ration

i Excavate 50 cm or less below the blade mouth
& Height from the blade mouth to the ceiling should be 1.8 m or more

Figure 3-2%  Safetv measures for caisson construction

T T T T _T T T {_|
L

|-

b5 @ 0 X ®
XARTIT M 7 Ve )

Fb3




(S147)Electric Shock

(S147)Electric Shock

3 Safety management L |: —
3 10 Safety measures for electrical work
3.10.1 Measures to prevent electric shock 3
I Use holders that meet or exceed JIS standards =
@ lUse automatic electric shock prevention devices for AG arc welding
@ Steel frame @
@ AC arc welding at a height of 2m or more
& Gonnect an electric shock circuit breaker to prevent electric shock
® Equipped with a motor of 150V or more ﬁﬁ/
@ MWachinery and equipment @ i
[T_11 |
)
— |=
11 L1
A .

Fig. 3.27 Measures to prevent electric shock




(S148)Electric Shock

(S148)Electric Shock

3 Safety management
3.10 Safety measures for electrical work

3.10.1 Measures to prevent electric shock
Machinery and equipment

) Various regulations for preventing electric shock

& Wiring

3 Attach guards to hand-held |amps

@ Distribution boards

& In case of wet with water or other fluids.

use a coating with high insulating properties
& Well pumps
7 Do not place on passageways 3

F1T]

M3

B

Fig. 3. 27 Measures to prevent electric shock




(S149)Electric Shock

(S149)Electric Shock
3 Safety management
3.10 Safety measures for electrical work
3.10.1 Measures to prevent electric shock
Close-proximity work
(T Wear insulating protective gear
if relocation is not possible
@ Close—proximity distance
Have a supervisor

= ©

Follow signals

©

Close—proximity to live electrical circuits

1) ; I
2
®
LffﬁggJﬁﬁgg
N N T A S

¥393
Fig. 3.27 Measures to prevent electric shock




(S150)Fall on

(S150)Fal |l on

3 Safety management

3 11 SafEty measures for the fall disaster
3 1 Fall on
J,

In case of working at a height of ?m or more

MSet up a work platform

@ 1In case of it is not possible to set up a platform. set up a protective net
and have workers wear safety harnesses
@ Stop work if it is deemed dangerous due to bad weather
i

Y ;'*' -
% %, . . g
B e gﬁ bt

Do not enter A
No entry measures '

@\( el
hanging badg ;

sl delal ol -

safety harnesses




(S151)Fall on

(S151) Fall on

3 Safety management
J+ 11 Safety measures for the fTall disaster
<11 “1Fell on
@ In case of working on a roof covered with slate or other materials
M Install a stepping board at least 30 cm wide to prevent being pierced
@Install safety netting

stepping

..........

DT A T Y ]
' £ & 4 4 F F F oL ox

..........




(S152)Fall on

3 Safety management

(S152) Fall

3+ 11 Safety measures for the fall disaster

3-11- 1Fall on

on

@ Install equipment for safe ascent and descent in areas where the height or depth exceeds 1.5m

Do not enter
No entry measures

&

hanging bajg

[H

of ?2m or more

safety harnesses

ST5




(S153)Fall on

3 Safety management

3+ 11 Safety measures for the fall

3+11-2 Dropping equipment

(S153)Fall on

In case of dropping an object from a height of 3m or more,

appropriate dropping equipment must be provided.

eguipment Tor safe ascent and descent

El

Do not enfér

No entry measures

@

Lo

Stop work

‘hanging baj

| N I

gaﬂfjﬁ

height of 2m or more

w
o

S15




(S154)oxygen deficiency

(S154) oxygen deficiency

3 Safety management f ff
3 .12 Measures against oxygen deficiency in“ -------------- ”i
3.12.1 Locations at risk of oxygen deficiency sz ;" ,5 f
A state in which the oxygen concentration in the air is less than 18% . ja :f ;a
The following strata are prone to oxygen deficiency _ﬁa = !

* Gravel| layers with an impermeable layer above that contain |little or no water or spring water

« Strata containing ferrous salts or manganous salts

« Sapropel layers

« 8trata containing methane. ethane. or butane Rainwater infiltration
« Strata that springs or contains carbonated water
Wells dug in aquifers
Artesian

7,

permeable layer




(S155)oxygen deficiency

3 3afety management

3.12 Measures against oxygen defi

3.12.2 Measures to prevent oxygen
6D

that are

* Measure oxygen concentration at
- Yentilate

» Evacuate immediately

» Use respirators, etc. if ventilation

@ GConduct a preliminary

(S155)oxygen deficiency

cliency
def iciency

1) Measures to take when working inside wells,

in contact with the strata |isted

all

in the event of a power outage or ventilation

is not possible
investigation and take measures

times and keep records for three years

shafts, caissons, pits, ete.

in the previous section or that connect to these strata

interruption

shallow well
gE@und water leyel Vi
%
aguifer
£+ wnermeable layer
Y

inclined adit :inclined shaft(Slope pit)
, ~shaft

impermeable layer

-~
E495

1249




(S156) Accommodation

(S156) Accommodation

3 Safety Management

3+-13 Safety and Health Measures for the Accommodation
3-13 -1 Safety and Health Measures for the Accommodation
M Install night lights in corridors and staircases

2) Keep fire extinguishers on hand

@ Installation locations

* No dangerous substances (gas) nearby
* No harmful substances nearby

* No noise or vibration

* No avalanches or lands| ides

* No risk of flooding
@ Windows must be at least 1/7 of the floor area
® Entrances and doors must open outwards,

at least two are reguired regard|ess
of the number of people

Staircases: 1 for less than 15 people

on the 2nd floor or higher
2 for 15 people or more

©

Figure 3-28: Safety in the accommodation




(S157) Accommodation

(S157) Accommodation

J Safety Management

3+ 13 Safety and Health Measures for theAccommodation
J-13-2 Dormitory Rules
Dormitory rules must be shown to boarding workers

Rules that infringe on workers freedom of private |ife,

such as those in the following items,
must not be made

1. Requiring approval from the employer for going out or staying out overnight

2. Forcing workers to participate in educational, recreational or other events
3. Restricting freedom of visitation

Figure 3-28: Safety in the accommodation




(S158) Accommodation

% Sufety Mindgenant (S158) Accommodation

3-13 Safety and Health Measures for Dormitories D

3-13-3 Dormitory Standards ® || @

@) Corridor width @l G
Bedrooms on both sides: 1.6m or more Other: 1.2m or more

@ Corridor

3 Bedroom _

@ Bedroom ® @ ébf‘

& MNumber of residents in each room: 16 or less 9
30 or less if there is a central passage of Thcm or more
Floor area: 2.5m2/person or more ;‘
Wooden floor height: 45cm or more Figure 3-29 Dormitory Standards

Ceiling height: 2.1m or more
Residents’ names posted at the entrance
® Dining room
@ Floors must be planked or concrete dining tables must be provided
Heat ing eguipment must be provided

® Rest room

@ Must be provided if 50 or more people are boarding at any one time

@ Toilet

i MNumber of toilet stalls in the toilet: 1 or more for every 15 people or less

15 Bathhouse Figure 3-28: Safety in the accommodation
@ Size must allow one person to bathe for every 10 people or less




(S159) Public disaster

(S159) Public disaster

3 Safety management

3.14 Public disaster prevention measures
Construction in urban areas

$1590Worksites (division of worksites, fence standards, entrances and exits)

S160@2) Traffic measures (signs. safety lights, pedestrian measu

res, drainage,

road surface maintenance)

S1613Maintenance of tracks, ete. (prior consultation with tra

S162@Buried objects (safety measures, attendance, confirmatio
S163®Retaining works (soil surveys, piles, beams, etc.)

S164@® Cover ing works (reconstruction plates, mounting surface,
S1657)Auxiliary methods (chemical injection method, groundwate
S166@ Treatment of spring water, etc. (spring water and leaks,
S167@Treatment of residual soil, etc. (route, commissioning,

S168d0Backfilling

ck operators, insulation work,

n, ete.)

etc. )
r lower ing method)

drainage treatment)
operation management)

Workplace

s
B4 Ay
i} 4 %
dh oh ch =l =

S173

—

S159Worksites (division of worksites, fence standards, entrances and exits)

5174

etc. )
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Public disaster
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(S161) Public disaster

(S161) Public disaster

3 Safety management

3.14 Public disaster prevention measures
Construction in urban areas

S1613)Maintenance of tracks, ete. (prior consultation with track operators,

tracks

Railway

insulation work,

etc.)

H510




(S162) Public disaster

(S162) Public disaster

3 Safety management

3.14 Public disaster prevention
Construction in urban areas

S162@Buried objects (safety measures.

measures

Roadside buildings

elephone pole

5| dewa|lk

<o U (pewer pi pe

Open cut method

Buried objects

Roadside tree

rﬂadwayasphalt

Roadside bufildings

attendance, confirmation, etec.)

ipe

power cablé™” CD
SEWer pipe

i

nderground railroad

=

oundation pile

geology

watelr pipe

groundwater level

L7 il

SEwWer pipe
Shield method

F128




(S163) Public disaster

(S163) Public disaster

3 Safety management

3 14 Public disaster prevention measures
Gonstruction in urban areas

$163® Retaining works (soil surveys

beams. etc )

niles. EEHufiznn:aI sheet

122Trp=s 3 E 1222

LI

A @ Packing
BMain pile

o P
(Ustrut/cover plate

* @Join with bolts

@ Installing the cover plate

F161




(S164) Public disaster

(S164) Public disaster

3 safety management

3.14 Public disaster prevention measures
Construction in urban areas
S164E Covering works (reconstruction plates, mounting surface, etc.)

Covering works

Earth retaining

Y
[ PN 1 "% I8 T N W1 Y [ S ) e e e pe ey

----4-p-Fd-t-Fi-t-Fd-Fa=1-ra-3opa-1-rd
T 1221

xxxxxxxxxxxxxxxxxxxxxxxxxxx

F143




(S165) Public disaster

3 Safety management

(S165) Public disaster

3.14 Public disaster prevention measures
Construction in urban areas

S1657) Auxiliary methods (chemical

water table

i
\

injection method,

=

groundwater lowering method)

Electropenetration method

current flow (direct current)

Well point construction method

P

!

Deep well

N

Vacuum pumping

" pumping

practron flow
anjede | cathode
Poreswater EDF—}? :%

Pore water [OH-)

Strainer (filtering wire mesh} (steel pipe} FQ2




(S166) Public disaster

(S166) Public disaster

3 Safety management

J.14 Public disaster prevention measures
Construction in urban areas

S166@ Treatment of spring water, etc. (spring water and leaks. drainage treatment)

s

_Hqﬁ?f"% clamshel |

AR

- [= wastewater treatment sufficient?

,:fxbackhoe

//1;;;;:f22;|e

T oo - —-

E416-E419




(S167) Public disaster

(S167) Public disaster

3 Safety management

3 14 Public disaster prevention measures
Gonstruction in urban areas

$167@Treatment of residual soil. etc. (route. commissioning. operation management)

clamshel | A S

RS TETTST

water table

backhoe ;? =

N

E416




(S168) Public disaster

(S168) Public disaster

3 Safety management

J.14 Public disaster prevention measures
Construction in urban areas M Construction of cut-and-cover shoring
and frame foundation

$ N

L {]

[ {]

% 7
AR R
@2)Structure cnnstructinnfbacﬁ%ilIingfshoring removal

J%; F

\\
R L @Building the frame, backfilling,
and pulling out the steel sheet piles

<55::55::55::555:555:555:555:555:55; AT

...... Backfilling

W

N F361




(S169) Public disaster

(S169) Public disaster

3 Safety management

J.14 Public disaster prevention measures
Construction in urban areas
Contact with nearby residents

MThe developer (client) informs residents of the outline of the construction work
and asks for their cooperation

Open cut method
toads|ide build|ngs _ Roadside tree Roadsid¢ buildings
telephone pole
sfdewal| k roadwayspha |+
P  ——————————j%as lipe
L+ L+
o | - R o .
(:yewer pipe onerabils (:) watde oifpe
SeWEr pipe

Egrﬂundwater level

derground railread

Buried objects

/1HIIEIIIE’ ¢E§!®swmrplm

foundation pile Shield method

geology

F128




(S170) Public disaster
(§170) Public disaster

contractor
3 Safety management

J.14 Public disaster prevention measures ‘35( act
Construction in urban areas '

Contact with nearby residents residents developer
@) The contractor will contact the developer and take

into consideration the wishes

of nearby residents

Regarding traffic regulations. do not interfere and make efforts to publicize

F128




(S171) Public disaster

(S171) Public disaster
3 Safety management

3. 14 Public disaster prevention measures
Gonstruction in urban areas

Contact with nearby residents

The developer and contractor will

immediately take emergency measures and contact relevant agencies
Promptly

investigate the cause and prevent similar accidents from ocourring

---------------------------

Accident i——= | contractor {___.: contact

i deve loper

-----------------------------------------

investigate

; prevent

F128




(S172) Workplace

(S172)Workplace

3 Safety Management
3.14 Public Accident Prevention Measures

3. 14 2 Workplace

) Division of the workplace

Glear the boundaries with fixed fences. etc

Glear|ly divide the installation locations of materials and machines

£ A ' 1
% = Wire mesh
i = y
- ]
= A & £

1800mm l Workplace |Outside

|
1800mm l 1800mm the worksite

Figure 3.30 Standard diagram of fixed fence




(S173) Workplace

(S173) Workplace

3 Safety Management
3.14 Public Accident Prevention Measures

3 14 2 Workplace
@ Fence specifications and dimensions

Fixed fence 1.2m or more
Moveable fence 0_8-1.0m

Length should be 1.00-1_50m
@ Fence coloring Fences should be colored with horizontal and 45° diagonal stripes
of yellow and black

1200mm

W W

SHEASH SIS SIS,

i ik N e |
|

8d0mm
1

Hz
h=

|
1800mm 1800mm l — Workplace |Outside

the worksite

Figure 3. 30 Standard diagram of fixed fence




(S174) Workplace

(S174)Workplace

3 Safety Management
3.14 Public Accident Prevention Measures
J.14.2 Workplace

7 Sidewalk

2 e . s

e ]

S
@ 7 +57 ® Roadway

- raffﬁﬁ?}i ) P 7= o i i

________ Ow & TP G T T D DO - TR, % .-
Example - 4. Om 4. Om
— (B Barricade @ Lanes

o _ @ Vehicle entrance/exit
@ (@ Safety lights

s (0 Safety cones

i) Caution: When working during the day, replace safety lights with safety cones
(a) In case of a sl|lipway is provided
Fig. 3.31 How to Install a Mobile Fence




(S175) Workplace

(S175) Workplace

3 14 Public Accident Prevention Measures
3.14.2 Workplace

3 Safety Management

T Sidewalk

& Lanes
& Roadway

+-

Example

— & Barricade

@ Lanes
@ Vehicle entrance/exit
@ @ Safety lights |

i Safety cones

(b) In case of a slip-over section cannot be created

Fig. 3.31 How to Install a Mobile Fence




(S176)Traffic measures

(S176) Traffic measures

3 Safety management

3714 Public disaster prevent ion measures Detourl
3/14/3 Traffic measures i under congtruction

=T AN el et g D P o SR o A e P o K S S N O R e S LT

= [etour

L] 1 (] 1
nder const quct ion T e A e T

D-& e ()

Mighttime

oad under construction

A Const ruct ion area Detour 450m—
[ Detour

————++———— Barricade

Foad claosure

Construction OffFice

D-@&

Figure 3732 Traffic measures Mational highway under construction




(S177)Traffic measures

(S177) Traffic measures

3 Safety management Nighttime
3/14 Public disaster prevention measures Detour — Rosd audar Sowstenstian
3/14/3 Traffic Measures
1) Road signs: Signs will be installed according to
the instructions of the road administrator
and the chief of the local police station
: : ; : ; Road closure
?2) Safety lights: For nighttime construction. T
safety lights will be installed that are about 1m high ;
Road signs

and have a brightness that can be seen from 150m ahead

: &
I'“rafﬂc h W 4 =Vehicle entrance/exit
) by

oK G e e o $175

...............................................

Example
— (@ Barricade

R @ Safety Iightsg Road signs

& i Safety cones




(S178)Traffic measures

(S178) Traffic measures

Nighttime

oad under construction

Construction Office

~ (b Safety cones Luminous rotating lights

3 Safety manasgement —_—
3/14 Public disaster prevention measures
3/14/3 Traffic Measures
3)Checking construction sites from a distance
Road signs
e o oy
g
W" £
S174
Example Road signs
— (@ Barricade Safety |ights
b _ Signboards (internally illuminated)
©@ @ Safety lights Luminous rotating |ights

=Vehicle entrance/exit

Road signs




(S179)Traffic measures

(S179) Traffic measures
&

3 Safety management

3/14 Public disaster prevention measures
3/14/3 Traffic Measures
@Traffic control near work sites

Detour

upder congtructior
']

| ity e

- TT ;I"""
& =
4 [l .'-'_h"|ll

Direction of tra ______J;_____§§“____

""" A
=  [Detour & w
1l il

under constr o S S S s B i i
{ ||.:'E"; 1
[ (N}

Bl BN cop ARG IR

®Detours: In case of detours are necessary, 7 77° T SR R s i HeA e
follow the instructions of the road administrator - gl ' x

and the police chief
Detour 450m—

[ s Gonstruction area
1 Detour

—H—— Barricade

Road closure

Figure 3/32 Traffic measures

Nighttime

oad under construction

Construction OFfice

National

®-®

highway under construction




(S180)Traffic measures

(S180) Traffic measures

3 Safety management

3/14 Public disaster prevention measures
3/14/3 Traffic Measures

® Road surface maintenance for wvehicle traffic

within 5%
o Llnlng board Ascon
. o I — m&*m—-\—a-‘-..
In case of there is a step. make sure the slope
is within 5%
7} Roadway width
3m for one lane F143
5 5m for two lanes
In case of the road becomes one lane
due to construction. guides are posted
@ Sidewalk
A, T et Q1 oy P M Lo o 2l el
jnad) ST R = T
B 5 Lanes
D 7 = & Roadway
P I
s g
[
Example . _
i o,
— & Barricade @ Lanes s174
@ Safety lights : _
@ 9 y B , ) , @ Vehicle entrance/exit
@ Safety cones Fig. 3/32 Traffic Measures




(S181)Buried Objects

(S181)Buried Objects

3 Safety management
3/14 Public disaster prevention measures
3/14/4 Buried 0Objects
@ Preliminary Safety Investigation
Developer: With the cooperation of the buried object manager, investigate the location,
specifications, structure, and date of burial

In the design and specifications, etc., describe the measures necessary for the safety
of the buried object and clearly indicate them to the contractor

Investigation

Buried Objects
i

F128




(S182)Buried Objects

(S182)Buried Objects

3 Safety management

3/14 Public disaster prevention measures
3/14/4 Buried Objects
(2 Attendance

Developer: In case of conducting the investigation,

----------------------------

request the buried object manager to be present
to confirm the location
i reguest : '

E Attendance |

e e e
oo D """ '::} o-c-
Buried Objects
S CUT

F128




(S183)Buried Objects
(S183)Buried Objects

J Safety management

3/14 Public disaster prevention measures
3/14/4 Buried Qbjects

----------------------------

. Developer foese !t (3) Safety measures

---------------------------------------------------------

R

i @ Confirmation of buried objects

Buried 0Objects
m N

F128




(S184)Buried Objects

(S184)Buried Objects

3 Safety management

3/14 Public disaster prevention measures
3/14/4 Buried Objects

& Gloth digging and pot digging

Gonstructors must check that there are no buried objects when driving piles. sheet piles.

etc.., or drilling holes
Probes must be carried out in conjunction with trial excavation up to about Zm

from the location where buried objects are expected
In case of huried objects are confirmed.

dig ocloth or pot digeging is carried out to expose them
Constructors

HHM — |

o AV Q§7
@

F128

L

Probe Gloth digeing Pot digging

Figure 3-33 Gloth digging and pot digging




(S185)Buried Objects

(S185)Buried Objects

3 Safety management
3/14 Public disaster prevention measures
3/14/4 Buried Objects

® Maintaining the security of exposed buried objects
Attach signs to exposed buried objects with the name, necessary security matters,
contact information, etc.

In case of damage has already occurred, the contractor will contact the developer and manager
and manager and request repair measures.

Maintaining

I 1T T T T T T T T T T T T T T T T T T 1
[ [ =]

il - [=—

R 7 S—

@ F128

L Pocid -
[FUSY JSYS S [ PN PR PR PR PR PR PR [ S S P R P R

seq-d-q-q-q-q4-4-4-4-4-4-4

F143




(S186)Buried Objects

(S186)Buried Objects

3 Safety management

3/14 Public disaster prevention measures

3/14/4 Buried Objects

(7) Excavation in nearby areas

* Pay attention to loosening of the surrounding ground

* Take necessary measures to relocate or reinforce buried objects

Maintaining

HHM -

—

@ F128

lulak o el kT ik T ks ol s ks o s i o ol s el
lamad
FFTY BT 3 FF FY FF FY BT £F T FY LYY T FE FY FE FY FEEY T

i| F143




(S187)Buried Obijects

3 Safety management

(S187)Buried Objects

3/14 Public disaster prevention measures

3/14/4 Buried 0Objects
® In case of using welding
and take necessary measures to secure buried objects.

cutting machines.

alll

P

® F128

etc. involving fire. check with a detector. etc

such as heat shielding devices

iWelding involving fire

Heat shielding device

Maintaining

F143




(S188)Retaining Works

(S188)Retaining Works

Grﬂunﬂl &
3 Safety management fiﬁvﬁﬁ,ufffce
3/14 Public disaster prevention measures 0
3/14/5 Retaining Works retaining plate [
MGonstruct retaining works for depths of 1.5m or more i
@Gonfirm the soil quality through soil surveys or existing documents i
and determine the construction method s
@ Gonfirm safety through calculations to ensure stable retaining &}ai[ﬁage
in adverse conditions such as rainfal

I-shaped steel F303

walling Ground surface
“':‘:? i '_E':: ."""" .':__.'--"_'. "':__'.-"""" .'.:'__.'--"_'.T_'.::.-'.“T."."_ ';_:E."_'{""::: q ] / /q: / / ]
Earthen sheet pilexxué i o tie rod tie rod
i Tie-rod ———— =777
: Archorwal | |
Fi162

Excavation surface

depths of 1. 5m or more

Gonfirm safety




(S189)Retaining Works

3 Safety management

(S189)Retaining Works

3/14 Public disaster prevention measures

3/14/5 Retaining Works
@ Promptly backfill po

®lUse steel sheet pile

t and cloth trenches after pouring

s in case of the soil is weak or the groundwater level

&
AT AR,
i v
= A : 1
groundwater level is high i i
Retaining Works i \\
7 drainage
EZ287

F303

is high

.

/

Promptly backfil

Gloth digging

" U

Pot digging

Figure 3-33 Cloth digging and pot digeing

5184




(S190)Retaining Works

(S190) Retaining Works

3 Safety management
3/14 Public disaster prevention measures
3/14/5 Retaining Works
® The depth of the piles and steel sheet piles is 1.5m or more for piles
and 3.0m or more for steel sheet piles

-----------------------------------------------------------------------

Edepth of the piles
| piles —1.5m :
stee| sheet piles-3.0m |

R
T

Farth retaining wall

E420




(S191)Retaining Works

(S191)Retaining Works

3 Safety management
3/14 Public disaster prevention measures
3/14/5 Retaining Works
(7) Parent Pile Horizontal Sheet Pile Method Earth Retaining Pile H-300 or more
Horizontal Sheet Pile Minimum Thickness 3cm or more

Fﬂ},f”;

E Horizontal Sheet Pile — H-300 :
i Horizontal Sheet Pile Minimum Thickness BGmE

”1 e E245




(S192)Retaining Works

(S192)Retaining Works

3 Safety management
3/14 Public disaster prevention measures
3/14/5 Retaining Works
@® Steel sheet piles are Type 1II or higher as standard
@ The flaps should be in close contact with the columns or sheet piles,

and the members should be H-300 or higher
i ioi i , . angle brace beam
Spacing bhetween joints is 6m or less i |'Qg g

Vertical spacing is 3m or less
The first step should be 1m or less from the head

main pile

E244-E249




(S193)Covering work

(S193) Covering work

3 Safety management

3/14 Public disaster prevention measures Lining board X
3/14/6 Covering work 2 o e
g o " (T) AS composite
| | | ] AR o
Lining girder GOOQH Qﬁ/cnﬂvenf?nnal
@
@) Support beam pavement
Fe L . angle
Channel Il ' 4~ Good quality soil
o f/;#‘a, Retaining plate
é: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;f:ii__;" "‘f'--.._\ Earth reta ir.l ing p i | E BDUH
£ Structures ; - Covering plate: Steel cover plate with anti-
Eil gy | G O e fe € Coe (o §r e fuCo Qs Ft Joferfofenimfmffafennl) 1) o) 1) 1) 0 (30} 00 el :3: E S | ip de'llll ice'flcnncre te Gnver p | ate
T T - Govering plate surface: Step less than 2cm
i B Scrape
: . = - - Installation: Filling gap
E ................... 'H}fﬁ.?éféfﬁ?hé' xxxxxxxx
- Figure 3/34 Example of installation F143




(S194)Covering work

(S194) Covering work

3 Safetv management

3/14 Public disaster prevention measures
371476 Covering work

& Bridee surface: Anti-slip material with a thickness of Zcm or more
© Covering plate: Apply anti-slip material

@ Covering plate: Structure with no horizontal movement

Covering plate support beam: Maximum deformation: Z.5%cm or less

@ Slope of 2.59% or more: Prevents support beam from collapsing

Covering plate

4 Col lapse prevention material (angle iron)

T 1T T T T T T T T T T T T T T T T T
[ [ — ] = ——

H o
i e | N

—— ——

Covering work support beam P g

r Girder| support material

TRz, L0
I o = = o o o o o R

olelel il el s e e el e sk s sl kel sl sk e ok e s ks s o

: Earth retaining E E;rth re{éinihg pile E1d43
H Fl4q L Figure 3/3b Example of reinforcement to prevent collapse




(S195)Gas disaster

(S195)Gas disaster

3 Safety management
3/15 Gas disaster prevention measures
3/15/1 Gharacteristics of harmful gases

1. Garbon monoxide (flammable, odorless, specific gravity 0. 97)
0.02% — Headache

0.08% — Death in 2 hours
0.15% — Death in 1 hour

0.30% — Death in 30 minutes

Pneumatic caisson basics Tunnel (shot crete) Tunnel (pneumatic method)

= o =
) W
il I T
F149 1384 1231

¥400




(S196)Gas disaster

(S196) Gas disaster

3 Safety management
3/15 Gas disaster prevention measures
3/15/1 Gharacteristics of harmful gases
@ Carbon dioxide (nonflammable, odorless. specific gravity 1.53)
4% Nausea
10% Loss of consciousness

ficseebio Beissdn hasios Tunnel (shot crete) Tunnel (pneumatic method)
T L =
1 A
| 7 ﬁ
bt bt rl b E S L //"4
: Lz 7 7

F149 01384 1231
W00




(S197)Gas disaster

(S197)Gas disaster

3 Safetv management
3/1b Gas disaster prevention measures

3/15/1 Characteristics of harmful zases
@ Methane zas (f lammable, tasteless, odorless, colorless, specific gravity 0.56)

Low toxicity

Water-soluble

Pneumatic caisson basics Tunnel(shot crete) Tunre | (preunat ic method)

(]
a1

F143 C1384 1231
M400




(S198)Gas disaster

(S198) Gas disaster

3 Safety management
3/15 Gas disaster prevention measures
3/15/1 Characteristics of harmful gases

3/15/2 Explosive properties of harmful gases
Explosive |imits

Symbols Gas name Explosive limit
0 Carbon monoxide 12. 5%-74%
CH4 Methane 5. 4%-14%
G3H8 Propane 2.2%9.5%

Pneumatic caisson basics Tunnel (shot crete) Tunnel (pneumatic method)

[k
%]

L0000 i T

Heg 30 0 3
"ﬂ-;:('

F149 C1384 1231
¥400




(S199)Gas disaster

(S199) Gas disaster

3 Safety management
3/15 Gas disaster prevention measures
3/15/1 Characteristics of harmful gases
3/15/3 Explosive generation of harmful gases
@ Optical combustible gas measuring device - Danger level of mixed gas of 2 or more types -
Direct reading possible
Ventilation

Do not bring open flames into the mine
In case of loading. use 2 or more people

Evacuate workers when concentration is 30% or more of the lower explosion limit
Organic solvents enter the respiratory system in the form of gas, and also enter through the skin

@O & W N

Pneumatic caisson basics Tunnel (shot crete) Tunnel (pneumatic method)

|
{11

e J ' - Vo

F149 c1384 M400 T231




(S200)Workplace accidents

(S200) Workplace accidents

6. Safety management

6.1. Workplace accidents
6 1.2 Workplace accidents in the construction industry - Construction machinery (24%)
» Dump cars (28%)

AR

bul ldozer dump truck

: Gompaction
eading leveling

Transportation
Excavation Loading: E331

W4

belt conwvevor

» Lands!| ides (16%) - Scaffolding accidents (13%)

V. YAVAVAV
P ef-

o A, i

E537 scaffold B201

lands | ide




(S201)Workplace accidents

(S201)Workplace accidents

6 Safety Management
6.1 Workplace Accidents
6.1.4 Gauses of Accidents

M Structural defects — Gountermeasures: careful design and construction

() Structural defects — Gountermeasures: careful design and construction
@ Equipment defects — adeguate maintenance

g@ Lack of budget - appropriate budget

Human factors (incomplete actions)

3 Management factors (defects)

Figure 6-1 Causes and countermeasures of disasters




(S202)Workplace accidents

(S202)Workplace accidents

6 Safety Management

6.1 Workplace Accidents
6.1 4 Gauses of Accidents
I Structural defects — Gountermeasures: careful design and construction

=

1) Structural defects — Gountermeasures: careful design and construction
@) Equipment defects - adequate maintenance
3 Lack of budget - appropriate budget

@) lgnorance. immaturity. carelessness — Gountermeasures: Utilizing training systems

I & Human factors (incomplete actions)

@ Physical fatigue — Gountermeasures: Health management

3 Management factors (defects)

Figure 6-1 Gauses and countermeasures of disasters




(S203)Workplace accidents

(S203)Workplace accidents

6 Safety Management
6.1 Workplace Accidents

6.1 4 Gauses of Accidents

1) Structural defects - Countermeasures: careful design and construction
) Structural defects — Gountermeasures: careful design and construction
@& Equipment defects - adequate maintenance
@ Lack of budget - appropriate budget

' @ Human factors (incomplete actions)

b ¥ t b
Ch i . . o - _
'a T lgnorance, immaturity. carelessness — Gountermeasures: Utilizing training systems

@ Physical fatigue - Countermeasures: Health management

@ Management factors (defects)

T Lack of education - Gountermeasures: Education and training
@& lLack of work meetings - Gountermeasures: Gommunicating work content: Proper allocation

Figure G6-1 CGauses and countermeasures of disasters




(S204)Safety management

(S204)Safety management

6 Safety management

6/1 Workplace accidents
6/1/5 Implementation of Safety management

Safety education
Stimulating safety awareness

Standardization of work
Machine inspection and maintenance

B @ 0 oy

1) Safety education

.@,
& Understanding of work content
@ Use of safety helmets and safety harnesses
2 ®

§ safety helmets IHHH:““ ,x”ﬁ
F Eﬂﬂﬂﬂﬂﬂ 1 1 1 safety harnesses

toolbox meeting 574

Figure 6/2 Safety management




(S205)Safety management

(S205)Safety management

6 Safety management

6/1 Workplace accidents Iuﬂzuﬁgiqgiuqugggign ____________________________ .
6/1/5 Implementation of Safety management E @ Stimulating safety awareness E
@ Standardization of work '

@ Machine inspection and maintenance

@ Stimulating safety awareness
3 Presentation of improvement ideas
@ Safety week
@3 Badges and safety awards

I rrrﬂE;rnwg i1 [

Presentation X
safety awards kY

Figure 6/2 Safety management
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(S206) Safety management

6 Safety management

6/1 Workplace accidents
6/1/5 Implementation of Safety management

| Safety education
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o
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=
fut]
o |
(45
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| Machine inspection and maintenance

)

@ Standardization of work
@ Improving work efficiency
& Ensuring safety

Figure 6/2 Safety management M103
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(S§207) Safety management

6 Safety management
1) Safety education

6/1 Workplace accidents @
6/1/5 Implementation of Safety management @ Stimulating safety awareness

3 Standardization of work

@ Machine inspection and maintenance
M Inspection of scaffolding and ground

@ @
@ WNachine inspection and maintenance
Inspection
@

scaffo Iding Towed scraper scrape dozer motor scraper Excavator

B,
Tractor excavator
= backhoe drag line clamshell + dump truck
ground
E238

Figure 6/2 Safety management
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(S208) Safety management

6 Safety management
6.2 Safety management plan

6.2 1 Gonsideration of the work environment
= :
1) Measures for poorly ventilated areas

« Ventilation measures

* Measures to prevent dust scattering
G1384
M400
7285
;Ven:ila:iungfan for tunnel 749

Shie!d machine

Belt conveyor Standing pile

facing

-H- -

; ; : Traverser
Segmen:;nart . Wud cart é E il
Shiefd machine rear eguipment Battéry locomotive ?
Operator cart Mudder injection pump
T159

Power unit, etec
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(S209) Safety management

6 Safety management
6.2 Safety management plan

6.2.1 Consideration of the work environment
@ Places where intense noise is generated
* Inform workers of the noise generation and clearly indicate the location

* Use protective equipment such as earplugs at noise generating areas and for workers

» Soundproof cover

FASAAARAAAARARAAA

N T T T T T T T T T T T T T FT ¥

W

hammer cushion

1 50N o |
=

COOT T T T T T T T T T T T =7 1T

Safety First

rrrrrr

F38

.
RV

earplugs

F30

Es

ot 111

toolbox meeting

Inform
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(S§210) Safety management

6 Safety management
6.2 Safety management plan

6.2.1 Consideration of the work environment
@ Tasks that require measurement of the work environment
Places where dust is emitted
Measure the ventilation volume, temperature, and carbon dioxide concentration in a work area
inside a mine with ventilation facilities
Measure the oxygen and hydrogen sulfide concentrations in places where there
is a risk of oxygen deficiency

Measure the oxygen and hydrogen sulfide

[
]

77 | || | é '*

Mg ... i A
* LG G Auxiliary lumbem i
B | Lonrcum |
Vs #
WEE WAL
il il s TS i
215 F43
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(S211) Safety management

6 Safety Management
6.2 Safety Management Plan

6.2 2 Measures to prevent harm around the construction site

I Install protective structures such as fences to prohibit entry to the construction area

- Install and maintain fall prevention measures. construction signs. and night lighting

Detour
i1 undey consttuct ion

1 1l 1
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(W] [N}
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1 \

1
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Direction of tra ___..____d";____.".__@_f'.___
i I P Y A S e S
1 1 1
= [Detour | i i "
under construgtion  =Z===32::7: _-:I'r:::::,;::::;r::::,'r:':
1 11, I
mzammedl e M SRR BB i
. 3y el e Lyl o ol Ky i A igHigt

Mizhttime

Detour 450m— Foad under
@ construction

Road closure

=

construction signs S1719 pEphibal Pty
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(S212)Safety management

b Safety Management
6.2 Safetwy Management Plan

b.Z2.72 Measures tao prevent harm around the construction site
@ Fix detour and sign hoards to prevent them from falling over due to wind, etc.
Thorough maintenance and inspection are performed to make them easily visible to pedestrians

Detour
v unden| constpuction T R, T o T TR e e —
1 1l 1 [ttt n b tn|
z e o e o = o e T e = 7
'___'Ir___'lr___'l___'Ir___'lr e
1 1 1
1 1l 1
] r 1l ra »— — —
1 1 i
1 1 i
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1] 1] 1]
1 1 1
Sis semiitiseermnPe s s S e
[N I|E 1l
1 1 L:l:-:l
ArS s R ArT E
1 " il
Nighttime

construction signs iFiX | 5179 prohibit entry
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(S213) Safety management

6 Safety Management
6.2 Safety WManagement Plan

6.2.2 Weasures to prevent harm around the construction site
3 To prevent traffic accidents near the entrances and exits of the construction site

Lower the sidewalk, take measures to prevent slipping, and install buzzers
or yellow rotating lights at the entrances and exits of construction vehicles

(7 Sidewalk

5 Lanes
% Roadway

&
=

anes
>— (@ Barricade @ . T ST [ el L AL
® © Safety lights |Road signs @ Vehiele entrance/extt
a @ Safety cones |Safety lights
ESignbnards (internally |IIum|natedJ
‘Luminous rotating lights 5 5174

' Luminous rotating lights : S178
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(S214) Safety management

6 Safety Management
6.2 Safety Management Plan

6.2.2 Measures to prevent harm around the construction site
@ MNeasures to prohibit entry
* Display specific details of the dangers

* Clearly state that entering without protective equipment will cause health problems or dangers
Detour
o under| constyjuction e T
1 I N
e =y SIS S S
L L Ll L [=. =t = hh h
: Ii Eﬁf
1 1 Bin
Eerhniaein ::::;I;::::;;:': fences S173
= Detour 3 | :i
under censtrugtion ——1r:::::;:::::{:::::iif
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Nighttime

Detour 450m— Road under
(:::::) construction

Road closure

construction signs S179 prohibit entry S211
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(S215) Safety management

6. Safety management
6.2. Safety management plan
6.2.3. Fall prevention measures
@ To prevent falls from scaffolding and walkways, install work floors and handrails
at heights of 2m or more.

- In case of there are no handrails, install protective nets and have workers use safety harnesses
. . . , height of 2m or more
appropriate dropping equipment must be provided.

equipment for safe ascent and descent

2 — i
Do vy Bb R _."
f¢'¢0"‘3%§% . . £
g & A )’q)"
df.:'c?g{iga‘%% . =
k3 . -
# ek S i i
& ¥

Stop work

safety harnesses

Handrails, protective nets

dropping eguipment

#f//ff/f/‘ﬂ}fréTT"ﬁFEEEHETEH""m""m"m""mﬁ
' Scaffolding/passageway :

%@ EHandrails, protective netsé

hanging hag ' I «\(j ‘ : safety harnesses 5 8153

; [ LD 1 i

Do not enter
No entry measures
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(S216) Safety management

6. Safety management
6.2. Safety management plan
6.2.3. Fall prevention measures

@ In case of assembling and dismantling scaffolding and steel frames,

life ropes so that safety harnesses can be used easily.

apprﬂpr{ate dropping equipment must be provided.

equipment for safe ascent and descent

deay ooy

e tydna
fasgg‘f'inh
f&c?gﬁagﬁ%
&g Favd i
L S

M a2

L]

Scaffolding=

Handrails, protective nets

Do not enter

No entry measures

Stop work

hanging ba-,_;E
omal] znl] sodl]

@ height of 2m or more

...........................

safety harnesses

dropping equipment

Fall prevention

Scaffolding/passageway
Handrails, protective nets

safety harnesses

instal | equipment such as

$153
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(S217) Safety management

6. Safety management

6.2. Safety management plan
6.2.3. Fall

prevention measures

@) Always perform safety inspections and maintenance management.

appropriate dropping equipment must be provided.
equipment for safe ascent and descent

0
FETELE
4

i

-\?

-\?

Scaffolding=

Handrails, protective nets

Do not enter

!
.

.C;j. e
Py e o
)

e i s

« feiS El‘g,..-'__.r'

L 3 . b

height of 2m or more

life ropes

safety harnesses

------------------------------------------------------------------------------------------------------------

dropping equipment

prevention

Mo entry measures

@

/ Fall i
Scaffolding/passageway

Handrails,

protective nets

hanging bag

safety harnesses

5153
S75




(S218)Safety management

(S218) Safety management

6. Safety management
6. 2. Safety management plan

6.2.3. Fall prevention measures
@ In case of working at night, ensure that there is sufficient light and illumination,

and maintain a state where there are no tripping hazards. steps., or punctures.

: . ; ; height of 2m or more
appropriate dropping equipment must be provided.

@ equipment for safe ascent and descent life ropes
‘working at night 5
'sufficient light and f@ ¢ Y
= il lumination : |j,5§5ﬁ Eres
ino_tripping hazards. steps: sl

Scaffolding~

Stop work
g safety harnesses

safety inspections and maintenance management.

Handrai |s., protective nets

dropping equipment
Af//,/’/#/ Fall prevention
Scaffolding/passageway
@% Handrails, protective nets

hanging bags = 3 ‘ safety harnesses 9153
[ 875

Do not enter
No entry measures
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(S219) Safety management ®iTo prevent falls
! handrails ,
6. Safety management i protective nets |
i supervisor. :

6.2. Safety management plan o O ORI s

6.2.3. Fall prevention measures
© To prevent falls from work floors and openings, use handrails., protective nets,
and safety harnesses. When removing fences., prohibit workers

from entering and assign a supervisor.

appropriate dropping equipment must be provided. height of 2m or more

equipment for safe ascent and descent | ife ropes
working at night -2 o
sufficient light and : ; ‘jgégﬁ {i el
~ _illumination ‘:ﬂé;iéhjf 5
no tripping hazards, steps w -
Scaffolding=

Stop work
4 safety harnesses

safety inspections and maintenance management.

Handrails., protective ngts

dropping equipment

ﬂf{//,/’/) Fall prevention
Scaffolding/passageway

Handrails, protective nets

Do not enter
No entry measures

@

hanging bhatg T | ‘ safety harnesses
= -
I N

2iF

$153
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(S220) Safety management

6. Safety management
6.2. Safety management plan
6.2.3. Fall prevention measures

® As a fall prevention measure during excavation work,
use safety harnesses when shaping the slope by hand.

Instal | fences, set up temporary walkways, and do not allow workers
to walk on support materials.

install protective nets and

Fall prevention measures:

To prevent falls
|ife ropes
protective nets
safety harnesses
fences

temporary walkways




(S221) Prevent falling objects

(S221) Prevent falling objects

6. Safety Management

6.2. Safety Management Plan

6.2.4. Neasures to prevent falling objects

1) Measures to prevent falling objects shall be taken at the top of external scaffolding and
entrances/exits of structures. and safe passageways shall be designated.
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(S222) Prevent falling objects

6. Safety Management
6.2. Safety Management Plan
6.2.4, Measures to prevent falling objects

@ In case of protective nets/sheets are removed, measures to prohibit entry shall be taken
and promptly restored.
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(S223) Prevent falling objects

6

(S223) Prevent falling objects

Safety Management

6
6

?
2 4
Ne

Safety Management Plan
Measures to prevent falling objects

ts shall be used according to purpose, and damaged or disarrayed ones shall not be used

s AN
TN O (& ST

entrances




(S224) Prevent falling objects

6

(S224)

Safety Management

& = @

2
2

Safety Management Plan

Prevent falling objects

Measures to prevent falling objects

In case of close to roads or residential areas., measures to prevent falling objects

shall be taken at the site
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(S§225) Prevent falling objects

6. Safety Management
6.2. Safety Management Plan
6.2.4. Measures to prevent falling objects
® In case of installing fall equipment, installation shall be made at heights of 3m or more,
measures to prohibit entry shall be taken, and chutes for dropping objects and dust chutes
shall be provided.
|§%Hets

®Dropping - Dust chutes

]

TTH]

b

A '-b
X YD MewSur 6 46 ‘o7 6vent Fall g objects!
tentrances :
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(S226) Prevent falling objects

6. Safety Management

6.2 Safety Management Plan
6.2 4 Measures to prevent falling objects
& In case of accumulating materials for high-altitude work. do not accumulate within 1m

of work floors. openings. or shoulders. and when temporarily storing scattered objects,
store them in boxes or tie them down tightly. and tie off plywood or other items

that are easily blown away by the wind with ropes. etc

@Nets
P e e, P el ‘:f_\_;;:l}
3 O
® in boxes or tie
)
R @ Dropping * Dust chutes
@ :

SIS TORRSIRT TS o R VT oo s
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(S227) Prevent falling objects

B

(S227) Prevent falling objects

Safety Management

6.2 Safety Management Plan

6.2 4 Measures to prevent falling objects

@ As a means of communication and coordination when working above and below.
thoroughly devise a process and avoid working above and below

* Measures to prevent falling objects shall be taken

@ Nets

------------ =

) Ak
@& in boxes or tie

R
N
3 :

working above and below
P i & Dropping * Dust chutes
B N o

2
TR SRS 7 R R TRg o et
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(S228) Mobile crane

6. Safety management

6.2. Safety management plan
6.2.5. Safety measures for mobile crane work
(MIn case of planning and selecting a mobile erane,

» Take insulation protection measures near power
* Plan to work with a designated safety distance

(S228) Mobile crane

check the hook weight, lifting load,

| ines,

and working radius

power |ines

insulation protection

. hook weight
working radjus...—- lifting load
7 safety distance H
s i o Z

o
(1)
e

hook weight
lifting load
safety distance
working radius

power |ines
insulation protection

5124
M393




(S229) Mobile crane
(S229) Mobile crane

6. Safety management
6.2 Safety management plan
6.2 5 Safety measures for mobile crane work
@ In case of placing and installing. take into consideration ground reaction forces

* Use a floor plate and floor angle to prevent tipping

+ Install the ocutrigegers ful ly extended
* Work while strictly adhering to the rotation range and restrictions

@outriggers

floor plate
outside the radius

' 5124
nor pr;:eﬂ/ & f? g M3 93

7 7 A
outside the radius

i
oUtriggers {




(S230) Mobile crane

(5230]

h. Safety management
b.Z. bSafety management plan
b.2.0. Safety measures for mobile crane work
@Signals and guidance for mobile cranes - Signaller:

signals: Worlk halfway with a clear view of the operator Do

Mobile crane

| person

it outside the radius

...................

=
e,

&
Gignal ler
aperator

outside the radius

: e e 1 3124
i v i i e o Mag3
wignaller operator i




(S231) Mobile crane

(S231) Mobile crane

6. Safety management

6.2. Safety management plan

6.2.5. Safety measures fTor mobile crane work
@ Mobile crane work — points to note

-------------------------------------------------------------------------------------------------------------

(1) Stop the load when it is above the ground |
i check the position of the center of gravity

the state of the sling

.

S124
M393




(S232) Mobile crane

6.

(S232) Mobile crane

Safety management

6.2. Safety management plan

6.2.5. Safety measures for mobile crane work
@ Mobile crane work — points to note

S124
M393




(S233) Mobile crane

(5233) Mobile crane

b. Safety managzement
F.7?. Gafety management plan
5.7.5. Safety measures for mobile crane wark

@ Mohile crane work - points to note

-------------------------------------------------------------------------------------------------------------------------------------------------

@ In case of lifting, the boom will hend and the hook position will move |
5o work slightly inside the warking radius '

wliZd

o W34

-
-
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(S234) Mobile crane

6.

.E';

(S234) Mobile crane

Safety management

6.2. Safety management plan

6.2.5. Safety measures for mobile crane work

d) Mobile crane work - points to note

.........................................................................................................................................................................
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%ﬁupenple
f}@ H e e
7 .
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(S235) Mobile crane

(S235) Mobile crane

6. Safety management
6.2. Safety management plan
6.2.5. Safety measures for mobile crane work
@ Mobile e¢rane work — points to note

@ In case of lowering the load, do not land all at once, stop just before it hits the floor

and lower it quietly

-

5124
M393




(S236) Mobile crane

(§236) Mobile crane

6. Safety management
6.2 Safety management plan
6.2 5 Safety measures for mobile crane work
@ Mobile crane work — points to note
® MNo entry measures

Do not al low people to enter the working radius while working with a mobile crane
Inform workers with signs. eto

S124
H393




(S237) Public accidents

(S237) Public accidents

6-3Guidelines for preventing public accidents during construction work (civil engineering)
In case of a contractor carries out construction work in an urban area

Minimum technical matters

MWorkplace: Workplace classification, fence standards, entrances and exits

T

=y

fence )

Workplace

¢ entrances and exits

R j =
seurs vz e A R

$173 | | s




(S238) Public accidents

(S238)

B - 3Guidelines for preventing public accidents during construction work (civil engineering)
In caze of a contractor carries out construction wark in an urban area
Winimum technical matters

Public accidents

™

lDetour

umfer congtruct ion

= [Detaur

under constr

S R T

Nighttime

fioad under conztructicon

e rerd Ganst ruct ion area
[ Detour

—H— Barricade

Detour 450m—

Foad clasure

Cenztruction OFfice

Figure 3/32 Traffic measures Nat ional
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(S239) Public accidents

(S239) Public accidents

6-3Guidelines for preventing public accidents during construction work (civil engineering)
In case of a contractor carries out construction work in an urban area

Minimum technical matters
@ Maintenance of tracks, etec.: Prior consultation with track managers, insulation work

/ Railway

S161
H510




(S240) Public accidents

(3240) Public accidents

B-3Guidelines for preventing public accidents during construction work f(civil engineering)
In case of a contractar carries out construction work in an urban area
Minimum technical matters

@Buried ohiects: Safety treatment, attendance, confirmation

@Buried objects

zfdewal|k asphalt
|_'_,_,_o—'—'_'__‘_‘—~—\_._\_\_l T "'-i V2
& . £
@ A SEWer pipe g o .
¥ e power cablé™” £; watelr pipe
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(S241) Public accidents

(S241) Public accidents

6+ 3Guidel ines Tor preventing public accidents during construction work (civil| engineering)
In case of a contractor carries out construction work in an urban area
Minimum technical matters

GRetaining works: $Soil survey., piles. beams

& Retaining works

ONE .S Sos
: i ;
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SO Gl ‘..'.I":.""ﬁ b e

$163
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(S242) Public accidents

(S242) Public accidents

6-3Guidelines for preventing public accidents during construction work (civil engineering)
In case of a contractor carries out construction work in an urban area

Minimum technical matters

®Cover ing works: Covering plates, surface of mounting parts

® Covering works

el s s e e e e s ol e e e e e e e e e e e B |

lomd i
== P g P g s g s g g P g P g P P P e P e

Earth retaining

F143
S164




(S243) Public accidents

(S243) Public accidents

6 - 3Guidelines for preventing public accidents during construction work {(civil engineering)
In case of a contractor carries out construction work in an urban area

Minimum technical matters

@Auxiliary methods: Chemical injection, groundwater lowering method

@Auxiliary methods
Well point construction method

pump ; =|:r=‘ )
water table

~- 7 |

Deep well ‘5

Yacuum pumping

| pumping
Electropenetration method

current flow _(direct current)
In
piecitron Tlow
LT ETTTTES, gy Ty
anlode cathpde
Poreswater (0H-] I;':‘!J
Pore water (OH-) ' Strainer (filtering wire mesh) (steel pipe} FQ2
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(S244) Public accidents

6+ 3Guidel ines for preventing public accidents during construction work (civil engineering)
In case of a contractor carries out construction work in an urban area

Minimum technical matters
@ Treatment of spring water

water faple

N

© Spring water and |eaks.

clamshel |

backhoe

%
:t:::::
§

drainage treatment

//;;I;:f::;le

%

2\

» s wastewater treatment sufficient?

com
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(S245) Public accidents

(S245) Public accidents

6 - JGuidelines for preventing public accidents during construction work
In case of a contractor carries out construction work in an urban area
Minimum technical matters

(civil

consignment, operation management

ete. . Route,

@ Treatment of residual soil,

T
Fei e
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(S246) Public accidents

6 - 3Guidelines for preventing public accidents during construction work (civil engineering)
In case of a contractor carries out construction work in an urban area

Minimum technical matters
i0Backfilling

@Structure construction/back

MConstruction of cut-and-cover shoring
and frame foundation

N N\

It il

[l {]

% 2

& o= Q\\

:FV

|ling/shoring removal

7

7772

L @Building the frame, backfilling,
and pulling out the steel sheet piles

7

Brpusrssrarrerrsey NN

----- Backfilling
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(S247) Public accidents

(S247) Public accidents

6+ 3Guidel ines for preventing public accidents during construction work (civil engineering)

In case of a contractor carries out construction work in an urban area

Minimum technical matters

{0thers: Machinery. electricity. shields. tunneling work work at height. formwork support.
prevention of fire and oxygen deficiency

{oxysen deficiency @work at height
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