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(S743) Safe passages

(S743) Safe passages

Management of safe passages. efc
Passages

@ Safe passages are provided and maintained effectively in places leading to the work area
and within the work area indicate that they are passages

Safe passages
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(S744) Safe passages

(S744) Safe passages

Management of safe passages, etec.
Passage |ighting

M Lighting or illumination that allows normal passage Sa.l:e passages
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(S745) Safe passages

(S745) Safe passages

Management of safe passages, etc.
Passages installed indoors
Have a width appropriate to the purpose

Maintain a state where there is no risk of tripping, slipping, stepping through, etc.
No obstacles within 1.8m in height
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Ensure safe passages
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(S746) Safe passages

(S746) Safe passages

Management of safe passages. etfc
Passages between machines. eto
I Width 80cm or more

=

.......... hagae

%%%%%%ﬁ%%%%%?ﬁaéﬁﬁﬁﬁ%ﬁ72

Goncrete batching and mixing plant G1031

T

j fhg U

bsphalt plant M395

LLT LT LTER

[ ——




(S747) Safe passages

(S747) Safe passages

Management of safe passages, etc.

Workplace floaor
(I Maintain a state free of hazards such as tripping and slipping

Ensure safe passages
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(S748) Safe passages

(S748) Safe passages

Management of safe passages, etc.

Work platform
@ In case of the machine is high, install|l a safe and appropriate height work platform

B II}_II

Work platform

P

5 % ﬁ? 7 0 Z
N Concrete batching and mixing plant C1031

7 o

1

T R TR T Ty y, TV T o T T T A T e o ¥ T T T A T T A ] HBD

Asphalt plant N395




(S749) Safe passages

(5749) Safe passages

flarm equipment
Manazement of safe passazes, etc. @ AWLE

Warkplaces for dangerous materials, etc.
{ITr &t least two entrances and exits on evacuation floors

UDoors must he sliding doors or outward-opening doors

Evacuation
& bt least two direct staircases or ramps on floors other than evacuation floors

o —

@ Indoor workplaces where B0 or more people are emploved at any one time

dlarm equipmnent

@ 141 B o @
~ : e e 1
§ é Ensure safe passages
1 . ,"M—_-".Lﬁ =
=y ] TR o ||
- £ £ S
I = =
; : = =
: Faszaze
i B T e T
. sr45
o Fa
e ~ AR AN > ,f,-‘—;lr‘i A 5a3s




(S750) Safe passages

(§750) Safe passages

Management of safe passages., etc. Alarm equipment

Signs for evacuation entrances, etc.
1) Evacuation entrances, passages, eguipment The equipment T

should be marked and kept in a manner that allows easy use. :
Evacuation

q:l

= ; fr
P [ = nsure sare PAassages
J s
: =
~&5 i &
= ML = ; S =
- =
| s =
D = I N ) = £ E Passage
= SRE PSS
I Ilk7IT:FI:I::I:I-Ji:IIII ----- :E:::E: z
= s = e @b 5745
5435
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(S751) Safe passages

(§751) Safe passages

Management of safe passageways, etc

Tracks that intersect with passageways
(I) Post a guard or sound an alarm

$126

Post a guard

S131

Post a guard




(S752) Safe passages

(S752) Safe passages

Management of safe passageways, etc.

Passage between ships and quays, etc.

1) Appropriate passage facilities such as steps and ladders

P13




(S753) Safe passages

(S753) Safe passages

Management of safe passageways. etc

Tracks that intersect with passageways
({)Evacuation areas should be provided in tunnels. tunnels.
bridges. etc. that have tracks

i% 5126




(S754) Safe passages

(S754) Safe passages

Management of safe passageways, etc.
Monitoring measures for work within tracks, etc.
M Install monitoring equipment or post a guard

e e

“"Post a guard

gj / AR bt 2
= = ____,-f"ﬂf T
ot S
Post a guard

S126

S131




(S755) Safe passages

(S755) Safe passages

Il lumination o

Management of safe passageways., etfc.
Illumination during maintenance work, etc.

1) Building limit
@ Ceiling board

@ Interior materials

® Fire detector

® Emergency telephone @ Roadway

@ Fire hydrant box %///H/ff’rFF’ﬁ_h“‘ﬁx\\\\\
® Facility strip _

@ Shoulder Py e
@ Side strip : T

5126

mination

Road tunnel cross section




(S756) Safe passages

Management of safe passageways,
Use of safety shoes, etc.

(S756) Safe passages

ete.

safety shoes




(S757) Ladder

(S757) Ladder

Safe work on |adder
Safe work on |adder

I Sturdy structure
& Even spacing of steps ~
3 Appropriate spacing between steps and wall -
@ Fixing the ladder to prevent shifting -
& The top of the |adder should protrude —
60cm or more from the floor g
® For ladder runs inside the mine, steps should be v -
provided every 5m or less for lengths of 10m or more P
@ The slope of ladder runs inside the mine $750

should be within 80 degrees

i
Hoisting device

. Ladder

Ladder $760

i

=

5758
Bulkhea




(S758) Ladder

Safe

Safe work on

CENECNO RSN RC)

ladder
ladder

Protrusion 60cm or more
Even spacing of 25-35cm

work on

Component materials
Sturdy structure
Appropriate spacing
Fixed foot metal fittings

It is desirable to provide a basket

Safety block

(S758)

)
:GH'!{ l_ﬁ—__,?_
Bt i @
[
- i
Free-
d =
==l 3
Siizeoooiie
R
H ey
I 4
-
ARggtmean
.:E:

Ladder

Ladder




(S759) Ladder

Ladder Safe work on ladders

Examples of ladder installation

@

Ry

@
@
4)

The gap between the ladder and

the wall, etc. must be at least 15 cm

Landing Width: 60 em Length: at
At least 60 cm

Less than 60 cm

Equal intervals of 25-35 cm

Less than 5 m

Less than 60 cm

Reference floor
50-60 ¢m is the standard

(S759) Ladder

=

least 120 cm

-@i z‘ : "_';I
— :5:' .‘_h‘
| f _ﬁ;, )
.:_El 1 'Ei
v I .
i

=

Ladder




(S760) Ladder

(S760) Ladder

Safe work on ladder

Passageways. eftc. installed inside the mine
d) Partitions and other bulkheads are installed to prevent contact between workers and the hoist

NN

Hoisting device

=— Ladder

-
Bulkhead |




(S761) Ladder

(S761) Ladder

Safe work on portable ladders
Safe work on portable ladders
(@ Sturdy structure
No significant damage or corrosion to the material
Nidth must be at least 30 cm

Installation of antiéfilip devices and other necessary measures to prevent transfer

=

Prevent [transfer |

Slip-resistant
portable ladders




(S762) Ladder

(5?62) Ladder Butt joints Lap joints
= == —F—p

Safety work with portable ladders
Measures to prevent transfer
(A)Attach the top of the ladder to a building. etc
Another worker supports the bottom of the |adder
@ Do not use portable ladders in joints

Unavoidable cases

a) Total length is 9m or less iL Jl Ei;m

b) Overlap at least 1.5m at the connection and

securely fasten at least two places
c) Butt joint: Securely fasten at least four places 1 B
using splints of 1.5m or more I
@ Steps are spaced at equal intervals of 25-35cm 1T il
a)
i ] i ] d) Janiint i)
| | ©) {| b)




(S763) Ladder

(S763) Ladder

Safety work with portable ladders

Measures to prevent transfer

Mln case of using an aluminum double ladder
as an ascending equipment (ladder run) @

@ Protrusion: 60cm or more

Fix to a building, ete.

Install at an angle where the road surface is horizontal
Extendable clip

Stopper

Lower ladder on the outside

Leg end fittings

@ e O W

portable ladders




(S764) Ladder

Sa

2 W QDO e

(S764) Ladder

fe work when using stepladders

Stepladders

I Sturdy structure

@ Materials are free of significant damage, corrosion, etec.

@ Angle between legs and horizontal surface is 75 degrees or less

Fold-down type: Egquipped with fittings to ensure angle with horizontal surface

@ Tread surface is the area required to perform work safely

_______________________________________________________________________________________________________

(1) Length of top step 30 cm or more
@ Tread surface

Width 12 cm or more x length 30 cm or more

Egual intervals of 40 cm or less

(35 cm or less for aluminum stepladders) :
Column E
Opening stop fittings i ab
Within 75° N

Leg end fittings
Tread width 5 cm or mare




(S765) Ladder

(S765) Ladder

Safe work when using stepladders
Example of stepladder scaffold configuration (height less than 2.0m)
1. Standard scaffold boards are supported at three points, and both ends are fixed to the stepladder
2. In case of two standard scaffold boards are used stacked,

more than two points of support are acceptable Both ends are fixed to the stepladder

Work on protruding parts is prohibited

Load capacity 150kg or less (however, the distance between stepladders must be less than 100kg)

Length of overlapping part must be 20cm or more

Protruding part must be about 20cm A

Fastened with rubber bands

Standard scaffold boards

Height less than 2m

Safety stepladder

(S
¢

1.8m or less -
Securely fasten with opening stopper °

WE Q@ oW N = e

9




(S766)Erected passageways

(S766) Erected passageways

Management of erected passageways
) Sturdy structure
@ Slope is 30° or less
However. for those with stairs or those with sturdy handrails less than 2m high.
30° or more is sufficient
3 For those with a slope of more than 15" . step bars or other anti-slip devices are required
@ Erected passageways
a: Handrails 85¢m or more high or equivalent
® For those with a length of 15m or more in the shaft. a landing is required every 10m
® For ascending piers with a height of 8m or more. a landing is required every Im

Step bars are spaced at equal intervals of 35-40cm

@.
Step bars reguired

30° or less

b

Step bars not reguired
15 or less




(S767)Erected passageways

(S767) Erected passageways

Management of erected passageways
(1) Sturdy structure
@ Slope is 30° or less
However, for those with stairs or those with sturdy handrails less than ?m high,
30° or more is sufficient

3 For those with a slope of more than 15° , step bars or other anti-slip devices are reqguired
@) Erected passageways

a. Handrails 85cm or more high or eguivalent
& For those with a length of 15m or more in the shaft, a landing is required every 10m
® For ascending piers_with a height of 8m or more, a landing is required every 7/m

Step bars are spaced at equal intervals of 35-40cm

M lLandings, work floors, ete.
Landings are 60cm or more wide Length 180cm or more
@Handrail height = 900: single pipe
@Handrail post @ 1,800: single pipe
@ Center crosspiece. single pipe
@ @ ®Slip-resistant @ 300-400 Crosspiece nailed

®7.0m or less

7)2 or more scaffolding boards laid
®S5lope angle 30° or less

=

©




(S768)Erected passageways

(S768)Erected passageways

Nanagement of erected passageways
Examples of staircase configurations

(T)Standard intervals of 25cm
@2)Steps (super decks, etec.)
@)Standard intervals of 25-30cm

(=

€

o
\ 3767 S766




(S769)Scaffolding

(S769) Scaffolding

Safety work such as assemb|ing scaffolding
T Check for defects in materials and remove defective products
@ Check the functionality of equipment, tools, safety belts and protective helmets,
and remove defective products

3 Determine the work method and worker placement, and monitor the progress of work
@ Monitor the use of safety belts and protective helmets

L—ry

Safety work such as assembling scaffolding
Work supervisor

Wall joint |/

s
j ] g ’ ©
, — 7 8
\ / o I & & il ﬁ : et é
jgf fﬁ g, Wall connection ffi !
il
i s =580 583 2




(S770)Scaffolding

(S770)Scaffolding

Safety work such as assembling scaffolding
Work reguiring the appointment of a work supervisor
) Work for assembling, dismant!ing or modifying suspended scaffolding,

overhanging scaffolding or scaffolding with a height of 5m or more

=

Tz
-~ T

- ~

suspended scaffolding S88




(S771)Scaffolding

Appointment — Work supervisor

Work for assembling and modifying scaffolding with a height of less than 5m

Wall joint v

(S771)Scaffolding

Safety work such as assembling scaffolding

o ar ar

a2 -
Wall connection

S83

xmm“ﬁ\m R\

Wall connection




(S772)Scaffolding

(S772)Scaffolding

Safety work such as assembling scaffolding

Special training completed

e

Wall joint fﬁ

Y
I

T Work for assembling. dismant|ling or modifying scaffolding

wi L 11 11

F F F o

Wall connection

$83

/

Wall connection

$85
S86




(S773)Scaffolding
(S773)Scaffolding

Safe work such as assembl ing scaffolding
Work such as assembling scaffolding

OAssembling, dismantling or modifying suspended scaffolding, overhanging scaffolding

or scaffolding with a height of 2m or more
Inform workers of the timing. scope and order of assembly,

Do not allow anvone other than those
Stop work in bad weather

@ Workers: Take measures when fastening,

dismantling or modification
involved to enter the work area

LIy =

removing, transferring, etc. scaffolding materials
 Install a work Tloor with a width of 40cm or more

 Equipment for attaching safety harnesses etec.,

and workers are obligated to use safety harnesses.
® In case of |ifting and

lowering materials, eguipment, tools, etec.,
use fishing nets, fishing bags. etc

= ;:§?:“} "”éaﬁu*fiéﬁﬁf“;Qf
~ Earthquake /Nr Eﬂﬂﬂﬂﬂll ﬂﬁ
@ 3 @ toolbhox meeting
ek 2 €%| e ¥ Inform

g = 3436




(S774)Scaffolding

(S774) Scaffolding

Safety work such as assembling scaffolding
Inspection
O Before starting work,

check whether the scaffolding fall prevention equipment has been removed
In case of an abnormality is found., repair it immediately

a: Frame scaffolding

I Gross braces and battens with a height of 15 cm to 40 om.
or baseboards with a height of 15 om or more

@ Handrail frame

b: Other than frame scaffolding

Handrails and center piers with a height of 85 om or more

i a: Frame scaffolding @ Handrail frame

L

e

i Handrails, height 75cm or
o P N

E = S85

$86 Fig. 3.9 Work floor

$817




(S775)Scaffolding

(S775) Scaffolding

Safety work such as assembling scaffolding
Inspection

O

After bad weather. a moderate earthguake or greater, or after assembling,

partially dismantling, or changing scaffolding

Check the following items before starting work on the scaffolding
Immediately repair any abnormalities

M S

NN NS

O ®

Damage to flooring, installation, and span condition

Looseness in fastenings, connections, and installations of the vertical supports,
horizontal supports, arms, ete.
Damage and corrosion condition of fastening fittings, ete.
Removal and falling off of the above-mentioned scaffold fall prevention equipment, etc.
Installation condition and removal or removal of baseboards, etc.
Subsidence and sliding condition of legs
Installation condition and falling off of reinforcing materials such as braces,
braces, wall connections, ete.
Damage to the vertical supports, Horizontal supports, and arms

[n case of an inspection is conducted after bad weather, etc., the results and measures taken
are recorded and kept (until the work is completed)




(S776)Scaffolding

(S776) Scaffolding

Safety work such as assembl ing scaffolding
Inspection of suspended scaffolding
QO Check the above items @) to @, 7. and @ before starting work

In case of abnormal ities are found. repair them immediately
® Suspended steel wire (safety factor 10 or more)

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

Reduction in diameter by 7% or less_ef "
nominal diameter

No kinks, deformation,
_ Or COrrosion
@ Kink _

EY

fl

=
+~ () Wig®h 40cm or more,
== no gaps

@ Rollover approx. 1.5m L+ ® Secure firmly to prevent

. dislocation or falling off

5 For suSﬁ;QEgﬁﬁﬁhains T
Safety factef 5 or more @) Inspect suspended scaffolding before starting work

Within 5% of initial elongation .
Kink cross—sectional diameter 10% or less of nominal diameter

No cracks Fig. 3.10 Suspended scaffolding S88




(S777)Scaffolding

(8777 )Scaffolding

Management of the work floor of the scaffold
Work floor
In waork areas with a height of Zm or more, a work floor as specified bhelow must he provided
> In case of wusing standard scaffolding hoards

mcaffolding hoards are supported at three points
or baoth ends are fastened to supparts
@ Both ends are fastened to supports

@& Overlap 20cm or more
@ Protruding parts are 10cm or more and 1718 or less of the length of the scaffolding hoard

@ @

over 40cu

d I

Worl floor

Warl: floar

i f




(S778)Scaffolding

(S778) Scaffolding

Management of the work floor of the scaffold
Work floor
@1In case of using steel cloth plates
T Gap of 3cm or less
@40cm or more

3Both ends are fixed to supports with nails

Work floor

over 40cm

\§§

S776 .
Work floor Work floor

587




(S779)Scaffolding

(S779) Scaffolding

Manazement of the scaffolding work floor

@Prevention of falls on the work floor

a. Frame scaffolding

(DCross braces and battens between 1%cm and 40cm high, or baseboards over 15ecm high
@Handrail frame

b. Other than frame scaffolding

Handrails and central piers over 8hem hizgh

3 1nstal | safety belt attachment equipment and instruct workers to use safetw belts
@Frohibit entrv to anvone other than relevant workers @ Handrail frame

a: Frame scaffolding

=
':::>{ 1~ Handrails, height 75cm (8§E

O

baseboards




(S780) Scaffolding

(S780) Scaffolding

Management of scaffolding work floor

@Prevent objects from falling
Instal| baseboards, mesh sheets,

caffolding

or protective nets that are at least 10 cm high

Fig. 3-11 Ascending pier

589

Handrail frame

Handrails, height ]
15¢cm (85¢m) or more
@
bhaseboards

Fig. 3.9 Work floor

v

S87




(S781) Scaffolding

(S781) Scaffolding

Management of scaffolding work floor
Work floor ‘

Define the maximum load and do not |oad more than this MHXImum Load

Also display to publicize

kg/m? or span

person
piece

I

ffolding

-

S86

Ascending pier =50




(S782)Scaffolding

(S782)Single-pipe scaffolding
Structure of single-pipe scaffolding

Single-pipe scaffolding: Steel pipes are connected with joint fittings and fastening fittings

Structure of steel pipe scaffolding
(DPrevent contact with nearby overhead power lines
@Work floor: Width = 40cm
@Gap = 3cm
Gap between flooring and vertical supports is less than 12cm
@Load capacity between vertical supports does not exceed 40(
(BReinforce vertical supports if height exceeds 31m
®Handrail: Height 85¢cm or more
@Joint t bracket
®35-50cm high
©®O0rthogonal ramp
(0Falling support
(DPlaces where objects may fall: baseboards 10cm or taller
(2Beam span direction: 1.5m or less
(dHorizontal supports: Single pipe
(Vertical supports: Single pipe
@Swivel clamp
(®Brace Approx. 10m
(DFirst Horizontal supports above ground is 2m or less
®1.85m or less: Beam direction
(9Roots: Secure connection with connecting,
fastening, and accessory brackets
Joint brackets should be randomly joined as much as possible
(9Roots
Q0Base bracket
@Plywood flooring
@)Instructions on fall prevention

(S782) Scaffolding

U

@

- r.

L = ‘ = i = i; )

Structure of single-pipe scaffolding




(S783)Scaffolding

(§783) Scaffolding

Structure of single-pipe scaffolding
Single-pipe scaffolding: 35teel pipes are connected with joint fittings and fastening fittings

Structure of steel pipe scaffolding havat Bl GaReE | s

7 iWHalling support

(21) Plywood flooring

Structure of single-pipe scaffolding




(S784)Scaffolding

(S784) Scaffolding

Structure of single-pipe scaffolding
Wall connection interval

Type of scaffolding V/H
(MFrame scaffolding 9/8m or less
2)Single-pipe scaffolding 5/5.5m or less
3)Single-pipe one-sided scaffolding 5/5.5m or less
T @ ®
,/ g
L~ B 1]
M T 2 Jia
iR S ;
'-Egjb iij i & = = & & & F o P~}
Main scaffolding One-sided scaffolding
Frame scaffolding made of steel pipes made of steel pipes

S85 S80 S83




(S785)Scaffolding

(S785) Scaffolding

Structure of frame scaffolding
Structure of steel pipe scaffolding
M Prevention of contact with nearby scaffolding for overhead power |ines
Relocation or insulation of overhead power lines
@Central crosspiece (Middle bars)  @Handrail column
@Handrail ®Wall connection fittings

®Gable handrail (@ Steel Horizontal board @
@®crosspiece: At a height of 15-40cm
@ In principle, 45cm or less
i) Baseboard: 15cm or more in height
(i Places where objects may fall: o
Baseboards 10cm or more in height ; s i T =
. . i ] .~ .~ o) ;f\x
or mesh sheet protection netting, ete. Hiﬁan i i
@ Main frame H=2m @ Bracing 3 g7 I o ey
@ Building frame © x{:H} B~ i T[] e ,f;zx‘
(@ Beam span direction W=1.5m Tl ] B D N
@ Jack base P [ i :,i%ﬁgh 1]
@ Plywood flooring Root ties F A 2 4 5
e _ ¥ ;R N 4

i Beam row direction L=1.85m ) = = 19
@ Prevents legs from sliding or sinking

Frame scaffolding

S85




(S786)Scaffolding

Structure of frame scaffolding

(S786) Scaffolding

Structure of frame scaffolding
Allowable load of building frame
4350kgf /frame.

@) For standard frame

for simple frame.

3500kgf /frame

Buildjing T

T
L] P =T .ﬂ"%‘
[y ) i
=~ ] L
@
Famey i
o
= =i
Frame scaffolding

5§85
S185




(S787)Scaffolding

(S787)Scaffolding

Structure of frame scaffolding
Structure of frame scaffolding
Setting the maximum |load per span
@DFor standard frame W1200, 500kgf or less
For standard frame W900, 400kgf or less

Simple frame, 250kgf or less
For simple frame for small-scale construction, 200kef or less

W

8 17

/

K W

h

] "_::. _._..-“H.. h‘\.. [y x
= el = = = = =
‘-1? :&1 e, e ;r"-dn.
Standard frame™ Rl bl B ) )
£ S
P I 1 | (1]
. | 4 8
E — - Bl c;

Frame scaffolding Frame scaffolding

S84

S85

S185




(S788)Scaffolding

(S788) Scaffolding

Structure of frame scaffolding
Structure of frame scaffolding Max imum load

Inform workers of the maximum |oad E

toolbox meeting

Inform
-\\"“-..“_
N ~N oy TR
)-K* i
" b = T [~ b & =
o] N N N,
2 =
& = == = ’/i\.
o _.-h\. % _.rh"'\.. & = N JM
E%S = S
| = % - 1
u LN A : .
- b - ;2 Y
. SB5
Frame scaffolding Frame scaffolding

S84 ST185




(S789)Scaffolding

(S789) Scaffolding

Structure of frame scaffolding

Structure of frame scaffolding

\
/
)

Hor izontal members

AV

OClInstall horizontal members on the top layer

and every 5 layers

7 £
Fl /.I"
TAVA

OlIn case of using as a work floor, ey — — =
lay them across the entire width of the frame _{54’:~=~ i ~==F *’ga:f
o : T ‘\-&‘r’ "q.l -"E-ﬂ"- 3
@ Fabric frame e
Frame scaffolding
iy |
1) Cross beapr——
& L1
: ] 8 Arm lock
< L~ 2 =
@ Colump__ 1 =
o A~
g
// ooy / e
7 S
@ Jack base | & Uiats Tiane wb @ Steel reinforcement

S Frame scaffolding gg4

S85
ST85




(S790)Scaffolding

One-sided scaffolding with brackets
|iﬁ'|it

1 Load

W=150kg per span per floor

And W=100kg per Vertical supports
Load |imit when loading on each span

W=100kg

In case of the height exceeds 31m,
reinforce with a set of two

Joint
Joint

3im or
1.8m or
2.0m or
Joint

® Handrai

) @) O N

Horizontal supports

less
less
less

Cl

@ Wall connection fittings

@ Bracing

i) Scaffolding board

i Bracket

@ S
@ H

(S790) Scaffolding

Configuration of one-sided/single-pipe scaffolding with brackets

1"1 ah
“‘\'\. i\d\‘ i A \-\.L‘ | T “‘\l‘\. I
Ej] iy
L .ﬁ/ iin A i '@'
® ) Wéi 1
o | ’
caffolding board @ Vertical supports@@ About 45° @ Root tie
orizontal supports @ 1.85m or less @ Joint @ Plywood flooring




(S791)Scaffolding

(S791)Scaffolding

Configuration of one-sided/single-pipe scaffolding with brackets
One-sided scaffolding with brackets
@)Scaffolding boards are fastened to each bracket.

and overlapped on the brackets

(TWall connection fittings
@Vertical supports (single pipe)
@ Root connection (single pipe)
@ Base fittings
® Flooring

7 i /\é’/ ~J =

/Z
/Z

-
D

f/_\‘I—|l_|

——

5 I

@

e ]

L
¥

(e

I ) B ’E‘ :-. ;
I T g ——— = =

One-sided scaffolding with brackets




(S792)Scaffolding

(S792) Scaffolding

Configuration of one-sided/single-pipe scaffolding with brackets
One-sided scaffolding with brackets

3 In case of laying mesh sheets. etc.. reinforce the building site
and wall connections bhased on strength calculations

M)Mesh sheets, etc.
@Handrails

@Vertical supports

One-sided scaffolding with brackets

@Bundled scaffolding boards | !
SHorizontal supports o
®Brackets B i
28 -
, N CHTY / ~J =
| i :
.—--HI
a3l |
I
[}
N 133 . .
o i 7
I [amininning
|
|
I h o4h dh
|
|
I
I
I
I
I
I
|




(S793)Scaffolding

(S793) Scaffolding

Configuration of one—sided/single-pipe scaffolding with brackets

Single-pipe scaffolding

In case of the height exceeds 31m,

@ Ee Ao 00 P9 ® 0 FW N

Horizontal supports(single pipe)

Vertical supports (single pipe)

Reinforce with braces
Avoid gathering joints

Orthogonal slump

Base metal fittings

Root ties
Plywood flooring

Wall connection fittings

Braces,

Scaffolding boards

Approx.

about 45°

10m

1.8-1.7m

2.0m or
31m or

less

less

reinforce with a set of two

~

N

) : f
i 'ﬁ:'
5 i
Q@ \ &

AN

-—

Single-pipe scaffolding




(S794)Scaffolding

(S794) Scaffolding

Configuration of a suspended scaffold
Suspended scaffold

M) The use of defective wire ropes, sling chains, copper wires, and Tiber ropes is prohibited
@2 Suspended wire ropes, ete. — secure installation

@ The work floor must be at least 40 c¢m wide and have no gaps
@The flooring must be attached to the scaffolding girders, stirrups,

etc. to prevent shifting or falling off
B Provide supports for the scaffolding girders., stirrups,

and work floor to prevent shaking or shifting
® The connections and intersections of the girders of the shelf scaffold must be securely connected
How to suspend a suspended shelf scaffold or fastening fittings, etec.

Loop suspension Single suspension




(S795)Scaffolding

(S795) Scaffolding

Configuration of suspended scaffolding
Work prohibited
MDo not use stepladders, ladders, etc. on suspended scaffolding

S7170
suspended scaffolding S88




(S796)Scaffolding

(S796)Scaffolding

Configuration of suspended scaffolding

Safety factor of suspended scaffolding

Components of suspended scaffolding

Safety factor

(M)Suspension wire rope, SUSPENSiON COPPEr wire

10 or more

@)Suspension chain, suspension block

b or more

(3)Suspension copper belt, lower and

Steel

2.5 or more

upper supports of suspended scaffolding

Wood

5 or more

Loop suspension Single suspension

I |

o fﬁ

E
\

v =

S794

ST70

suspended scaffolding 588




(S797)Scaffolding

(S797)Scaffolding

Configuration of suspended scaffolding
Configuration of suspended scaffolding

DRolling pipe, hanging chain (all hanging)
(@Hanging chain

(@Safety netting is installed all over the area
@Work floor, lay two scaffolding boards

®Tie up intersections

®Mesh sheeting on the periphery, etc.
(DHandrails on the periphery

®lron pipe @1800 or less

@Rolling pipe @1500 or less

(0Handrails on the periphery Sliding height = 90cm
(@ Suspension chain @ 1800 or less

(2 Green netting around the perimeter, etc.

@) Iron pipe @ 1800 or less

Safety netting over the entire surface of each floor
Can also be installed on the top surface of the scaffolding
@ Rolling pipe @ 1500 or less

Suspension chain

(D Handrail, single pipe Pipe H = 90cm or less
Retainer

Middle crosspiece

@0 Lay two scaffolding boards

=1500

=400-600

(S797) Scaffolding
I
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(S798)Scaffolding

(S798)Scaffolding 5
| | | (S798) Scaffolding

Safety work on rolling towers (mobile scaffolding) a
Scaffolding assembly supervisor - Appointment
(DHandrails (height 85cm or more, technically 90cm or more)
@Middle rail (height 35-50cm) @ - @
(3®Baseboard {f// fé '

. M .
@Handrail frame A
®Baseboard (10cm or more, technical guidelines) {} 5"_?:'5'

foeaa

®Middle handrail d

(DHatch-type Horizontal board
®Cross brace

©@Connecting pin

|4
il
T
] &,
(DStairs /

Building frame

2Support frame {}1
(3Steel Horizontal supports d :
. |
(dBase pipe 2
(5Caster with jack (leg wheel) 0]

(Mobile Scaffolding)




(S799)Scaffolding

(S799) Scaffolding

Safety work on rolling towers (mobile scaffolds)
Work supervisor — designated
Work to assemble or change scaffolds less than 5m high

Work supervisor

i U147

P

toolbox meeting

Inform

L~
e
— g
x"/ﬂ"
éH L]
TR g
] .+
e
L+ L~
e
T
<

Y

(Mobile Scaffolding)
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(S800)Scaffolding

(S800) Scaffolding

Safety work on rolling towers (mobile scaffolds)
Special training
TWork to assemble, dismantle or change scaffolds

MLy

toolbox meeting

Inform

(Mobile Scaffolding)

5798




(S801)Scaffolding

(S801) Scaffolding

Safety work on rolling towers (mobile scaffolds)

Precautions for use

Do not move with a person on the platform

@Always install |ifting equipment

3Always lock the wheels when using
@ Do not use stepladders or |ladders on the work floor

&Materials and safety

®MWaximum load capacity sign

©

Maximum Load

ke/m? or spaf
PETSON
DIECE

%
@

@ 5
(Mobile Scaffolding)

5798




(S802)Scaffolding

(S802) Scaffolding

Safety work on rolling towers (mobile scaffolds)
Relationship between height and support frame

(M In case of support frame is used
H: Height from the bottom of the leg ring s
to the work floor (m) ijijif’
Support frame
]
f:B
. ] e
= = ]
.pr -
- <L e
. J}""ﬂ. et e
2Do not use support frame j(,f’ -
I /
l"—l < !
f:ﬂ
J/
ey

(Mobile Scaffolding)

support frame

.::_1:]
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(S803)Work platform
Safe work on a work platform
Work platform:
Consists of erection pillars and a work platform
For the purpose of installing
and moving materials - machinery

Over 2m high Used in construction work
@DWork platform
(@Handrail H=85cm
®@Cover
@WMiddle rail
BMaximum load capacity display
Install in one or more locations

that are easily visible from inside and outside
®Baseboard
(DHeight 45m or less
®Horizontal ties
©@Braces
(DRoot ties
(DBaseboards
(2Horizontal ties
Install on the top floor, at the ends

of every 5 floors or less, and every 5 frames or les:
@3Root ties
(dConstruction Horizontal boards
(dFrame
(®Braces
(DJack base

(S803)Work platform

~

(S803)Work platform

Work platform

Install lifting and crossing equipment




(S804)Work platform

(S804)Work platform

Safe work on work platforms

Work platforms
Materials, etec.

TMaterials: Do not use materials
that are damaged. deformed, or corroded
@Wood used: Free of cracks, insect damage,
knots, or fiber inclinations

@Main steel materials used for ﬁﬁfj,
for work platforms: Complies with standards f”ift
:?jfE fff'
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Work platform

(S805)Work platform

(S805)Work platform

Structure that does not cause significant twisting or bending

Structure

=

1

h

Safe work on work platforms

mll_

'y FARIY

$803




(S806)Work platform

(S806)Work platform

Safe work on work platforms
Maximum |oad

MDefine the structure of the work platform and the maximum load capacity of the work floor,
and display and publicize them in a conspicuous place

Platform T T T T 1 T T
. -]
Maximum |oad s ‘
t_,-".l n’i + I _ J'f /f E / -
e |
— [ -“\-.._‘__ i r / ﬁg
j f giis ff'ii il
Seesesr 0T
Ffe s - e Pz Y o |
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(S807)Work platform

(S807) Work platform

Safe work on work platforms
Assembly drawing
M)Create assembly drawing
Arrangement and dimensions of pillars, work floor, beams. joists, |ifting equipment, and parts

Work platform

i

7

'y
Lk A
'y

iy

FANA
I
\
d
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N

Assembly drawing

il 14

toolbox meeting
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(S808)Work platform

(S808)Work platform

Safe work on work platforms
Measures for work platform
I Root the pillars to prevent them from sliding or sinking

Set up root ties on the legs

Use floor plates and Tloor angles
Figure

Work platform

M Ties (single pipe) (fastened with clamps)

S,

2) Frame legs

S

3 Jack base

WANR

RNy

A

W

L)
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b

@ Floor plates e m—r——
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(S809)Work platform

(S809)Work platform

Safe work on work platforms
Measures for work platform
@ Fastening or attachment parts of pillars, beams, braces. joists, and horizontal connections

Fix with orthogonal joints, bolts, etec. to prevent displacement or falling off
Work platform

04 1
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(S810)Work platform

(S810)Work platform

Safe work on work platforms
Measures for work platform

@Gap on work platforms over 2m in height must be 3cm or less
Example of work platform configuration
@ML: Length of scaffolding Work platform

@Joists: Single pipe, steel beam, etc.
3)0verlap 20cm or more: For scaffold boards
@10cm or more, 1/18BL or less Jﬁﬂwf
©®For protruding ends of scaffold boards | . =]
®Work platform: = #f;_
Plywood scaffold board checker plate . . il A
= 1 [ mhoil = .

e e S il Wk ik SRS e sae s sl g!;i
N N ¥ O O N 1~ ] i ! Zillis
L E E : e O R Vs T e W | H AT
i iS4 T /0
A I AT S A - P2 4 Lz
A Ll I I 1 B Iy ﬂ = LY T
[ 1 ] ] [ ] :I # . F

[ 1] 1 1 1 1 1

:: :I : :: :: : ': -&é ,.-"’- ’/’-h.. [ i 1]p

[ (] 1 1 [ 1 II i . =3 = - - = -

X i NiGH :! B N [Tl ! 4 i

T - i 11 - = i s

15 $S803




(S811)Work platform

(S811)Work platform

Safe work on work platforms

Measures for work platform
Examples of handrails and baseboards (fixed type)

@Under 2000 ®Center rail
@Handrails E?ﬂﬂcm or more Mk R
(3)Baseboards ®90em is standard

h

@Handrai|l posts
B Use handrails, nets, and safety harnesses to prevent
falls from the work floor and openings.

in case of removing the fence,

=" .
prohibit workers from entering. ' . ' j%i
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(S812)Work platform

Safe work on work platforms

Measures for work platform
Assembly and other work

@ Inform relevant parties of the timing,

(S812)Work platform

@MNo entry to work areas other than those

involved

surroundings,

3)Stop work when danger is expected due to bad weather
@Use hanging nets and hanging bags when raising

and lowering materials, equipment, tools,

Himinl 10 by gy 1]

eteg.

3)Stop work

<

e

and order of assembly/disassembly or changes

Work platform

| H0EACA T

f,

Inform

@hanging bags (

@No entry
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(S813)Work platform

(S813)Work platform

Safe work on work platforms

Measures for work platform
Inspection

(TBefore starting work., check for removal and falling off of handrails,

In case of abnormalities are found, repair immediately

2)Strong winds (average wind speed of 10m or more for 10 minutes

Heavy rain (rainfall of 50mm or more in one go)

- .."‘?_f:' "/:,‘r:'.r
ete. and middle bars

Work platform

Heavy snow (snowfall of 25cm or more in one go)

K

N

Earthquake of moderate magnitude
(seismic intensity 4 or more) I;

Inspect bhefore starting work

)
i3
5
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[f abnormalities are found, .
repair immediately I i i o
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(S814)Work platform

(S814)Work platform

Safe work on work platforms
Measures for work platform

[nspection items before starting work

&5t rong winds (average wind speed of 10m or more for 10 minutes)
Heawy rain (rainfall of 50mm or more in one event)
Heavy snow (snowfall of 2%cm or more in one event)

Farthaguake of moderate intensity (seismic irtensity 4 ar

Inspect ion items before starting work
(DSliding and sinking condition of supports

@iWhether or not there is damaze to

supports, beams, etc.
installation and hanging condition

@Damage,
of flooring materials

@l ooseness of fastening parts, connections

and installation parts of supports, beams,

braces, etc.
B Damazge and corrosion condition of fastening

materials and fastening fittinzs

B lnstallation condition and removal of
reinforcing materials such as horizontal

ties and braces

)

i:p::
fﬁﬁ\ﬁ”‘!iii!!i:”*—jfr 1:@§E;j1jéjﬁgf

Earthauake

Worl platform
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(S815) Work platform

(S815) Work platform

Safe work on mobile indoor scaffolding and portable work platforms
Mobile indoor scaffolding
@ Table

Quter frame

€3 1)

Inner frame

' Bar lock
Swivel casters

.

© (=

Mobile indoor scaffolding




(S816) Work platform

Safe work on mobile

(S816) Work platform

indoor scaffolding and portable work platforms

Portable work platform




(S817) Stress check

(S817) Stress check

Stress check system
@M The main purpose of the stress check system is to regularly check the stress status
of workers and prevent it

@ The results are notified to the individual to encourage awareness of their own stress status.
@ The risk of individual mental health problems is reduced

@ The test results are analyzed col lectively to improve the work environment
& The employee' s mental health is prevented from becoming poor

. ()Stress :
E @ Awareness E
'+ @Risk !
. @Work environment :
| ®Mental health i




(S818) Stress check

(S818) Stress check

Stress check system
Implementation details

(1 Gonduct a test (stress check) once a year to grasp the degree of psychological stress

1) Stress check

ke L klll HLHEER

s




(S819) Stress check

(S819) Stress check

Stress check system
Implementation details

@ At the request of the worker, the employer will conduct an interview with a doctor for guidance

.

¢
.
4

w

TR

< @ Doctor guidance *

Emp loyer Worker

~ s

i




(S820) Stress check

(S820) Stress check

Stress check system
Implementation details

@ The employer will receive the results of the interview and ask the doctor for his/her opinion
on the measures to be taken

1
1
1
:
Interview |
|
1
Measures !

1




(S821) Stress check

(S821) Stress check

Stress check system
[Implementation details
@ Implement follow-up measures based on the doctor' s opinion

—————————————————————————————————————————————————————————————————————————

Opinion

Measures




(S822) Stress check

(S822) Stress check

Stress check system
Implementation details

B Those involved in the stress check administration are obligated to maintain confidentiality

—————————————————————

—————————————————————————————————————————————————————————————————————————

Opinion

Measures




(S823) Stress check

(S823) Stress check

Stress check system
Implementation details

Overview of the stress check system

Doctors and insurance special ists conduct stress checks

Workers
Businesses

a.

b

c:

cé.: Doctors @® @ ﬁ}
j &

g.

Medical facilities and counseling agencies

Visits and consultations

Cooperation

(¥ Notification of results: Promotion of confirmation
@ Request for interview

@ Request for interview @
@ Conducting interview guidance

—
& Hearing opinions from doctors
Limits on overtime work

Opinions on work shifts
1 | E

® Implementation of follow—up measures e
@ Conducting the work with the consent of the worker Overview of the stress check system




(S824) Falls
(S824) Falls

ete
dismantle or modify buildings. eto

Prevention of dangers due to falls.
Work to assemble
Buildings H=5m
Bridees H=Z5m L= 30m

]

Scaffolding. etc. H=5m RRRERRRRRRRE, AN 51
| T T T T I TTTT]

Appoint a work supervisor

Work supervisor s 7 R,

Inform workers of work methods and procedures B118

Direct command

14 K

B

toolbox meeting

Inform

589




(S825) Falls

(§825) Falls

Prevention of dangers due to falls, etc.

Installation of work platforms, etc.
(M) Install a work platform when there is a risk of falling at a height of 2m or more.

Work platforms
g87




(S826) Falls

(§826) Falls

Prevention of dangers due to falls, etfc.
Installation of enclosures at the ends of work platforms, etc

T Install enclosures, handrails, covers, etc. at the ends and openings of work platforms

at a height of ?m or more.

In case of installation is difficult or when the enclosures are temporarily removed,

install a safety net and use a safety harness.
3.4.8 Work floor

.:=::=f—.

(O Handrails, height 75cm or mwﬁa%a___;Et#gi;ﬂ:::::;ﬁ::ﬁﬂzis::ﬁgiiis

B Gap 3cm or less

@ 20cm or more per sheet, widthl 40cm o

_ : ) ; ~—5) Vertical supports
@ Flooring should be fixed in af least |two places

Fig. 3.9 Work floor

= : 2 Rolle
(6) Horizantal supports

® Flooring

S87




(S827) Falls

(§827) Falls

Prevention of dangers due to falls, etc.
Installation of eguipment for attaching safety harnesses, etec.

1)1

ey

o E

T
L
2

3

Install equipment for attaching safety harnesses when working at a height of 2m or more
and check for abnormalities at any time.
Install safety ropes and use safety belts

Stepping boards 30cm or wider

Install safety nets




(S828) Falls

(5828) Falls

Prevention of dangers due to falls, etec.

Preventing danger from falls, etc.
Mo work in bad weather




(S829) Falls
Preventing danger from fTalls. eto
Maintaining |ight
Light
T
G T T T

S445




(S830) Falls

(S830) Falls

Prevention of dangers due to falls, etec.

Preventing danger on slate roofs, etec.
In case of working on slate roofs, install walkways and put up safety netis

NSO N
o, slate rooffs
"’*‘»




(S831) Falls

(S831) Falls

Frevent ing danger from falls, etc.

Freventing danzer in unused shafts, etc.

shatft

inclined adit :inqlined shatt (Slope pit)

tunne|

1249

@%;ﬂ ‘ ﬁx”f. ““""m“"num ‘‘‘‘‘
Shars: > ey 5
*mﬂé; '

'.

“Yain o sneft(

inclined adit |nc1|ned shaft Main Shaft(Tunnel O {Hgikned adit :inclined shatft

1269




(S832) Falls

(S832) Falls

Prevention of dangers due to falls, ete.
No entry for unauthorized persons

Work platform
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(S833) Falls

(§833) Falls

Prevention of dangers due to falls, etc.

Prevention of dangers when transporting workers by ship

Qutside the port

Diver barge
Grane barge 160t

Insid

g the port

breakwater

Uppe

r-concrete work

composite
Safety monitoring harge Ild concrete,
H WL
gy Filler B
E=N Foot tection
e S,

I ght caisson

. {uhhle mound (riprap)

P22
P185




(S834) Falls

Flow of port construction

Prevention of dangers due to falls,
Lifesaving eguipment, etec.

(S834) Falls

ete.

M) Lifesaving equipment such as floats should be provided for work on water

(I Lifesaving

P171

Diver barge

Safety monitoring barge [ ’_x‘iﬁ_‘a

\_Jv

Wooden ruler

"
S
-
-
-
-

P211

SN




(S835) Falls

(583%5) Falls

Prevention of dangers due to falls, etc.
Restrictions on work inside hoppers., etc.

agegregate bin

e BRLERE SN S aggregate belt conveyor

: % ; : bucket elevator
[ {ks:cement chute
=

4 cement silo

v _
ifgjgﬁg |nppt sheet ] = ;;:-

control roan

Forced kneading mixen

-Lement car reception

A N416

C1031

T raa

concrete hopper SCrew Conveyor




(S836) Falls

(S836) Falls

Prevention of dangers due to falls., etec
Prevention of danger due to falling into hoppers. etc

elevator tower

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

N
\Q§§§\\ Blaal
;;?, S?ngHt
/ e
: 4 Eji“;backfill injection equipment
A e
shield battery car shield tunnel M4 20
steel cvlinder: shield G1051




(S837) Falls

(S837) Falls

Prevention of dangers due to falls, etc.
Use of safety belts
M In case of ordered to use a safety belt, it must be used

;afety belt

= $220
AR

O
{

safety belts

f %ﬁ

‘| || | || | || |" safety harnesses
T E

S R R R R R R O

5322
S74 aerial work vehicles S641




(S838) Falls

(5838) Falls

Prevention of danger due to falls, etc.
Instal lation of equipment for ascending and descending

@ In case of the height or depth exceeds 1. 5m.

instal lation of ascending

and descending equipment is reguired

@ Ascending and descending equipment

Eﬁ
|
©)
@)

!
R

S611

S623 5801




(S839) Falls

(S839) Falls

Explanation of technical standards for fall prevention eguipment, etc.

What are technical standards for fall prevention equipment, etc.?
Technical standards for handrails, safety nets, |ife ropes, posts, etec.

created to prevent fall accidents

wawkwhhiﬂhandr

Scaffolding S89




(S840) Falls

(S840) Falls

Explanation of technical standards for fall prevention eguipment, etc.

Scope

Applies to temporary handrails, etc. installed in passageways,

and openings where there is a risk of falling

work floors, edges,

>~

~J

wWor

~RAS5AE
hKth___

K Tlanrs

cwWay

5827

work floors

Scaffolding 349
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Passageways STe7




(S841) Falls

(S841) Falls

Explanation of technical standards for fall prevention equipment. etc

Handrails
Type 1: Handrails instal led at openings for |ifting cargo. lifting platforms.

landings of temporary stairs. access platforms. upper parts of retaining walls. etc

Type ?: Handrails other than those for lifting Type 1

oy
T 2m or less

I & Handrails
an 1]
1 1 | 1
NI LT
k]
6 Handrai |l posts o
i 8 e : E |3 90cm is standard
@Middle rail s
i i °
NI [HEN] =
L4 ]
=
i 1 | pag— || e
WU O T LS =
L
LS
r r // fat

Examples of handrail installation




(S842) Falls

(S842) Falls
Explanation of technical standards for fall prevention equipment, etc.

Handrail standard comparison Unit: cm

Temporary Construction Industry Association

85cm or more: Temporary passageway
Middle crosspiece: 35-50cm

95cm or more: Type 2 90cm or more

Handrail height

Center distance between handrail posts - 2m or less

Baseboard height - 10cm or more

(S842) Falls

oo
M2m or less

| @ Handrails

| -

BHandrail posts @9%0cm is standard

@Widdle rail

=
1
| -

N
g

0

4

]

e

o

s
R
4 1]

(@41 10cm or more

r r /

Examples of handrail installation




(S843) Falls
(S843) Falls

dards for fall prevention equipment, etc.

;autions for use

handrails without permission

@ Handrails, etc. should not be used as safety belt lanyards or as a lifting point for loads
Do not use them as support points for lifelines, braces, wall ties, scaffolding boards, etc.
@ Do not lean materials against handrails, etc.

@ Do not use handrails or middle rails as step rails to ascend and descend

2m or less (S843) Falls

1 | Handrails e

e

L
I
]

r_'l

[—] '==ps=="='='==== _____._-—-—'—'_'ﬁ‘
: Hardrails| height 75cm . = |
Handrai | posts ]
=3
il 1| Niddle rail

immn

I
|

-

Gajp Jcm or less

Q0cm is standard

e

Q(;L[Jrn* or more
$ :
@{\r\/

ﬁ;

ol ler ?55#
= orizontal supports Enod

~—¥ertical supports Floorin
bf looring

,}'3:‘

S

Examples of handrail installation

(S87) Scaffolding




(S844) Falls

(S844) Falls

Explanation of technical standards for fall prevention equipment, etc.

Inspection and maintenance

(@ Deformation, damage, corrosion, etc. of each component of handrails, etc.

@ Deformation, damage, corrosion, looseness, etc. of the attachment parts of each component of handrails, etc.

2m or less

(S844) Falls

Handrails

T

L
I
i

Handrai |l posts

17

Middle rail
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h
]
T

(o i |

90cm is standard

Examples of handrail

installation
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(S845) Safety Net

(S845) Safety Net

Standards for the use of safety nets
Installation of safety nets in areas where there is a risk of falling

@M Install a safety net when it is difficult to install a work platform at a height of 2m or more.
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Configuration of suspended scaffolding
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(S846) Safety Net

(S846) Safety Net

Standards for the use of safety nets

Installation of safety nets

in areas where there is a risk of Talling

M Install a safety net when it is difficult to install a work platform at a height of 2m or more.
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(S847) Safety Net

(S847) Safety Net

Standards for the use of safety nets
Prevention of danger from falling objects

e

afetly nets
Gonfiguration of suspended scaffolding

$197
et

£

Safety nets

Seaftolding 389 >




(S848) Safety Net

Standards for the use of safety nets

Configuration of suspended scaffolding
Safety nets $197

SRR

L
e
Sy
_

Scaffolding S89

I

Prevention of danger from flying objects

Safety nets

(S848) Safety Net

Safety nets .=+

T

T

T

il

Mobile Scaffolding
S798




(S849) Safety Net

(S849) Safety Net

Standards for use of safety nets
Standards for use of safety nets
Instal lation of safety nets, etc.
Instal lation position of safety net
@M Fall height H1
@Work position
@Net support surface
@Hole H2 at bottom of net
BNet sagging
®Install with sufficient clearance

=

=

-

Collision surface of floor, protrusions, ete.




(S850) Safety Net

(S850) Safety Net
Standards for use of safety nets
Installation of safety nets, etc.

Strength of net thread, edge net, and hanging net

@Strength of net thread when in use (kg)

(DMesh size (cm)
(@Knotted net @Knotless net

10 120 120
5 50 -
3 - -
1.5 - -

BRussell net
120
50
35
17

(S850) Safety Net

Configuration of suspended scaffolding

5797

®Strength of net thread, edge
net, and hanging net (kg)

1500



(S851) Safety Net

Safety net usage standards

Safety net installation, etc.

Allowable fall height

(S851) Safety Net

@Type of net

@Fall height (H) (m)

®Opening at bottom of net (H) (m)

®Net sagging (s)

Composite

net

©@Conditions @Car body net | @Composite net ®10cm mesh @5cm mesh
L<A 0.25(L+2A)or less |0.20 (L+2A) or less 0.85 (Lr:OS;:) /4 or 0.95/L ormore |0.2(L+2A)/3 or less
L=A 0.75L or less 0.6L orless 0.85L or more 0.95L or more 0.2L orless
(S851) Safety Net
.
L _ A
L
A L
A i
L Single net




(S852) Safety Net

(S852) Safety Net

Standards for the use of safety nets
Installation of safety nets, etc.

Regular testing, etec.

Nets must be subjected to a constant speed tensile test using test threads within one year of
use and once every six months thereafter.

Regular testing, etec.

ing Safety netg. -

Safety neis

g S L
SRR
A U R

S

Mobile Scaffolding

Scaffolding g708 5848




(S853) Safety Net

(S853)

Standards for the use of safety nets
Instal lation of safety nets. etc

In case of oconnecting safety nets

Display

The fol lowing information must be displayed

Manufacturer s name
) Date of manufacture
Tailored dimensions
Mesh size

@ & o

) Strength of net thread when new

Safety Net

inan easily visible place on the net

m
Nets are connected to

edicated rope




(S854) Safety Net

(S854) Safety Net

Standards for the use of safety nets
Installation of safety nets, etec.

In case of connecting safety nets
Use restrictions

Do not use in places where it may be exposed to sparks during welding work
Do not use the following nets

1) Nets that do not have sufficient strength

@ Nets that have been impacted by falling objects

@) Nets with damaged parts that have not been repaired
Configuration of suspended scaffolding

nets
nets S7197 T

-
-

Scaffolding 589 Mobile Scaffmlding
S798

.
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(S855) Safety Net

(S855) Safety Net

Standards for use of safety nets
Methods and shapes of securing safety nets
O Methods of securing safety nets
Attachment (attachment to attachment points)
T Wrap the hanging net around the attachment bracket twice and tie it

y
(T Friangular plate

(@) Shackle
3 Double wrap

SRR

Configuration of suspended scaffolding




(S856) Safety Net

Safety Net

(S856)

Standards for use of safety nets

L5

Methods and shapes of securing safety ne
O Methods of securing safety nets

{attachment to attachment points)

Attachment

=
=
n
0
=
[+
k)
o e
[3%]
s
1

=
=
[ ]
g
]
]
L]

5 with sharp angles.

@ For building componen

mmmmmwmmw
mﬂﬂ%ﬂﬂﬂﬂm
N Soa s sece

SRR

headband

Wire.

i.

B
4
1

5848




(S857) Safety Net

(S857) Safety Net

Standards for use of safety nets
Methods and shapes of securing safety nets
O Methods of securing safety nets
lTie-up (tie-up to attachment point)
@ Building material (without sharp corners): Wrap twice a

Wrap twice and tie

nd tie

1]

S T P *
TS Safetly nets

Configuration of suspended scaffolding

Safety nets

S197

(T) Cross member

gy

|
-

Scaffolding




(S858) Safety Ne

t

(S858) Safety Net

Standards for use of safety nets
Methods and shapes of securing safety nets
O MWethods of securing safety nets
Tie-up (tie-up to attachment point)
@ In case of there is a middle net, attach it in the sa

as a hanging net

G = D

hanging net

Ak brAE bt b FprEAE bt b

@
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Configuration of suspended scaffolding 5797




(S859) Safety Net

(S859) Safety Net

Standards for use of safety nets
Methods and shapes of securing safety nets
O Methods of securing safety nets
Tie-up (tie-up to attachment point)
® In case of there is no cross member, wrap at least three times and tie

y nets

of suspended scaffolding

Safety nets S197

Scaffolding S89

{’\




(S860) Safety Net

Standards for use of safety nets
Methods and shapes of securing safety nets
O Methods of securing safety nets
Tie-up (tie-up to attachment point)
® Tie with rope, attach using special hardware

(S860) Safety Net

1]

lﬂ

J

Safety nets

TR R R Satety nets

Configuration of suspended scaffolding

S1917

Scaffolding




(S861) Safety Net

(S861) Safety Net

Standards for using safety nets

(1) Tailored dimensions

Shape of safety net

2 Het}ing

The length of one side of the mesh must be 10 cm or less

3 Net thread

w,

L

@) Hanging net

® Mesh size = 10 _cm
TT &) Edge net

o
@ Tailored thread

L

® Tailored

dimensions

@ Russell netting




(S862) Flying objects and Collapses

(S862) Flying objects and Collapses

Preventing accidents caused by flying objects and col lapses

@ Preventing dangers caused by ground col lapses, etc.

@ MWake the ground slope safe, remove soil and stones that may fall, and install retaining walls
and earth retaining supports, etc.

@ Eliminate rainwater, groundwater, etc. that may cause damage

@ Eliminate groundwater using well points, ete.

@ Appropriate slope

5 Remove |loose stones TR

® Install earth retaining supports

SRR
=

N




(S863) Flying objects and collapses

(S863) Flying objects and collapses

Prevention of flying objects and collapses
@ Prevention of dangers caused by falling rocks,
M Installation of supports to prevent dangers caused by falling rocks,

or collapse of side walls in the mine
and measures to prevent dangers such as removing loose rocks
@ Supports to prevent falling rocks

3 Removal of loose rocks
W SRR

fst— ;
)] falling rocks &

ete.
falling surfaces,

#_/
.:_E:l

\\\Qt>h\\nse rocks

E497

1187




(S864) Flying objects and collapses

(S864) Flying objects and col lapses

Prevention of flying objects and col lapses
@ Prevention of dangers caused by objects being dropped from a height
In case of dropping objects from a height of 3m or more, install appropriate dropping equipment

and assign a supervisor
(T Installation of dropping eguipment

@ Assign a supervisor

SUpervisor




(S865) Flying objects and Collapses

(S865) Flying objects and Collapses

Prevention of flying objects, falling objects, and collapse accidents
@ Prevention of danger from falling objects

In case of there is danger from falling objects,
install protective netting and set up
set up entry areas, etec.

Falling objects, GCaution
Areas where fall prevention is applicable

) 1=

Within 5 meters

[¥5)

Applicahle areas

More than 7 meters

Iron netting or canvas

Frame scaffolding

A8

Temporary enclosure

¢
¢

General common area

@ WO e E ©

Work area

@




(S866) Flying objects and Collapses

(S866) Flying objects and Col lapses

Prevention of flying objects. falling objects. and collapse accidents
& Prevention of danger from flying objects

In case of flying objects pose a danger to workers.

install flying prevention equipment and wear protective helmets

=

Falling objects., Gaution

—

Areas where fall prevention is applicable
Within 5 meters

, Falling objects
Applicable areas

More than 1 meters Caution
Iron netting or canvas
Frame scaffolding
Temporary enclosure

General common area
Work area flying prevention|equipment—=

SOOI ® WO

G

Safety Fidst Er
% . o @

safety helmets

&2




(S867) Flying objects and Collapses

(S867) Flying objects and Col lapses

Prevention of flying objects, falling objects, and col lapse accidents
® Wearing protective helmets
1) Have workers wear protective helmets to prevent the danger of flying or falling objects

Falling objects, Caution
Areas where fall prevention is applicable

Within b meters , ,
Falling objects

Applicable areas

More than 7 meters Caution

lron netting or canvas

Frame scaffolding

Temporary enclosure

AN\ |
Eé

General common area

Work ares flying prevention|eguipment—

Ve VOO E ®M®O

{5}

lis@
ﬁi @

Safet‘j FiE,st Er

safety helmets




(S868) Flying objects and Collapses

(S868) Flying objects and Collapses

Preventing falling objects during construction
Protection against falling objects
Within 5m horizontal distance from the boundary line of the construction site
Ground surface to height 7m or more
(T Construction site: Cover with iron netting or canvas to prevent danger from falling objects

@2 The framework to which the iron netting, etc. is attached must have sufficient durability
@ The protective fence must extend horizontally 2m or more frq&lthe outside of the framework

@At least 20° from the horizontal plane TT
& Protection sheet o R R L
®Rope —=® 9

7 (Assembly/disassemb|y)When in use

®Protective fence attachment part @ Z_.—-— M + a+@ |
@Wall connection fittings " Protect|ive fence //? . @
':@‘EEIUTI'IITI 1300nn |1300m | | 300m

{iDEvery 10m _ . : s I

@In case of the construction area is CHaflaGl gy cm of less

2 @Protection sheet @

20m or more high, install two or more
dprotective shelves (Protective fence)
{1.8m or more i H

@ Temporary fence i
@Protective fence i

E100nn

i®Spacing of 45cm or less

fe)
=




(S869) Rope work

(S869) Rope work

Prevention of dangers during rope work at height (slope protection construction work,

Rope work at height
@ At a height of 2m or more, it is difficult to set up a work platform

@ Workers use a swing (climbing device) to hold themselves up while working
Except for slopes with a gradient of less than 40 degrees

A device for holding the body up (swing stand,

back side belt of a harness for slopes) is attached to the rope
Workers ascend and descend by operating T themselves
® Lifeline

Pt

® Main rope

o

= @

Rope work at height

ifeline
Qiptective helmets

\>safety belts

belt of a harness fTor slopes

40 degrees

ete. )




(S870) Rope work

(S870) Rope work

Prevention of dangers during rope work at height (slope protection construction work,
Rope work at height
Employer — Designation — Work supervisor
1 Command based on work plan
@ Check the condition of ropes, etc.
3 Check the use of safety belts and protective helmets

Lifeline
<:) nrotective helmets

\>safety belts

etc. )




(S871) Rope work

(S871) Rope work

Prevention of dangers during rope work at height
Rope work at height

Lifeline installation

© Install a |lifeline for attaching a safety belt other than the main rope
O Slope, construction work, building cleaning work

@ Connect the main rope to two or more solid supports

@ Prevent contact with areas that may cut the main rope

Rope work at height

(slope protection construction work, etec.)

Oy solid supports

e
T

solid supports

ifeline
Qiptective helmets

\>safety belts

belt of a harness for slopes

40 degrees

Bl




(S872) Rope work

(S872) Rope work

Prevention of dangers during rope work at height (slope protection construction work, etc.)
Rope work at height

Lifeline installation

Maintaining the strength of the main rope

M) Sufficient strength, no significant damage, wear,
@ Secure fastening of the rope

Use of ropes of safe lengths
Measures to prevent cutting

Secure attachment of body support devices to the rope

deformation, or corrosion

solid supports

\)safety be lts

belt of a harness for slopes




(S873) Rope work

(S873) Rope work

Prevention of dangers during rope work at height (slope protection construction work, etc.)
Rope work at height
Investigation and recording

@ Conditions at the work site and below

@ Conditions of rope fastening and supports
@ Conditions of the passage

@ Areas at risk of cutting

solid supports

ifeline
%iptective he lmets

.safety helts

bhelt of a harness for slopes

ETE]




(S874) Rope work

(S874) Rope work

Prevention of dangers during rope work at height (slope protection construction work,
Rope work at height
Method and seguence of work

Number of workers
Position of rope supports

Type and strength of main rope

Length of rope

Cutting hazards and prevention measures
Measures to prevent falls when tying ropes
Measures to prevent objects from falling

First aid measures in the event of a disaster
solid supports

Voo ® N 3

ifeline
Qiptective helmets

\>safety helts

belt of a harness for slopes

etc. )




(S875) Rope work

(S875) Rope work

Prevention of dangers during rope work at height (slope protection construction work, etc.)
Rope work at height

Use of safety belt

””Jsafety harnesses
Use of safety belt

solid supports

safety belts

helt of a harness for slopes




(S876) Rope work

(S876) Rope work

Prevention of dangers during rope work at height (slope protection construction work, etc.)
Rope work at height

Wearing protective helmets : Eii}
Safety Fidst

safety helmets

solid supporis

“Jsafety harnesses
Use of safety belt

solid supports

ifeline
Eiptectéve helmets

safety belts

belt of a harness for slopes




(S877) Rope work

(S877) Rope work

Prevention of dangers during rope work at height (slope protection construction work, etc.)
Rope work at height

Inspection before starting work
safety First

safety helmets

W, solid supports

0

e e e e "= cafety harnesses

Use of safety belt

solid supports

ifeline
Qiptective he Imets

safety belts

belt of a harness for slopes

E121




(S878) Rope work

(S878) Rope work

Prevention of dangers during rope work at height (slope protection construction work, etc.)

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

Rope work at height E Special care
Special care ; - i
SafethiEst Hj HE ! HE !
; Special care B ~ | safety helmets ; P
§ zzz:t Safety First| i A% n e
I T j
b " safety harnesses

Use of safety belt

\>safety helts

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

i Special care

 Higkn 1

belt of a harness for slopes

toolbox meeting




(S879) Formwork Support

(S879) Formwork Support

Safe work at formwork support
Materials

No significant damage, deformation, or corrosion
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(S880) Formwork Support

(S880) Formwork Support

Safe work at formwork support
Steel for pillars and beams

Use suitable products

| o | | o | | o | | o | /i

$96
$91 Pipe support 592 Shoring using single-pipe columns
TR b
=%§fﬁ%% PP
I DD
4 B | | podad
$97 @ t%% DD go8

Shoring using pipe support columns  Shoring using frame supports G765




(S881) Formwork Support

(S881) Formwork Support

Safe work at formwork support
Structure of formwork support

@ A solid structure according to the shape of the formwork and the concrete pouring method

. [% formwork support

r
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(S882) Formwork Support

(S882) Formwork Support

Safe work at formwork support
Create an assembly drawing
(@ Create regardless of whether a notification is required
@ Specify the arrangement, joints, and dimensions of pillars,
beams, ties, braces, etc.. and other components

391 S92
Pipe support Pipe support

! ST I s LA DD
KNL [ ] %ﬁ %% PP
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Shoring using single—-pipe columns Shoring using pipe support columns Shoring using frame supports




(S883) Formwork Support

(S883) Formwork Support

Safe work at formwork support
Allowable stress value
1 Gheck the design load and allowable stress

G765

:load and al lowable stress ;

.................................. -I(

= = = L-K-J

Th o7 Tf T
== T - 9 2 %% 597

Shoring using single-pipe columns Shoring using pipe support columns

01 592
Pipe support Pipe support

-----------------------------------------------------------
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%f’ﬁ\ﬁ <P
QK PP
|| B 1 bbb

] t‘xiag D> gy

Shoring using frame supports




(S884) Formwork Support

(S884) Formwork Support

Safe work at formwork support
Properly maintained machinery, etc
{In case of using machinery. etc.) Use machinery that meets the standards

LA o<
_%fﬁ”m [ P e e
L bbb
] s P QLS
At [ % formwork support fj t\*\t PP sos

Shoring using frame supports

P

wWorlk equipment

N

Concrete bridge (Erection) B120 Bridge erection (Movable shoring-P&Z method) B185




(S885) Formwork Support

(S885) Formwork Support

Safe work at formwork support
Measures for formwork shoring

A 0 [;_:] formwork support %

A AT A&%@?égé?

Timber ing
ﬂ__.-”

AT b
P U
L B>
B b
T OB oo

Shoring using frame supports

Fo rmwork
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(S886) Formwork Support

(S886) Formwork Support

Safe work at formwork support
Stepped formwork sharing

(DDo not sandwich more than two levels of base plates and base corners
@Tighten base plates and base corners

@Fix supports to base plates and base corners
_____________ LA DO
=%fﬂ%ﬁ DB
supports Nﬁjt B e e
S o N Y @0 1 T bbb
. 71" base plates R
— ft}n?aﬁsSe corners 1”@* 1 t Rt eaea
' Shor i ing fram t
I, L S & 0 % formwork support e s e
3 B B B
_§§§§£L\ | supports Formwork
s = el ety “ ”
N Lo e
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i i \g 23 Pipe suppor” MW: IW% supports
= = E=—1P—1% base plates A WY base plates

hase corners 2

Shoring using pipe support columns 807

//’base corners
i
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(S887) Formwork Support

(S887)

Safe work at formwork support
Pouring concrete
M Inspect and repair formwork shoring

@ In case of abnormality is found.

Formwork Support

stop work immediately

supports

base plates

Pipe suppﬁ%%?/ Fﬁﬁ ,/Zﬁig;

” //rhase corners

Ca78




(S888) Formwork Support

(S888) Formwork Support
Safe work at formwork support FF,_@_.\ ___________

Work such as assembling formwork shoring T
@DNo entry except for related persons -

@ Stop work in bad weather

@ lUse fishing nets and fishing bags
faor lifting |oads

2
& B120 T ‘F :I I; 1} supports
A ek + A ii!’\ base plates
@ fishing nets E D el i iy
: pfaggﬁ/ //fhase COrNers
Goncrete bridge(Erection) FPipe sup % % f"’

G878




(S889) Formwork Support

Safe work at formwork support

(T Decide on the work method

and protective helmets

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

Appointment — Formwork support assembly etc

@ Check for material defects. equipment and tonl§|ﬁw
Eliminate unnecessary items
3 Monitor the use of safety belts

(S889) Formwork Support

Worker supervisor — Worker

B fishing nets
Concrete bridge(Erection)

by
B120 e 0

G878

supports

hase plates

P AL
B SUDD@%%;;%)/ /4323; /{2§base COrners

G765
support




(S890) Formwork Support

(S890) Formwork Support

Safe work at formwork support

Customer — Formwork support measures
(1) In case of workers are asked to use formwork support, lend them properly maintained machines, ete.

@ Use formwork support that meets the standards

‘:§: = e I e e

i — S96

S91 Pipe support S92 Shoring using single-pipe columns
TR boood
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N DD
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Shoring using pipe support columns Shoring using frame supports C765




(S891) Formwork Support

(S891) Formwork Support

Configuration of formwork support (steel pipe frame)
Assembly diagram
M The upper end bears horizontal force equivalent to 2.5% of the design load
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(S892) Formwork Support

(S892) Formwork Support

Gonfiguration of formwork support
Measures for formwork support

steel pipe frame)

—

I Fixing the legs. preventing sl|lippage by entangl ing the roots. etc

@ Using floor plates. preventing sinking during concrete pouring
3 Special joint hardware is used for the joints of the supports

By
@ Glamps and other hardware are used for joining steel materials
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(S893) Formwork Support

(S893) Formwork Support
Formwork support structure (steel pipe frame)
Elevation (frame surface)
OFormwork
@Joists
®Joists
@Up to 5 layers
®Up to 5 layers
®Jack base or permanent support
Connected to joists to prevent movement
DInstall a work floor
®Horizontal ties (single pipe)
Installed at the top layer, at the ends of every 5 layers,
and every 5 frames, and fixed to the building frame
with special fittings (clamps)
@Formwork
(0Braces
(D45°inside and outside

(S893) Formwork Support

Configuration of formwork support (steel pipe frame)

Formwork support structure (steel pipe frame)

[ I 1T I ! ST I ] @

1T

y 4

(2Total load per single pipe is 2.5t or less (3Braces (single pipe)

if the frame is 2 levels or less (DInstall stairs or passages leading to the work floor

2.0t or less if the frame is more than 2 levels

and indicate their location



(S894) Formwork Support
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(dFrame spacing

(9Horizontal tie (single pipe)

(DHorizontal tie (single pipe)



(S895) Formwork Support

(S895) Formwork Support

Formwork support structure (pipe support, single pipe)
Contractor — Appointment — Formwork support assembly supervisor

Supports, beams, ties, braces
Slabs, beams

597
(MAssembly and dismant!ing of temporary equipment to support formwork used for pouring concrete

Shoring using pipe support columns




(S896) Formwork Support

(S896) Formwork Support

Formwork support structure (pipe support, single pipe)
Pipe support

ONo more than 3 pipes

OConnect even if H=3.5m

d=20cm

MDJoist

@Spring

@ The weight of the floor and beam + weight of the formwork +

150kg/m horizontal force is borne by chains, etc.
@Fix the sprung joint and support
®The joint is a plug-in joint
Four bolts
®Root tie
(DHorizontal connection/prevention of displacement
Fix the single pipe, etc. to the support with special fittings
®Brace
Install at both ends of the horizontal connection
©@3.5m=h<4.7m
03.5m=h<7.0m In the case of two standard supports
A@Within 2m
(2Auxiliary support
(3Standard support

©

d=20cmt— P77

single pipe)

(S896) Formwork Support

Formwork support structure
(pipe support,

A
T

L =

o

]

i

S97




(S897) Formwork Support

(S897) Formwork Support

Formwork support structure (pipe support, single pipe)

Plate
Formwork support structure

(pipe support, single pipe)

I: }/ s ,—l 3:'
IIIIIIIIILIiI.u—;IIIIIIIIIII
I Ii{l? I T =1 I I : @
] (]
.:=l.l:'-?} o= —
g)dn ) o
Lk ;ﬁl / '.5 \
Support I |l s N
) Vi ® dl ®aq
Base plate = Support Ef
Nails to the plate — — —
587

/

“Root tie

Root tie: Fastening and fastening ftittings are used on pillars




(S898) Formwork Support

(S898) Formwork Support

Formwork support structure (pipe support. single pipe)

Si”gle plpe LT TT T 7T 71T 7T 7T JT JT JT 7T TT TT1 Iﬁlll'_&)lllllllll 5
Formwork ! T I T I T I T I T I T I T I |
JDiSt I@ .L::_Ei___'___ ______ i e e sl i) I ) o (e e P PV =%, I W el gy ey g ey __;?:I____
Beam T y y y Y B BV,
Within 2m @ 1 i
Set up a work floor T 0 B B B B B B
Adjustable base metal fittings | }
Horizontal joint (single pipe) oy { x\\\xk
Vertical supports (single pipe) : ’Eit;fxx
Bracing fsingle pipé] s o S T 7 7 7 o
Root ties (single pipe)

The total load per leg pipe @ ;;jié%% |
must be less than 700kg (3,,f’f£?f|
7l ®; o o O = e
O,-% 1
-\4 g;—/ 1

G B0 HE O N @

596




(S899) Formwork Support
(S899) Formwork Support

Formwork support structure (pipe support. single pipe)
Si”gle plpe I}/IIIIIII | I I | |||||||||||||é|/|||-2r| T 17T 1T 1T =
Stepped formwork support = T s — — - e (——
@ Formwork o e . 0 W A A 1
Joist D B B B B b D
Beam @ | )\R

Within 2m D E B B B B
Set up a work floor 3Q§§3§

Adjustable base metal fittings
Horizontal joint (single pipe)
Vertical supports (single pipe) Bl S 3 @ I 5 3

Bracing (single pipe) s
Root ties (single pipe) @ i f;;ﬁﬁggk
The total load per leg pipe ,////f/ fﬂ,ff€}‘

must be less than T00kg

G E0EE O o C

(k=)
I i s
N4

596




(S900) Formwork Support
(S903) Formwork Support

Formwork support structure (assembled steel columns) (S900) Formwork Su pport
OMeasures for formwork support Formwork support configuration (assembled steel column)
(DFloor joists Assembled steel column
@Formwork e B A A P L P g i o
@Pipes I , 7L I{d} 5d
@Beams (H-shaped steel) 1 R A 1
®Beams (H-shaped steel) @ [ ] : I Il &
®Work floor (scaffolding boards laid across - ::;:’:::::::;:::::::f::::::::g H- ::::f:::::::;:: :::::::::::;::5:}:

the entire surface without gaps) 2 I i TSI il % il
@Within 4m - M W ST
®Assembled steel columns i fiff\:\::::’:jf':iEi::::::::i il iE:f_::::::f:’_:_:::_"“.-f@:f_’ i
@Braces (single pipes) gl [ e M [ 0 > [
@Fixed to assembled steel columns »4_: 1S SflEtsnss -l

with special fittings 1 i ’ o ) a L ( Il
(@Horizontal ties (single pipes) 2 11 g i = S| o
@Installed in two directions, fixed to assembled e
steel columns with special fittings, displacement fixed ® i
@Root ties

(DFixed to assembled steel columns with special fittings
(DInstall stairs or passages leading
to the work floor and indicate their location



(S901) Formwork Support

Formwork support configuration (assembled steel

O Assembly diagram

Example of assembled steel

e

|
T

column

Example of

e

leg reinforcement

(S901)

Formwork Support
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(S902) Formwork Support

(S902) Formwork Support

Formwork support configuration (assembled steel column)

O Measures for formwork support
M 1In case of placing a beam or joist on the top end, attach a steel end plate to the top end

and fix it to the beam or joist

@1In case of using H-shaped steel as a horizontal member such as a joist or a joist,
and if there is a risk of a concentrated |load acting on the connection point
and the cross section deforming, attach it to a reinforcing material

@) In case of using H-shaped steel as a support and placing a beam or joist on the top end,
attach a steel end plate to the top end and fix it to the beam or joist

E
B B B ) A S A A B
e nE nEEnE nE 1
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Example of leg reinforcement 7 s Formwork Support




(S903) Formwork Support

(S903) Formwork Support

Formwork support configuration (assembled steel column)
Formwork support structure (assembled steel columns)
OMNeasures for formwork support

(@MF loor joists dFixed to assembled steel columns with special fittings
@Formwork MHorizontal ties (single pipes)
@ Pipes @ 1Installed in two directions, fixed to assembled steel columns
@Beams (H-shaped steel) with special fittings, displacement fixed
‘1_ 1 M‘r’ll | N I N I | TT 1T —JT 11T 11T J7T Ilf,ll TT 1T I II-'-'_\-‘
®Beans (H-shaped steel) ~ URoot ties TT T T T T 7T T T W@r & =¥
®Work floor @Fixed to assembled = o] L - D)
@Within 4m steel columns with 'Ef'—'—::;'7_*’—’_—'{5'—'—%';};’3—'{:'—::E'—'—;f;_:;’—"—::f'—'—:':_;};{: '_“E‘
@ Assembled steel columns special fittings @ b .. .~ o.qm. - o
.;‘E::Braces [Single plpesj 'H::u.__:::::::,::':-:::::::::,"“_‘::“:C.::::::::, _:”‘:::::::,:f =
- LT HE Ol s 1 -
ol oM o somm oW R0
. @ ’:H I ’:H il ’:H I }:H
@Install stairs or 4 (15— N R N ST e
passages leading to the work flo ; [ e 7 il o 20 2011 U i
and indicate their location il - 1 s I | Iy
2l O M i @,
Example of assembled steel column jﬁ?/ Z Farework: Stigpart o

Example of leg reinforcement




(S904) Formwork Support

(S904) Formwork Support

Formwork support configuration (assembled steel column)
CMNeasures for formwork support
(1)Beam (H-shaped steel, wood, etec.)
@H-shaped steel: fixed with ¢ 16 bolt
Wood: fixed with ¢ 16 bolt and large nail at head
@ Square support head
@Square support (¢ 48.6)

[ H I
e o - - - -
UACTedy iy VI W T v . E [N S— - __L__-Tf__ I N | S——
iy s
=
* > Rt >
_________________ Feflliet i cee it come i
_________________ e S
-\-n "' -\-a < - -\-a &
» » ?H :-\
— - )
- = - el - =
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_________________ el e Bt TR
1 ol o, o U i o o ) el o B ol
; :
& - ! Ed H -~ b #
5| :-\ :-\ >H :-\
3 Z £ o 5 =, 1 L5 - ~ -
3 rd "_? Fd R o 3 r "_?
e e & A TR = S S e N e e
b - ~ - b -, ~ rd
P #4 A4 s¢
- - \_\_ - \_\_ 1 F \_\_ F \_\_
2 £ w = = I - 3 -
Example of assembled steel column Y DR - ; D3 SY -  :| P - P y

Example of leg reinforcement A /iFnrmﬁérk Support




(S905) Formwork Support

(S905) Formwork Support

Formwork support configuration (assembled steel column)
OMWNeasures for formwork support
Example of leg reinforcement
MSteel columns
@Fixed with bolts
@H-shaped steel
@Ground
&) (Reinforcement material) Stiffener
®Steel plate

Example of leg reinforcemen

___,_<_d::_§ ___\_:_/_f_ - ___\_::\_/_f_ ;E___‘__<_L’__
= F :::::::HZ:: =,=====:=__:=_ :;:::::‘-‘:;::.;:::::‘-‘:i
Y SUDT Rl | IR | RN
[ :::::'___'_';: __'_f__'___:__'ﬂ b __'_: ______ i '_'_,E _'_"-_'_'_':l'__:
L '_'_:_ ______ H- '_:,_;: .f_'_f'_'_-_':-_'_ '_-- -_'_:_'_'_"_‘::E::::::H::';'
:< 1 h:)czf :<: i 4
Example of assembled steel column -Eﬁi:::;igé;?;::;§§§;@32;F??§5§?igzzééai
b s Formwork Support S




(S906) Formwork Support

(S906) Formwork Support

Example of formwork support (Beam)
O Assembly diagram

1) The upper end bears horizontal force equivalent to 2.5% of the design load

==
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(S907) Formwork Support

(S907) Formwork Support

Example of formwork support (Beam)

Example of formwork support (beam)

O Measures for formwork support
1) Both ends of the beam are fixed to the support to prevent the beam from sliding or falling off
® CGonnecting between beams prevents the beam from falling over
@ In case of the height of the pipe support exceeds 3. 5m. horizontal connections are provided
o two directions within 2m of height )
3 Plywood keystone plate. eto ® Pipe support (must be set up in two ruwsl‘é
@ Holly beam. beam. etc ® Single pipe or pull chain :
@ Horizontal connection @ Within 2m
@ Horizontal connection @& Root ties
Il T AT A e T T A T e T T e AT e e TN T T vl T
@
111 I-‘““
':H— :&{I -.’"_"’:- I
5 ©® 7
L, L%, =] i =] -.ﬁ\' i =]




(S908) Formwork Support

(S908) Formwork Support

Example of formwork support (Beam)

Example of formwork support (beam)
QO Measures for formwork support
@ Make sure to drive the wedges in securely fﬁ%§-~—~ ﬂﬁ$' = TJ!“”JJ:L”iE
A0 Support brackets fad e

A Stopper

@Side beam B — -
@@ Main beam | |
i Make sure to insert the pins securely (4 places)

4]




(S909) Formwork Support

(S909) Formwork Support

Example of formwork support (Beam)

Example of formwork support configuration (RC/SRC construction + flat deck)

i @Span
' @Deck plate
i @Horizontal connection | B RS
i ©Intermediate support |
i ®Pull chain E L
. @Root ties
T B T -
l‘:-‘ ST e T Ta T Ta T T TA T TA T Ta T A T Ta TA T A T A Ta 4TS OGOO:; i LT T e T Ta A TA T A TATa LA T Ta T4 TS TATa TA DA Ta TA A S T T e T4 i A N L A o O L L o 00/_\"' ___r_"l i
ot ~Hrr
[ y 1 [ . ]
— - L% —




(S910) Formwork Support

(S910)

Formwork Support

Example of formwork support (Beam) ___fi HEXIXX
Example of formwork support configuration (RC/SRC construction + flat deck) e
@ Span @Span @Jdoint LTT_WTJ
@ Span @Nailed @ 200-210 G@Pull chain
@Deck plate @Under 300 @ Span: Pass directly under the vertical battens

@Horizontal connection @Flat deck

@Horizontal connection

® Intermediate support @ Vertical battens @ 600 or less

®Pull chain A9 Separator @@ Support: Pipe support: Always use two rows
{7 Root ties Horizontal end - -
0 | @ ® ®
3 T i 5 E
L | M a
| IIII- | | IIIT | _IIII | bt
e — I o — I E:'I o — ﬂ‘
y ’ [ v

=
(1]
//é/




(S911) Formwork Support

(S911) Formwork Support

Example of formwork support (Beam)

Example of formwork support configuration (RC/SRC construction + flat deck)
Precautions when placing materials on the deck

A:In case of beam formwork assembly is complete, Figure A
B:In case of beam formwork assembly is not complete, Figure B

(1) Base plate =

[ ] [ ]
@ Deck ribs - ——
@ Deck plate -
) . Z [ ] = f’@ |
@) Base plate is placed on top of the ribs
® Pillars

g:\ — — — —
|f //1 o R S AT TS TS T T T T TA T T T A TH T e TS A Th A Ta TS TA TR TSI TR S TaTeTa Y]
\/ H-—p - —
,E, T T
o b b o #]




(S912) Formwork Support

(S912) Formwork Support

Example of formwork support (Beam)

Example of formwork support configuration (RC/SRC construction + flat deck)

Precautions when placing materials on the deck

A:ln case of beam formwork assembly is complete, Figure A
B:In case of beam formwork assembly is not complete, Figure B

.i'i:-: Base plate R i o

@ Deck ribs T =

E Deck plate A A SIS 1 | =

— : [ ] = = ]
@) Base plate is placed

on top of the ribs
® Pillars &

(8 Base plate

N[

[
@
4

%ﬁ

&1

il |
j:r-.lﬂ

@ Reinforcement bars. €te.
@® Separator tightening o ST
is complete i

)

Base plate is placed

:

on the beam side ; 14
d Pull chain el
@ Intermediate support
1 End brace ol 1o >

Separator
Bracing

instal lation completed

i End brace cannot be placed up to

the beam side

&) Stedl bars. ete. i ﬁ{/ i \ﬁh Il ;}”End reinforcement support




(S913) Open Excavation

(S913) Open Excavation

Safety work in open excavation
Investigation of work site
(T)Shape, geology, condition of strata
@Condition of cracks, water, spring water and freezing —

Thorough investigation to determine timing and order of excavation @
3Presence and condition of buried objects. etc.
@Presence and condition of high-temperature gas and steam ij;
Contractor — Appointment — Ground excavation work supervisor safety helmets
Duties 7
®Determine the work method and take direct command
® Inspect tools and equipment, remove defective items safety belts

(D Monitor the use of safety belts and safety helmets

@

G




(S914) Open Excavation

(S914) Open Excavation

Safety work in open excavation
Safety work in open excavation
Prevention of dangers due to ground collapse, etc.

M lInstall shoring and protective nets to prevent dangers due to collapse and falling,

and take measures to prohibit entry
M) Sheet piles

@Walling

@ Supervisor
@Guide

B Strut

— 2

T

safety helmets

@

safety belts

(&)

©




(S915) Open Excavation

(S915) Open Excavation

Safety work in open excavation
Safety work in open excavation

Prevention of dangers due to ground collapse. etc

). Take measures to prevent dangers caused by buried objects

Open cutting method Roadsidg

e build{nzs _

telephone pole

T
o -MJC:ﬁewer pipe

eLo

Open cut method

Road=zide tree

ruadwayaspha|t

Roadzide bu

Fal [u]

power cablé (?
sewer pipe

Fobq=q=q4-f=Fo-q4-4-fF-t-Fq=9=q-r-r-p-p
. 3

4
TR TR LRI T

F143

-

groundwater level

el
W &{EE

ildings

ipe

r pipe

e Y

o
hderground railroad

zeEwer pipe

floundat ion pile

geology Shield method

F129




(S916) Open Excavation

(S916) Open Excavation

Safety work in open excavation
Safety work in open excavation

Do not use excavation machines
M)Do not use excavators when there is a risk of damage to underground structures such

gas pipelines and underground electric |ines.

XI' : Open cut method Roadside bulildings
Mc.amshell
LT T

Roadside build{ngs _ Roadside tree

telephone pole

[=2]
[=1
2=1
=
=]

i backhoe
‘ : [:_:ﬁ ewer pi |

power cable = k roadwayasphalt

R AR 211 z2= dlipe
gas pipe " @ o . 1_} = .
AR I EH
C:j’:‘E'ﬁEF pipe cower cablé O
III I I I I I T T I I I I I I I-I_.I I III SE.A.EF— p‘lp‘e
o R { ?D __ - i : groundwater level
i ——— 7

hderground railroad

-

sewer pipe

floundation pile

geclogy Shield method

LF143 F129

Coalat o L L o o e o 2 e G

| Open cutting method




(S917) Open Excavation

(S917) Open Excavation

Safety work in open excavation
Safety work in open excavation

Notify machine operation routes, etc.
(T)0peration routes for transport machines, excavation machines, and loading machines

@ Decide how to enter and exit the soil loading and unloading area and notify relevant parties.




(S918) Open Excavation

(S918) Open Excavation
Safety work in open excavation
Safety work in open excavation
Maintain illumination
@Maintain necessary |lighting

.._lighting

SRR
(R

[




(S919) Open Excavation

(S919) Open Excavation

Safety work in open excavation
Safety work in open excavation
Inspection
MAppoint an inspector to inspect the work site and surrounding ground before starting work that day,
after heavy rain, and after a moderate earthgquake (seismic intensity 4 or higher).

L L
Earthquaf
[nspection




(S920) Open Excavation

(S920) Open Excavation

Safety work in open excavation
Safety work in open excavation
d)In case of the machine moves backward and approaches the work area of the worker
or there is a risk of the worker falling off. a guide must be stationed

Supervisor




(S921) Open Excavation

(S921) Open Excavation

Safety work in open excavation
Safety work in open excavation
Wear a safety helmet

(=3

e .
i ) 3
5
E
A LL; 1] -
B (A
i T

/” Z T AT,

A

Supervisar “/H A T




(S922) Open Excavation

(S922) Open Excavation

Standards for the slope of the excavation surface
(TMHand-dug excavation (when the excavation surface has a horizontal step of 2m or more in depth)

2m or more

i Bench i
i ’




(S923) Open Excavation

(§923)

Open Excavation

Standards for the slope of the excavation surface

Prevention of dangers during hand-dug excavation work on ground made of sand. etc
T Excavation of |@Height of 3Slope of the
ground the excavation [Excavation
surface surface
®Less than 5m |Bless than 90 s g .
@ Rock or clay degrees E“ =
. | )
graound i =
g a4
A @
= "
o]
{#iMore than 5m |[BLless than 75 o \ji =
i & dPlLess than 90 & @iLass than 75
degrees = BETEES I 2
o = \\\\\\\\\ dEg regs
-—-




(S924) Open Excavation

Standards for the slope of the excavation surface

(S924) Open Excavation

Prevention of dangers during hand-dug excavation work on ground made of sand, etc.
TExcavation of |@Height of (S lope of the
ground the excavation |excavation
surface surface
j_g\' il 1)
less than 2m |(f@Less than 90 o \\\ TE—
degrees i E
=
2 E
e ey +
@0ther ground [ > « :QQLESS than 90
@2m or more @Less than 756 |- ~Jegrees = i -
but less than 5m |degrees = = T
degrees
+
o e
i Lis
NI | R A ®Less than 60 é s Depth [2m or more
L. I
degrees I Lo
ol - Less than 75
E |
[V} W

degrees




(S925) Open Excavation

(S925) Open Excavation

Standards for the slope of the excavation surface
Prevention of dangers during hand-dug excavation work on ground made of sand, etc.

DExcavation of |[@Height of DS lope of the
ground the excavation [EXcavation
surface surface

Ground made of Less than 5m or less than 35

More than &m

sand degrees
/////(;/Less than 35
] degrees




(S926) Open Excavation

(S926) Open Excavation

Standards for the slope of the excavation surface
Prevention of dangers during hand-dug excavation work on ground made of sand,

ete.

TDExcavation of
ground

@Height of
the excavation
surface

3)Slope of the
excavation
surface

Ground that is
easily collapsed

by blasting,

g

Less than 2m or 45°

or |less

Less than
degrees

45

More than 2m




(S927) Open Excavation

Standards for the slope of the excavation surface

Preventing the danger of manual excavation work

on sandy ground, etc.

Oln case of there are parts with different slopes

on the excavation surface

Height of the excavation surface

(S927) Open Excavation

Conversion table of slope and angle for general indication

Slope Slope angle Gradient Slope angle
0 90° 0.8 8 minutes 51°20'
0.1 1 minute 84°10’ 0.9 9 minutes 48°
0.2 2 minutes 78°40’ 1.0 10% 45°
0,
03 | 3minutes | 73°23' 12 10%2 1 39050
minutes
0,
0.4 4 minutes 68°10’ 15 1.(M’ 5 33°40’
minutes
0,
05 | 5minutes | 63°30' 18 10% 8 29°
minutes
0.6 6 minutes 59° 2.0 20% 26°30’
0.7 7 minutes 55°

(S927) Open Excavation

Standards for the slope of the excavation surface
Prevention of dangers during hand-dug excavation

work on ground made of sand. etc i
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(S928) Open Excavation

(S928) Open Excavation

Safe work on Earth Retaining Supports
Work on strut, etc.

O Installation and removal of strut and walling on earth retaining supports
(1) Measures to prohibit entry by anyone other than those involved
@ Use of hanging nets and hanging bags when lifting and lowering materials, etc.

S
S37
U;k supervi
@ \wi
A\

Signaller o —
T I I I I ol I I T T I Qw
walling i
/3 i
Workers L E
— ¥

el ke ol e o ol e ol o R ol il e il B o4

_;% @) & hanging bags

H Open cutting method H F143




(S929) Earth Retaining Supports

(S929) Open Excavation

Safe work on Earth Retaining Supports

Contractor — Appointed — Earth Retaining Supports Work Supervisor
1) Determine the work method and directly guide the work

@) Check for material defects, and check equipment and tools Remove defective produects

3 Monitor the use of safety belts and protective helmets

L

@
Signaller
Twalling ' ﬂi )
i Workers BRI @ vl i 5
i i safety helmets

0 £4i nethod i
pen Gu INE me 0 H FI43

safety belts




(S930) Earth Retaining Supports

(S930) Open Excavation

Safe work on Earth Retaining Supports
Assembly diagram
() Shows the arrangement, dimensions and materials of the parts.

as well as the timing and order of installation

(=

Y E3k=¢ Assembly diagram

ATa,
Work supervisnr FH Fr f T‘
' L !

Signaller ?}% i \}; (] —

AR (I A e Ege: |

dwalling i :

; ) ; =

E Workers HERUR %

= F safety helmets
1 -?} & hanging bags : o

i Open cutting method 5 safety belts

— F143




(S931) Earth Retaining Supports

Safe work on
Inspection

Inspection period ‘ . g%if“i—fjtaaffh'#x
Within 7 days after installation of supports
After a moderate earthquake (seismic intensity 4 or higher)

) S

Ea

In case of there

(S931) Open Excavation

rth Retaining Supports . omEn ) A P

+ T2

Inspection

iWork super

gﬂa”?—ri@ /\ \K Do Woe:

Earthauake

s a risk of the ground suddenly weakening due to heavy rain

Assembly diagram

jl\ L

Si

%walling /] \@ Dé

E Workers BLTHE E ij i
== ik safety helmets
: _;% g% hanging bags : -

i Open cutting method safety belts

= F143




(S932) Earth Retaining Supports

(S932) Open Excavation | Earthquake

Safe work on [Earth Retaining Supports .6;;;% ﬁ) . _ij
E‘l\“‘ o) “

Inspection items
L | g
1) Damage, deformation., corrosion, dlsplacement
and the presence and condition of fallen components
@ Degree of tension on struts
@ Condition of connections, attachments, and intersections of components

Inspection

E3F=C Assembly diagram

Siegnal ler :

N

T T T - T T A T L@w

qwal ling o @6 g

1 Workers L : Ei;

el k safety helmets
i% @- hangmg bags

i Open cutting method 5 safety belts

~ F143




(S933) Earth Retaining Supports

(S933) Earth Retaining Supports

Safe work on Earth Retaining Supports
Materials
@Do not use materials that are damaged, deformed or corroded
Structure
2 Shape of the ground, geology, and strata
Firm materials according to the condition of cracks, spring water, freezing, and buried objects

wal ling
: main pile
i ] [
ZiZlZ] v =
2 b ] ] L.
A
1 g Ny
:x/f strut
il E244




(S934) Earth Retaining Supports

Safe work on

Mwalling bracket

@walling

@strut
@angle
®angle
® Cover
TJdack

brace beam

brace piece

nlate

®Jack cover

@ Crossing piece
@strut bracket

@ Crossing lock bolt
(DRetaining bracket
@ Encounter piece
MAuxiliary piece

(S934) Earth Retaining Supports

Earth Retaining Supports
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(S935) Earth Retaining Supports

(S935) Earth Retaining Supports

Safe work on Earth Retaining Supports

Safe work on Earth Retaining Supports
Attachment of components, etc.

(M) Securely attach the struts and walling to sheet piles, piles. etc.
@ Joints of compression members are butt joints
3 Welded sections of struts

At the intersections, a backing plate is placed, and the joints <)

s

are secured with bolts and welded sheet piles, piles

;g&ﬂizlﬁa
@ Intermediate support columns: Securely attach the struts ﬁﬂ? _
to the intermediate support materials F_,_._____.-e'/ :
; ' SRt I
< !I 1A '|r‘* ——
B 4Fa1§ii-;rf“;‘;:::: e ':iﬁghh’
Nt = .
/ T | L3 ] g |
| H -{_: # . M B
8 ] =
= 1 [
,? ;{/flj:f "}
:j;;j : ] a
,;;;;f’ Intermediate support columns

E244




(S936) Earth Retaining Supports

(5936) Earth Retaining Supports

wafe work on Earth Retaining Supports
Examples of strut joints

@ Sheet pile (steel sheet pile) @ Backfill concrete
\ , ,GI N @ Cover plate
fffﬁfggéézizﬂ B i3 L

: = = | — @ Bracket

. fé —~ @ walling

L o ,é L
,/ / // “—-r*';/( e ey O )
,/ -/ _//
,/ /
,fff; ffff
iz E251

E7 44




(S937) Earth Retaining Supports

(S937) Earth Retaining Supports

Safe work on Earth Retaining Supports
Examples of strut joints

@ Sheet pile (steel sheet pile) (T Backfill concrete
Mxx“axaa | jrfdri " & Cover plate
/H“'&-ﬂ: / i
' ’/7;#:{*% | ® Bracket
: //_:-H s | ,,___%\
//_— éz’m*ﬁh L~
f“fﬁhhx xéifg 1 D walling
&5 sl Iaa
= ::?,__h -/_H_H
Ak B B
? ? /4 af/( T L B
:f’ff/ L] e ™
,/ ey
e

E251
E244




(S938) Earth Retaining Supports

(S938) Earth Retaining Supports

Safe work on Earth Retaining Supports
Example of installation of bracing support bracket

() Backfill concrete

%; <2
N
T Bl KXW,ff” @ walling
s ne

LA i I @ Filling material

- ?EE::‘; _ a _7_/ (fﬁr;l) Jack |
fhh‘lx—hh ,—\i T “\ T |i I"I}II <

é:ﬁ*—_ 1] § S I “‘:;2 i >
AL e T = B e ;
1 o1 TN E =— & Bracket
B ,/Hf’ f/’f
j//f/ Jf/ff 45°
_ij? Tl
=

H— & Main pile

| Wl £245
1~ E251
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(S939) Earth Retaining Supports

(S939) Earth Retaining Supports

Safe work on Earth Retaining Supports

Safe work on Earth Retaining Supports

Example of joint between intermediate support column and bracing beam
I Strut

@ Intersection piece

@ Intersection long bolt

@ Retaining bracket . . .
©) Bracing beam bracket ’;EE‘ sheet piles, piles
® Intermediate support column e |
fjgiii|_jéﬁz?t: |
: ] '
5 Iz@ﬁ AN o=
= | ‘ﬁ‘.’l A efﬁ_-a._h__-_,ﬂ < U
i _, 1] ﬂ aifed b I!
- iy I.II.
:::;; f ’Hi'lﬂ :fiwf"‘iiiiﬁrt‘J!....
] ] ? '
:EEE ] i
b - A Intermediate support columns

E244




(S940) Earth Retaining Supports

(S940) Earth Retaining Supports

Safe work on FEarth Retaining Supports

Safe work on Earth Retaining Supports
Example of installation of angle brace beam

@ walling
2 angle brace piece
(3 angle brace beam
@ strut
e sheet piles, piles
. L= = |
""""" . | <
ﬁ.-"’- . ‘-l- l g T =il
_ = =waling
F i - / “r‘ﬁ_
Nk ngle brace
T T
£§§ﬁ§ i < Coter [pTa [+
[ ‘ “-\-._,_\_\_‘
_,// *-:- [~
_f/ LR |
.,_/_/ - e =
,;;;;f’ [ntermediate support columns
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(S941) Demolishing Concrete Structures

(S941) Demolishing Concrete Structures

Safe work when demolishing concrete structures

Investigation
(I Shape of structure

e

@) Presence or absence of cracks

@ Surrounding conditions (gas pipes.

concrete crusher

M23
E229

Open cut method

ildings Roadside tre

. tHlephone pole

sijdewd|l k vadwaysphal t
ras fipe
o

@ ' i
'@@E”r PARE power caijei"e" o

feundation pile

water supply and sewerage,

underground buried objects

Roadside buyilding

i

SEewWer pipe

-]

groundwater level

undier ground railroad

Sewer pipe

geology Shield method

F129
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(S942) Demolishing Concrete Structures

(S942) Demolishing Concrete Structures
Safe work when demolishing concrete structures
Appointment — Work supervisor

Demolition and destruction of concrete structures over bm in height
MDetermining work method and layout

@ 1Inspection of the functional ity of equipment, tools, safety belts and protective helmets
@ Monitoring the use of safety belts and protective helmets

7 e

safety helmets K

L]

Over om ] o3 EE;
safety belts — . ,K

[ n et i 0 | ®
concrete crusher il o wi @
A~ AA —
N23
E228

F129




(S943) Demolishing Concrete Structures

(S943) Demolishing Concrete Structures

Safe work when demolishing concrete structures
Work plan

{)Work method and sequence safety helmets
@ Type and capacity of machines used P

@ Installation of backup E
@ Setting of no-entry areas

& Methods of preventing danger for exterior walls. columns. beams. eto

]

safety belts

Over 5m

(=) o

cofcrete crusBer HE o

W23
E229

F129




(S944) Demolishing Concrete Structures

(S944) Demolishing Concrete Structures

Safe work when demolishing concrete structures

Plan notification
MFor the demolition of buildings over 31m, submit a plan notification to the Chief
of the Labor Standards Inspection Office 14 days before the start of construction gafety helmets

Labor Standards P
Labor Standards Inspection Office

safety bhelts

0 5 ZE Over 5m
ver om 53
el [
S A
A=
ﬁF:?\ concrety ﬁ;:;k
= A
N23
E229

F129




(S945) Demolishing Concrete Structures

(S945) Demolishing Concrete Structures

Safe work when demolishing concrete structures

Demolition work
@) No entry except for those invelved

2) Work will be suspended |ﬂ_the event of strong winds, heavy rain. heavy snow, etc. safety helmets
@ Use of hanging nets., hanging bags, etc. # s ”

2, P o
AR Hx Earthau -/J

H = 5m or more

safety beltis

I
; . . 2
Q ,c,o ety o.c,
ncrete crusher e el
A P — . &Kﬁ}x
Evaclat ion Evacuation
Demolition work, etc. Demolition work, etec.
N23
E229

F129




(S946) Demolishing Concrete Structures

(S946) Demolishing Concrete Structures

Safe work when demolishing concrete structures

Signals for pulling down, ete.
(1) Establish a signal and inform those involved

(@ Confirm that evacuation has been completed

o ,;;r’
R (\,f\_ Ear thqua;;\“*f

Signals for pulling down, etc.

safety helmets

@

safety belts

f; """"""" “TH = 5m or more
cohcrete” crusher =0 :
= iﬁ}\
Evac tIDﬂ’“’“ & Evacuat on
Demolition work., etc. 23 Demolition work., etc.
E229

F129




(S947) Demolishing Concrete Structures

(S947) Demolishing Concrete Structures

Safe work when demolishing concrete structures

{MDWear a protective helmet @ % }

safety helmets

@

Signals for pulling down, etc.

[

| = “TH = 5m or more
: 2 _j/ .
ncrete’ crusher Heoooo° f
B — = N Y
EvaGg s on Evacuationp
Demelition work, ete. N23 Demolition work, etc.
£E229

F129




(S948) Collapse of Exterior Walls

(S948) Collapse of Exterior Walls

Preventing public disasters due to collapse of exterior walls, etec.

1. Providing and collecting information in advance and creating a construction plan through
on-site investigations

@M. Client: Contractor: Investigate and understand the structure of the demolished building
in advance, select a construction method, and create a construction plan

@2 Client: Provide design documents, expansion and renovation records, etc. to the contractor

construetion plan

concrete crusher el

N23
E229 | F129

S941




(S949) Collapse of Exterior Walls

(S949) Collapse of Exterior Walls

Preventing public disasters due to collapse of exterior walls, etec.
1) Providing and collecting advance information and creating a construction plan by conducting

on-site surveys
3 Contractor: Understanding design documents, etc., visually checking each structural part

@ Contractor: In the case of demolishing large spans., etc., consulting with experts as necessary

v
T
iy
s 1
(B L)

B LA SR ek 2 I | / ) b o
concrete crushet E: o ©
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N23
E?29 F129
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(S950) Collapse of Exterior Walls

(S950) Collapse of Exterior Walls

Preventing public disasters due to collapse of exterior walls, ete
#) Responding to unexpected situations and appropriately allocating engineers. etc
= ) ' . . ' .
1) Gontractor:In case of unexpected structures., equipment. etc are discovered during demolition.

temporarily suspend construction and consider revising the construction plan

Revising Gonstruction Plan

) / = |_'_'_'_'_ ..... I 2
concrete crusherf E ST
;.
= =
M23
E229 F129




(S951) Collapse of Exterior Walls

(S951) Collapse of Exterior Walls
Preventing public disasters due to collapse of exterior walls, etc.
2) Responding to unexpected situations and appropriately allocating engineers,

ete.
@ Constructor: If an unexpected structure

is discovered during removal, or if corrosion

of steel frames, poor welding. or other unexpected events are discovered,

the construction work will be temporarily suspended, necessary investigations
will be conducted, method
and addition of safety measures, will be considered. and revisions to the construction plan

such as changes to the construction

i /_\'@r—ﬁf Temporar ily Suspended

Revisions to the construction plan

Demolition work, etc. N23 Demolition work, e£§{?h

sai i F129




(S952) Collapse of Exterior Walls

(S952) Collapse of Exterior Walls

Preventing public disasters due to col lapse of exterior walls. etc
® Responding to unexpected situations and appropriately allocating engineers, etc
@ In case of selecting engineers, etc.. select those with knowledge and experience
in demolition work
In case of considering revisions to the construction plan. thoroughly discuss the content

and construction period

ety
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(S953) Collapse of Exterior Walls

(S953) Collapse of Exterior Walls

Preventing public disasters due to collapse of exterior walls, etc.

@ Consideration of exterior walls such as overhanging parts of the building perimeter

and curtain walls

M) Contractor: Especially in cases where the exterior walls of buildings, such as curtain walls,

are not self-supporting, select the construction method, create a plan,
and carry out construction appropriately

Rk f;@;::f"ér; et )

':‘--l'—u—/

Demolition work, eéiiéx
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Demalition work, etc.
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(S954) Collapse of Exterior Walls

(S954) Collapse of Exterior Walls

Preventing public disasters due to collapse of exterior walls, etc.

@ Consideration of exterior walls such as overhanging parts of the building perimeter
and curtain walls
@ Contractor: In case of using exterior wall collapse techniques, ete.
Ensure the integrity of the parts to be demolished at the same time and collapse them safely

inward without applying excessive force

C42

*w

Demolition work, ete. N23 Demolition work, et im=c
B F129




(S955) Collapse of Exterior Walls

and curtain walls

(S955)

Collapse of Exterior Walls

Preventing public disasters due to collapse of exterior walls, etc
@ Gonsideration of exterior walls such as overhanging parts of the building perimeter

FGonstructors: Be fully aware that curtain walls made of precast boards are not self-supporting
and consider support methods to prevent falling or tipping

Demolition work,

eTo

m==
Pk M
Pk Cad

(42

B o i, 28,
Demolition work. etc
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(S956) Collapse of Exterior Walls

(S956) Collapse of Exterior Walls

Preventing public disasters due to collapse of exterior walls, etec.
@Consideration for expansions and remodeling
(T)Constructors: Prepare and implement plans for demolition of joints between different structures,

and joints between expansions and remodeling parts and existing parts,

with particular consideration given to the strength of the joints. e
o G| 52570 e, ) S e
5 e 7
T E
.| A
_r_—}——_
S ; C141
o -
/, = -
A s Y

Demol ition work, etc. N23 Demolition work, e£?§§H Em—¢
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(S957) Collapse of Exterior Walls

(S957) Collapse of Exterior Walls

Preventing public disasters due to collapse of exterior walls, etec
& Consideration for large-scale buildings

Clients and contractors: In the demolition of large—scale buildings
Be fully aware of the impact of accidents, responsibilities,

technical needs, etc., and comply with laws and regulations
Create appropriate contracts, construction plans, and carry out construction work.
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Demolition work, etec. N23 Demolition work, eti?fi Im=¢
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(S958) Collapse of Exterior Walls

(S958) Collapse of Exterior Walls

Preventing public disasters due to col lapse of exterior walls, etec.

(B Preservation of building design documents

Owners and managers of buildings: Preservation of design documents, construction drawings, etec.

C141

Demolition work, ete. N23 Demol ition work, etiiéi im—c
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(S959) Gas welding

(S959) Gas welding

Gas welding safety work

QO Prepare clothing and equipment

T Wear a Protective helmet

@) Protective glasses for blocking |ight
@ Foot covers

@ Safety shoes

© Fire extinguisher

® Gloves




(S960) Gas welding

(S960) Gas welding

Gas welding safety work
O Prepare clothing and eguipment
Gas welding work supervisor

M) Decide and supervise work methods

I Monitor the use of protective helmets
3 Check safety devices at least once a day

Gas welding is a welding method in which flammable gas or oxygen is burned to melt and join metals.

S

©

)

2 Protective helmet

Fire extinguisher

Gas welding




(S961) Gas welding

(S961) Gas welding

Gas welding safety work
O Prepare clothing and egquipment

Regular voluntary inspection
(T Once every year

@2 Keep inspection records for three years

Advantages and disadvantages of gas welding

@1t is easy to control the welding work by adjusting the amount of gas.
@It is easy to check the working condition because there are no sparks |like in arc welding.
@1t does not require electricity, so it can be wmfked on anywhere.
@1t is a dangerous work method because it uses flammable gas.

Fire extinguisher Gas welding




(S962) Gas welding

(S962) Gas welding

Gas welding safety work
O Prepare clothing and equipment
Hand!| ing gas containers
M Do not install. store, or leave containers
insufficient, or dangerous materials are handled
Keep container temperature below 40°

in places where open flames are used, ventilation is

Prevent tipping
Do not subject to impact

Cap containers when transpnrtiﬂg'
and dust from the nozzle of the container when using

Remove oil
Open and close valves quietly

Keep containers of molten acetylene upright

Distinguish containers before or during use from other containers

CRCES RCNCRCTEN S

Fire extinguisher Gas welding




(S963) Gas welding

(S963) Gas welding

Gas welding safety work
O Prepare clothing and equipment
No open flames within bm
@ In case of compressed acetylene gas storage is 40kg or more, notification to the fire chief
is required at the start and end of operation

%

Fire extinguisher Gas welding




(S964) Gas welding

Gas welding safety work

(S964) Gas welding

O Prepare clothing and equipment

In case of harmful substances are generated,

protective mask TR

Fire extinguisher

use protective equipment such as a protective mask

Gas welding




(S965) Gas welding

(S965) Gas welding

Gas welding safety work
O Prepare c¢lothing and eguipment

In case of harmful substances are generated, use protective eguipment such as a protective mask

Working in places with insufficient ventilation
1) Use hoses and blowpipes that are free of damage and wear
@ Securely fasten the connections between the hose, blowpipe,

and hoses with hose bands., hose c¢lips, etec.

@) In case of supplying gas to the hose, do so after closing
the bBlowpipe walve: ete:.. 0000000 smssscooooossssstoeccssgss
@ Display the user’ s name tag on the valve, etc.
® Provide sufficient ventilation to prevent burns caused ®
, ! : ventilation
by the release of excess oxygen during outting
® In case of leaving the work area during pr at the end of work,

close the gas supply valve, etc.. and re@mve the hose

'Fire extinguisher

g g g g g a a al a a a a a” a” a aa aa o

Gas :welding




(S966) Gas welding

(S966) Gas welding

Gas welding safety work
O Prepare clothing and equipment
Gas welding work should be performed by those who have completed the skills training course

General gas welding work, etfc.
Use flashback prevention devices on gas containers
Remove flammable and combustible materials near the work area

1) Gas containers

Always have soapy water on hand and use hoses that do not |eak
Securely fasten the connections of gas hoses, etc. with hose bands, etc.

& =

___________________________________

ventilation

@ Flammab|¢ materials

Gas 'welding @ Soapy water

'Fire extinguisher




(S967) Gas welding

(S967) Arc welding

Safe operation of Arc Welding

O Enclosure of electrical machinery and eguipment
T Cover any items that may come into contact with |ive parts and cause electric shock

with an insulating cover.

p—
p——

i

\\\i\\;
Fire extinguisher )




(S968) Arc Welding

(S968) Arc welding

Safe operation of Arc Welding

OHolder for welding rods. eto
Holder for welding rods. etc

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

Fire extinguisher ' Holder |




(S969) Arc Welding

(S969) Arc welding

Safe operation of Arc Welding

O Automatic shock prevention device for AC arc welding

(T)Use automatic shock prevention device in case of working at a height of 2m or more

I

1

height of 2m or more

Ho lder

MAutomatic shock prevention device




(S970) Arc Welding

(S970) Arc welding

Safe operation of Arc Welding
O Prevent electric shock due to |eakage current
OUse |eakage current interrupter

height of 2m or more

Automatic shock prevention device




(S971) Arc Welding

(S971) Arc welding

Safe operation of Arc Welding
O Insulation coating for wiring, ete.
T)Repair parts with damaged or aged insulation coating

leakage current interrupter

b height of 2m or more |

Automatic shock prevention device
R —

s




(S972) Arc Welding

Safe operation of Arc Welding
O Inspection before use

(S972) Arc welding

Perform inspection before starting use

Mooy

Welding rod holder

height of ?2m or more

leakage current

;"

interrupter

Mobile electric wire

Automatic shock prevention device

Insulation coating




(S973) Arc Welding

(S973) Arc welding

Safe operation of Arc Welding
O Places that emit strong |ight
(T) Partition the area and provide appropriate protective eguipment

leakage current interrupter

<§§§§

Mobile electric wire
N Automatic shock
>/ T S S—

Welding rod holder
=

Insulation coating




(S974) Arc Welding

(S974) Arc welding

Safe operation of Arc Welding
O Arc welding and other work must be completed by those who have completed special training

\
V

Welding rod holder
i

special training

|eakage current interrupter




(S975) Arc Welding

| | (S975) Arc welding
Safe operation of Arc Welding

O Metal arc welding work is considered dust work

(1) Use a dust mask @ rest facilities

Install rest facilities in a place other than the work area
In case of you are constantly engaged in dust work,
you must undergo a dust lung health examination

special training
leakage current interrupter
& dust mask

€ 1

:;ﬁﬁﬁfﬁﬁﬁ Mobile electric wire
Automatic shock

—p

Insulation coating

@) dust lung health examination




(S976) Arc Welding

(S976) Arc welding

Safe operation of Arc Welding

@ Holder @Use of automatic electric shock prevention device
@Welding rod holder @ Insulation cover for connection

@) Damage to earth clamp @ Tightening of cable

@Earth clamp @Tightening of terminals

B)Damage to welding points Terminal cover. tape wrapping (both input and output)
®Damage to insulation coating @

@Distribution board T

@ Branch switch 9 )

QELB ) @E

i0Workers use protective equipment :
i Check operation with test button before use hed
ihUse of earth

{3 Check operation with test button
iHDamage to insulation coating

@ Two or more types of 3‘69{6 caps

Q)




(S977) Gas Pipelines

(S977) Gas Pipelines

Preventing disasters caused by gas pipelines
Preliminary consultation

1) Prior to the start of construction, thoroughly discuss attendance, patrols,

process, construction method, etec.

Open cut method

Roadsige buildings _

gas;ﬁ1ae tﬁlephcne pole

@
-9
@
=
)

3 l‘l“-. ] 1 EWET ine
gas pipe -, (:ﬁ pip stiker sier

=

foundation pile

Open cutting method

“F143

safety measures,

Roads ide bu

Roadside tree

?: roadwaygsphalt

geclogy

sewer pipe..

ildings

groundwater level
ey —

derground railroad

sewer pipe

Shield method

F129




(S978) Gas Pipelines

(S978) Gas Pipelines

Preventing disasters caused by gas pipelines U test digging

On-site meeting
(I Confirm the location of the gas pipeline by test digging, etc. !

@ Confirm the method of protecting the gas pipeline

3 Prior to work, make sure that all workers are fully aware of the location of the gas pipeline,

valves, and manholes in accordance with the drawings
@ Open cut method Roadside bup ldings
f‘ I( T\' Cl ‘1 ‘] Roadside buildings . Roadside tree
< [TAI ;as,"ﬁriue t‘éutlephene pole
too lbox meeting 5 i
Inform 5, Sjdenall roadwa¥asphalt AT
: S L N I__'_'—_—'_'—___\_\—————\—___:—ﬁ gas plipe
@ protectipgz the gas pipeline = e Poo ;
g : 4 o 1 ! i L | o
gas pipe { FewWer pipe power cablé O
T T T T Tttt —t—t— T sewer pipe. |-
il =H i groundwater level
l:'_l: """"""""""" RLLIIIIiIiiiiiid; :._i E
] B ypderground railroad
. LA sewer pipe
IS e e : foundation pile
i xxxxxxxxxxxxxxxxxxxxxxxxxx i gEGlag}r Shleld ne-thl}d
| Open cutting method
F143 |- F129




(S979) Gas Pipelines

(S979) Gas Pipelines @ flag
. . ; , @ by_hand
Preventing disasters caused by gas pipelines best diga i

Test digging
) Test digging is done by hand

In case of using a pick or pickaxe. be careful not to damage the gas pipelihe A= f
@ Confirm the exact location of the gas pipeline by test digging 5 ;! ;; o

Put up a marker such as a stake or flag at the confirmed location.
or mark it on the road surface with paint., ete

Roadzide buildings

F I( { El 1 ,] Roadszide buildings _ Open cut method Road=side tree
— telephone pole

toolbox meeting

-5 dewu{| K roadway, ophalt
Inform K : s
. e as pipe r——————E ipE
protecting tHe gas pipel ine i ey . : :
3 i 1 \ L] U i ey 2
i gasplipe ~u (perstinine power cablé™” O
e e e e e e e e e e +—t £ 2 SEWEF PIPE.
i i E £ zroundwater level
= ::::::::::::::::::E_c"::::::::::::::::::::: q_E E
% Ymderground railroad
,{ sewsr pipe
R R P RN PR R | floundat ion pile %
e IR R zeolozy Shiold method
| Open cutting method |
“F143 F129




(S980) Gas Pipelines

(S980) Gas Pipelines @ flag
@ by hand.

Preventing disasters caused by gas pipelines test digging..
Test digging s iy

T Test digging is done by hand. ; ’::

In case of using a pick or pickaxe, be careful not to damage the gas pipelihe. g f
@ Confirm the exact location of the gas pipeline by test digging. 'hx ?{ ;E o
\_‘_ / .-"

Put up a marker such as a stake or flag at the confirmed location,
or mark it on the road surface with paint, etc.

Roadside buildings

F’ I r ; <1 1 } Roadside buildings _ Open cut method Roadside tree

telephone pole
toolbox meeting B
g 8wk roadway gohalt Jama,
T R bas pipe Fd——_—_—__—_———_——:___._——ﬂ Eas plipk
e - i : : [ ' £ o :
protecting fhe gas plpeilne : &7 | Losavsr-ving oo ol
; gas pipe % power cable =y
1T 1T 1T 1T 1T 1T T T 1§ T T T TT -I_-I 1T 7 s \"\\_ _," EE“lEF D I DE“-___ 7 -
i il k ; groundwater level
b :::::::::::::::::::::::ll::::::::::::::::::::: ::_§ ,': E
" pderground railroad
g 5 SEWEer pipe
N foundation pile 4!!!»
i \\\\\\\\\\\\\\\\\\\\\\\\\ i EED1GEY ShIE.‘Id [']Eth[}-d
| Open cutting method
F143 || F129




(S981) Gas Pipelines

(S981) Gas Pipelines flag

. . o by hand
Preventing disasters caused by gas pipelines e test digging..
Protection or relocation L i
Employer —Designation— Assign work supervisor / =, ; r:]

Roadside buildings

f [f ; ‘1 ‘} A] MGt Buchiines e Roadside tree
! telephone pole

toolbox meeting L 3
Lifotii Prmtectlnn 8| dewafk roadwayasphalt BT
bas pipe e ————— e R ST Y
prntectlng the gas DIDB|IHE i 2| _ i g @ '
: : o : : i st g o
gas pipe (_Fewer pipe power cablé O
T T T T T T 17T Ii I —— |.|_-|  —— 0 ‘-___ it sewer IJ"IJE Lot
. ; Bl I i & gruundﬂater Tavel
Prosssssessnensundsnsisnssnisnnsnf ; T
; e I yhderground railroad
- ST :::::::::::::::::::::::“:‘:“f-‘::_:::::::: Iz ::E ": Sewer p'l I}E
[ e : foundation pile 1'!!!"
i xxxxxxxxxxxxxxxxxxxxxxxxx E EEG‘H!‘E';.' Sh|E||j [']Ethl}lj

{ Open cutting method

“F143 _ F129




(S982) Gas Pipelines

(S982) Gas Pipelines flag

by hand

Preventing disasters caused by gas pipelines T test digging-.
Protection or relocation " Relocatiofr.

Prohibition of use of excavation machinery, eto je

@ Prohibit use of machinery if damage t

gas pipel ines may pose a danger to workerj

Be careful when working

with underground buried objects e o
XISTINE PIPINE FRoadside buildinzs

F Er llL QL ‘1 ‘] Roadzide buildinzs """
! ﬂmﬂ-ﬂ-ﬂ relephone paole Roadzide

o
toolbox meeting Ao
Inform Protection E d&a] k roadway opha |t 3
. TR bas b ipe F“——_—_——_
protecting tfie gas pipeline i | I ; <

: i . | o U | Eaf i ; &)
2 gas pipe o s . (_gewer pipe power cable (}*~ :
g s el weuns s N e sewer pipe., o

] EI ﬁ q groundwater level

.y ! I.': E

%
yndergzround railroad

SEWEr pipe

floundat ion pile %

E-.-.«.-.'-.-.-.-y'«.-.-.'-.'-.-.«.'-.-.-.-.'-.«.-.'-.'-.-.-yi gEl:lll:lg'_'." Shield mEthDd

| Open cutting method :F113 F129

SR A e




(S983) Gas Pipelines

(S983) Gas Pipelines Gas pipeline

Preventing disasters caused by gas pipelines %EJX
Gas pipeline inspection table !
Escape prevention device b6
Inspection items Inspection method
M Check for deformation of fixing parts
@2 Check for abnormalities in escape amount measuring device
3 Measure escape amount Visual inspection

Lo

@) Check for loose bolts and nuts

i i i i Protection .o
protecting the gas pipeline
gas pipe -~
i s R e e
B %%% | P |
Suspension support S991 El Open cutting method i F143




(S984) Gas Pipelines

(S984) Gas Pipelines Gas pipeline
Preventing disasters caused by gas pipelines ?ggf
Gas pipeline inspection table %g?
Expansion Joint ES

Inspection items
1) Bolt Deformation

1)
@) Bolt and Nut Looseness Visual inspection
3 Measurement of Expansion

Inspection method

L3

ErEe—
\/ Protection.....~-—..
5 protecting %fie gas pipe]ine

J ! ' I I I I I I I T I I I IJ I T T T T .I_-I I I T
R S e S T S ST B k. TR
] ] i QU e s b
5994

& g Supporting device | Open cutting method H  F143




(S985) Gas Pipelines

(S985) Gas Pipelines Gas pipeline
i - W/
Preventing disasters caused by gas pipelines %%f
Gas pipeline inspection table %EF

Fixing Device

Inspection items

Fixed Pile Deformation
Member Deformation

Weld Abnormality Visual ®~®
Gap with Pipe

Rubber Plate and Protective Plate Movement

Adjustment Bolt Deformation
Bolt and Nut Looseness

Inspection method

) [0 @ NG

Inspection Hammer or Torque Wrench &)

(S

Protection ..o
protecting the gas pipeline

gas pipe
I__‘ 1

5 Open cutting method i F143

&

Suspension support

—
=
=

S992




(S986) Gas Pipelines

(S986) Gas Pipelines Gas pipeline
i/

Preventing disasters caused by gas pipelines Y
e
o

Gas pipeline inspection table
Suspension Protection {(Curing)

Inspection items
(T) Suspension Support Device Looseness and Other Deformation

W

Inspection method

Suspension Support Device Corroded
Visual @)~

Rubber Plate Backing Movement
Suspension Beam Deformation

SICRONCIERN Y

Weld Abnormality
Bolt and Nut Looseness Inspection Hammer or Torgue Wrench,
Vibration Hand Feeling ®3
I ' Protection ..o
protecting the gas pipeline
gas pipe

i j [
m I : :
] H E -+
Winzgsozzsoszcoccsooozczsstbozssozsozsnzzzzzzzzzzzza it
h - L
- A
X N
il
'

—
—
1.1
=

% /??§%§§&;1:: B S993 i Open cutting method i F143

Suspension support for truss structure (steel shape)




(S987) Gas Pipelines

(S987) Gas Pipelines Ga;pipeline
Loy

Preventing disasters caused by gas pipelines

Gas pipeline inspection table o
Receiving Protection (Care) £
Inspection items Inspection method

(MWhether the receiving support is tilted

@Whether the receiving support is damaged

@ Whether the rubber plate, fasteners. etc. are deformed

@Whether there is a gap bhetween the receiving support and the pipe

Visual Inspection @ ~@

E;:Z& Protection. ..o
5}fﬁ3 prntectingfiﬁe gas pipeline
[ - gas pipe -
E E‘ E‘ E:E: & i E_ o
7 ECTE TR PR, SR PR FRE et
: ii : " $995 TR
i 1| i | Supporting device [ Open cutting method [ F143




(S988) Gas Pipelines

(S988) Gas Pipelines Gas pipeline

-y g *%P/
Preventing disasters caused by gas pipelines ﬁ:
Gas pipeline inspection table i;
Sway Prevention Device )
Inspection items Inspection method
MWhether the components are deformed
@Whether there is contact with the pipe material Visual Inspection @ ~@
3Whether the bolts and nuts are |oose Inspection Hammer or Torgue Wrench
L x
Protection...-- e,
prmtectlng the gas plpe||ne
; gas pipe
3 [ }/ ::;lllllllll1||||.E|-L.;l.
E)”ﬂ Wn ﬂé Al e |
- ‘ f‘

0 I e | | e—

| I || || ........................................................................

I : :: :: B E ,,,,,,,,,,,,,,,,,,,,,,,,, i

| I 1 1l Earﬂs E 1 E

il i iy 5996 | Open cutting method [ F143




(S989) Gas Pipelines

(S989) Gas Pipelines

Gas pipeline

Preventing disasters caused by gas pipelines ég;g
Gas pipeline inspection table %%?
Emergency Shut-0ff Device kT
Inspection items

Inspection method

TWhether there is a load on the bit
@ lIndication of the position of the valve and ball hole

@0peration status
Qe =

Visual Inspection M~3

? Z EER Protection .-,
Pi; € “j/Lﬁﬂ R protecting the gas pipeline
B gas pipe -
6 el o ER 8
i R - N {7 5 | 30 e e O RPN R EREACI |
//;?// ﬁ-‘; e 2 3998 R R e AR AR
s = ® T Pedestals and beams | Open cutting method G F143




(S990) Gas Pipelines

(S990) Gas Pipelines

Gas pipeline

9 /

Preventing disasters caused by gas pipelines %Ef
Gas pipeline inspection table ‘%ii
Ground movement measurement and others kS

[nspection items

Inspection method

(MMeasurement of the amount of settlement of gas supply facilities
within the affected area — level and box rule

@Whether the observation rod is deformed

3Whether the road surface is deformed

@ Status of the landslide prevention wall and covering plate

® Good condition of the inspection passage

®Whether emergency materials are secured

(7)Good condition of the material inlet

Leve| and box ruled

Visual inspection@~@

Drotectingfthe gas pipé{ine

T T T T 1T T 1T T 1T 3 1T T T T T T T T 17
3

gaf '|;|| ;@I;;iif}pg
P L+ i

F129

5 Open cutting method

Eas pil}e-bj— n Prf;]tEGtiDﬂ

F143




(S991) Gas Pipelines

(S991) Gas Pi pt%e!mi nes

Frotective eauipment for zas pipelines and how to use
Suspension support
(DSupport the pipeline immediately when it is exposed
@hdiust the tension of the suspension support so that it is uniform
(@Leave a gzap between the suspension support and the pipeline ioint so that repairs can be made
@00 not directly support the ioint with the extraction pipe or the plug
O DMSuspension beam
(ZNut
@ Turnbuckle T @) ; B
@3uspension support ' il ' ' i il '
Elhether the rubber plate and

protective plate have moved

ErSuspension beam

D Turnbuck e

@ Suspension support

@Plate D
(BSuspension beam i

TNt Ui i
@Turnbuckle @

@Suspension support 8 ® é
@Rubber i

(BPlate Suspension support




(S992) Gas Pipelines

(5992 )

Gas Pipel ines

Protective equipment for gas pipelines and how to use them

Buspension support

DSupport the pipeline immediately when it is exposed
@ddjust the tension of the suspension support so that it is uniform
Fleave a gap between the suspension support and the pipeline joint so that repairs can he made

@00 not directly support the joint with the extraction pipe or the plug

Ty Suspension support
EHut
(B Suspension support
{BRust

@Support bean
dhSuspension heam

21.Hut
27 Suspenzion support

23 Wedge
24 . Support hean

&

@

O,
2 I Im

5

27 27
b 23 29 %
w04 74 =

Buspension support




(S993) Gas Pipelines

(S993) Gas Pipelines

Protective eauipment for zas rpirelines and how to use them

Suspension support

(DSupport the pipeline immediately when it is expozed
@ hdiust the tersion of the suspension support so that

it is uniform

Gl eave a zap between the suspenzion support and the pipeline joint =o that repairs can be made
@0o not directly support the joint with the extraction pipe or the plug

3 Buspension support

Z2h.Suspension
26.Suspension

21 .5uspension

28.5uspension
29 Welding

30.Suspension

Z

girder

girder
support for truss structure (steel shape)

girder @

support for truss structure (steel| shape)
27

T
S ZaN 1| e

Suspension support for truss structure (steel shape)




(S994) Gas Pipelines

(S994) Gas Pipelines

Protective equipment for gas pipelines and how to use them

Supporting device
Install the supporting device before removing the hanging device
Fix the supporting device firmly to the foundation

Do not directly support the joint with the extraction pipe or the plug
Check for deformation of the bolts
Supporting device

Concrete

O
B ONE® N S

Supporting device for
truss structure (shaped steel)

Leave enough space between the supporting device and the pipe to allow repairs

& Bolts

® Concrete

@ Check for loose bolts and nuts

@® Supporting device

@ Concrete 5

L |

Supporting device




(S995) Gas Pipelines

(S995) Gas Pipelines

Protective equipment for gas pipelines and how to use them
Supporting device
Install the supporting device before removing the hanging device

Fix the supporting device Tirmly to the foundation
Leave enough space between the supporting device and the pipe to allow repairs

Do not directly support the joint with the extraction pipe or the plug

@) Made of reinforced concrete

Supporting device (:::)
Reinforced bar FERE [N )
Supporting device made of reinforced concrete ok
Made of reinforced concrete roo

" . 1 |'@
Supporting device L g
Reinforced bar EEEEE|

0 PrREERE E®PLN

Reinforced bar

&

Supporting device




(S996) Gas Pipelines

(S996) Gas Pipelines

Protective equipment for gas pipelines and how to use them

Beams
(1) The width of the beams must be equal to or greater than the outer diameter of the pipe

@ The beams must be firmly attached to the support or hanging support

Vo
gy
S|

O

CRZNTRS

Support base

Clamps

Beams

Support

Concrete pouring machine

Support base
Beams

) &

g::

e (<

TG

[ |
Support T

Support base
Reinforced concrete beams % C) H 6

av Suwpport e e Pk T ey i

Beams
7 A

=i} = o || | i i e e |

77 PP 5 0 O A TS Ty 7

-1




(S997) Gas Pipelines

(S997) Gas Pipelines

Protective equipment for gas pipelines and how to use them

Beams
M) The width of the beams must be equal to or greater than the outer diameter of the pipe

®

The beams must be firmly attached to the support or hanging support

Hanging support (steel bar)
Support base

Support beam
Support girder

@

GClasp il i
Hanging girder
Nut

Hanging support

=

Support base
Clasp
22 Support beam

23 Support girder i

21

~NE @08 @@ R

L [HIN|
2 Beams




(S998) Gas Pipelines

(§998) Gas Pipelines

Protective eauipment for gas pipelines and how to use them

Fedestals and beams

(D The center line of the pedestal or beam must be alizned with the center line of the pipeline
& The pedestal and beam must be attached to a beam or a hanging support
@ The width of the pedestal must be equal to or greater than the outer diameter of the pipeline

Hanging support
Pedestal

Bolts
Beams

o

& &

Ld

oy Lyt darydarae |

Beams
Muts

pedestal

f@:::

Beams
Supports o
Hanging support

Bolts

Huts 6

Beams

pedestal
pedestal {12

Ekji BEE

L M
aa2)

HhE— Fedestals and beams

B PRI BE/C




(S999) Gas Pipelines

(S999) Gas Pipelines

Protective equipment for gas pipelines and how to use them
Pedestals and beams

@

1) The center line of the pedestal or beam must be aligned with the center line of the pipeline
The pedestal and beam must be attached to a beam or a hanging support

@)
@ The width of the pedestal must be equal to or greater than the outer diameter of the pipeline

O @Hanging support ) 0

@Hanging support @ @
@ Clasp . SN
@ Support beam /ﬁg;371/ % NER
BWedge i

® Support beam

(7)Support base
® Support beam - n » »

@i Support suppert = 020020z 0 @ Fomeeeeemes | . L - i

@

E—————

Pedestals and beams




(S1000) Gas Pipelines

Types and properties of dangerous gases

B®Explosive limit(%)

(DSubstance name ®]|c\£(r)r|:5|:|ar (@Molecular weight @Spe;ifi: gravity o o Zi(rerr?’:rsastlizlr?
®Lower limit @Upper limit (ppm)
@Acetylene C2H2 26 0.9 2.5 100 -
(DAmmonia NH3 17 0.57 16 25 25
Methane CH4 16 0.56 5 15 -
(2Hydrogen H2 2 0.07 4 75 -
(19Carbon monoxidg CO 28 0.97 12.5 74 50
DHydrogen sulfide H2S 34 1.2 4 44 10
(9Gasoline CnHm - 3.5 1.4 7.6 100
(®Toluene C6H5CH3 92 3.1 1.4 6.7 100
(DPropane C3H8 44 1.6 2.2 9.5 -
i9Sulfurous acid gas S02 64 2.2 - - 5
{9Carbon dioxide CO2 44 1.5 - - 15000
@)Nitrogen dioxide NO2 46 1.5 - - 5




