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(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
①Prevent contact with nearby overhead power lines
②Work floor: Width ≧ 40cm
③Gap ≦ 3cm
Gap between flooring and vertical supports is less than 12cm
④Load capacity between vertical supports does not exceed 400kg
⑤Reinforce vertical supports if height exceeds 31m
⑥Handrail: Height 85cm or more
⑦Joint t bracket
⑧35-50cm high
⑨Orthogonal ramp
⑩Falling support
⑪Places where objects may fall: baseboards 10cm or taller
⑫Beam span direction: 1.5m or less
⑬Horizontal supports: Single pipe
⑭Vertical supports: Single pipe
⑮Swivel clamp
⑯Brace　Approx. 10m
⑰First Horizontal supports above ground is 2m or less
⑱1.85m or less: Beam direction
⑲Roots：Secure connection with connecting, 
　　 fastening, and accessory brackets
Joint brackets should be randomly joined as much as possible
⑲Roots
⑳Base bracket
㉑Plywood flooring
㉒Instructions on fall prevention
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(S797)Scaffolding
(S797)Scaffolding
Configuration of suspended scaffolding
Configuration of suspended scaffolding
①Rolling pipe, hanging chain (all hanging)
②Hanging chain
③Safety netting is installed all over the area
④Work floor, lay two scaffolding boards
⑤Tie up intersections
⑥Mesh sheeting on the periphery, etc.
⑦Handrails on the periphery
⑧Iron pipe @1800 or less
⑨Rolling pipe @1500 or less
⑩Handrails on the periphery Sliding height = 90cm
⑪ Suspension chain @ 1800 or less
⑫ Green netting around the perimeter, etc.
⑬ Iron pipe @ 1800 or less
⑭ Safety netting over the entire surface of each floor
Can also be installed on the top surface of the scaffolding
⑮ Rolling pipe @ 1500 or less
⑯ Suspension chain
⑰ Handrail, single pipe Pipe H = 90cm or less
⑱ Retainer
⑲ Middle crosspiece
⑳ Lay two scaffolding boards
≒1500
≒400-600
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(S798)Scaffolding

Safety work on rolling towers (mobile scaffolding)

Scaffolding assembly supervisor - Appointment

①Handrails (height 85cm or more, technically 90cm or more)

②Middle rail (height 35-50cm)

③Baseboard

④Handrail frame

⑤Baseboard (10cm or more, technical guidelines)

⑥Middle handrail

⑦Hatch-type Horizontal　board

⑧Cross brace

⑨Connecting pin

⑩Stairs

⑪Building frame

⑫Support frame

⑬Steel Horizontal supports 

⑭Base pipe

⑮Caster with jack (leg wheel)



(S799)Scaffolding



(S800)Scaffolding



(S801)Scaffolding



(S802)Scaffolding



(S803)Work platform
(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
①Work platform
②Handrail H≧85cm
③Cover
④Middle rail
⑤Maximum load capacity display
Install in one or more locations 
  that are easily visible from inside and outside
⑥Baseboard
⑦Height 45m or less
⑧Horizontal ties
⑨Braces
⑩Root ties
⑪Baseboards
⑫Horizontal ties
Install on the top floor, at the ends
 of every 5 floors or less, and every 5 frames or less
⑬Root ties
⑭Construction Horizontal boards
⑮Frame
⑯Braces
⑰Jack base



(S804)Work platform



(S805)Work platform



(S806)Work platform



(S807)Work platform



(S808)Work platform



(S809)Work platform



(S810)Work platform



(S811)Work platform



(S812)Work platform



(S813)Work platform



(S814)Work platform



(S815) Work platform



(S816) Work platform



(S817) Stress check 



(S818) Stress check



(S819) Stress check 



(S820) Stress check



(S821) Stress check



(S822) Stress check



(S823) Stress check



(S824) Falls



(S825) Falls



(S826) Falls



(S827) Falls



(S828) Falls





(S830) Falls



(S831) Falls



(S832) Falls



(S833) Falls



(S834) Falls



(S835) Falls



(S836) Falls



(S837) Falls



(S838) Falls



(S839) Falls



(S840) Falls



(S841) Falls



(S842) Falls
(S842) Falls
Explanation of technical standards for fall prevention equipment, etc.
Handrail standard comparison Unit: cm

Temporary Construction Industry Association

Handrail height
85cm or more: Temporary passageway

95cm or more: Type 2 90cm or more
Middle crosspiece: 35-50cm

Center distance between handrail posts - 2m or less
Baseboard height - 10cm or more



(S843) Falls
(S843) Falls

Explanation of technical standards for fall prevention equipment, etc.

Precautions for use

① Do not remove handrails without permission

② 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.

③ Do not lean materials against handrails, etc.

④ Do not use handrails or middle rails as step rails to ascend and descend



(S844) Falls

(S844) Falls

Explanation of technical standards for fall prevention equipment, etc.

Inspection and maintenance

① Deformation, damage, corrosion, etc. of each component of handrails, etc.

② Deformation, damage, corrosion, looseness, etc. of the attachment parts of each component of handrails, etc.



(S845) Safety Net



(S846) Safety Net



(S847) Safety Net



(S848) Safety Net



(S849) Safety Net



(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

①Mesh size (cm)
②Strength of net thread when in use (kg) ⑥Strength of net thread, edge 

net, and hanging net (kg)③Knotted net ④Knotless net ⑤Russell net

10 120 120 120

1500
5 50 - 50

3 - - 35

1.5 - - 17



(S851) Safety Net 
(S851) Safety Net 

Safety net usage standards
Safety net installation, etc.

Allowable fall height

①Type of net ②Fall height (H) (m) ⑤Opening at bottom of net (H) (m)
⑧Net sagging (s)

⑨Conditions ③Car body net ④Composite net ⑥10cm mesh ⑦5cm mesh

L＜A 0.25(L+2A)or less 0.20 (L+2A) or less 0.85 (L + 3A) / 4 or 
more 0.95/L or more 0.2(L+2A)/3 or less 

L≧A 0.75L or less 0.6L or less 0.85L or more  0.95L or more 0.2L or less



(S852) Safety Net



(S853) Safety Net



(S854) Safety Net



(S855) Safety Net



(S856) Safety Net 



(S857) Safety Net



(S858) Safety Net



(S859) Safety Net



(S860) Safety Net



(S861) Safety Net



(S862) Flying objects and Collapses



(S863) Flying objects and collapses



(S864) Flying objects and collapses



(S865) Flying objects and Collapses



(S866) Flying objects and Collapses



(S867) Flying objects and Collapses



(S868) Flying objects and Collapses



(S869) Rope work 



(S870) Rope work



(S871) Rope work



(S872) Rope work



(S873) Rope work



(S874) Rope work



(S875) Rope work 



(S876) Rope work



(S877) Rope work



(S878) Rope work



(S879) Formwork Support



(S880) Formwork Support



(S881) Formwork Support



(S882) Formwork Support



(S883) Formwork Support



(S884) Formwork Support



(S885) Formwork Support



(S886) Formwork Support



(S887) Formwork Support



(S888) Formwork Support



(S889) Formwork Support



(S890) Formwork Support



(S891) Formwork Support



(S892) Formwork Support



(S893) Formwork Support
(S893) Formwork Support
Formwork support structure (steel pipe frame)
Elevation (frame surface)
①Formwork
②Joists
③Joists
④Up to 5 layers
⑤Up to 5 layers
⑥Jack base or permanent support
Connected to joists to prevent movement
⑦Install a work floor
⑧Horizontal 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)
⑨Formwork
⑩Braces
⑪45°inside and outside
⑫Total load per single pipe is 2.5t or less ⑬Braces (single pipe)

　　if the frame is 2 levels or less ⑭Install 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
(S894) Formwork Support

Formwork support structure (steel pipe frame)

Plan

Frame surface direction

①5 frames or less

②5 frames or less

③Brace (single pipe)

④Cross brace (brace) direction

⑤5 frames or less

⑥5 frames or less

⑦Horizontal tie (single pipe)

⑧Cloth frame

⑨Brace (single pipe)

⑩Horizontal tie (single pipe)

⑪Brace

⑫Frame spacing

⑬Frame spacing

⑭Horizontal tie (single pipe) ⑮Horizontal tie (single pipe)



(S895) Formwork Support



(S896) Formwork Support
(S896) Formwork Support
Formwork support structure (pipe support, single pipe)
Pipe support
〇No more than 3 pipes
〇Connect even if H≦3.5ⅿ

d≦20cm
①Joist
②Spring
③The weight of the floor and beam + weight of the formwork + 
    150kg/㎡ horizontal force is borne by chains, etc.
④Fix the sprung joint and support
⑤The joint is a plug-in joint
Four bolts
⑥Root tie
⑦Horizontal connection/prevention of displacement
Fix the single pipe, etc. to the support with special fittings
⑧Brace
Install at both ends of the horizontal connection
⑨3.5ⅿ≦h＜4.7ⅿ

⑩3.5ⅿ≦h＜7.0ⅿ　In the case of two standard supports
⑪Within 2m
⑫Auxiliary support
⑬Standard support



(S897) Formwork Support



(S898)  Formwork Support



(S899) Formwork Support



(S900) Formwork Support
(S903) Formwork Support
Formwork support structure (assembled steel columns)
〇Measures for formwork support
①Floor joists
②Formwork
③Pipes
④Beams (H-shaped steel)
⑤Beams (H-shaped steel)
⑥Work floor (scaffolding boards laid across 

the entire surface without gaps)
⑦Within 4m
⑧Assembled steel columns
⑨Braces (single pipes)
⑩Fixed to assembled steel columns 

with special fittings
⑪Horizontal ties (single pipes)
⑫Installed in two directions, fixed to assembled
 steel columns with special fittings, displacement fixed
 ⑬Root ties
 ⑭Fixed to assembled steel columns with special fittings
⑮Install stairs or passages leading 

to the work floor and indicate their location



(S901) Formwork Support



(S902) Formwork Support



(S903) Formwork Support



(S904) Formwork Support



(S905) Formwork Support



(S906)  Formwork Support



(S907) Formwork Support



(S908) Formwork Support



(S909) Formwork Support



(S910)  Formwork Support



(S911)  Formwork Support



(S912) Formwork Support



(S913) Open Excavation



(S914) Open Excavation



(S915) Open Excavation



(S916)  Open Excavation



(S917)  Open Excavation



(S918) Open Excavation



(S919) Open Excavation



(S920) Open Excavation



(S921) Open Excavation



(S922) Open Excavation



(S923) Open Excavation



(S924) Open Excavation



(S925) Open Excavation



(S926) Open Excavation



(S927) Open Excavation
(S927) Open Excavation

Standards for the slope of the excavation surface

Preventing the danger of manual excavation work 

　　 on sandy ground, etc.

〇In case of there are parts with different slopes 

　　on the excavation surface

Height of the excavation surface

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°

0.3 3 minutes 73°23′ 1.2 10% 2 
minutes 39°50′

0.4 4 minutes 68°10′ 1.5 10% 5 
minutes 33°40′

0.5 5 minutes 63°30′ 1.8 10% 8 
minutes 29°

0.6 6 minutes 59° 2.0 20% 26°30′

0.7 7 minutes 55°



(S928) Open Excavation



(S929) Earth Retaining Supports



(S930) Earth Retaining Supports



(S931) Earth Retaining Supports



(S932) Earth Retaining Supports



(S933) Earth Retaining Supports



(S934) Earth Retaining Supports



(S935) Earth Retaining Supports



(S936) Earth Retaining Supports



(S937) Earth Retaining Supports



(S938) Earth Retaining Supports



(S939) Earth Retaining Supports



(S940) Earth Retaining Supports



(S941) Demolishing Concrete Structures



(S942) Demolishing Concrete Structures



(S943) Demolishing Concrete Structures



(S944) Demolishing Concrete Structures



(S945) Demolishing Concrete Structures



(S946) Demolishing Concrete Structures



(S947) Demolishing Concrete Structures



(S948)  Collapse of Exterior Walls



(S949) Collapse of Exterior Walls



(S950) Collapse of Exterior Walls



(S951) Collapse of Exterior Walls



(S952) Collapse of Exterior Walls



(S953) Collapse of Exterior Walls



(S954) Collapse of Exterior Walls



(S955) Collapse of Exterior Walls



(S956) Collapse of Exterior Walls



(S957) Collapse of Exterior Walls



(S958) Collapse of Exterior Walls



(S959) Gas welding



(S960) Gas welding



(S961) Gas welding



(S962) Gas welding



(S963) Gas welding



(S964) Gas welding



(S965) Gas welding



(S966) Gas welding



(S967) Gas welding



(S968) Arc Welding



(S969) Arc Welding



(S970) Arc Welding



(S971) Arc Welding



(S972) Arc Welding



(S973) Arc Welding



(S974) Arc Welding



(S975) Arc Welding



(S976) Arc Welding



(S977) Gas Pipelines



(S978) Gas Pipelines



(S979) Gas Pipelines



(S980) Gas Pipelines



(S981) Gas Pipelines



(S982) Gas Pipelines



(S983) Gas Pipelines



(S984) Gas Pipelines



(S985) Gas Pipelines



(S986) Gas Pipelines



(S987) Gas Pipelines



(S988) Gas Pipelines



(S989) Gas Pipelines



(S990) Gas Pipelines



(S991) Gas Pipelines



(S992) Gas Pipelines



(S993) Gas Pipelines



(S994) Gas Pipelines



(S995) Gas Pipelines



(S996) Gas Pipelines



(S997) Gas Pipelines



(S998) Gas Pipelines



(S999) Gas Pipelines



(S1000) Gas Pipelines
Types and properties of dangerous gases

①Substance name ②Molecular 
formula ③Molecular weight ④Specific gravity 

air = 1

⑤Explosive limit(%)
⑧Permissible 
concentration 

(ppm)⑥Lower limit ⑦Upper limit

⑨Acetylene C2H2 26 0.9 2.5 100 -

⑩Ammonia NH3 17 0.57 16 25 25

⑪Methane CH4 16 0.56 5 15 -

⑫Hydrogen H2 2 0.07 4 75 -

⑬Carbon monoxide CO 28 0.97 12.5 74 50

⑭Hydrogen sulfide H2S 34 1.2 4 44 10

⑮Gasoline CnHm - 3.5 1.4 7.6 100

⑯Toluene C6H5CH3 92 3.1 1.4 6.7 100

⑰Propane C3H8 44 1.6 2.2 9.5 -

⑱Sulfurous acid gas SO2 64 2.2 - - 5

⑲Carbon dioxide CO2 44 1.5 - - 15000

⑳Nitrogen dioxide NO2 46 1.5 - - 5


