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Concrete construction

#

rok

*

Al

N Mg N oh g M

e [

Ho
FA

Shim, Un-Jun!"~ Suh, Hyung-Suk? Ahn, Yong-Sun!

Department of Architectural Engineering, Yeungnam University, Keungsan, 214-1, Korea '

Graduate School, Yeungnam University, Keungsan, 214-1, Korea Z

Abstract

Modern construction technology has been highly systemized, which has simplified the construction methods
applied to construction sites. However, on reinforced concrete construction sites, there have recently been many
new disasters, and these have been bigger than before due to the heavy dependency on manpower. This study
investigates the cause and cases of disasters during reinforced concrete construction. In addition, the study
surveyed the psychological condition of construction site personnel in relation to the safety awareness and the
causes of disasters, while deriving the basic components related to disasters on construction sites in order to
analyze the relationship between each component to suggest an efficient safety management measures checklist.

Construction site personnel should utilize the results drawn from this study as a disaster prevention tool to
use in a safety education class, and not consider this simply as statistical data, but as a checklist to ensure full
awareness of the appropriate priorities for safety categories to utilize in the reinforced concrete construction in
order to execute reasonable safety management.

Keywords : Check List for Security Management, Analyzing accidents, Reinforced Concrete
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Highly Efficient Checklist for the Safety Management of Reinforced Concrete construction
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Introduction

Background, objectives, and direction of research

2 4

Theory / Inquiry of Construction Safety Management

Overview of Safety Management
Construction Safety Management Systems

3

Analysis of Recent Disasters in Concrete Construction
(1st Survey)

Analysis of Disaster Types in Recent Concrete Construction
According to Process-Understanding Recent Disasters

2

Safety Management Checklist for Recent Concrete Construction
According to Process (2nd Survey)

Practical Analysis of Survey Results-Study of Plans for Applying
the Effective Safety Management Checklist

3

Conclusion

Figure 1. Research Process Flowchart
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Highly Efficient Checklist for the Safety Management of Reinforced Concrete construction

Table 1. The Present Status of Safety Regulation Forms
Content

Disaster Management Regulations to protect life and property from
Act disasters

Gas Enterprises Act Standards for laying / installing gas pipes

Road Traffic Act  Road Traffic Act
Prevent food hygiene-related problems Strive for

Food Hygiene Act qualitative improvements in food nutrition

Atmosphere
Environment
Preservation Act
Water Environment
Preservation Act

Prevention of health problems and Environmental
dangers caused by air and water pollution

Research-development-production-use of atomic

Atomic. Energy Act energy and regulations for its safety management

Regulations for the designation-development

Ports Act
‘management-use of ports
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Table 2. The Cause of Construction Negligent Accident(9)
Classification
by field

Details

. Insufficient investigation during design stage
Unstable design

. Improper specifications

. Improper application of new technology

Technical

SN =

RN AN

. Insufficient funds for safety management

. Insufficient safety facilities

Worker carelessness

. Insufficient concern for industrial safety

. Negligence in managing personnel or materials

Management

e

oM N =

1. Lack of a central safety management office
2. Necessity for instilling sense of group
responsibility

3. linsufficient training programs for disaster
prevention

4. Too many safety inspection agencies

TR

Systemic

LA

1. Ignorance of social safety
2. Tendency to neglect safety precautions
3. Indiscriminate, irresponsible reportage by the press

Social
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Table 3. Accident Types of Forms and Supports Installing

Works
[tem Disaster Type
1 Fa_II from form scaffolding while material is being moved into a
building
5 Fall during unyvise attempt to transfer material from inside form over
to form of adjacent building
3 Fall togethgr vvithl scaffolding while breaking down scaffolding in
order to reinstall it
4 Weak ‘oon(?rete inl rail anchor causes overturn and fall during
salvaging/ installation of form
5  Worker loses balance and falls from scaffolding
6  Worker falls due to a faulty safety rail in outer wall mold
7 While salvaging side wall mold, rings come off and mold falls
8 Worker is hit by material falling from breast wall framework during
assembly
9 Nalil injures on eye when it flies during hammering to stabilize mold
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Table 4. Accident Types of Rebar Manufacturing Works
[tem Disaster Type
1 Fire hazard from damage to oxygen, LPG hoses
2 Get pricked on remaining rebars after processing
3 Rebars sparked while processing injuring worker
4 Fall from scaffolding while working on wall framework
5 Hit by falling bundle of rebar while working on underground
parking lot
6 Fall from scaffolding while assemblying pilar rebar
7 Electric shock while working on making anchor hole to assemble
rebar
8  Back injury caused by carrying too much rebars
9  Fall of rebars hung by the end of slav
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Table 5. Accident Types of Concrete Placing Works

[tem Disaster type

_

Remicon Vehicle collisions during entry and evacuation
Collision of pump car while backing up to set equipment
Pump car overturns due to faulty base while placing concrete

Electrocution due to contact of pump car with high—tension wire

o A~ W N

Worker trapped during installation of distributor
6 Fall while fixing brackets to balcony during transfer pipe installation

Trapped between cement truck while it backs up to place cement,
and front of pump car hopper
8 Slip and fall from temporary scaffold used for placing concrete

Collapse of support post while at rest due to improper concrete
placement
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Table 6. The Example of Importance Factor Choosing

Index of

ltem Weight( T%) Response(fzi) — importance
(Wi X fai)

® Very low 0 0 0
® Low 1 9 9
®3 Average 2 7 14
@ High 3 26 78
® Very high 4 42 168
Total 10 & 269
Index of Importance = [269/(84x4)]x100=80.0
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Table 7. Construction Materials Carrying Works

Importance

Type Carrying in / carrying material Index Rank

Projected foreign substances and obstacles

1 causing injury in the middle of carrying 81.56 2
material

> Falhng matena_ls dug to faulty bglt while 86 4
carrying material using tower crain

3 Carelgs; actlons. causing injury while 024 1
organizing materials

4 Europium shifts and collides during transport 7845 3
by tower crane

5 Materials hit building and fall during transport 6487 5

by tower crane

oleldt AslE 3] HaiA= A W)t kel
I A AAGo $ate] AAlstelof & o
A= AE3re] wro] SEH b0
o2 AtzHrh

2) AFA AF D 2H1Z A £
AozgeE FAbe AF A% 2 2029 = Uy
= AHde) 9= Table 894 veht= npel 2o,

1L, A
| Zde

o o 2

Sl poh

R

Table 8. Making and Assembling of Forms Works
Importance

Type Mold Fabrication and Assembly index rank
1 l\/Ilshandllng of machinery and non-use of 7986 4
safety equipment
2  Collapse from overloading materials on mold 82.98 3
3 Collaps_e frgm weakened base during 896 1
demolition in gang form
4 Collapse from weakened base of beam mold 8445 >

due to heavy weight

Wire used to tie lumber stacks breaks and
causes lumber to fall
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Table 9. Forms and Supports Installing Works
Type Mold fabrication and puncheon installation lm?r?g::% rank
1 Faulty outer wall mold safety rail causes 8648 5
collapse
> Weakened base during mold fabrication 8786 1
causes collapse
3 Too much space between gang form and 895 3

building wall causes collapse

Material not stored properly on scaffolding at
4 gang form (or ACS) site, and falls through gap ~ 78.68 5
during raising of form

During demolition/salvaging of outer gang
5  form, shaking causes material in gang form to 83.25 4
fall, causing injury
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Table 10. Form Dismantling Works

Type Mold Demolition Importance rank
index
i Collapse on scaffolding during demolition of 85,65 °
outer wall mold
° Collapse during demolition of scaffolding in 7708 4
gang form
3 From unfamiliarity with use of equipment 7465 5

during gang form demolition

Forcing equipment during gang form
4 demolition resulting the equipment to vibrate 87.26 1
injuring worker

Fall from temporary scaffolding while

demolishing outer wall mold &3 8
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Table 11. Carrying and manufacturing of Rebar Works

Importance

Type Moving rebars and processing index

rank

When using crane to move materials, rings
1 andlor sling belt, signal system are faulty, or 81.75 3
mistake during operation

2 Loss of balance while moving rebars 7482 5

Safety features like rebar caps are not

8 intalled properly 8368 2

4 Faulty processing at manufacturing plant 7894 4

5 Proplems with barriers and materials while 8524 1

moving rebars
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Table 12. Arrangement of Rebar and Installing Works

Importance

Type Arrangement and assembly of rebars index ank
1 Not wearing safety equipment 83.85 2
o Faulty scaffolding while arrangmg rebar and 7386 5

lack of safety rails
3 Material falls during assembly of rebars 85.63 1
4 Fall from scaffold during assembly of post 814 3
rebars
Slip/ fall due to faulty scaffolding and no safety 7856 4

rail while arranging rebars for breast wall

13
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Table 13. Concrete Placing Works

Importance

Type Concrete-related accidents indiex rank
Not wearing safety gear while working on
1 ! 85.63 1
temporary scaffolding
2 Injury caused by poor placement method 7756 5
3 While placing concrete using a crane 8364 2
4 Collapse of support post due to poor 364 3
placement of concrete
5 Sllp(fall from temporary scaffolding while 8087 4
placing concrete
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Table 14. Curing Works and Miscellaneous

) Importance
Type Surface curing and etc. indiex ank
1 Losing balance while working on a scaffold 85.84 1
2 Injury caused while guiding driving equipment 8584 2
3 In}ury caused while warming and curing during 8031 4
winter
4 Conoret.e wall lfaIIs to'the ground from the 7921 5
scaffolding during talcing
5 Caught in the wheel of bulldozer as it backs up 8312 3

during operation standstill

o]&f 3 XHaﬂ‘—E- Wdstz] SeiA Ard Aol frrEAkke]
Abzgo] AgsHA o] FolA A AAA QL b ugo]
H G T 2EfA= Qg oikstEa
& SF = FAY HE & A8}

=

o] o

14

4.3 2

232 E

HFall
HDrop

= Overturn
M Stricture
¥ Collapse
¥ Breaking

“ misc.

25.97%

Figure 3. Analysis of Disaster Factors each Subject
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® Forcing equipment while demolishing gang form leads to

injury from mishap with equipment, shaking of scaffolding
6.98%

\

17.83%

-

B Losing balance while working on scaffolding

8.12%

# Problems with barriers and material during moving of

rebars

B Falling materials during assembly of rebars

¥ Careless storage of materials in cargo box

" Weakened base during demolition in gang form

15.28%

13.02%

Failure to wear safety gear while working on temporary
platform

Weakened base due to heavy weight during work on mold

Figure 4. Analysis of High Rank Ractors each Subject
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Table 15 . Check Listfor Safety Management in the

Reinforced Concrete construction

Type Check List
1 Careless actions causing injury while organizing
materials
Projected foreign substances and obstacles causing
Carrying in injury in the middle of carrying material

/ Europium shifts and collides during transport by

carrying tower crane
material Falling materials due to faulty belt while carrying
material using tower crain
5 Materials hit building and fall during transport by
tower crane
Collapse from weakened base during demoalition in
Mold ! gang form
Fabrication
and Collapse from weakened base of beam mold due to
Assembly heavy weight

15

Type Check List
3 Collapse from overloading materials on mold
4 Mishandling of machinery and non-use of safety
equipment
5 Wire used to tie lumber stacks breaks and causes
lumber to fall
: 7{Weakened base during mold fabrication causes
collapse
2 Faulty outer wall mold safety rail causes collapse
Mold Too much space between gang form and building
fabrication wall causes collapse
and During demolition/salvaging of outer gang form,
puncheon 4  shaking causes material in gang form to fall, causing
installation injury
Material not stored properly on scaffolding at gang
5 form (or ACS) site, and falls through gap during
raising of form
: Forcing equipment during gang form demolition
resulting the equipment to vibrate injuring worker
° Collapse on scaffolding during demoalition of outer
wall mold
Mold orcing equipment during gang form demolition
Demolition resulting the equipment to vibrate injuring worker
4 Collapse during demolition of scaffolding in gang
form
5 orcing equipment during gang form demolition
resulting the equipment to vibrate injuring worker
: Problems with barriers and materials while moving
rebars
Safety features like rebar caps are not intalled
Moving properly
rebars and When using crane to move materials, rings and/or
processing 3  sling belt, signal system are faulty, or mistake during
operation
4 Faulty processing at manufacturing plant
5 Loss of balance while moving rebars
1 Material falls during assembly of rebars
2 Not wearing safety equipment
Ar;a?nags(rjne 3 Fall from scaffold during assembly of post rebars
assembly 4 Slip/ fall dug to faulty scaffolding and no safety rail
of rebars while arranglng rebar; for bregst wall
5 Faulty scaffolding while arranging rebar and lack of
safety rails
: Not wearing safety gear while working on temporary
scaffolding
2 While placing concrete using a crane
Concrete-r
clated 3 Collapse of support post due to poor placement of
idents concrete
aca 4 Slip/fall from temporary scaffolding while placing
concrete
5 Injury caused by poor placement method
1 Losing balance while working on a scaffold
2 Injury caused while guiding driving equipment
3 Caught in the wheel of bulldozer as it backs up
Surface during operation standstill
curing and Injury caused while warming and curing during
etc. winter
5 Concrete wall falls to the ground from the

scaffolding during talcing
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