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Plans for Reducing Risk through a Case Study of Risk Factors at a

Construction Site

-Focused on Earth work, Foundation Work, Reinforced Concrete Construction-
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Abstract

With construction projects continuously becoming more massive and complex, risk factors have been consistently
increasing. To achieve a successful project, it is very important to identify and cope with such risk factors. Therefore,
the purpose of this study is to suggest plans of reducing risk, not only for describing the drafting process for
construction planning but also for systematically organizing constraints and risk factors in earth work, foundation work
and reinforced concrete construction. To achieve these objectives, this study 1) analyzes previous theories about risk
classification structure, 2) performs a case study of an actual project to embody the problems of safety management
by analyzing the results of an interview with a construction engineer. In conclusion, the following factors were
systematically organized: 1) characteristics of construction site (purpose, structure, floor, etc.); 2) the actual application
conditions of the main construction methods; 3) the relationship between constraints and risk factors.
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Figure 1. Mechanism of accident occurrence
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Major research content

-Extraction of risk factors in construction project

Table 1. Summary of previous studies of risk factor
-Re-establishment
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Plans for Reducing Risk through a Case Study of Risk Factors at a Construction Site

Table 2. Summary of construction site and specific situation

Construction site A

Construction site B

Construction site C

Purpose Complex building Major retail outlet High-rise residential building
Structure RC structure RC structure Reinforced concrete box frame
Floor -First basement level ‘First basement level -Three stories below
-Ten stories high ‘Five stories high -37stories high
Vain -Cast in place(C..P) -Separated doughnut auger(S.D.A) -Link beam
) -Labiles wasserglass(L.W) -Cast in place(C.L.P) -Guide rail system
construction )
method ‘S.G.R -Concrete placing boom(C.P.B)
-Jumbo special pile(J.S.P)
L -Parking tower in building -Quitskirt of the downtown -Centural business area
characteristic ) )
-Fire protection zone
‘Intersection ‘Railroad in and around site ‘Waterfront apartment
‘Distribution of low-rise housing -Downtown built-up area
‘Downtown built-up area -Strong sea breeze
_ -Difficulty of safety distance securement
Constraints

from nearby building
‘Working space narrowness
-High ground-water level

1) Traffic jam
2) Many passerby around site
3) Laborer movement difficulty
4) T/C operation difficulty

)

form work

strong wind

11) Projecting H beam on the top of shoring 16) Difficulty of steel frame transportation by
12) Bond failure of rope for hoisting Material
13) Non-fit of safety catch for retaining wall

17) Difficulty of concrete forming by strong

wind

5) Material loading around H-beam for 14) Fixed defect of scaffolding board for 18) Contact risk between pump car boom and
shoring retaining wall form high-tension wires
Risk factors 6) Non-fit of safety catch at the top of 15) Non-fit of safety catch for retaining wall 19) Injury risk by strong sea breeze
shoring rebar work
7) Jib crane loading on the brace for shoring
8) Material arrangement defect
9) Fixing defect of temporary ramp
10) Simultaneous progress of shoring work
and waterproof work
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Plans for Reducing Risk through a Case Study of Risk Factors at a Construction Site

Table 3. Summary of influence of risk at construction site

Risk

Influence of risk
factors

Constraints

‘Necessity of road provisional occupation
Application

2)  -Road Lane violation
-Crane accident risk

intersection

Distribution of low-rise

i 3)  -Civil complaints(noise, vibration)
housing

Downtown built-up 1)

-‘Main entrance control difficul
area 2) y

Difficulty of safety 4)
distance securement
from nearby building

-Jib crane installation

-Falling objects attention

Z; -Concern of scaffolding board overturn
Working space 7 Concern of laborer plunge
narrowness 8 -Laborer movement complexity
9 ‘Working scope limit
-‘Noise, dust, vibration, etc
High ground-water 10)  -Working interference
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: (6 Stories high building <D
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Stockyard
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Jib crane

Back gate
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Main gate
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Lift

Pumping pipe
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Figure 2. Site environment and jib crane operation plan

Figure 3. Situation of dangerous article neglecter
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Plans for Reducing Risk through a Case Study of Risk Factors at a Construction Site

Constraints

Urban environment|——| Intersection {\
D owrtown built-up
area

Distribution of
low-—Trise housing

Space i

Difficulty of safety
distance securementy

from nearby building /
Working space

]
narrowness

Railroad around
site

High ground —water
] level

Natural |

—

-

phenomenon

Sea breeze

Risk factors Influence of risk

Equipment operation limit

Equipment access

difficulty

4). 7)

Inappropriate Materials Laborer movement

complexity
D

Stockyard narrowness - .
Civil complaint

5. 8

jAccessibility /congestion

Working scope limit

1). 2

Fall (drop)

Dangerous article

11), 18)

Safety catch defect

- Plunge

6).12),13).14.15)

Work tvpes interference

Owerturn

10)

Decreased work producti vity

Electric shock

3

Climate uncertai nty
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Figure 5. Relationship between constraints and risk factors
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Table 4. Related documents and main description content

Related documents Main description content

Hazard prevention -Equipment safety management plans

plan -Prevention of Accident(plunge, fall, etc), etc
-Safety measures on the periphery of
Safety management construction site
plan -Safety  checklist of work types  for

building construction, etc

Specific  construction
pre—notification plan

‘Types and number of equipment
“Term of use of specific equipment, etc
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Table 5. Priority management plans for risk reduction

Risk o
ltem Priority management plans
factors
‘Installation of safety railing on the top  of
5 shoring
-Prohibition of material load on the top of
shoring
6) -Standard railing installation
7 -Reinforcement of brace and ledger
-Confirmation of design load
ClLP
-Confirmation of related laws of noise, dust
10 and vibration
-Dust layer installation
-Observance of traffic regulation speed
-Standard railing installation
1) ‘Expansion of passage width of the top of
shoring
Link 16) "Beam clamp installation
beam 17) -Safety belt clothing
Guide ralil
19) -Rebar cap installation
system
-Confirmation of angle of pump car boom
CPB 18) -Confirmation  of location of  high-tension
wires
Form hoisting  12) -Reinforcement of rope for hoisting material
13) ‘Installation of brace for overturn prevention
Retaining " -Putlog overturn prevention
wall work -Scaffolding board fixing
15) ‘Installation of brace for overturn prevention

Resource 3

-Prohibition  of

simultaneous
laborer and equipment

operation  of

operation
4) -Confirmation of equipment operation scope
8) -Stockyard expansion
Resource _ N
management ) ‘Installation  of safety raling on the
scaffolding board
Control of 0 ‘Installation  of temporary traffic light at
traffic and main entrance
pedestrian
2) -Pedestrian control
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