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Abstract

Members of company, university and research institute have jointly
participated in this research. Research flow is shown in here. Existing
practical data & materials references have been collected & investigated in
order to find out what domestic S.SM system will be available for. In
addition, domestic & foreign data & references have been collected for
PSM system. And introduced background, Processing method are also
investigated to improve an assessment system for hazard prevention plan.

(GGeneral construction company at site have their ability to assess. Hazard
prevention plan by mailing questionnaire to on thousand site, visits, and
interviews. Also, It is investigated how much they have the assessment
ability. It is selected to do a questionnaire survey for the status of
self-regulatory safety assessment ability of the designated self-regulatory
companies in order to produce and enhance the self-regulatory assessment
ability and the necessity of 5.5.M

In order to introduce P.S.M system adequate to domestic construction
first, many cases similar to advanced foreign P.S.M systern have heen
collected and compared & analyzed to the Korean situation. And
construction kinds are classified with office building, apartment building,
bridges, and subways, and then, current safety management status are

investigated while visiting interview, using questionnaire at site have being



done. Potential hazard & measures have been investigated for each kind of
works, and domestic introducing method of P.SM system is analyzed with
frequent expert discussion.

In order to show how to make out P.5.M plan, the questionnaire is made
out using apartment building & office building of each eight place, and
each five for bridge & subways. Number as a weight factor for potential
hazard of each work obtained from more than forty site places, is produced
and shown. Also, a direction program to improve tool are shown as each
construction site construction work schedule. It is thought that proposed
schedule contributed to keeping in safe business admunistration of each
company in decreasing many effort at the site.

Finally, a detailed proposal is resulted from the study for getting the

approval of ISO systemization which all the companies are concerned about.
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(E 8-1> 532 Hazard Analysis and Control Programme ZtA A}z
HAZARD ANALYSIS AND CONTROL PROGRAMME SHEETS

001 |Civil Works Excavation

002 |Civil Works Concreting and Shuttering

003 |General Transportation of Gas Cylinders

004 |General Gas Cutting

005 |General Grinding

006 |General Welding

007 |General Diesel Engines

008 |Mechanical Installation Radiography

009 Mechanical/PreCommissioning |Pressure Testing-PLANT

010 |Electrical Installation Cable Drum Handling

011 [Electrical Installation Cable Pulling

012 |Electrical Installation Cable Laying/Cable Termination

013 |General Material Handling

014 |General Handling of Steel

015 |General Handling of Timber

016 |Civils Concrete Pours

017 |Civils Steel Fixing

018 |Civils Backfilling of Excavation

019 \Mechanical Installation Transportation/Lifting of heavy Equipment
020 |Temporary Works Erection of Scaffolding

021 |[Temporary Works Provision & Maintenance of Safe Scaffolding
022 |Temporary Works Dismantling of Scaffolding

023 |General Use of Hazardous Substance

024 |Civil Works Erection of Fencing

025 |Civil Works Fabrication of Gates

026 |Civil Works Erection of Gates

027 |General Removal/Disposal of Waste |
028 Mechanical Erection of Steel Work

029 |Mechanical Installation of Pipeline and Valve Fittings
030 |Electrical Electrical Works

031 Civil Works Rock Drilling

032 |Civil Works Rock Blasting

033 |Site Preparation Earth works

034 |General Site Transport

035 |Pre-Commissioning Hydrotest-PIPELINE
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{(E 8-1> &32| Hazard Analysis and Control Programme ZrA Ab2l(H &)

HAZARD ANALYSIS AND CONTROL PROGRAMME
CIVIL. WORKS
REF No.- A-001

ACTIVITY
EXCAVATION
HAZARDS
A)Cables/pipelines buried underground GYAccumulation of gas/water.
 BYExisting structure/buildings. HiLocal air pollution
C)Existing pipes being struck or I'Health effects{noise, vibration, dusts)
cracking at joints, J)Damage to topsoil.

D)Vehicles/Plant driving into excavation K}Groundwater pollution
E)Personnel falling into excavation L)Damage to archaeological sites.

F)Collapse of excavation M)Damage to environmental sensitive areas

CONTROL MEASURES

1) Cable avoidance toll to be used prior to excavating in order to determine
cable routes

2) Services drawings to he used to determine cable/pipeline route.

3) Trial hand digging to be undertaken In order to verify cable/pipeline route.

4) Detailed study to be undertaken if excavation work is to bhe carried out
adjacent to existing and/or temporary foundations/buildings. Temporary
shoring or supporting of structures in order to prevent collapse to be
approved and acted pricr to commencement

5) Pipe work/Cables exposed by excavation to be supported.

6) Stops/Barriers to be provided, where necessary, at excavation edges in
order to prevent vehicles driving into them.
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E 8-1) £&2| Hazard Analysis and Control Programme & Abe| (H &)

7) Banks men to be provided whenever vehicles are working adjacent to
excavation.

8) Guard-rails to be erected around excavations where risk of falling 2 meters
Or more.

9) Excavations deeper than 1.1 meters to be adequately battered, henched or
supported,

10) Adequate means of access/egress into excavations to be provided.

11} Observation of surface clearing and grading to identify and record any
buried sites. Where significant finds are located along the proposed route of
the pipeline, the route will be deviated.

12) Environmental sensitive areas the pipeline working strip will be restricted.

13) All excavations, stockpiles, embankments, haul roads, access roads, waste
areas, borrow areas and other work area shall be maintained to prevent dust
that would cause a hazard or nuisance to others.

14) Suitable materials intended for re-use should be used as soon after
excavation as possible otherwise they shall be stock-piled at a location
approved by the principal. Temporary stockpiling shall be such that the
properties and composition of materials intended for use as construction
materials at a later stage will not change. The influence of stockpiling on
ground water, drainage and adjacent structures and services shall be
investigated and where necessary suitable measures should be taken. Areas
used for temporary stockpiling shall be kept clean and orderly and shall be
restored to their original condition before completion of works

15) Minimise landtake including restricting operations which can take place
outside site areas e.g. turning vehicles.
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(Z 9-1) o|l=e ACTIVITY HAZARD ANALYSIS Zhad Atz

| o -
(1. Excavation
{

2. Injuries by Falling
Down Excavated
Area.

_“Principal Potential Recommended
Steps Hazards Controls
1. Planning Prior to opening an excavation, underground installations(e, g, sewer, telephone, water, fuel,

electric lines) shall be located and protected from damage or displacement utility companies
and other responsible authorities shall be contacted to locate and mark the locations and, if
they so desire, direct or assist with protecting the underground installations.

a. Warning signs shall be posted as many as necessary around the excavated area

b. Be installed proper barricade system as specified in EM 385-1-1 along the all excavated

area

c. Safety Engineer shall stay job-site while the working 1s heing processed and he shall
inspect the condition of installed barricade system.

d. When persons will be or around an excavations, the excavation, the adjacent area, and
protective systermns shall be inspected daily, as needed throughout work shifts, and after
every rainstorm or other hazard-increasing occurrence by a competent person.

e. If evidence of situation which could result in possible cave-ins, slides, failure of
protective systems, hazardous atmospheres, or other hazardous condition is identified,:
exposed workers shall be removed from the hazard and all work in the excavation
stopped until all necessarv safety precautions have been implemented.

f. The sides of all excavations which employees are exposed to danger from moving
ground shall be guarded by a support system, sloping or benching of the ground, or
other eqguivalent means.

g. Excavations less than 1.5m(5Ft) in depth and which a compectent person examines and
determines there to be no potential for cave-in do not require protective systems.

Eciuipement
to be used

Inspections
Requirement

Training requirements
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{E 9-1> a|=& ACTIVITY HAZARD ANALYSIS 2rM AR[(HI =)
M—P"rincipaf N ﬁ‘PotentiaI ] - Recommended B
Steps Hazards | Controls

1. Excavation

3

.

5

Protection from Fal
-ling Material

Injuries by lgnor-
ing of Personnel
Safety Apparatus

Injuries by lgnor- r

ing Safe work Cl-
earnce of Heavy
Equipment or Vehi
—cular Mishap

a.

o)

. Safety engineer shall inspect all heavy equipments which will be used for that day's

B

b.

. Materials, such as boulders or stumps, that may slide or roll into the excavation shall

. Excavation material shall be placed at least 0.6m(1.2Ft) from the edge or an excavation

. Safety had hat, safety boots safety gloves and especially make for dust should be womn

. All driver or operator shall bear wvalid license and safety engineer shall check-up it
. Traffic rule on post shall be kept in any case and safety engineer shall have all driver

. Back horm shall be equipped with every heavy eguipment and safety engineer shali

Employees shall be protected from loose rock or soil which ‘could create a hazard by
falling from the excavation wall.

be removed or made safe.

or shall be retained by devices which are sufficient to prevent the material from falling
into the excavation, in any case, matenial shall be placed at a distance to prevent
excessive loading on the face or the excavation.

by all personnel safety apparatus in the every morning’s tool hox meeting and any
defective equipment shall not be issued to works.

work every morming before work is commenced and shall submit check list for heavy
equipment to Q.A Report.

Any defective heavy equipment as specified EM385-1-1 shall not be used in the work
and every heavy equipment shall be inspected before during and after work by safety.

every moming
or operators known this in every moming's safety meeting.

check-up this before work is commenced. .
Safe work clearance or heavy equipments shall be kept for worker's safety. Inorder to’
do this, quality controller and his coordinator shall watch while any heavy equipment is
in operation, This safe work clearance shall be instructed to all QC and workers
repeatedly in the every moming's safety meeting.
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(# 9-1> ovl=2| ACTIVITY HAZARD ANALYSIS ZHd At (A %)

Principal Potential Recommended
Steps Hazards Controls

a. Excavating equipment shall not be allowed to raise, lower, or swing loads over
personnel in the excavation without substantial overhead protection.

h. Ground water shall be controlled Freezing, pumping drainage, and similar control
measures shall be planned and directed by a registered engineer. Consideration shail
be given to the existing moisture balances in surrounding soils and the effects on
foundations and structures if it is disturbed. When continuous operation of ground
water control equipment i$ necessary, an emergency power source shall be
provided.

6. Injuries by Coll-
apes or Exca-|c- Diversion ditches likes, or other means shall be used to prevent surface water

1. Excavation . . ) . . .
vated Soil  or entering an excavation and to provide good drainage or the area adjacent to the

Excavation area. excavation.

d. Excavated unsuitable soil shall be removed from the job site as soon as the
excavation is finished on daily base,

f. Ladders used as accessways shall extend from the bottom of the excavation to not
less than 09m(3ft} above the surface. When personnel are required to enter
excavation over 1.2m(4ft) in depth sufficient stairs, ramps or ladders shall he

provided to reguire no more than 7.5m(25ft) of later travel

g. Bracing or shoring of trenches shall be carried along with the excavation
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