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Introduction 

Work on site undertaken by safety advisers or any other ordinary occupant requires an understanding of technical industrial processes or any other processes undertaken on site. Anywhere on site, safety advisers should be in place to advise on avoiding the hazards from chemical reactions, machinery and equipments, hazards from lifts, storage tanks leaks, electricity, fire precautions, pipes and vessel failure, the standards of safe working to be expected of a building contractor, precautions to be taken to prevent hazards, etc. For occupants to carry adviser’s duties effectively, the safety adviser should understand the different safety techniques and precaution for reducing the risks associated with industrial, construction, factory processes, etc. This report considers some of these processes and the basic sciences from which they stem. 
Relevant legislation

Occupational health and safety act

Any work on site incorporating excavation is considered as a construction activity and has to be bounded by the Occupational Health and Safety Act, 1993 (Act 85 of 1993) and the Construction Regulations (Code of practice 2007). The Department of Labour- inspection and Enforcement Department administrate the Act and the Regulation (Code of practice 2007). General duties of employers towards their employees are covered on Section 8 of the Occupational Health and Safety Act and the essence is stipulated in Sub-section (1) which states that every employers should provide a safety, healthy and non-risky working environment to their respective employees (Code of practice 2007). In the Construction Regulation 2003 under the General Safety Regulation R13, the regulation Sub-section (2) clearly states that all employers in building sites should not permit their respective employees to work under unsupported roof and in excavations which haven’t been shored or braced with a deep of more than 1.5 m if there is any sense of danger (Code of practice 2007).  
Specific requirements in the Construction Regulations
Most specific requirements applicable to site geotechnical investigation and pilling are covered in Regulation 11 of the Construction Regulations which requires a contractor to (Code of practice 2007):

· Regulation 11 Sub-section (2) states that the stability of the ground or working site should be evaluated before excavation starts (Code of practice 2007).
· Regulation 11 Sub-section (3)(a) states that precautions should be taken to avoid employees from being trapped or buried by unstable falling ground and Regulation 11 Sub-section (3)(b) states that employees should not be allowed work in excavation which hasn’t been adequately braced or shored (Code of practice 2007).
· Regulation 11 Sub-section (3)(h) states that excavations should be monitored every day and record of the results from unexpected fall of ground or other activities should be taken (Code of practice 2007).
· Regulation 11 Sub-section (3)(i) states that all excavation close to public should be blocked and warning lights should be provided (Code of practice 2007).
· Regulation 11 Sub-section (3)(l) states that in all excavations where people work, the warning signs should be positioned adjacent to each excavation (Code of practice 2007).
· Regulation 5 of the General Safety Regulations [R11(3)(j)] requires air in any working site to be tested and evaluated by a competent person to certify the safety during time of work (Code of practice 2007).
The competent person appointed to certify the safety during time of work should comply with Regulation 6 of the Construction Regulations, Regulation 6 Sub-section (1) states that a fulltime construction supervisor should be appointed where the size of the project warrants it (Code of practice 2007).
Another important specific requirement in construction regulation is the General Safety Regulation R7 which states that all employer should not permit their respective employees to work or enter any work place with materials being discharged with the danger is engulfment of an employee or any person by such particular material unless (Code of practice 2007):
· Such person has been given a safety belts and rope;

· At least there is a person always in place of observation to render assistance during emergency; and

· They comply with Regulation 5 in case of dangerous gas, fume, dust or vapour present in such working place (Code of practice 2007).

Personnel

Duties of employers towards personnel

All employers of personnel who descend into shafts or test holes should know, understand and comply with the relevant legislations mentioned above. Employers should give personnel their respective jobs that they are qualified to do and all activities of that particular job are covered by insurance and all injuries that can happen to the employee during work are also covered by the Occupational Injuries and Diseases Act, 1993 (Act 130 of 1993) (Code of practice 2007). It’s a duty of an employer to ensure that a respective employee has undergone through trainings and has relevant experience towards a job assigned to him/her (Code of practice 2007). Employers should ensure that the relevant good condition personal protective equipments are provided to their respective employees and all safety legislation are in place all the time (Code of practice 2007).
Duties of personnel towards the employers
Duties of employee are checking their insurance policies and report any unsafe conditions on site to their employers (Code of practice 2007). Is their duty to refuse working or entering in any unsafe sites (Code of practice 2007).

Training of personnel

Any investigations with excavations or related jobs are considered hazardous and employee may be injured or lose life if safety measures are not taken and trainings are needed before work starts (Code of practice 2007).

Training should include (Code of practice 2007):

· Legislative requirements

· Responsibilities and limits of responsibility

· Awareness of potential hazards associate with work in test holes

· Recognition of potentially dangerous situations and unstable soil conditions

· Use of safety equipment

Site induction training

Induction training should be done to all personnel and full information of the hazards on sites should be given to employees, visitors and subcontractors by the supervisor and all the risk assessment findings are communicated (Code of practice 2007). All employees and staff should know how to use first aid equipments and how to contact emergency services (Code of practice 2007).
Required experience

Is the duty of employer to assign any employee to a job that he/she is qualified to do and have relevant experience to undertake it (Code of practice 2007).

Relevant experience in excavations includes (Code of practice 2007):

· Knowledge about geology and sufficient practical experience on excavations and tests (Code of practice 2007).

· The knowledge and experience to recognize risks on sites that might require further investigations (Code of practice 2007).

· Employee should aware of dangers that can be caused by various services such as buried sewers, electric cables, pipes, etc. (Code of practice 2007).

Risk assessment
Many people have been killed during excavations on site and to counteract deaths and injuries, it is necessary to conduct a risk assessment. Regulation 7 commands risk assessment to be conducted in any construction or excavation associated sites, to identify, evaluate and analyze the risks before work starts (Code of practice 2007). Risk assessment incorporates many utilities including, safety plans, control over known risks, review and monitoring plan, etc. (Code of practice 2007). Any risk that everyone in the site can be exposed to, should be discussed and all employees or personnel should be informed, instructed and trained before the work commence (Code of practice 2007). No employee should be allowed to work on site without have gone through health and safety training (Code of practice 2007).
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Figure 1: Shows risk assessment at Anglo Coal (Anglo Coal 2008).

Risk assessment requires different steps or procedures to be taken; these include planning, assurance, monitoring, standards, learning, communication, leadership, culture, competence, etc.
Planning
Risk assessment requires gathered information of a specific site you want to investigate and complete knowledge of work to be done (Code of practice 2007). In excavation there are various investigations that you conduct e.g. geotechnical investigations 

Most investigation methods start with the desktop study where samples are collected on a particular site under the investigation (Code of practice 2007). Information gathered during desktop study include location of test holes, source of pollutants or toxic gases, etc. (Code of practice 2007). After planning the investigation, risk assessment activities should be identified and the assessment process should be commenced (Code of practice 2007).
Risk assessment process
Regulation 7 of the Construction Regulations states that risk assessment should be done by a competent person appointed in writing and this person should brief the supervisor if he/she doesn’t supervises the activity on site (Code of practice 2007).
The risk assessment process has different essential steps (Code of practice 2007).
1. Identification of all possible hazards that can occur on site and work.
2. By looking at how big the impact (s) could be and likelihood of the hazard to occur, injuries, deaths and damage of properties should be assessed.

3. Mitigate the risk by controlling or removing the hazard and reduce the severity of impact.

Site investigation
Hazards to be taken into consideration when performing risk assessment for a site investigation (Code of practice 2007).
1. Machinery used during excavation or backfill process

2.  Lifts used to descend into the shafts or test holes

3. Object falling from surface or sides into the shaft or test holes

4. Unstable working sites

5. Badly behaviour of employee in the shaft or hole due to emotional problems or losing consciousness.

6. Snakes or veld fire on sites

7. Present of flammable and toxic gasses on site

[image: image14.png]RISK ASSESSMENT SITE INVESTIGATION

SITE INVE!

RISK ASSESSMENT

STIGATION

Injured by equipment

'

Typical questions:

1 Isitan experienced
operalor/eam
with competency
certification?

2 Willtest holes be dug in
confined spaces?

3 Does the equipment
conform to the
applicable legislation?

4 Hasall the equipment
been nspected
visually?

Actions:

1 Discuss operator
and equipment with
contactor

2 Ensure that personnel
in vicinity of equipment
are notin danger

Unsafe access

'

Typical questions:

1 Isthere a safe means of
accessingthe hole?

2 Isthere a safe means of
exitingthe hole in case
ofanemergency?

Actions:

1 Ensure that the method
of accessing andexiting
the hole s safe and
quick

Objects falling infrom
the surface or side
of hole

Collapse of sides
of hole

:

Typical questions:

1 Arethere circumstances
tha wouldprevent
removal of loose objects
aroundand inthe hole?

Actions:

1 Inspectarea around
test hole and ensure
thatthere are no loose
objects

2 Ensurethal no
equipment can fall into
hole from the surface

3 Remove loosemalerial
onsides while
descending

4 Do not descend into
unsupported holeif
extensivecollapse is
suspected

'

Typical questions:

1 ls the soll profile clayey
or sandy?

2 Whereis the water
table?

3 Isthere anytime lapse
between excavationand
profiling?

4 Hastheground been
disturbed previously?

5 Willthe side of the lest
hole be subjected o an
external force?

Actions:

1 Change the method of
investigationif possible

2 Profile hole from spails.

3 Shore the sides of the.
testpit

Unforeseen events
happening to aperson
down the hole

'

Typical questions:

1 Are there sufficient
pecple oattendlo the
person working inthe
hole atalltimes?

2 lsthere an emergency
planin place?

3 Will communication
with the person in the
holebedifficult?

4 Are the holes near a
S0uros of gases, for
example foads?

Actions:

1 Ensure that someong is
inattendance the entire
timea personisdowna
test hole

2 Preparean emergency
plan

3 Ensure thatitis possible
1o communicale with
theperson in the hole at
alltimes

'

Typical questions:

1 Isthere any reason o
believe that there may
betoxic or flammable
gases inthe hole?

Actions:

1 fin doubt check

2 Ensure thatthe
equipment to check for
gases is available

3 Donotenter a gas
filled hole without the
necessary precauion
or until gashas been
removed and ithas been
established that no
moregas is entering the.
hole



Figure 2: Typical flow chart for a risk assessment (Code of practice 2007).
Figure 2 shows the flow chart for risk assessment and number of typical questions suggested to determine many hazards, for example, the risk of collapse of the sides of holes (Code of practice 2007).
Typical measures to reduce risk include (Code of practice 2007).
1. Profiling from the spoils without descending into the holes

2. Shoring or casing of the hole or shaft 

3. Sloping the sidewalls of the test pit

There are different typical hazards that can be considered when doing pile holes risk assessment (Code of practice 2007).
1. Removing of spoil cleaned from the hole (spillage, dislodging of material from sidewalls, snagging on bottom of casing, etc)

2. Collapse of material from hanging of raking piles

3. Construction noise hindering communication with person in hole

4. Exhaust gases from construction equipment

5. Break-through of concrete or water from adjacent holes

6. Intersection of loose backfill in old test holes

Understandings of Risk and Uncertainty
Protective clothing
Working on site requires a personnel’s responsibility to wear their safety clothing, this include helmets, glasses, ear-muffs, overall, reflective jacket, boots, etc.

Helmets
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Figure show the vertical internal distance and internal vertical clearance in helmets (SANS 1397 2003).
Helmets should protect the upper part of the head against falling objects (SANS 1397 2003). Helmets should comprise of different features such as 

1. Shell, which is the outer hard, smoothly furnished form of helmet (SANS 1397 2003).
2. Peak, which is a part on a helmet shell that extend above the eyes (SANS 1397 2003).
3. Brim, a rim that surrounds the shell of helmet (SANS 1397 2003).
4. Harness, is the assembly that provide maintenance to the helmet on the head (SANS 1397 2003).
Any materials harmful to human skin should not be used for helmets and there shall be no sharp, rough or projected edges on any part of helmet which might injure or cause any discomfort to an employee (SANS 1397 2003). All the features of the helmets, shell, peak, brim and harness should not cause any harm, irritations or discomfort to an employee.

Glasses 

Glasses should be free from defects which can interfere with the vision (SANS 1191 2005).
Ear-muffs

Are hearing protector comprises of circumaural cup to be pressed around each pinna against a head (SANS 1451-3 2008). The cup can be pressed by headband or neckband or by device that can be attached to a helmet (SANS 1451-3 2008). Ear-muffs can be classified into different size range including small-size range, medium-size range and large-size range (SANS 1451-3 2008).
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Table shows test dimensions of ear-muffs (SANS 1451-3 2008).
1. Medium-size range ear-muffs
Medium-size range should be indicated with letter “M” as shown in the table above (SANS 1451-3 2008).
2. Small-size range ear-muffs

Small-size range should be indicated with letter “S” as shown in the table above (SANS 1451-3 2008).
3. Large-size range ear-muffs

Large-size range should be indicated with letter “L” as shown in the table above (SANS 1451-3 2008).
Boots 

Safety boots comprises of features to protect the user from injuries when working on site and should be designed to fit with the safety toe-caps to give protection against specific hazards when tested at energy level of 200J (SANS 1114 2006).

Safety boots types
There are two types of safety boots that can be used on site (SANS 1114 2006).

1. Type A: cement or tack lasted boots

2. Type B: wholly or partly stitched-inner sole boots which have been track and cement lasted in the toe area.

The required boots on site should comply with the following subclauses (SANS 1114 2006).

1. Safety toe-caps;

2. Safety toe-cap edge covering;

3. Lasting (type A boots);

4. Lasting (type B boots);

5. Integrity of safety toe-cap insertion; and

6. Impact strength.

Vamp lining and toe-cap edge covering
Toe-cap edge covering boots should have vamp lining and the covering width of at least 15 mm (SANS 1114 2006).

Safety toe-cap edge covering
Safety toe-cap edge covering material should be thick, dense and should be of resilience to provide comfort for the safety toe-cap during wear (SANS 1114 2006).

The following information should be present in the safety toe-cap (SANS 1114 2006):
a) the size;

b) whether right or left;

c) the manufacturer's identification mark;

d) the manufacturer's type designation; and

e) the batch identification
Other protection from boots include (SANS 1114 2006).

1. Boots that have resistance to fuel oil

2. Boots that have resistance to hot contact

3. Boots that have electrical resistance properties

4. Boots that have penetration resistance

5. Boots that have energy absorption properties in the seat region

6. Boots that have resistance to compression
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oro Requirement Test method
Corrected grain Nu-buck
‘Shrinkage temperature, °C, min. 100 100 ‘SANS 5635
Matter extractable by petroleum ether (on a moisture-free SANS 5617
basis), % 3,0-120 30-120 SANS 5618"
‘Chromic oxide content (on a moisture-free and extractable- ‘SANS 5625
matter-free basis), %, min. 35 35
‘Suifated ash content (on a moisture-free and extractable- ‘SANS 5620
matter-free basis), %, max. 1.7 1.7
pH value, min. 35 35 SANS 5626"
Difference between pH values, max. 07 07
Water vapour permeability, mg/cm? - h, min. 0,80 0,80 SANS 5647
SANS 5670
‘Water vapour coeflicient, mg/cm®, min, 20 20 SANS 6228
Resistance to rubbing, after 50 rubs wet and 150 rubs dry: SANS 6080"
Grain side
Permissible colour change, rating, min. 4 -
Flesh side (leather for unlined boots only)
Permissible colour transfer, rating, min. 4 4
‘Adhesion of finish, N/cm of width, min SANS 6191
Dry 35 -
Wet 20 -

1) See the relevant subclause of 7.5 for additional information.





Table  Shows the requirements for upper leather of boots (SANS 1114 2006).
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Table 2 Requirements for tongues and leather linings (SANS 1114 2006).
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Table 3 Requirements for fabric for linings (SANS 1114 2006).

Warning symbols
sign that conveys a general safety message, by using a combination of colour and geometric shape and that, by the addition of a graphic symbol or text, conveys a particular safety message 
Safety colours 
The general safety colours should give as show in the table (SANS 1186-1).
[image: image7.emf] 
Table 2 General meaning of safety colours (SANS 1186-1).
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Table 2 — Contrast colours (SANS 1186-1).

Some of the signs and their meaning include (SANS 1186-1).
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Figures: Safety signs (SANS 1186-1) 
The symbols or signs should be clearly visible to all employees
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Figure 1 — Viewing distance (SANS 1186-3 2004).
 The equation to determine the maximum viewing distance is give below (SANS 1186-3 2004).
d = s × p

where:
d is the maximum viewing distance, in metres;

p is the height (vertical dimension) of the symbolic sign, in metres;

s is a constant, 200 in the case of internally illuminated signs.

Labelling

All signs should be labelled at the back and legibly marked as follows (SANS 1186-2 2007).
a) Manufacturer's name, trade name or trade mark, and his address
b) Written RADIOACTIVE if they are radioactive
c) Radiation hazard sign should be shown
d) The word TRITIUM should be shown and the radioactive activity on the date of supply, in gigabecquerels
e) Serial number
f) Date of supply
(g) Words “WARNING – DO NOT OPEN” should be present
Public liability
Liability to give relief in case of no fault 
Employers should be liable to give relief where death, injury or damage has resulted (Act 6 of 1991). 
Duty of owner to take out insurance policies 
 Section 3(1) states that employers should be insured against liability to give relief and should take out insurance policies providing for contracts of insurance (Act 6 of 1991) 

Application for claim for relief 

Application may be done by a person who has sustained injury, owner of property that has been damaged and representatives of the decreased person if death has resulted (Act 6 of 1991). 
Award of relief
Section 4(2B) states that after the award has been made to the Collector, the insurer should pay within 30 days in the manner the Collector may direct (Act 6 of 1991). A relief claim of death, injury or damage to a property should be paid as quickly as possible within the 30 days (Act 6 of 1991). 

Right to claim compensation for death 
Insurer or owner should be liable pay compensation with respect to any death (Act 6 of 1991). 
 Emergency preparedness 

Emergency plan 
Emergency plan can be based on different steps (Code of practice 2007). 
1. Make a brief summary of job description and highlight measures identified on site 
2. Make a list of emergency phone numbers to be available on site 
3. Inform all employees about a rescue plan and a rescue personnel 
4. Make sure that first aid kits are available 
5. Discuss the plan and describe the standard safety requirements 
6. Ensure that safety equipments such as fire detectors and extinguishers are in place 
 First Aid 

 Regulation 3(1) of the General Safety Regulations states that, in a workplace of more than 5 employees the first aid kit shall be available and visible (Code of practice 2007). Regulation 3(1) of the General Safety Regulations states that, in a workplace of more than 10 employees first aid competent person with valid certificate should always be in place and at least one personnel should have had first aid trainings (Code of practice 2007). 

Rescue Methods 
1. Employees should have trainings on rescue missions 
2. Personnel involved in rescue attempt should be responsible for their safety 
3. Rescued persons should be sent to the hospital immediately 
Conclusion

All employers should be bounded by relevant legislations to provide safety, healthy and non-risky environment to their employees. All employees should have relevant training, qualifications, experiences, insurance and protective equipments all the time. All employers are liable to give a relief to an injured respective employee or damaged property or if death has resulted. Emergency plan should be known by all employees and first aid kits should always be available. 
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