DGCST034 - Excavation Work 


INTRODUCTION

Excavation work can be as simple as digging a trench to install a pipe or as complex as building an underground tunnel.

Although most excavations are temporary they are a place of work and must be made safe for people to work in.

Today we will be discussing:

· the underground services you need to consider before you excavate;

· what precautions you must take while excavating;

· how excavations should be constructed; and

· safe work practices you should use when working inside an excavation.

Underground Services

Before you begin any excavation work you must always check for the location of any underground services such as:

· water pipes;

· gas pipes;

· high voltage electric cables;

· underground fuel tanks and pipes;

· sewerage pipes; and

· telephone cables.


“What can happen if you damage or dig up underground services?”


Digging into and damaging underground services can lead to:

· fires and explosions from ruptured gas pipes;

· contamination of fresh water supplies;

· flooding from ruptured water and sewerage pipes;

· soil contamination from burst fuel pipes;

· loss of communication and electric power services; and

· electrocution.

You can prevent damaging or digging up underground services by locating the position of cables and pipes before beginning the excavation.

Find out from your Supervisor if an “Excavation Permit” is required.  If so, you should check and read the Permit before you begin excavating.  The Permit will show you the location and approximate depth of any underground pipes and cables in the area to be excavated.

As an added precaution the position of the underground services should be marked along the ground which is to be excavated.  You should use:

· chalk or paint to mark surfaced ground; and

· wooden pegs to mark grass or unsurfaced areas.

Never use steel pins or spikes because these can damage underground cables and pipes laid at a shallow depth.


“What are some of the precautions you should take to prevent damaging underground services?”


To prevent damage to pipes and cables when using mechanical excavators, such as backhoes, you should:

· dig trial holes, using hand tools, to confirm the position of buried cables and pipes;

· dig along-side the line of the cable or pipe rather than directly above;

· have an observer near the excavation to guide the excavator operator; and

· use shovels and spades to make the final exposure.

When excavating near underground pipes and cables you should avoid using:

· jack hammers near plastic pipes;

· explosives within 30 metres of a gas pipe;

· jack hammers within 500 mm of a cable.

You should treat all underground pipes and cables as being “live” unless written confirmation is given that the service has been isolated.  If possible, the underground services should be isolated prior to the excavation work.

Ground Support

Many accidents occur because the walls of the excavation collapse or cave in.  One cubic metre of soil weighs approximately 1.3 tonnes so you can easily be crushed or killed by a collapsed excavation.

The stability of an excavation face is affected by the:

· excavation depth;

· soil type;

· ground water pressure; and

· loads on the nearby ground surface.

You must not work in excavations deeper than 1.5 metres which have not been battered, benched or shored because vertical excavation faces can easily shear and collapse.


Battering is the simplest method of stabilising excavation faces and involves digging the faces so they are sloped rather than vertical.  The amount of slope needed depends upon the type of soil, moisture content, and loads on the nearby ground surface.  This method is only suitable for excavations down to three metres deep.

Benching is used for excavations which are deeper than three metres.  Benches must be set at three metre vertical intervals and must not be less than 1.2 metres wide.

Shoring must be installed along all of the excavation faces when battering or benching is impractical.  Various types of timber and steel sheeting systems are used with support frames and hydraulic rams to prevent faces caving in.

Even if the excavation is shored you should frequently check for any signs of the faces collapsing.  Look for:

· cracking of the faces;

· cracking of the ground near the edges of the excavation; and

· bulging or distorted shoring.


“What are some other steps you can take to prevent the excavation collapsing?”


Other things you can do to prevent excavation collapsing include:

· store excavated soil at least half a metre from the edge of the excavation;

· keep vehicles and heavy machinery away from the edges of the excavation;

· pump ground-water out of the excavation; and

· use ditches or bunds to divert surface water away from the excavation.

Ventilation and Lighting


Excavations must be kept free from toxic and explosive gases.  Any gases which are heavier than air will tend to settle into an excavation.

You should :

· not use portable petrol or diesel engines inside the excavation because the carbon monoxide fumes are dangerous;

· check all hose fittings on any gas cutting and gas welding equipment to prevent LPG leaks; and

· keep compressed gas cylinders stored outside the excavation.

Install artificial lighting where:

· daylight does not provide enough lighting; or

· if work needs to be carried out at night.

Excavation Access


“What sort of equipment should you use to ensure safe access in and out of an excavation?”


Ladders, stairs or ramps must be used to enter or exit excavations which are more than one metre below ground level.  

Ladders should be:

· set at an angle of no more than 75 degrees;

· extended no less than one  metre past the top of the excavation; and

· located at intervals of no more than 30 metres.

Ramps should be:

· no steeper than one (vertical) in six (horizontal); and

· fitted with cleats to prevent slipping.

Use walkways or bridges with guard rails for people or equipment access across excavations.

Use the provided ladders and ramps when getting into and out of an excavation - do not jump into an excavation.

Barricading and Signs

When excavations are located near where there is a large number of people and vehicles, additional safety precautions need to be taken.  These safety measures are to protect people passing by but they also help to protect you.


“What sorts of safety precautions should you take to make the area around an excavation safe?”


The area around an excavation must be secured and made safe to warn passers-by that there is an excavation nearby.

You should:

· set up barriers or barricades around the edges of the excavation;

· place warning signs around the perimeter of the excavation;

· divert traffic away from the excavation area; and

· install flashing amber lights for night-time warning.

Working Safely in Excavations


“What are some of the things you should and shouldn’t do to prevent injuries while working in an excavation?”


Never work alone in an excavation unless there is another person close by who can help in an emergency.

To prevent injuries from slips, trips, and moving objects you should always:

· keep tools and equipment away from the edges of the excavation;

· keep the floor of the excavation free of tools, equipment and timber;

· remove loose stones and large rocks from the floor; and

· keep a two metre distance from another worker when using a pick or shovel.

You should never:

· throw or tip equipment into the excavation; or

· raise, lower or slew loads over the top of people working in excavations.

Protect all exposed electric cables against damage by:

· supporting cable sections more than 1 metre long with slings or props;

· covering any cables lying on the bottom of the excavation with wooden planks or troughing; and

· not tipping anything into the excavation which could damage the cable.

Protect plastic pipes from heat damage if welding or using gas cutting equipment nearby.

Excavations should be backfilled as soon as possible after the required work has been completed.  When backfilling you should:

· properly compact the backfill underneath a gas pipe to prevent any settling and damage to the pipe; and

· never tip anything into an open excavation that could rupture a pipe or damage a cable.

Place coloured plastic marker tape above any pipes and cables as a position indicator for any future excavation work.

Position the tape about 150 mm below the ground surface and use:

· orange tape for electricity;

· yellow tape for gas; and 

· green tape for water.

Summary

Excavations are a place of work which must be made and kept safe while people are working inside them.

Care must be taken not to damage underground pipes and cables when excavating.

Excavations can easily become unstable so they must be constructed to prevent them collapsing.

Proper access-ways such as ladders and ramps should be used when entering and exiting an excavation deeper than one metre.

Excavations should be barricaded and signposted to warn people that there is an excavation located nearby.

The condition of the excavation floors should be kept as even and tidy as possible to prevent slip and trip accidents.

Excavations should be properly backfilled as soon as they are no longer required.


Further References for the Supervisor
Code of Practice for Excavation

WorkSafe Western Australia
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Hand out sheet 1 – Underground services damage
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Hand out sheet 2 – Preventing damage








Hand out sheet 3 – Ground support








Hand out sheet 4 – Preventing collapses








Hand out sheet 5 – Ventilation and lighting








Hand out sheet 6 – Excavation access








Hand out sheet 7 – Barricading and signs








Hand out sheet 8 – Working safely in excavations
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