Technological regulation for Earthworks

Task 1: Technological regulation and schedule of ground work for your building. Solve transport of machines and mechanization.  
1) General information about the construction 

1.1) General information about the construction 

Identification:

Construction features, building performance, purpose (for housing, manufacturing etc.); 

Division into construction objects;
Location of construction;
Description: basement, number of floors, type of roofing etc.  
1.2) General information about the process

The shapes of construction objects, terrain slope, geological situation;
Properties of subsoil, layering;
The influence of ground water, presence of radon, the features important for excavation works;
2) Takeover of workplace 

2.1) Takeover of construction site 

Solved only in this initial process: taking over the site between the investor and landowner;
Accompanied by the situation with marking existing networks;
The network connections: electricity, water, waste water, routs etc.   
2.2) Takeover of workplace 

To be considered that work organizing deals with different types of earthwork ;
Assume fenced area, spaces needed for machine excavation and digging;
Results of geodetic survey of the construction placement (main points) etc.  
3) Materials
3.1) Materials 
Normally includes a listing of basic and supplementary material with reference to standards and other regulations in tabular form.  
Here – we don’t assume any other material than soil.
Partially is necessary only lumber (sawn wood), nails, string plumb and similarly to demarcate constructions (tracing) and to erect geodetic benches.
Lime – for designation (lime contour) borders before mechanical digging of trenches and pits. 
Only in case of vertical sides of excavation will be needed lumber for timbering.  
3.2) Primary and secondary transport 
3.2.1 Primary transport 
On the base of balance of soil and topsoil to solve the volume to be transported out of site;
Amount of topsoil counted as layer from 0.2 to 0.5 m;
Soil or rock: volume of trenches and pits;
As to the excavation and transport out of site to count output of excavator (make choice of type: backactor/face shovel) and the number of vehicles needed for transport of spoil (excavated soil or rock – larger volume because of soil or rock loosening - at 1.2 x)
3.2.2 Secondary transport
Secondary transport solves transport within the site area;
Manually made transport of soil in compliance with hand digging of trenches and cleaning footing bottom;
Hand transport with wheelbarrows.
3.3) Storage 
- Storage of small material and tools by using site cells of construction site facilities.
4) Working conditions 
To avoid frost (frozen soil)!

4.1) General working conditions 
Ensure use of site facilities – electric power, lighting;
Establish storage areas, dumps, roads;
- Generally:

· ambient temperature,

· requirement for work in the winter,

· weather conditions,

· requirements for work of the previous activity,

· training staff.
4.2) General conditions of process
Consider specific requirement; 
With regard to material and technologies.
5) Workflow (i.e. technological prescription in details)

- Chronological sequence and description of working operations, with detailed technical data so to get  clear progress of work the most common defects and their removal measures to be taken after the shift and after the process accomplished.
Chapter divided into steps

Removal of shrubs, bushes, trees – protection of those remaining on site

 Areas for storage of topsoil (contours of area mark by lime)

Maximum height of topsoil dump 1.5 m (recommended 1.2 m)

Setting out constructed building (benches, pins)

Defining contours of excavated pit, sloping of sides or shoring (OSH requirement – depth of excavation with vertical sides requires shoring in urban areas from 1.3 m, in open terrain from 1.5 m) 
Ensure drainage of pit 
Stored the soil for backfill along a basement

Increased amount of soil for backfills or embankments of at least 20 % due to compacting of loosening excavated soil 
6) Staff, professions 
Compositions of working groups:

- Leader of crew – number of workers in various occupations,

machine operators

qualifications, licences, permissions 
- In regard of earthwork drivers, engineers, operating machinery.
7) Machines, tools and work aids 
7.1) Machines 
Considering the division of machines for a topsoil removal;
Excavation machines for the pit and possibly machinery for foundation trenche;
Verify machine range and distances from excavating bottom;
With the view of entry and exit of the pit of particular machine;
 (parameters can be found on websites of producers, e.g. Caterpillar and others  www.p-z.cz);
Refer to excavator travel scheme;
Of course your pictures and diagrams will be adjusted according to your building;
Design of dozer travel – only for large areas;
For smaller areas of removing topsoil can be used excavator to reduce number o machines needed transportation to site; 

Scrapers – do not think; they are suitable for extensive construction and areas;

7.2) Tools and utilities 
Electrical and mechanical hand tools – number of pieces;
Also the common work tools like shovel, spades, wheelbarrows, buckets, hammers etc. - their numbers are not necessary indicate available on site.

Adapt the stage of specific earthwork.
7.3) Tools OSH
Personal protective equipment and aids, helmets, vests, clothing, shoes, ties etc.
Adapt to the stage of earthwork.  
8) Quality control 
8.1) Input control
Determination of acceptance of previous work, which will be covered by subsequent work
Acceptance of previous work
- documentation of tests carried out; who is responsible; where the results of tests have to be written;
Here we focus primarily on the take over of the site, defining of existing networks;
Take over of workplace;
Document for trees felling (cutting down trees).
8.2) Intermediate control

- controls, tests and inspections during construction and implementation of the stage,

- required inspection and testing during ongoing work,

- documentation of tests carried out; who is responsible; where the results of tests have to be written,

Mention the required checks of ground properties; 

Pinpoints;
Deep excavation;
8.3) Checkout - final control
Specifications and data that are required as the results of construction work

Such as bearing capacity and flatness of footing bottom, 

Humidity, technical parameters of compacting; documentation of tests carried out; who is responsible; where the results of tests have to be written
Checking of finished work, geodetic control, deviation from flatness;  
9) Health and safety at work – OSH 
Law 309/2006 Coll., on safety and health conditions at work including changes 362/2007 Coll., 189/2008 Coll. 

Government regulation 591/2006 Coll., on detailed minimum for safety and health (OSH) requirements on construction sites

Government regulation 362/2005 Coll., OHS requirements for workplaces with risk of falling from a height on in depth 

- Government regulation 101/2005 Coll., on detailed requirements for workplace and working environment
- Government regulation 378/2001 Coll., laying down detailed requirements for safe operation and use of machinery, technical equipment, instruments and tools 
- Government regulation 494/2001 Coll., establishing method of recording, reporting and sending a record of injury, pattern of injury record and range of institutions, which marks the work accident and sends a record of the accident
- Decree 268/2009 Sb. on technical requirements on constructions replacing decree137/1998 Coll. and decree 502/2006 Coll., which the decree 137/1998 Coll. completed
- Government regulation 178/2001 Coll., laying down the conditions of health protection of employees at work, as amended in government regulation 523/2002 Coll., and government regulation 441/2004 Coll.
- Government regulation 361/2007 Sb., laying down the health conditions of employees at work 
- Decree 48/1982 Coll., laying down the basic requirements to ensure safety at work and technical equipment as amended (update: 324/1990 Coll., 207/1991 Coll., 352/2000 Coll., 192/2005 Coll.) 
- List of protective equipment and safety measures 
- Council Directive 92/57/EEC on the minimum safety and health requirement at temporary and transitional sites,

- Law 61/1988 Coll., on mining activities, explosives and state mining administration
Listing main points for the given workplace List of protective equipment and safety measures;

10) Ecology – the impact on the environment (waste management)
Law 185/2001 Coll., waste, Decree 383/2001 Coll., on details of waste management,  

Decree 381/2001 Coll., Waste catalogue, List of hazardous waste 

Law 86/2002 Coll., on air protection 

Law 114/1992 Coll., on nature and landscape protection 

Government regulation 148/2006 Coll., on health protection against adverse effects of noise and vibration
Law 185/2001 Coll., on waste and amending some other laws 

- Decree 383/2001 Coll., on details of waste management
- Decree 381/2001 Coll., establishing the Waste Catalogue, List of hazardous waste and List of states for export, import and transit of waste and the procedure for granting permission to export, import and transit of waste (Waste Catalogue) 
Designation of waste on site according to Waste Catalogue: code, name: 

- 170804 – soil excavated
- 170302 – demolition of roadbed 
Nor must be forget in the drawing of site facilities to place containers for disposal
During the construction will not adversely affect the environment – may not occur excessive dust and noise 

Fire water supply should be provided for up to approximately 60 m distant hydrant 

In each construction site cell (accommodation container) will be located handheld fire extinguisher  
Overview of other legislation:

- Law 86/2002 Coll., on air protection and amending some other laws (the Clean Air Law) 
- Law 114/1992 Coll., on nature and landscape protection  
- Government regulation 148/2006 Coll., on health protection against adverse effect of noise and vibrations 
Mention the points on OSH, ecology and dealing with waste on your individually designed construction
11) Literature, standards, www sources 
All substrates recommended and individually studied, on which the prescription was prepared.  That would be a complete technological prescription for earthwork:

- Schedule of earthwork – see lectures,

- Travel machine scheme for removing topsoil,

- Travel pattern scheme for machine excavated pit, including drive trucks for removal of excess soil
- Travel pattern for smaller machine excavated foundation trenches on the bottom of pit, the entry and exit path from the pit
- The situation layout with indication of construction site equipment – freehand sketch can be acceptable
- Layout and two sections for machine excavation of pit and further hand digging of last for about 10 cm to clean footing bottom of structures

- For the reason of a formwork of steel reinforced foundations to consider extending trenches about 60 cm from each side of the strip foundation structure. 
Scheme for removing topsoil (also freehand sketch)
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Scheme for machine excavated pit
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Excavation of foundation trenches       [image: image3.emf] 
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