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About this book

Rammed earth waling is a beautifud, durable bulding
material with a long and successiul tradition in the UK and

sutted to a range of situations. Until
now there has been no authoritative gudance on the use of

rammed earth in the UK.

This book presents state-of the-art Duc!kd gudance on
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r of rammed
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earth, it contains numerous photos of rammed earth
buidings in the UK, Europe, the USA, Africa and Austraka,

and includes construction detads.
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1990’s Cavity wall

1980's Cavity wall

1900's Solid Stone wall. 1700’s Cob on low stone wall.
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Rammed Earth Structures

Rammed Earth*”
Structures

Remming earth has been 8 method of construction for centuries in many parts of the werld
and the technique can produce buildings that are strang, durable, safe and desirable; and
becauss earth is an sbundant and cheap resource, rammed sarth buildings are often very
econemical

To achisve the best results the right tachnigues fer the selection and testing of soils must be
used to protect walls from water damage and shrinkage. This bock aims to show how high
standands can be achieved and the criteria on which rammed earth structrés and budlding
tachniques can be judged.
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Julian Keable is an architect of long standing who initisted the use of rammed earth for
projects in Africa in the 19708 and continued working in the field until the and of the 1990s.

Rowland Keable has been warking with rammad earth and building rammed sarth structurss.
since the mid-1980s. In colisborating on thia Code of Practice a new direction was st
leading to the Code becoming a national standard with progress towards a regional standard
more recently.

tect and builder wha has designed and n rammied earth in bo
alfis | wish | had had this document long ago.”
Mick Pearce AADip! (hons) RIBA MIAZ, architect with global experience

PRACTICAL ACTION '
Publishing b
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About this book

Rammed earth waling is a beautifud, durable bulding
material with a long and successiul tradition in the UK and

suited to a range of situations. Until
now there has been no authoritative gudance on the use of
rammed earth in the UK.
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earth, it contains numerous photos of rammed earth
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119

Appendix C

Structural wall design

When a more rigorous approach to that set owt i Chapter 6 for checking
the structural resistance of rammed carth walls is required, @ procedure
based on loadbearing masonry design may be used™ . The methadology
15 based wpon @ lmis state philasophy m which characsenisac compressive
srengehs and facsored design loads (actions) are wsed. Other suitabie,
recognised and accepted structural desgn approaches may also he
employed.

C.1 Material partial safety factor (y,)

A partial safety factor s applied to material property desizn
values to account for variations in materials and quality of work.
For example, material properties are often determined using
small specimens prepared under laboratory conditions, and so do
not include features such as boniness. Criteria influencing the
partial safety factor value, together with outline values, are
summarised in Table CI. Selection of the partial safety factor is
atthe engineer’s discretion. There are insufficient data to make
more specific rec The rec value for
pardal safety factor varies between 3 and 6, though design
engineers may select alternative values as they consider
appropriate. Designers should also consider the possible

of fail  likelihood for accidental damage

Table C1 Values for material partial ssfety factor (1,)

Suggested criteria tra)

Works camied cut by expericnced specialist contmactor, tred and teved

materialy, maserialy Sum consisiers mpply of mix maserialy tested fally &

accordunce wih provisions of Appendices Aand B, fdl prograsme of

complasce testing durng comruction, maserads well within feccmmended
Semits of saitability criteriz, maerial property tet sesulls demonsteae

consistent sepeatabic perfomance 3040

Works caried cul by general conteactor mader supervincn, wsiod matcral widh limited
Sborsiory 1ot &, Gl programme of complisce ioting deing coastucsvn, smaterisls
wihin recommended limits of witsbility critesia 40-5.0

Works camied cut by inexpericnced labour under some mpervison, usried

manural or quarry wase maserial with limitad tew dats, limited programme of
omplance tewing. mulcral marginally comply with recommended limitsof

susability criteria, material propety let rowlts dhow some iconsisiessy 5060
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The value of #, iz taken as follows:

(a) For cross-sections at a distanca preater than 0.2 5hbelow the
level of the bearing:

=100
() For cross-sactions at a distance within 025 below the level
ofthe bearing ofthe comcentrated load on the member:
%, = [0.5501+ 050, /LY (d /A, or
%, = 130+ (a/L)
whichever isless, but &, not less than 1.00, or greater than 1.50,
where: 4 = bearing or dispersion area of the concentrated
Ioad at the design cress-section under
consideration
4, = effectivearea of dispersion of the concenmrated
load at mid-height (se= Figure CI)

a, = distance from the end ofthe wall to the nearest
end of the bearing arsa

L = dearlength of the wall

I, = effectivelength ofload dispersal at mid-
height of the wall

t = sedion thickness

Pikilile loading poalions

¥

I
-
]

Figare €1 Disparsion of coacentrated loads (4,,= L)
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African Standard

ECVET Earth Building Earth building market unit E

Learning outcomes Level 3
KNOWLEDGE SKILLS
pmr— ryey

Ecology and green bulding tools, insulation materials,
earth building products
- Lol and regional techniques

- Business and management principles
o Basicmaths, tender, quantity and specfications
o Image and idertity
o Contracts, payment plans, insurance
o Basicunderstanding of risk
- Sourcing of materials and toos (producers and suppliers)
- Study of a regional market, specific target groups
- Strategic Plan
- Earth construction networks

- Buikding regulations affecting earth works
= Health and safety regulations.

pls of the earth buiding
techniques
Develop a communication strategy

- Presant yourself professionally
- Make a regional market study

Make a cost/material estimate and prepare data for a
tender

- Liaise with contractors, architect/engineer and cients

about
spedfic needs for earth dements
earth buikling programme
own scope of responsibility
own scope of works

COMPETENCE

- Give input for an active marleting strategy
Coordinate work with own training/education
to0

- Explain the advantages of earth over conventional bulding materials
- Wdentify targets and develop a business strategy in earth buikling, in scope to self-employment

Id and new, abo f clay, about the

- Inform non earth buiding specilsts about earth
dvant: f over. al
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Criteria and Indicators for the Assessment of Skills Level 3

Criteria Indicators
Reading plans. - The quantities are correctly cakulated on the basis of the plans.
Quantity measurement « The correat quantities are used

The processes Involved are correctly identified and described
The prices quoted are substantiated

Estimate of costs The correct quantities are calculated
The correat use of material and machinery is calaulated
- When calculating hourly mtes, all necessary factors are considered

Compilation of a tender - The tender is clearly presented

Ensure that standards of work and materials comply with relevant codes of practice and to current standards,
Further skils in marketing cannot be objectively examined. It is only possible to examine knowdedge of the subjet

UntEL3
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COSVR549

Recommended Qualification Structure
Prepare and erect or conserve and restore earthen . or Title: Preparing and erecting or conserving and restoring earthen structures in the
structures Heritage Skills (Construction) workplace
L Level 3 ot 3
This structure has been recommended by employers and stakeholders from the above occupational area B
Overview This standard is about interpreting information, adopting safe, healthy and for organisaions to form the basis of academic capability and competence outcomes. Qualifications with a

competence outcome at the above level must have units derived from the following National Occupational
environmentally responsible work practices, selecting and using materials, Standards (NOS) and consist of the mandatoryloptional groups as stated for the individual option route. Learning outcomes. Assessment criteria

tools and and erecting and

temporary

support in order to prepare and erect or conserve and/or restore earthen

structures

This standard s for people working in the occupational area of heritage skills

and can be used by operatives, supervisors and managers

COSVRS49 Prepare and erect or conserve and restore earthen structures

African Standard

MANDATORY (all option routes)

VR209 v2 Confirm work activities and resources for the work
VR210 v3 Develop and maintain good working relationships

VR211 v2 Confirm the occupational method of work

VR546 v1 Working on conservation and restoration projects
VR641 v2 Conform to general workplace health, safety and welfare

PLUS ONE OF THE FOLLOWING OPTIONAL ROUTES

Masonry, Brickwork or Earthen Structures Occupations Option Route
Mandatory
VR547 v1 Conserve or restore stonemasonry, brickwork or earthen structures
VR548 vi Prepare and mix lime mortars
Plus one of the following occupational groups

Mason group (Total 9)

Mandatory

VR201 v3 Set out complex stonemasonry structures

VR202 v3 Erect complex stonemasonry structures

Brick Worker group (Total 9)

Mandatory

VR48 v3 Set out complex masonry structures

VR49 v3 Erect complex masonry structures

Earth Builder group (Total 8)

Mandatory

VR549 v2 Prepare and erect or conserve and restore earthen structures
Additional for the Earth Building Group option (not compulsory)
VRS556 v3 Produce plaster and render finishes on conservation or restoration projects or

earthen structures

VR557 v3 Conserve, restore or repair solid plaster or render surfaces
VR767 v1 Prepare and mix earth plasters and earth renders

Finisher group (Total 8)

Mandatory

VRS550 v1 Select, prepare and apply finishings to structures

Dry Stone group (Total 8)

Mandatory

VRS567 v1 Build dry stone structures

Continued.

August 2015 mka

g s e 313 018

The learner will be able to:

The learner can:

1 Interpret the given
information relating to the
work and resources when
preparing and erecting or
conserving and restoring
earthen structures.

o |

Interpret and extract information from drawings,
specifications, schedules, method statements, risk
and 3

Comply with information and/or instructions derived from
risk andlor method

Describe the organisational procedures developed to
report and rectify inappropriate information and
unsuitable resources and how they are implemented.

Describe different types of information, their source and
how they are interpreted in relation to
- drawings, specifications, schedules, method

risk 3

information, archaeological watching brief, historical
conservation plans and charters, legislation, official
guidance and current regulations goveming
buildings.

2 Know howtocomplywith |21 Describe their responsibilities regarding potential
relevant legislation and accidents, health hazards and the environment, whilst
official guidance when working.
preparing and erecting or ~ in the workplace, below ground level, in confined
conserving and restoring spaces, at height, with tools and equipment, with
earthen structures. materials and substances, with movement/storage of

materials and by manual handling and mechanical
lifting.

22 Describe the organisational security procedures for
tools, equipment and personal belongings in relation to
site, workplace, company and operative

23  Explain what the accident reporting procedures are and
who is responsible for making reports.

3 Maintain safe working 31 Usehealth and safety control equipment safely and
practices when preparing comply with the methods of work to carry out the activity
and erecting or conserving in accordance with current legislation and organisational
oF and restoring earthen requirements when preparing and erecting or conserving
structures. ¢ and restoring earthen structures.
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Lessons learned:
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Lessons learned:

Standards take time
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Lessons learned:
Standards take time

Multi country approach often faster
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Lessons learned:
Standards take time
Multi country approach often faster

If it looks and feels like a standard then it can act as one
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Lessons learned:

Standards take time

Multi country approach often faster

If it looks and feels like a standard then it can act as one

Research can be useful in making the case but should not be confused with standard writing
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Lessons learned:

Standards take time

Multi country approach often faster

If it looks and feels like a standard then it can act as one

Research can be useful in making the case but should not be confused with standard writing

Actors working together have greater agency than individuals, but committed individuals can drive processes
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Obrigado por ouvir
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