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SANS 51992-1-1 in Practice:
Key Changes from SANS 10100

- Kim Timm
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SANS 51992-1-1 in Practice

• A brief origin story of SANS 51992-1-1

• Code format and approach

• Sample of relevant issues & changes:

o General

o Materials

o Additional Information

• Textbooks & Courses that can help

Overview
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SANS 51992-1-1 
History
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• 1985 : Standard Building regulations: One document : All materials + loading

• 1989 : Loading code SABS 0160

• SABS 0100:1992 – 1st limit states concrete standard for South Africa

• Heavily based on BS 8110

• Updated SABS 0100: 2000

• 2007: Process started for new revision 

• Updating of Loading Code & Basis of Design

History



Engineering · EyobuNjineli · Ingenieurswese

SANS 51992-1-1 in Practice

Why are revisions needed?

• Correction of errors and omissions

• Incorporation of latest research and developments

• Update on industry practices

• Harmonisation between:

o Standards

o Countries
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Revision options
• Options considered for the revision:

• Update SANS 10100-1
• Re-write

• Adapt a foreign code
• Adopt a foreign code - EN-1992-1-1

Time/cost/expertise

Expertise/updates/
vs

Local conditions/practice

7
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Advantages of adopting foreign code:

Regular updates

Supporting material (manuals, software, graphs)

Time to implement

Disadvantages of adopting a foreign code:

Materials 

Local practice and procedures

Local standards

Local environment

Adopting a foreign code
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Decision in 2007 : Adopt EN 1992-1-1 with an own set of nationally determined parameters (vs. adapting EN 1992-1-1)

• Replaces BS 8110 as reference

• Compatible with SANS 10160

• Available material from UK

Process to adopt responsibly : 

 comparative calculations 

 review for local implications

 identifying and motivating the choice of nationally determined parameters. 

 characterizing of South African material properties

Decision
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SANS 51992-1-1 
Format
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Eurocode format

Standard main document : EN-1992-1-1 / SANS 51992-1-1

National Annex with nationally determined parameters: SANS 51992-1-1-1
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Extract from SANS 51992-1-1

Extract from SANS 51992-1-1-1
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Table of Content:
SANS 10100

Table of Content:
SANS 51992-1-1

1. General

2. Basis of design

3. Materials

4. Durability & cover

5. Structural analysis

6. Ultimate limit states:

• Bending, Shear, Torsion, Punching etc

7. Serviceability limit states:

• Cracks, Deflections

8. Detailing of reinforcement

9. Detailing of members

10. Additional rules for precast

11. Lightweight aggregated concrete structures

12. Plain and lightly reinforced concrete structures

1. Scope

2. Normative references

3. Limit states design

4. Reinforced concrete (design and detailing)

• Analysis, Beams, Columns, Slabs etc.

5. Prestressed concrete (design and detailing)

• Analysis, Beams, Columns, Slabs etc.

6. Precast, composite and plain concrete (design and 
detailing)

• General, Construction, Connections etc

7. Fire resistance
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Relevant issues from adopting EN-1992-1-1
General e.g.: 

• Shear resistance

• The use of L/d ratios for flat slabs with 
low percentage reinforcement

• Fire resistance for concrete structures

Materials e.g.:

• Concrete strength (cube vs cylinder)

• Steel Classes

• Durability

• High concrete strength classes

More information on:

• Light-weight concrete

• Prestressed & pre-cast concrete

• Creep and shrinkage

• Reinforcement
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General 
Considerations
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• VRd,c is the design shear resistance of the member without shear reinforcement

• If the design shear load (VEd) is more than VRd,c, shear reinforcement is required for the 
full force.

• Required shear reinforcement is based on the Variable Strut Inclination (VSIM) analogy. 

• The strut angle may be freely chosen between 1 ≤ cot ≤ 2.5

• A smaller strut angle makes the stirrups more effective, but the concrete strut works 
harder. (i.e. the choice will depend on whether the designer prefers to optimise stirrup 
quantities or web thickness)

• Yielding of shear reinforcement is ensured by requiring that the concrete strut capacity 
VRd,max be more than the stirrup capacity VRd,s

• Additional limitations are included in SANS51992-1-1 Section 6.3

Shear
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Fire

EN 1992-1-2: Fire Resistance of Concrete Structures

• Not adopted in South Africa

SANS 51992-1-1-1 Section 6.7.2: Fire Resistance

• Tables for required cover for fire resistance 
depending on element type, material and exposure.

• For complex structures / issues / high fire ratings, 
the more rigorous calculations in EN 1992-1-2 can 
be referred to.

Photo Credit: Getty Images
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Span/effective depth ratios

Extract from SANS 51992-1-1-1
Section 6.4.2 Reinforcement ratios of less than 0.5%
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Material 
Considerations
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Concrete Strength

𝑓௖௞,௖௨௕௘ =  𝑓௖௨

𝑓௖௞ ≈ 0.8 𝑓௖௞,௖௨௕௘

C30/37

(𝑊ℎ𝑒𝑟𝑒 𝑓௖௞,௖௨௕௘ < 80 𝑀𝑃𝑎)
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SANS 51992-1-1-1: Table 8 – Strength Classes for Concrete
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Steel Classes: Ductility
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Durability

New Philosophy
•Determine environment and required longevity

•Determine required durability

•Choose an approach to achieve durability, and then

•Determine structural design

Traditional Approach
•Design structurally and then

•Determine how to make the structure durable
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Concrete Cover

Minimum concrete cover cmin shall ensure:

Adequate transmission of bond forces

Protection of steel from corrosion

Adequate fire resistance

cmin = max{cmin, b; cmin, dur + Δ cdur, γ - Δ cdur, st - Δ cdur, add; 10 mm}

Where:

cmin, b minimum cover for bond requirements 

cmin, dur minimum cover for environmental requirements

Δ cdur, γ additive safety element

Δ cdur, st reduction of minimum cover for stainless steel

Δ cdur, add reduction of minimum cover for additional protection

Concrete cover is the primary means of ensuring durability:

Nominal cover is defined as a minimum cover cmin plus an allowance in design for deviation Δ cdev

cnom = cmin + Δcdev
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High Strength Concrete

Extract from SANS 51992-1-1-1

Extract from SANS 51992-1-1: Table 3.1
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Other 
Considerations
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• Light-weight concrete
• Prestressed & pre-cast concrete
• Creep and shrinkage
• Reinforcement
• Non-linear analysis
& more

Other Considerations

…But use with care and due diligence!
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to SANS 51992-1-1

Greg Parrott

kznit@axxess.co.za

ISBN 978-1-0370-9675-4

Reinforced Concrete Design 
The Concrete Centre

R.S Narayanan, C.H. Goodchild

www.concretecentre.com

ISBN 1-904818-35-8

Concise Eurocode 2

to Eurocode 2 (7th Edition)

Mosley, Bungey and Hulse

ISBN 978-0-2303-0285-3

Reinforced Concrete Design 

SANS 51992-1-1 in Practice
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Thank you
Enkosi
Dankie


