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i. Fitness for purpose
ii. Safety and reliability
iii. Economy
iv. Durability
v. Maintainability
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• Reinforced concrete is concrete strengthened with steel bars 
or reinforcements

• Concrete is a mix of cement, sand, aggregate and water. High 
compression strength but lower in tension.

• Steel reinforcement has high tension strength
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The Eurocode Family (58 all together)

EN 1990 Eurocode Basis of structural design

EN 1991 Eurocode 1 Actions on structures

EN 1992 Eurocode 2 Design of concrete structures

EN 1993 Eurocode 3 Design of steel structures

EN 1994 Eurocode 4 Design of composite steel and concrete structures

EN 1995 Eurocode 5 Design of timber structures

EN 1996 Eurocode 6 Design of masonry structures

EN 1997 Eurocode 7 Geotechnical design

EN 1998 Eurocode 8 Design of structures for earthquake resistance

EN 1999 Eurocode 9 Design of aluminium alloy structures



EUROCODE 2 : DESIGN OF CONCRETE STRUCTURES

EN 1992-1-1 General rules and rules for buildings

EN 1992-1-2 General rules – Structural fire design

EN 1992-2 Concrete bridges – design and detailing rules

EN 1992-3 Liquid retaining and containment structures



Eurocodes Title Superseded standards

EN 1991-2 Traffic loads on bridges BD 37/88

EN 1991-3 Actions induced by crane and 
machinery

-

EN 1991-4 Silos and tanks -

EN 1992-1-1 General rules for buildings BS 8110: Parts 1, 2 and 3

EN 1992-1-2 Fire resistance of concrete 
structures

BS 8110: Part 1 Table 3.2
BS 8110: Part 2 Sect. 4

EN 1992-2 Bridges BS 5400: Part 4

EN 1992-3 Liquid-retaining and 
containment structures

BS 8007



Eurocode British Standard

Action Force or imposed displacement

Verification Check

Resistance Capacity

Execution Construction

Permanent action Dead load

Variable action Live load or imposed load

Isostatic Primary





Logi Rawatan Air Jambatan

2.3  Design working life





 Detailing and durability requirements are to ensure that a
structure has satisfactory durability and serviceability
performance under normal environments throughout its
lifetime.

 These requirements will involve aspects of design, such as
concrete mix selection and determination of cover to
reinforcing bars, as well as selection of suitable materials for
the exposure conditions which are expected.



The nominal cover can be assessed as follows:

Cnom =  Cmin + Cdev

where Cmin shall be provided in order to ensure:

•The safe transmission of bond forces

•The protection of steel against corrosion (durability)

•An adequate fire resistance

And  Cdev is an allowance which should be made in the design 
for deviation from the minimum cover. It should be taken as 
10 mm. It is permitted to reduce to 5 mm if the fabrication 
subjected to a quality assurance system.







• Bond

• Durability

• Fire Resistance



Minimum cover for bond, Cmin, b (EN 1992-1-1)



Arrangement of 
bars

Minimum cover Cmin,b*

Separated Diameter of bar

Bundle Equivalent diameter

n =  nb  55 mm

where nb is the number of bars in the bundle, which
is limited to

nb  4 for vertical bars in compression

nb  3 for all other cases

* If the nominal maximum aggregate size is  32 mm, cmin,b should be
increased by 5 mm

Minimum cover for bond, Cmin, b (EN 1992-1-1)



Minimum cover for durability, Cmin, dur (EN 1992-1-1)

Recommended structural class







• Bond

• Durability

• Fire Resistance

•





Minimum cover for fire resistance, Cmin, fire

Rather than giving a minimum cover, the tubular method based on nominal 
axis distance is used. This is the distance from the centre of the main 
reinforcement bar to the top or bottom surface of the member.

a >  Cnom + link + bar/2

asd =  a + 10 mm

From Table 5.5 and 
5.6 BS EN 1992-1-2: 
2004









• Min cover regard to Bond, Cmin,bond =20 mm

• Min cover regard to Durability, Cmin, Dur = 45 mm

• Min cover regard to Fire Resist, Cmin, Fire

asd= 30 +10 = 40 mm

Cmin= asd-Ølink-Øbar/2

= 40-6-(20/2)

=24 mm

• ؞ Nominal Cover , Cnom= Cmin + Cdev

• Cnom =  45 + 10

= 55 mm









• Min cover regard to Durability, Cmin, dur = 40 mm

• Min cover regard to Fire Resist, Cmin, Fire= 20 mm

• ؞ Nominal Cover , Cnom= 40









Designing a concrete mix consists of selecting the correct proportions of
cement, fine and coarse aggregate and water to produce concrete having
the specified properties. Sometimes additional ingredients such as ground
granulated blastfurnace slag (ggbs), pulverised-fuel ash (pfa), or admixtures,
are used. There are many properties of concrete that can be specified, eg
workability, strength, density, thermal characteristics, elastic modulus and
durability requirements. The properties most usually specified are:

• The workability of the fresh concrete

• The compressive strength at a specified age

• The durability, by means of specifying the minimum cement content and/or
the maximum free-water/

• cement ratio and, in some cases, requiring the use of selected types of
materials



1. Strength         w/c

2. Workability        Free water content

3. Cement content

4. Total aggregate content

5. Fine & coarse Aggregates



+ Fly Ash







Concrete

Workability

DurabilityStrength



• Which cement to use?

• 42.5 or 52.5?

Sulphate Resistance 
Cement:

OPC+ Fly Ash

OPC+ GGBS

OPC+ PFA

What happen if 
cement is solely 
OPC?



What happen 
if add more 
water in 
concrete mix?



Design based SSD condition



Good understanding could 
design durable concrete 
within 15 minutes



• Cover Design

• Concrete Mix Design

• Correct Selection of Materials

• Compaction

• Curing Process

• Quality of workmanship




