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Service Life Requirements  oremenmrmorens

Mo Concrete Structures-ISO 2394 & EN1990

Class Notional
Design
Service Life
(Years)

1-5
A
50

100

Example

Temporary Structures
Replaceable Structural Parts

Building Structures and other
common structures

Monumental Building Structures,
Bridges and other Civil Engineering
Structures.
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Durable concrete " esiesis

Proportio
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OF STRUCTUR ROTECTION

Cause of Deterioration

Whether the cause is corroding rebar, poor
resistance, high Impact, abrasion,
whemical attack or other reasons,
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\’ k==l Schematic Stages of Corrosion

OF STRUCTURAL PROTECTION & REHABILITATION

Induced Deterioration of a Concrete Structure

Z} Increasing nu VlSlble signs of

Damage

Limit States:
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1 — Depassivation of reinforcement
2 — Cracking of cover concrete
3 — Spalling of cover concrete
4 — Collapse of element / structure

: >
1 Time
I Initiation phase [ ] Propagation phase E
Condltlon establlshed Deterioration established through

f by monitoring survey and non-destructive testing
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OF STRUCTURAL PROTECTION & REHABILITATION
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{. * Initiation Phase - Condition
established by monitoring

* Propagation phase - Deterioration
established through survey and ND T
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OF STRUCTUR ROTECTION

v Causes of Repair Failures

It is very difficult to identify a single
cause for a particular failure, since,
frequently. There are several reasons
which are inter-related,

»Incorrect design of the repair

»Use of incorrect materials

»Poor workmanship

»\Wrong diagnosis
» Other factors



Unsatisfactory Repairs

Fair

(8
R
«+ 4
'
\
Vi c_,.s‘\
’
'

7= The failure of repairs are

gy attributable to -

,‘> Design or Evaluation errors,

& > Installation or Application errors

A

> Materials Performance

Source :- U.S.Army Corps of Engineers
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e & Approach to Repair

> Investigate the causes & identify the
- problems and understand

I> Use NDT methods to understand
t. damages and defects

¥y » Consider structural and operational
i~ requirements to select the repair
method

i > Selection of right Repair Materials
with appropriate methodology




Advanced NDT

Corrosion Analyser

ammer
ltrasonic Pulse Infrared Thermography
)/ elocity
over Meter Petrography
'ﬂ ores
' arbonation Depth  Pull off Test
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OF STRUCTURAL PROTECTION & REHABILITATION

Schmidt Hammer

Simplest & Quickest estimation of surface
hardness of concrete

Carbonation is not the only important factor
iInfluencing rebound numbers

The strength estimated from the
manufacturer's regression curve | *Imbe
multiplied by a time factor«" | ;? (‘
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orrosion Assessment

-‘f;hloride lon and carbonation testing help to
sestablish whether passive film has been
flestroyed

If film not destroyed, when will it be
gestroyed?

7 df film has been destroyed, what is state of
gorrosion?

#iHalf-cell potential

A

#Concrete resistivity
s orrosion rate (polarization resistance)
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3> Sriharikota - 1.6 milli metres per year mm/y
» Marmogoa - 0.45 milli meters per year mm/y

-
“, Source :-Study conducted by CECRI, Karaikudi
A (1993 - 2003 ~ 33 field stns) -



Corrosion Analyser

> Potential
measurement
(potential mapping),
corrosion rate
measurement,

galvano static pulse
technique (GPM)

| »>Linear polarisation
resistance technique
(LPR) and service
life estimate.
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 Impulse Response Method
« Ground Penetrating Radar
¥. ° Ultrasonic Measurements
b« Infrared Thermography

, + Petrography




UPV

ri. f ood for assessing unlformlty and
_dentlfylng areas for further investigation
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Sbal Infrared Thermograph
% Potential
5 seepage
L Potential

deboning
plaster

Potential
spalling
concrete
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Polarised Optical Microscope
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,_\.- plication of Petrography in Repair

,5',; ‘> Alkali Silica Reaction (ASR)
- »Chemical Attack

% »Delayed Ettringite Formation
= >Fire Damage

(+*-»Cause of Cracking
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» homogeneo
us concrete




ydroxide
htion products

Bighboring p?Ste- Photomicrographs of thin
i e ol sections of cores (in plane
18tos are 5 mm : .

& polarized light mode)




iy Pull-off Test
ASTM C1583/C1583M

. before application of overlay or repair
Material

\A s ¥ - - 4
IOND-TEST (a) Failure ir substrate  (b) Bond failu



' Summary

, defects, honeycombs, cracks in the
& structures so that repair becomes durable

A

i“> Repair cost increases without proper
¥ diagnosis
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Thank You for Your
Kind Attention !




