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Short service life of m
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In a reinforced concrete structure, hostile service environm
ents cause the steel reinforcem

ent
to corrode and concrete to degrade leading to severe deterioration and failure of the 
structure.
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steel reinforcem

ents corrode
causing concrete to crack and 
deteriorate
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•The yield strength of steel bars decreased about 7%

.
•The Egfrp of C-BAR and ISOROD

decreased by 6%
 and 12%

 respectively.

•All reinforced concrete beam
s failed in a sim

ilar m
anner by rupture of the reinforcem

ent.
•The reaction between concrete and m

anure is accom
panied by the form

ation of a reaction layer, including precipitation and growth of an assem
blage of secondary phases. 
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 - Reinforced concrete beam
s

in contact w
ith m

anure
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lts - Steel bar reinforcem
ent, stress-strain

Stress-strain behaviour of steel bars after 4 m
onths exposure;

a) steel bars covered w
ith corrosion products after 4 m

onths of exposure to m
anure and

b) test setup and location of the instrum
entation
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lts - Load deflection behaviour of concrete beam
s

Load - deflection behaviour of concrete beam
s w

ith different types of reinforcem
ent and

cover after 4 m
onths exposure a) Test setup and location of the instrum

entation

L
V

1
,2

L
V

1
,2

Exp
e
rim

e
n

ta
l R

e
su

lts - M
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ination of concrete surface

SEM
m

icrograph of the precipitate layer developed on the surface of the concrete beam
s

exposed to m
anure for four m

onths (ie. ettringite, calcite)
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t0 =
 0 (control)

t1 =
 4 m

onths

t2 =
 8 m

onths

t3 =
 12 m

onths

t4 =
 18 m

onths

a - no isolation

b - G
FRP spray

c - PVC
 (O
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1 - Steel rebar
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3 - G
FRP ISO
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4 - G
FRP spray
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