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Slip Characteristics of Reinforced Concrete Beams to
Corroded Steel State
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ABSTRACT

Reinforced concrete structures are constructed under the basic assumption of perfect
bonding between steel and concrete. The corrosion of steel in the reinforced concrete
beams results in the excessive cracks and gradual deterioration of concrete. This paper
are concerned about the slip characteristics of reinforced concrete between steel and
concrete. The accelerated test by external power supply was conducted with the three
corrosion rates in the laboratory.

As a result, it was obtained as follows: (1) the yield strength of steel was reduced
according to corrosion states. (2) the equivalent steel area should be considered for
detailed analysis. (3) According to the use of corroded steel or not, slip amounts between
concrete and steel in test beams increased as the corrosion rate increased. These results
can be explained from the bond loss between concrete and steel in test beams.

Keywords : bonding. corrosion, corroded steel, slip, bond loss, accelerated corrosion
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Table 1 Test variables for the effect of slip

Test Reinforcement Corrosion (30ncrete
Specimen Condition Rate btrcngp)h
! (%) (kg/cm®)
GC-C3-30 3 240
GC-C6-30 | Corroded Steel 6 240
GC-C12-30 12 240
GC-R3-30 3 240
GC-R6-30 Corrosion 6 240
———— | Removed Steel
GC-R12-30 12 240
2.2 A8 M=
2.2.1 38

T AFAM AEE TAYE e
240kg/cm*& AMg-slgich, 32 E wige 3H
2 X (rotary drum mixer) S AFE-8kod vy
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Table 2 Mix proportioning of concrete

i Unit Weight(kg/m”)
g;)?crettﬁ Klammuin Slump W/C S/A ni eig g/m
rensy sgregate (mm) (%) (%)
(kg/cm®) (mm) C S A W
240 19 170 54 41 370 716 1026 200

Table 3 Test results of tension specimen

Specimen
Accelerated Corroded Steel(%)
Classification
D10 D16
0 3 6 12 0 3 6 12
Yield Strength 4870 4732 4725 4022 4628 4196 4164 3995
(kg/cm?)
Tensile Strength 6354 6108 5846 5402 6900 5946 6068 5828
(kg/cm”)
Displacement 1.56 1.65 1.7 1.8 2.45 2.4 2.6 2.05
at Yielding(mm)
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Table 4 Expected corrosion weight and time(:4 =0.2A)

Diameter Corrosion Rate
Classification of . K B

Steel 3% 6% 12%
Corrosion DIO | 15.96 | 31.94 | 63.84
Weight(g) D16 | 44.46 | 88.92 | 177.84
Corrosion D10 | 13,788 | 27.576 | 55.153
Time(sec) D16 | 38.410|76.819 | 153.639
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Table 5 Material properties of steel and solution

Classification Properties of Material
Phosphoric-acid, zeolite, special
Composition | softening admixture, Inactive
composition, Water
Color Light brown
Smell Ureal
Properties of
Physical Dissolation Water
and
Chemical
Freezing Point 0C
Not explosive and Inflammable
5 =A™
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Fig. 2 Comparison of slips between corroded steel and
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3.1.2 A A HE AREE ATEA

FAAZ9 5& AAG F 9E AIRA (GC-R-
30 series)® FAHEITE AH&ste wHE AFA
(GC-C-30 series)t A=y FHsn, o
A FAA HZO H& AAG Aol thE AIFA
olt}, FAHITE o] &3 AAA S} vwa & of
EYF Aole 18l ZA A, FH®mI} F
71EeE 84 ARE AL B 5 Ui

mlo

232 ES=EE H113 6% 1999.12

AA S ALE

59 Fig. 304 ¥4229 =g
O L

= Aol dHor #2F

o

Load{(ton)

Corroded State(%
{—#— Corroded Steel ~#- Corrosion-Removed Steel

Fig. 3 Comparison of strength between corroded steel and
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Fig. 4 Load-slip relationships for the effect of corrosion
steel
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Fig. 5 Load-slip relationships for the effect of steel with
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