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,is paper presents an effective method of parameter ascertainment for the skeleton curve of corroded compression-bending
members to establish its restoring force model. An assumption which considers the skeleton curve of damaged and undamaged
members has similar shape is introduced into the fitting process of parameters. Meanwhile, two-dimensional plane section
assumption is used to simplify the mathematical model and reduce the computational cost. Several sets of experimental data were
compared with the prediction by the method developed in this paper, for its verification. ,e case studies show that the ex-
perimental trends can be captured very well.

1. Introduction

Reinforced concrete (RC) structures exposed to the ag-
gressive environmental conditions may cause different types
of structural damage. For example, wind, waves, corrosive
environment, and extreme temperatures all can impact the
existing structures. During the entire service life of the RC
structure, the continuous penetration of harmful ions in-
duces cracking and spalling of the concrete cover [1–3],
degradation of the bond strength [4–7], and decrease of the
material strength [8–12]. In seismic-prone regions, the
corrosion damage of the structures would reduce their
lateral load-resisting capacity in a seismic event significantly
[13–16]. ,erefore, the assessment of the seismic perfor-
mance for the deteriorated concrete structures is urgent and
important. In particular, for some existing RC structures
exposed to aggressive conditions, the evaluation of their
safety and serviceability over time under seismic excitations
is more and more concerned.

In this paper, our particular attention is the corroded
compression-bending members of RC structures subjected
to the seismic hazard. Numerous corrosion experiments
have shown that the deterioration of concrete durability
not only reduces the load carrying capacity, but also causes

a shift of the failure mechanism from the ductile to the
brittle type in a number of cases [17–19]. However, due to
the uncertainties in the corrosion process, strong non-
linearity of structural properties, and complex re-
quirements on the structures for bearing the impending
earthquake, it is a difficult task to precisely predict the
seismic fragility of deteriorated RC structures. ,e re-
storing force model is a simple and effective method which
is widely used and accepted in the design process and
seismic fragility estimation of reinforced concrete struc-
tures. Many experimental tests and theoretical study on the
restoring force model have been performed in recent de-
cades [17], in conditions of both artificial corrosion
(e.g., [18, 19]) and no corrosion (e.g., [20, 21]), and they
found that the restoring force model of corroded reinforced
concrete bending members and skeleton curve in shape
compared with uncorroded members are the similar, but
the key parameters of corroded members skeleton curve
have not determined. ,e objective of the present work was
to establish the skeleton curve of restoring force model for
the corroded reinforcement concrete members under
bending and compression and to provide a reliable esti-
mation method to determine the value of parameters in the
skeleton curve.
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2. Review of the Restoring Model of
Noncorroded Reinforced Concrete Structure

Restoring force model contains hysteresis rules and skeleton
curve; this paper only discusses the skeleton curve of re-
storing force model. For shear reinforced concrete structure,
the structure of column between the layers is a typical
hydraulic member. As shown in Figure 1, the commonly
used three linear restoring force models of skeleton curve
have a total of six parameters: yield shear force Fy, yield
displacement Xy, limit shear force Fu, limit displacement Xu,
collapsing shearing force Fcu, and its corresponding dis-
placement Xcu. �ese parameters are in�uenced by many
factors, such as the component’s geometry size, shape of
cross section, material performance, reinforcement ratio,
and axial compression ratio. Most of the research results are
based on a large number of repeated load tests, and the
skeleton curves are determined by the experimental analysis
of data  tting statistics. �ere is still a lack of uni ed rec-
ognized theoretical formula to determine the skeleton curve
of the parameters.

In this paper, the parameter determination of skeleton
curve of noncorroded compression-bending members still is
used as which of corroded reinforced concrete elements
what proposed in the literature [21]. According to the re-
search results, for symmetrical reinforcement of rectangular
cross section as shown in Figure 2, the parameters of the
restoring force model was evaluated by using Equations
(3.1)–(3.12) in the literature [21].

3. Determination of the Restoring Model for
Corroded Reinforced Concrete Structure

3.1. Extension of the Restoring Force Model for Damaged
Members. According to those experimental researches

[18, 19], the restoring force models of corroded reinforced
concrete bending members and skeleton curve in shape
compared with uncorroded members are similar; therefore,
we can think that only the parameters reduced in di�erent
damage degrees between the corroded and uncorroded
members. In this paper, we used a three-stage skeleton curve
model which was presented by Jinping et al. [21] to de-
termine the skeleton curve of the undamaged and damaged
members, as shown in Figure 3.

3.2. Estimation of Parameters

3.2.1. Yield Shear Force Fy and Its Corresponding Displacement
Xy. �e yield of corroded members can be still de ned as
reinforcement yielding or the ultimate compression strain of
concrete. One of the most crucial factors a�ecting the service
life of reinforced concrete (RC) structures attacked by ag-
gressive ions is reinforcement corrosion. Corrosion of
reinforcing steel produces corrosion products with higher
volume than the original steel resulting in cracking of the
concrete surrounding the bars. Corrosion leads to
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a reduction in the cross-sectional area of the reinforcing steel
(or mass loss) and a loss of bond between the reinforcing
steel and the concrete.,ese will be resulting in cross section
deformation of reinforced concrete bending components no
longer accord with flat section assumption under the action
of repeated loading. But if the assumption of plane section is
not correct, the whole analysis process will be very difficult.
In this paper, based on the analysis of the reference literature
[19], the skeleton curve of corroded reinforced concrete is
still based on the flat section assumption.,erefore, the yield
moment was determined with the following equation:

Myd � Asdfyd h0 − a(  + n0bh0fcd
h

2
− a 

− 0.5ηdbh0f′cd
1
3
ηdh0 − a .

(1)

It can be seen that the difference between (1) and (3.12) is
the material parameter values of the steel and concrete.Asd is
the cross section of the corroded reinforcement, fyd is the
yield strength of the corroded reinforcement, fcd is the axial
tensile strength of the corroded concrete, n0 is the axial
compression ratio of the concrete members, h0 is the ef-
fective height of section, b and h are the sections of the width
and height, respectively, and f ′cd is the maximum com-
pressive stress of the corroded concrete which can be esti-
mated with

f′cd �
ηd

1− ηd

·
fyd

αEd
, (2)

where ηd is the coefficient of height in equivalent com-
pressive region, it can be expressed as
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where ρt is the ratio of tension reinforcement, αfd � fyd/fcd,
and αEd � Esd/Ecd; Esd and Ecd are the elastic modulus of the
corroded reinforcement and concrete.

Layer yield shear force Fyd and section yield moment
Myd still have the following relations:

Fyd �
2Myd

H
, (4)

where H is structure height.
To the actual structure, the shear span ratio of

compression-bending member is larger (more than 4); we
only consider bending deformation in calculating the yield
story drift xyd:

xyd �
1

1− ηd( h0
·
H2fyd

6Esd
. (5)

3.2.2. Limit Shear ForceFud and Its CorrespondingDisplacement
Xud. A very limited number of research programs have been

conducted for corroded reinforced concrete flexural mem-
bers in the laboratory. In this paper, we assume that the limit
shear force Fud components and the limit displacement Xud
of the damaged members still meet the statistical analysis of
undamaged components.

Fud � 1.24− 0.075ρtαfd − 0.5n0( Fyd, (6)

Xud � μudXyd, (7)

where μud is the ductility coefficient of its corresponding
limit shear force Fud, which can be obtained from

μud �

���������
1 + 6αwλw



0.045 + 1.75n0( 
, (8)

where λw � ρwαfd is the stirrup restraint coefficient, ρw is
volume stirrup ratio, and αw is the coefficient associated with
stirrup forms; αw for ordinary stirrup, spiral stirrup, and
composite stirrup is 1.0, 2.05, and 3.0, respectively.

3.2.3. Collapsing Shearing Force Fcud and Its Corresponding
Displacement Xcud. In the present work, the destruction of
the damaged reinforced concrete bending member still
defined as limit shear force is 85% [21]:

Fcud � 0.85Fud. (9)

,e collapsing displacement Xcud is adopted in this
study:

Xcud � μcudxyd, (10)

where ductility coefficient can be estimated by (11) when
limited shear Fud is 90%.

μ′cud �

����������
1 + 30αwλw



0.045 + 1.75n0( 
. (11)

After geometric conversion, μcud can be obtained:

μcud � 1.5μ′cud − 0.5μud. (12)

According to (1–12), we can determine the six param-
eters of skeleton curve of corroded compression-bending
members. ,e difference of skeleton curve of the damaged
and undamaged members is that they have the different the
material parameters.

3.3. Determination of Material Degradation Index

3.3.1. Corroded Reinforcement. In this study, the physical
and mechanical performance indexes of the corroded re-
inforcements are the cross section areaAsd, the yield strength
fyd, and the elastic modulus Esd.

,e current evaluation of rebar corrosion degree mostly
uses mass loss ratio or area loss ratio; in this work, we
adopted the researcher Y.L.Hui’s [22] results in which she
investigated the relationship of area loss and mass loss by
a large number of experimental research and microstructure
analysis, as shown in Table 1.

,e yield strength fyd of the corroded reinforcement can
be estimated by
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fyd �
0.985− 1.208ρs

1− ρs

fy. (13)

Lee et al. [23] reported the equation of the elastic
modulus of corroded reinforcement by a large of experi-
mental programs which considered the influence of the
elastic modulus of the uniform and the pit corrosion, for
uniform corrosion, Esd � (1− 0.75ρ/100)Es, but for pit
corrosion, Esd � (1− 1.13ρ/100)Es, where Es and Esd are the
elastic modulus of noncorroded and corroded re-
inforcement and ρ is the corrosion level of the steel re-
inforcement which was determined using the mass loss
analysis described.

3.3.2. Concrete with Corrosion-Induced Damage. Compared
with the undamaged members, the damaged concrete
bending members involved in the concrete mechanical
properties change have two parameters: the axial com-
pressive strength and elastic modulus of concrete. Con-
siderable research work has been carried out on the effect of
corrosion on the mechanical properties of concrete; there
have been several studies [24–27] that tried to correlate the
effect of corrosion on the load capacity of corroded rein-
forced concrete elements; however, there have not been
a universally recognized conclusion to correlate the results
from these pre- and postcorrosion methods where the data
can be used to predict the safety of concrete structure based
on corrosion level. In the present investigation, the effect of
the steel manufacturing method upon the performance of
reinforcing concrete bars against atmospheric corrosion is
studied. Because of the limitations of the currently available
data on corrosion level, a study that can resolve these dif-
ficulties is needed to better predict the safety of aged con-
crete structures due to corrosion. Moreover, a number of
studies have been carried out on corrosion of reinforced
concrete bending members under repeated loading in the
laboratory by accelerated corrosion test, which uses elec-
trochemical method to accelerate the reinforcement cor-
rosion; most of the test does ignore the deterioration of
concrete; ,erefore, in this paper, the mechanical perfor-
mance index of the corroded concrete is used as follows: the
mechanical performance index of undamaged concrete is
applied when the test data are absent; otherwise, the real test
data are used.

4. Verification

,e following selected test instances were to be calculated to
validate the effectiveness of the proposed parameters which

determine the skeleton curve of the force-restoring model of
corroded reinforced concrete members with flexure and
compression.

4.1. Case 1

4.1.1. Description of Experiment. ,is example comes from
the literature [20], which did experimental study on the
corroded reinforced concrete bending member restoring
force performance in 1999. ,e specimen for rectangular
symmetric reinforcement section is suitable for the condi-
tions of the formula are presented. Two series of tests were
conducted: six corroded specimens and one uncorroded
member. C25 concrete was applied to design the specimen.
,e column specimens were cast by ordinary Portland ce-
ment, and its water-cement ratio is 0.55. Figure 4 illustrates
the column specimen geometry and reinforcement layout.
All specimens were reinforced with six longitudinal de-
formed steel reinforcing bars of diameter 14mm and hoop
steel reinforcing bars of diameter 6mm, resulting in a lon-
gitudinal reinforcement ratio (total area of longitudinal
reinforcement divided by gross section area) of 1.355%. And
cubes were cast along with the specimens, and the mean
cubic concrete compressive strength at 28 days was
31.1MPa.

An external current method [15] was utilized to induce
corrosion in the specimens. ,e specimens were immersed
in a water tank containing 3%–5% NaCl solution. ,e actual
corrosion level, also known as corrosion loss, was accord-
ingly measured as the loss in weight of steel bar relative to the
weight before corroding, thereby representing an average
corrosion level. ,e measured mass loss ratios of corroded
steel corresponding to different corrosion levels and the
yield strength of corroded steel bar are given in Table 2.

All the columns were tested under combined constant
axial load and reversed cyclic lateral force in a testing frame,
as shown in Figure 5. A constant axial load was applied first
using hydraulic loading equipment to simulate the dead load
on the column. ,e axial compression ratio of columns is
about 0.27. ,e reversed cyclic lateral load was then applied
through two one-way hydraulic jacks and measured by two

Table 1: ,e relationship of area loss and mass loss.

Mass loss ratio ,e relationship of mass loss ratio
ρ and area loss ratio ρs

Less than 10% ρs � 0.013 + 0.987 ρ
10%∼20% ρs � 0.061 + 0.939 ρ
20%∼30% ρs � 0.129 + 0.871 ρ
30%∼40% ρs � 0.199 + 0.801 ρ
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Figure 4: Details of test specimen (unit: mm).
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load cells attached to the hydraulic jacks. Two electronic
displacement meters were used to measure the cyclic lateral
displacement at the top of the e�ective length of the column.
Cracks were marked, measured, and photographed at each
lateral displacement amplitude. Readings of forces and
displacements from load cells and electronic displacement
meters were recorded throughout the loading. As shown in
Figure 6, the cyclic load was exerted on a load-displacement
control basis; the horizontal load is applied  rst until the
specimen reaches the yield load, then the displacement
control loading is used, and three full cycles were applied at
each displacement using a triangular waveform. All the
instruments were connected to an automatic data acquisi-
tion system and a computer.

In this paper, the test yield shear force of the specimens,
the yield displacement, ultimate shear, limit displacement,
the collapsing shear force and its corresponding displace-
ment, and so on six parameters were calculated, by the
proposed approach of the skeleton curve parameter de-
termination of corroded compression-bending members

restoring force model. �e numerical and experimental
results are shown in Tables 3–5.

4.1.2. Comparison of the Results Obtained by Experiment and
Our Model

(1) �e yield shear force Fy and its corresponding dis-
placement Xy of the damaged members

As shown in Table 3, at the same axial compression ratio
of di�erent degrees of corrosion reinforced concrete
member, the calculated yield shear force value agrees well
with the experiment result. But for the yield displacement of
the specimen Z-2 and Z-4, the ratio between the calculated
value and the experiment result is slightly larger.�e reasons
may be as follows: (a) the de nition of rebar corrosion
rate—uniform corrosion often assumes general. In the actual
engineering projects, pitting corrosion is common in
reinforcing steel bars, and usually the adopted steel mass loss
and section loss rates ignore spatial variability of pitting
along a reinforcing bar. As a result, even if it have been

Table 2: Mass loss rate and the yield strength of corrosion steel bar.

Number of specimens ZZ-1 Z-2 Z-3 Z-4 Z-5 Z-6 Z-7
Mass loss rate 0% 20% 18% 18% 23% 6% 25%
Yield strength/MPa 415.6 413.7 415.4 413.3 404.0 408.2 395.8

Steel frame

Hydraulic jack

Counter weight

Specimen

Level two-way
Hydraulic jacks

Vertical jack

Displacement
meter

Lever

Figure 5: Loading device.
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Figure 6: Lateral displacement history.
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defined as the same corrosion rate, mechanical properties of
the member and its index also showed a larger difference,
such as test specimen yield displacement of Z-3 and Z-4.
(b) experimental error—reinforced concrete is composed of
the two materials. Concrete material itself has a large dis-
creteness. As a result, even if the specimens have the same
size in the same conditions, its mechanical performance is
different. As the literature [20] points out, due to steel
corrosion by electrochemical method, there are some dif-
ferences between corrosion product and reinforced natural
rust corrosion products on the morphology and micro-
structure. Reinforcement corrosion product makes small
little cracks of the concrete surface along the longitudinal
reinforcement, which is the difference in practical engi-
neering. To some extent, these deficiencies all have great
influence in the mechanical properties of concrete members,
such as the bigger corrosion rate specimen Z-2 whose yield
shear and yield displacement are greater the smaller cor-
rosion rate one Z-3’s. (c) the yield point value—the choice of

the yield point of test members is a complex problem, and
there is no uniform standard. In the literature [20], the yield
point is the realistic elastic-plastic yield displacement. But in
this paper, the yield displacement of damaged components is
calculated. (d) hypothetical formula—in the literature [20],
test components corrosion rate is larger, and the bond
between the reinforcing steel and the concrete performance
loss has been done. In this paper the formula, not consid-
ering the change of the bonding property, is still based on the
flat section assumption formula established.

(2) ,e limit shear force Fud and its corresponding
displacement Xud of the damaged members

It can be seen from Table 4, the limit shear calculation
results agree well with the test value. Similar with Table 3, the
specimens (Z- 2, 3, 4) limit displacement ratio is bigger. In
addition to three kinds of reasons (a, b, c) analyzed in Table 3,
the reasons for this situation may be the following. At present,
few experiment research of corroded compression-bending

Table 3: ,e comparison between theoretical value and experimental value.

Number of
specimens

Axial compression
ratio

Corrosion
rate (%)

Experimental
value (Fyd/kN)

Calculation
value (Fyd/kN)

Ratio Experimental value
(Xyd/mm)

Calculation value
(Xyd/mm) Ratio

ZZ-1 0.27 0 41.78 47.70 1.14 9.32 10.37 1.11
Z-2 0.27 20 38.51 37.24 0.97 7.08 9.81 1.39
Z-3 0.27 18 37.11 38.06 1.03 7.85 9.87 1.26
Z-4 0.27 18 36.31 38.06 1.05 6.79 9.87 1.45
Z-5 0.27 23 31.34 33.72 1.08 8.03 9.52 1.19
Z-6 0.27 6 41.15 44.91 1.09 9.36 10.27 1.09
Z-7 0.27 25 36.89 32.96 0.89 9.03 9.44 1.05
Note: ratio� calculation value/experimental value, the ratio in the following table are calculated according to this definition.

Table 4: ,e comparison between theoretical value and experimental value.

Number of
specimens

Axial compression
ratio

Corrosion
rate (%)

Experimental
value (Fud/kN)

Calculation
value (Fud/kN)

Ratio Experimental
value (Xud/mm)

Calculation value
(Xud/mm) Ratio

ZZ-1 0.27 0 50.15 52.65 1.05 22.54 21.07 0.94
Z-2 0.27 20 45.79 41.10 0.90 13.20 19.86 1.50
Z-3 0.27 18 43.54 42.01 0.96 14.32 19.98 1.40
Z-4 0.27 18 42.27 42.01 0.99 13.22 19.98 1.51
Z-5 0.27 23 37.01 37.23 1.01 15.20 19.23 1.27
Z-6 0.27 6 49.65 49.57 1.00 22.37 20.84 0.93
Z-7 0.27 25 44.37 36.38 0.82 15.62 19.07 1.22

Table 5: ,e comparison between theoretical value and experimental value.

Number of
specimens

Axial compression
ratio

Corrosion
rate (%)

Experimental
value (Fcud/kN)

Calculation
value (Fcud/kN)

Ratio Experimental
value (Xcud/mm)

Calculation value
(Xcud/mm) Ratio

ZZ-1 0.27 0 42.63 44.75 1.05 41.54 26.66 0.64
Z-2 0.27 20 38.92 34.94 0.90 28.02 24.73 0.88
Z-3 0.27 18 37.01 35.71 0.97 24.10 24.92 1.03
Z-4 0.27 18 35.93 35.71 0.99 23.61 24.92 1.06
Z-5 0.27 23 34.42 31.64 0.92 19.12 23.79 1.24
Z-6 0.27 6 42.20 42.13 1.00 39.51 26.22 0.66
Z-7 0.27 25 37.71 30.93 0.82 19.24 23.56 1.22
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members under the action of repeated loading has been
carried out, which leads to di¦culty in statistically analyzing
the corrosive environment limit displacement test results. At
the same time, in the practical engineering and experiment,
concrete member stirrup corrosion is more serious than
longitudinal reinforcement, especially in the stirrups and

longitudinal reinforcement junction. �is will directly lead to
restriction in stirrup of longitudinal reinforcement and con-
crete reducing greatly. Limit displacement formula in this
paper is reference to the ductility coe¦cient from intact
members’ test results of statistical analysis to calculate. �is
will a�ect the calculation accuracy.

–

+

Direct-current
power

Cathode copper pieces

PVC water box Specimen

Figure 7: Corrosion test device diagram.

Table 6: �e comparison between theoretical value and experimental value.

Number of
specimens

Axial compression
ratio

Corrosion
rate (%)

Experimental
value (Fud/kN)

Calculation
value (Fud/kN)

Ratio Experimental value
(Xud/mm)

Calculation value
(Xud/mm) Ratio

XZ-7 0.2 4.06 44.32 48.58 1.09 23.23 25.73 1.11
XZ-8 0.2 5.87 42.45 47.70 1.12 16.85 25.64 1.52
XZ-9 0.2 6.56 41.66 47.36 1.14 21.71 25.60 1.18
XZ-5 0.4 4.23 51.30 53.13 1.04 20.40 16.02 0.79
XZ-10 0.4 5.87 55.73 52.39 0.94 20.70 15.97 0.77
XZ-1 0.4 7.64 49.50 51.60 1.04 19.75 15.92 0.81

Table 7: �e comparison between theoretical value and experimental value.

Number of
specimens

Axial compression
ratio

Corrosion
rate (%)

Experimental
value (Fyd/kN)

Calculation
value (Fyd/kN)

Ratio Experimental value
(Xyd/mm)

Calculation value
(Xyd/mm) Ratio

XZ-7 0.2 4.06 38.43 42.66 1.11 13.42 9.68 0.72
XZ-8 0.2 5.87 36.08 41.89 1.16 10.12 9.64 0.95
XZ-9 0.2 6.56 35.94 41.59 1.16 9.91 9.63 0.97
XZ-5 0.4 4.23 44.45 51.15 1.15 12.04 11.36 0.94
XZ-10 0.4 5.87 46.31 50.44 1.09 10.77 14.16 1.31
XZ-1 0.4 7.64 42.05 49.68 1.18 10.84 13.62 1.25

Table 8: �e comparison between theoretical value and experimental value.

Number of
specimens

Axial compression
ratio

Corrosion
rate (%)

Experimental
value (Fcud/kN)

Calculation
value (Fcud/kN)

Ratio Experimental value
(Xcud/mm)

Calculation value
(Xcud/mm) Ratio

XZ-7 0.2 4.06 37.67 41.29 1.04 55.39 32.44 0.59
XZ-8 0.2 5.87 36.09 40.54 1.12 47.18 32.25 0.68
XZ-9 0.2 6.56 37.62 40.26 1.07 42.02 32.20 0.77
XZ-5 0.4 4.23 43.61 45.16 1.05 36.36 20.18 0.56
XZ-10 0.4 5.87 47.37 44.54 0.94 29.59 20.10 0.68
XZ-1 0.4 7.64 42.07 43.86 1.04 32.52 20.01 0.62
Collapsing shear force Fcud and its corresponding displacement Xcud of the damaged members.
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(3) ,e collapsing shearing force Fcud and its corre-
sponding displacement Xcud of the damaged
members

,e calculated results of the test collapsing shearing force
and its corresponding displacement are listed in Table 5. It
can be seen that the calculated value of shear force is close to
the test value, but its corresponding displacement is de-
viated. In addition to the reasons listed in Tables 3 and 4, the
ductility coefficient used to calculate the collapsing dis-
placement might also be associated.

4.2. Case 2

4.2.1. Description of Experiment. ,is case was presented by
N. D. Tao group [28] who has done another group of
corroded reinforced concrete seismic performance test
under repeated load component in 2002. ,e differences
between this test and the 1999’s are as follows:

(1) Experimental simulation is relatively close to actual
engineering. In order to simulate the corrosion in
actual engineering, first, the specimens were exposed
outdoors for 2 years and 6 months, second, the
specimens were immersed in a water tank containing
3%∼5% NaCl solution, an external current method
was utilized to induce corrosion (Figure 7), and then
the external current corroded specimens were put
into the open-air pool, and they experienced the
drying-wetting alternation cycles (seven days dry,
seven days wet). ,e corrosion test is finished when
the obvious corrosion crack is found.

(2) In order to study the effect of axial compression ratio
on the seismic performance of corroded members,
three axial compression ratios (n� 0, 0.2, 0.4) are
considered in this test.

(3) Reinforcement corrosion rate between 4.06%∼
8.96%.

(4) ,e failure mode of the members is bending failure.

Six parameters were calculated by the method described
in this paper. ,e comparison between the calculation re-
sults and the test results is shown in Tables 6 and 7.

4.2.2. Comparison of the Results Obtained by Experiment
and Our Model. It can be seen from Table 7 the calculated
results of the yield shear force and its corresponding dis-
placement for corroded specimens agreed well with the test
results. It can be seen from the calculation results the yield
displacement of this paper formula is sensitive to the axial
compression ratio. For example, at the same corrosion rate,
the value of XZ-8 and XZ-10 with different axial pressure
ratios changed significantly. Under the axial pressure ratio,
the yield displacement has little influence with the corrosion
rate, such as XZ-7, XZ-8, and XZ-9. But this conclusion still
needs more tests to verify its correctness.

From Tables 6 and 8, the calculation results of the limit
shear force and collapsing shear force have good agreement

with the test results, but there was big deviation on limit
displacement and collapsing displacement. ,e possible
reasons in addition to those mentioned in Case 1 may be the
form of displacement statistics did not conform to the
undamaged specimens’.

5. Conclusion

,e parameter determination method of skeleton curve for
corroded specimen was proposed in this paper according to
the skeleton curves of undamaged member. ,e model was
verified through test example, and conclusions can be made
as follows:

(1) ,e restoring force model of corroded reinforced
concrete bending members and skeleton curve in
shape compared with uncorroded members are the
similar. It can be considered that their parameters
reduced in different damage degrees between the
corroded and uncorroded members.

(2) For the yield shear force, the limit shear force, and
the collapsing shear force of the proposed model,
calculation results have good agreement with the test
results, while it was different for the yield dis-
placement, the limit displacement, and the collapsing
displacement. And the possible causes of are dis-
cussed in this paper.

(3) Due to the lack of experiment research on the re-
storing force model for the damaged structure,
something should be done to further improve the
established model to make the theory model more
close to actual situation.
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