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Abstract

The non�destructive, in�situ open-circuit potential mapping (OCPM) technique is used to
investigate the corrosion probability conditions of rebar-embedded concretes (RECs) in urban
areas of Tansen Municipality, Nepal. One hundred and three (103) REC samples of �ve
di�erent types are assessed in the present study. Corrosion condition of 51 building pillars
(BPs), 27 reinforcement road slabs (R2Ss), 10 building roofs (BRs), 10 fencing pillars (FPs),
and 5 sewage supply pipes (S2Ps) are evaluated from four surface points of each sample
specimen per ASTM C876�22b standards. This assessment indicates the RECs of Tansen
municipality areas are in a minimal or least corrosion risk (LCR) zone, i.e., <10 % probability
of corrosion. RECs with rough-cracked surfaces in high humidity show a zone of severe
corrosion risk per the recorded OCP values. The REC pillars of the buildings are at a slightly
higher corrosion risk than the building roof slabs. Reinforcing rebars of S2Ps and FPs with low
or negative open circuit potential values are more vulnerable than BRs and R2Ss of Tansen.
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1 Introduction

Concrete is one of the construction materials in the
construction industry, primarily due to its high
compressive strength, sustainability, and versa-
tility [1]. Nevertheless, its inherently low tensile
strength necessitates the embedded of steel rein-

forcement bars to ensure structural integrity of
concrete [2]. Thus, the form composite system is
called rebar-embedded concrete (REC), which un-
derpins essential infrastructure such as building pil-
lars, roofs, beams, bridges, �yovers, and dams [3].
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However, the reinforced concrete structure can de-
teriorate due to corrosion of the reinforcing steel.
The formation of rust on the reinforcing metal is en-
hanced when environmental pollutants, chlorides,
carbon dioxide, sulphates, etc., ingress into rein-
forced concrete. Rust on reinforcing steel leads to
volumetric expansion (two to six times), inducing
stresses that cause spalling and cracking, ultimately
reducing structural durability [4].

Various approaches are adopted to prevent the
corrosion of embedding rebar (ER) in concrete.
Cathodic protection methods utilizing impressed
current or sacri�cial anodes can use that retards
electrochemical processes, whereas anode is made
passive with anodic protection techniques [5]. Gal-
vanization and electroplating techniques as surface
treatment strategies to promote the anti-corrosion
activity of ER in the concrete system. These days,
more than 25 gigatonnes of concrete are used an-
nually as construction materials in ERC. But ERC
corrosion is a big challenge for developing countries
like Nepal [6]. Various aging structures in Nepal,
constructed before the adoption of modern design
standards or codes such as NBC 105:2020, su�er
from inadequate durability [7], leaving them highly
susceptible to corrosion-related deterioration [8].
The corrosion mechanism of ER involves oxidizing
iron-based materials at anodic sites, where elec-
trons transfer to cathodic regions; consequently,
ferrous ions form at the anode. These ferrous ions,
combined with hydroxide ions from moisture in
aerated conditions, produce voluminous hydrated
ferric oxide (rust), which creates internal tensile
stresses, causing ERC to spall, crack, and undergo
corrosive degradation of the ER service life over
time [9, 10].

An open circuit potential mapping (OCPM) tech-
nique is an in-situ in-situ and non-destructive elec-
trochemical procedure that is applied to investigate
the ER corrosion in ERC [11]. The OCPM method,
in accordance with ASTM C876-22b protocol, is
applicable for probabilistic predictions of corro-
sion status of reinforced steel bars in concrete [12].
This method, however, is a qualitative method
for preliminary corrosion assessments, which is ap-
plicable for predicting the corrosion condition of
REC structures [13]. The measurement of open-
circuit potential (OCP) is a sensitive factor in the
OCPM technique [14]. It depends on the surround-
ing conditions (such as moisture, chloride, sulfate,
CO2 availability, and conductivity) of the concrete
structures [15].

Evaluation of corrosion risks has been carried out
in areas of Nepal such as the Pokhara Valley [7],
the Kathmandu Valley [13], and sub-metropolises

of Butwal [6] and Bhairahawa [16]; however, ar-
eas like Tansen municipality, which are undergo-
ing signi�cant urban growth with increased indus-
trial sectors (cement and crusher industry in Palpa,
14 pharmaceutical industries in Rupandehi) and in-
creased environmental exposure, have been largely
overlooked. This research aims to address a gap
by applying the OCPM technique to recorded OCP
values from the resisting elements of the reinforced
concrete building's pillars and roofs, reinforcement
road slabs, fencing pillars, and sewage supply pipes
in Tansen city areas. The study highlights the
identi�cation of the severity, progression, and un-
derlying factors contributing to reinforced concrete
corrosion. Therefore, the present research work is
aimed to conduct preliminary and non-destructive
assessment of corrosion probability using ASTM
C876-22b standard OPCM technique. Also, cor-
rosion probability of selected concrete infrastruc-
tures is compared and baseline data for future de-
tailed studies is provided. The previous study rec-
ommended tailoring maintenance and retro�tting
of these rebar-embedded concrete (REC) structures
[17]. The �ndings also enriched current knowledge
for designing REC materials to extend their dura-
bility and resilience in urban cities of Nepal.

2 Materials and methods

To forecast the corrosion risk probability of the 103
REC foundations, such as 51 building pillars (BPs),
27 reinforced road slabs (R2Ss), 10 building roofs
(BRs), 10 fencing pillars (FPs), and 5 sewage supply
pipes (S2Ps), available in the Tansen city areas of
Nepal were selected in accordance with purposive
sampling methods (Figure 1), were meticulously
assessed by recording their open circuit potential
(OCP) values using the potential mapping method
per ASTM C876-22b standard [12], after a careful
visual inspection of the sample specimens' morpho-
logical and physical characteristics. The OCP from
four points of each sample specimens was recorded
to quantify three possible corrosion risk zones us-
ing a digital voltmeter, which was connected with
a saturated calomel electrode (SCE) serving as the
reference electrode and the embedded rebar (ER) as
the working electrode. The reference electrode was
placed on the surface of the REC foundations with
the help of a wetted sponge (Figure 2), as described
elsewhere [18]. The OCP from these selected sam-
ples was measured within two weeks (2nd and 3rd

week of January) and the ambient temperature and
humidity were 16±7 °C and 39±3 %, respectively.

The OCPM technique is employed to assess the cor-
rosion possibility of RECs. This technique classi�es
the likelihood of active or passive corrosion labels
based on average OCP values [19], Table 1.
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Figure 1: Map of showing selected samples of building pillars, road slabs, building roofs, fencing pillars,
and sewage pipes available in Tansen municipal urban areas.

Figure 2: Set up utilizing for HCP measurements
for predicting risk of RSC in the samples available
around urban municipal areas of Tansen.

An OCP value nobler than −126 mV vs SCE cor-
responds to the least corrosion risk (LCR), with
a corrosion probability of less than 10% (Table 1).
The OCP value between −126mV and −276mV in-
dicates mid corrosion risk (MCR); a de�nitive con-
clusion is not possible [12]. Furthermore, an OCP
value < −276 mV indicates a severe corrosion risk
(SCR) with a corrosion likelihood exceeding 90%.
Using this protocol, all one hundred and three (103)
RECs were evaluated, which are available in the ur-
ban areas of Tansen municipality. The results clas-

sify each sample into one of three levels of corrosion
risk: LCR, MCR, and SCR. This categorization
will provide a foundation for understanding corro-
sion severity, helping to direct future maintenance
strategies and durability examinations for RECs.

Table 1: Qualitative evaluation of corrosion risk
probability of ERC infrastructures, dependent on
the average OCP value [12]

Mean OCP (mV vs SCE) Corrosion Risk
level of ERCs

> −126 Least or (<10%)
corrosion risk (LCR)

−276<x<−126 Mildly or (10-90%)
corrosion risk (MCR)

< −276 Severely or (>90%)
corrosion risk (SCR)

3 Results and discussion

Tables 2, 3, 4, 5 and 6 provide a comprehensive
overview of the physical and morphological proper-
ties of the 103 RECs, as well as their average OCP
values. Table 2 shows the summary of the physi-
cal morphological properties of all 51�building pil-
lar (BP) samples. Among the �fty-one (51) building
pillar (BP) samples (Table 2), the majority (82.3%
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or 42 samples) were classi�ed as being in a minimal
or negligible corrosion risk (LCR), with less than
10% probability of corrosion, based on the mean
OCP values more positive than �126 mV (SCE). In
contrast, six samples (11.8%) of the BPs indicated
a mildly-corrosion risk (MCR), corresponding to a
10�90% probability of corrosion with the mean
OCP between −126 and −275 mV (SCE). Only
three BP samples (5.9%) are in an active corro-
sion state or severe corrosion risk, with mean OCP
values more negative than ˘276 mV (SCE), as illus-
trated in Figure 3.

Figure 3: Pie chart showing the distribution of three
corrosion probability zones of the building pillars of
the study areas.

These outcomes demonstrate that most pillars in
the investigated sites of urban Tansen municipal ar-
eas retain their load-bearing capacity; this is largely
attributable to the lack of active corrosion or SCR
(only 5.9%), which prevents the reinforcement�
concrete bond established during construction. Mi-
nor repairs could extend the service life of the build-
ings, according to OCP values. Building pillars are
critical reinforced concrete structures because they
deliver resilience by bearing the load of the struc-
ture and preventing it from corrosive damage [20],
distributing the burden of the whole structure by
evenly transferring the resisting force from the up-
per parts of the building to the foundation [21,22].

The corrosion conditions of twenty-seven reinforced
road slabs (R2Ss), collected from the study area,
were evaluated using recorded OCP values. Among
these, only one R2S sample, designated as R2S�26,
representing an older road slab, was identi�ed as
being highly susceptible to severe or active corro-
sion (SCR), with a corrosion probability exceed-
ing 90%. Additionally, eight road slabs, accounting
for 29.6%, were categorized as moderately corroded
(MCR), based on average potential values recorded
between −141.8 ± 1.3 mV and −210.0 ± 2.09 mV
(SCE). Furthermore, 66.7% of the R2S samples are

assumed to be slightly corroded, indicating a cor-
rosion probability of less than 10%, as illustrated
in Table 3 and Figure 4. Overall, these �ndings
suggest that the reinforced road slab (R2S) speci-
mens are comparatively less vulnerable to corrosion
of reinforcing mild steel in concrete infrastructures.

Figure 4: Pie chart showing the distribution of three
corrosion probability zones of the reinforced road
slab (R2S) samples of the study areas.

It is meaningful to mention herein that corrosion
of reinforcing rebars in concrete roads is caused
by chloride ions, carbonation, and climate change,
which are concerns during their service life [23].
The chloride- and carbocation�induced concrete
corrosion in Tansen city is likely minimal. It is situ-
ated in a hilly region and has no industries that emit
pollutant gases, and is far from the marine environ-
ment, such as the sea [24]. Roads in the study areas
do not freeze during winter, so ice-melting chloride
salts, which are harmful to reinforced concrete, are
not used in Tansen city areas, making them less
susceptible to the types of reinforced concrete road
corrosion associated with these agents. Of course,
the humidity, annual temperature, moisture, and
drainage system also a�ect the corrosion of rein-
forcing rebar in reinforced concrete [25]. Therefore,
the possible mechanisms of corrosive deterioration
in these R2Ss may involve environmental changes
that generate rust and expansive pressure, leading
to cracking and spalling of the most concrete cover
of these samples, as illustrated in Table 3.

Table 4 shows the summary of the physical and
morphological properties of 10-building roof (BR)
samples. Among these BR samples, the most of
them (i.e., 9 out of 10 or 90%) are in the least cor-
rosion risk (LRC) zone with more noble potential
than -126 mV (SCE) values, except one old sample
(BR-10) with -163.25 ±1.26 mV (SCE), which is as-
sumed to exist in the MCR zone, with a corrosion
possibility ranging from 10% to 90%, as illustrated
in Figure 5.
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Table 2: Condition of the building pillar (BP) samples of Tansen city areas, based on the mean OCP
values, including their physico�morphological properties

Sample Physico-morphological properties of BuP samples OCP Corrosion
code (mV vs SCE) condition

Mean SD
(n=4)

BP-1 Aged, dry, rough surface, no (cracking-spalling-rust stains) −76.00 ±1.37 LCR
BP-2 New, wet, rough surface, no (cracking-spalling-rust stains) −82.50 ±3.24 LCR
BP-3 Aged, dry, rough surface, no (cracking-spalling-rust stains) −57.25 ±1.48 LCR
BP-4 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −64.75 ±1.48 LCR
BP-5 New, dry, smooth surface, no (cracking-spalling-rust stains) −69.01 ±3.75 LCR
BP-6 Aged, dry, rough surface, no (cracking-spalling-rust stains) −57.75 ±1.48 LCR
BP-7 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −28.75 ±4.55 LCR
BP-8 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −92.01 ±6.78 LCR
BP-9 Aged, dry, rough surface, cracking-spalling-rust stains −328.80 ±3.74 SCR
BP-10 New, dry, smooth surface, no (cracking-spalling-rust stains) −15.02 ±3.39 LCR
BP-11 New, dry, smooth surface, no (cracking-spalling), light stains −90.75 ±3.96 LCR
BP-12 Aged, dry, smooth surface, cracking-spalling, light rust stains −105.25 ±5.26 LCR
BP-13 Aged, dry, smooth surface, no (cracking-spalling), light rust stains −115.50 ±6.98 LCR
BP-14 New, dry, smooth surface, no (cracking-spalling), light rust stains −89.50 ±7.66 LCR
BP-15 Aged, dry, rough surface, cracking-spalling, light rust stains −120.01 ±1.87 LCR
BP-16 Aged, dry, rough surface, cracking-spalling; light rust stains −165.25 ±6.18 MCR
BP-17 Aged, dry, smooth surface, no (cracking-spalling), light rust stains −112.25 ±4.60 LCR
BP-18 New, dry, smooth surface, no (cracking-spalling), light rust stains −120.01 ±4.95 LCR
BP-19 New, dry, smooth surface, no (cracking-spalling), light rust stains −104.01 ±4.24 LCR
BP-20 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −73.01 ±4.64 LCR
BP-21 New, dry, smooth surface, no (cracking-spalling-rust stains) −93.50 ±5.32 LCR
BP-22 Aged, dry, smooth surface, cracking-spalling, no rust stains −80.25 ±3.03 LCR
BP-23 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −88.25 ±6.18 LCR
BP-24 New, dry, smooth surface, no (cracking-spalling-rust stains) −104.50 ±5.77 LCR
BP-25 New, dry, smooth surface, no (cracking-spalling-rust stains) −95.75 ±5.54 LCR
BP-26 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −81.75 ±4.66 LCR
BP-27 Aged, dry, smooth surface, no (cracking-spalling), light rust stains −129.50 ±5.85 MCR
BP-28 Aged, dry, rough surface, no (cracking-spalling-rust stains) −76.50 ±6.18 LCR
BP-29 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −82.50 ±6.18 LCR
BP-30 New, dry, smooth surface, no (cracking-spalling), light rust stains −121.25 ±5.31 LCR
BP-31 New, dry, smooth surface, no (cracking-spalling-rust stains) −91.50 ±4.39 LCR
BP-32 New, dry, smooth surface, no (cracking-spalling-rust stains) −95.01 ±5.61 LCR
BP-33 New, dry; smooth surface; no cracking and spalling; no rust stains −72.75 ±4.32 LCR
BP-34 New, dry; smooth surface; no (cracking-spalling-rust stains) −80.75 ±6.18 LCR
BP-35 Aged, dry, rough surface, no (cracking-spalling), light rust stains −115.01 ±6.20 LCR
BP-36 New, dry, smooth surface, no (cracking-spalling-rust stains) −97.50 ±6.10 LCR
BP-37 New, dry, smooth surface, no (cracking-spalling-rust stains) −5.33 ±1.52 LCR
BP-38 Aged, wet, rough surface, no (cracking-spalling-rust stains) −121.35 ±1.29 LCR
BP-39 New, dry, smooth surface, no (cracking-spalling- rust stains) −45.01 ±2.44 LCR
BP-40 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −3.75 ±0.13 LCR
BP-41 New, dry, smooth surface, no (cracking-spalling-rust stains) −2.25 ±0.95 LCR
BP-42 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −12.10 ±2.53 LCR
BP-43 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −3.35 ±0.53 LCR
BP-44 Aged, dry, rough surface, no (cracking- spalling), light rust stains −122.13 ±0.84 LCR
BP-45 Aged, dry, rough surface, no (cracking- spalling), rust stains −194.25 ±4.11 MCR
BP-46 Aged, dry, rough surface, no (cracking- spalling), rust stains −282.50 ±2.03 SCR
BP-47 Aged, dry, rough surface, no (cracking- spalling), rust stains −166.50 ±3.05 MCR
BP-48 Aged, wet, rough surface, no (cracking- spalling), rust stains −152.75 ±1.04 MCR
BP-49 Aged, dry, smooth surface, no (cracking-spalling-rust stains) −40.73 ±2.71 LCR
BP-50 Aged, dry, rough surface, cracking and spalling, rust stains −327.12 ±1.19 SCR
BP-51 Aged, dry, rough surface, cracking and spalling, rust stains −205.25 ±2.45 MCR
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Table 3: Corrosion condition of the reinforced road slab (R2S) samples of Tansen city areas based on
mean OCP values and physico-morphological properties

Sample Code Physico-morphological Properties OCP (mV vs SCE) Condition

Mean (n=4) SD

R2S-1 Aged, dry, rough surface, cracking & spalling, rust
stains

−141.75 ±1.30 MCR

R2S-2 Aged, dry, rough surface, cracking & spalling, rust
stains

−121.00 ±1.22 LCR

R2S-3 Aged, wet, rough surface, cracking & spalling, rust
stains

−149.50 ±3.20 MCR

R2S-4 Aged, dry, smooth surface, cracking & spalling, rust
stains

−113.75 ±1.92 LCR

R2S-5 Aged, dry, rough surface, cracking & spalling, rust
stains

−168.50 ±3.64 MCR

R2S-6 Aged, dry, rough surface, no (cracking & spalling),
rust stains

−111.50 ±4.22 LCR

R2S-7 Aged, dry, rough surface, cracking & spalling, rust
stains

−150.50 ±1.54 MCR

R2S-8 Aged, dry, smooth surface, no (cracking, spalling &
rust stains)

−82.75 ±3.56 LCR

R2S-9 Aged, dry, rough surface, no (cracking, spalling &
rust stains)

−97.00 ±4.30 LCR

R2S-10 Aged, dry, rough surface, cracking & spalling, rust
stains

−118.25 ±3.90 LCR

R2S-11 Aged, dry, rough surface, cracking & spalling, no
rust stains

−100.75 ±3.79 LCR

R2S-12 Aged, dry, rough surface, cracking & spalling, rust
stains

−168.50 ±2.56 MCR

R2S-13 Aged, dry, rough surface, cracking & spalling, rust
stains

−120.00 ±1.87 LCR

R2S-14 Aged, dry, rough surface, no (cracking, spalling &
rust stains)

−71.50 ±3.37 LCR

R2S-15 Aged, dry, rough surface, cracking & spalling, rust
stains

−130.50 ±2.18 MCR

R2S-16 Aged, dry, smooth surface, no (cracking, spalling &
rust stains)

−83.25 ±4.44 LCR

R2S-17 Aged, dry, smooth surface, no (cracking, spalling &
rust stains)

−81.25 ±2.58 LCR

R2S-18 Aged, dry, smooth surface, no (cracking, spalling &
rust stains)

−73.00 ±3.64 LCR

R2S-19 Aged, dry, rough surface, no (cracking, spalling &
rust stains)

−72.25 ±3.34 LCR

R2S-20 Aged, dry, smooth surface, no (cracking, spalling &
rust stains)

−80.50 ±3.64 LCR

R2S-21 Aged, dry, rough surface, no (cracking, spalling &
rust stains)

−68.75 ±1.71 LCR

R2S-22 Aged, dry, rough surface, no (cracking, spalling &
rust stains)

−67.75 ±3.56 LCR

R2S-23 Aged, dry, rough surface, no (cracking, spalling &
rust stains)

−109.50 ±2.81 LCR

R2S-24 Aged, wet, rough surface, cracking & spalling, rust
staining

−210.00 ±2.09 MCR

R2S-25 Aged, wet, smooth surface, cracking & spalling,
rust stains

−146.00 ±2.39 MCR

R2S-26 Aged, wet, rough surface, cracking & spalling, rust
stains

−327.50 ±2.39 SCR

R2S-27 Aged, dry, smooth surface, no (cracking, spalling &
rust stains)

−79.00 ±3.48 LCR
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Table 4: Corrosion condition of the building roof (BR) samples of Tansen city areas based on mean OCP
values and physico�morphological properties

Sample No. Physico-morphological Properties of BR
Specimens

OCP (mV vs SCE) Condition

Mean (n=4) SD

BR-1 New, dry, rough surface, no (cracking, spalling & rust
stains)

−63.80 ±3.79 LCR

BR-2 Aged, dry, rough surface, no (cracking, spalling &
rust stains)

−72.80 ±1.95 LCR

BR-3 New, dry, smooth surface, no (cracking, spalling &
rust stains)

−125.00 ±2.24 LCR

BR-4 New, dry, smooth surface, no (cracking, spalling &
rust stains)

−103.00 ±2.71 LCR

BR-5 New, dry, smooth surface, no (cracking, spalling &
rust stains)

−63.75 ±2.86 LCR

BR-6 New, dry, smooth surface, no (cracking, spalling &
rust stains)

−18.40 ±1.84 LCR

BR-7 New, dry, rough surface, no (cracking, spalling & rust
stains)

−77.00 ±3.18 LCR

BR-8 New, dry, smooth surface, no (cracking, spalling &
rust stains)

−3.75 ±0.13 LCR

BR-9 Aged, dry, smooth surface, no (cracking, spalling &
rust stains)

−23.50 ±0.68 LCR

BR-10 Aged, dry, rough surface, no (cracking & spalling),
rust stains

−163.25 ±1.26 MCR

Figure 5: Pie chart showing the distribution of three
corrosion probability zones of the building roofs
(BRs) of the study areas.

Figure 6: Pie chart showing the distribution of three
corrosion probability zones of the fencing pillars of
the study areas.

Figure 7: Pie chart showing the distribution of three
corrosion probability zones of the sewage supply
pipes of the study areas.

Comprehending the essential causes of BR corrosive
degradation, such as a high water�to�cement ratio,
qualityless materials, increased permeability, and
inadequate curing process, makes it more suscep-
tible to corrosion [26]. In addition, structures ex-
posed to corrosive elements such as chloride, CO2,
or extreme weather conditions can also be more
vulnerable [27]. The present study areas of Tansen
city are assumed to be free of atmospheric pollu-
tants, like chloride and CO2, as discussed above.
Therefore, most residential building roof samples
appear safe from corrosive degradation in the am-
bient environment of Tansen city.

Furthermore, among the ten-fencing pillar (FP)
samples of Tansen city areas, 60% (six samples)
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were classi�ed as least corrosion risk (LCR), 20%
of the samples (two samples) ranked to be mildly
corrosion risk (MCR), and the remaining 20% (FP-
1 & FP-2) are vulnerable to corrosion, as shown in
Table 5 and Figure 6. Similarly, 60% of the sewage
supply pipe (S2P) samples (three out of �ve) ex-
hibited severe corrosion risk (SCR), as illustrated
in Table 6 and also in Figure 7.

The analyzed OCP data clearly indicate that the
FPs and S2Ps in the Tansen city areas are the most
prone to corrosion, with 20�60% of samples show-

ing signs of active corrosion. These results highlight
the impact of environmental conditions on the re-
bar within concrete infrastructures, consistent with
previous reports [28, 29]. In contrast, components
of residential buildings, such as roofs and pillars,
demonstrate a signi�cant level of durability and a
very low risk of deterioration. Findings align with
the previously reported research [7, 15, 16]. Their
studies support the conclusion that this approach
is e�ective in predicting structural integrity and as-
sessing potential corrosion risks.

Table 5: Corrosion condition of the fencing pillar (FP) samples of Tansen city areas based on mean OCP
values and physico�morphological properties

Sample No. Physico-morphological Properties of FP Spec-
imens

OCP (mV vs SCE) Condition

Mean (n=4) SD

FP-1 Aged, dry, rough surface, cracking & spalling, rust
stains

−351.00 ±1.37 SCR

FP-2 Aged, wet, rough surface, cracking & spalling, rust
stains

−378.00 ±1.91 SCR

FP-3 Aged, dry, rough surface, cracking & spalling, rust
stains

−115.00 ±2.91 LCR

FP-4 Aged, dry, rough surface, cracking & spalling, rust
stains

−127.00 ±3.08 MCR

FP-5 Aged, dry, rough surface, no (cracking & spalling),
rust stains

−123.00 ±1.21 LCR

FP-6 Aged, dry, smooth surface, no (cracking, spalling &
rust stains)

−21.58 ±0.21 LCR

FP-7 Aged, dry, smooth surface, cracking & spalling, no
rust stains

−129.00 ±3.48 MCR

FP-8 Aged, dry, rough surface, no (cracking, spalling &
rust stains)

−34.99 ±0.18 LCR

FP-9 Aged, wet, rough surface, no (cracking, spalling &
rust stains)

−20.41 ±0.08 LCR

FP-10 Aged, dry, rough surface, cracking & spalling, light
rust stains

−28.25 ±9.14 LCR

Table 6: Condition of the sewage supply pipe (S2P) samples of Tansen city areas, based on the mean
OCP values, including their physico�morphological properties

Sample No. Physico-morphological Properties of
FP Specimens

Mean (n=4) SD Corrosion Condition

S2P-1 New, dry, rough surface, cracking &
spalling, rust stains

-419.00 ± 4.18 SCR

S2P-2 Aged, wet, rough surface, cracking &
spalling, rust stains

-358.00 ± 2.56 SCR

S2P-3 Aged, dry, rough surface, cracking &
spalling, rust stains

-435.00 ± 1.61 SCR

S2P-4 New, dry, smooth surface, cracking &
spalling, no rust stains

-27.80 ± 1.05 LCR

S2P-5 Aged, dry, smooth surface, cracking &
spalling, light rust stains

-23.75 ± 0.83 LCR
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3.1 Conclusion

A study of one hundred and three (103) steel
rebar�embedded concrete (REC) infrastructures
in Tansen municipality areas using the in-situ OCP
mapping (OCPM) method aligned with ASTM
C876�22b protocols, identi�ed key di�erences in
corrosion risk probability of embedding steel (ES)
rebar. Sewage pipes and fencing pillars were the
most vulnerable, with many showing a severe to
mild risk of corrosion probability, suggesting they
need immediate attention. Conversely, building
pillars and roofs for residential purposes available
in investigated urban city areas were found to be
highly durable or with minimal corrosion risks,
showing little to no signs of corrosion. These con-
clusions are listed below point-wise:

� Residential building pillars, concrete roofs,
and reinforcement road slabs are at low risk
for corrosion (mean OCP>−126 mv vs SCE),
demonstrating high durability with few signs
of corrosion.

� Fencing pillars (FP) indicate varying corro-
sion risk levels, categorized mainly as having
a mild probability of corrosion (mean OCP is
between −276 mv vs SCE and −126 mv vs
SCE).

� The sewage supply pipes (S2Ps) of the study
areas have a comparatively high probability
of corrosion (mean OCP<−276 mv vs SCE),
indicating a mostly moderate corrosion risk
level (MCR).

� Structures located in damp environments, like

sewage supply pipes, are more susceptible to
corrosion compared to those in drier condi-
tions.

� The examination reveals that environmental
factors, such as high humidity and exposure
to water, are signi�cant contributors to cor-
rosion risk.
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