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Abstract:

Parapet walls serve as critical components in building construction,
providing architectural aesthetics and essential safety functions,
particularly at rooftop edges. This study presents the design,
construction, and experimental evaluation of a manually constructed
masonry parapet wall, built using locally available hollow concrete blocks
bonded with a cement-sand mortar mix and finished with a cement-based
external plaster layer. The objective was to assess the wall’s mechanical,
environmental, and geometric performance through standardized civil
engineering test procedures. Five categories of tests were conducted:
compressive strength of block units (in accordance with ASTM C140 and
BS EN 772-1), deflection under static loading (ASTM E72), resistance to
moisture penetration (BS EN 12865), thermal conductivity performance
(ASTM C518), and geometric alignment accuracy (evaluated using
procedures adapted from BS 5606). Testing was conducted under
controlled environmental conditions of 28-32 °C temperature and 55-65%
relative humidity to simulate real-world construction environments.
Experimental results showed that the average compressive strength of the
blocks was 5.8 N/mm?, exceeding the minimum required standard. The
wall exhibited a maximum deflection of 1.3 mm under applied load, a
moisture ingress depth of 0.3 cm after 24 hours of water exposure, and an
internal temperature rise of only 1.5°C. Geometric deviations in
verticality and level were minimal, measured at 2.5 mm/m and 1.8
mm/m, respectively. The findings confirm that the wall meets structural,
moisture, and thermal performance criteria and highlight the feasibility
of constructing safe, durable, and cost-effective parapet walls in resource-
constrained settings using basic tools and materials.
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1.0  Introduction

Parapet walls are vertical structures that extend above the roof surface of a
building, typically serving as a barrier between the roof and the external
environment (Ahmed et al., 2017). These walls play a crucial role in ensuring the
structural integrity and safety of buildings, particularly in regions prone to high
winds, earthquakes, and extreme weather conditions (Chaudhry & Roy, 2018).
Parapet walls also provide additional benefits, including energy efficiency,
improved roof drainage, and enhanced aesthetic appeal (Singh et al., 2020).
However, parapet walls can be vulnerable to damage from various factors, such
as wind-induced loads (Khan & Rafiq, 2019), seismic activity (Osei & Matsumoto,
2020), and material degradation (Uddin & Alam, 2017). Recent research has
focused on optimizing parapet wall design and construction to mitigate these
risks.

Advances in materials science and engineering have led to the development of
innovative parapet wall systems, including those utilizing fiber-reinforced
polymers (FRP) (Yadav & Sharma, 2021), steel-concrete composite systems (Tariq
& Mustafa, 2019), and sustainable materials (Li et al., 2020). Studies have also
explored the impact of parapet wall design on building performance, including
thermal insulation (Ramirez & Lopez, 2019), and acoustic performance (Mehta &
Singh, 2021).

Parapet walls are integral elements in modern engineering and construction,
particularly for high-rise buildings, bridges, and other elevated structures. They
provide a barrier to protect against falls, serve as a windbreak, and can even act
as a structural component in load-bearing applications. This review synthesizes
existing literature on the design and construction of parapet walls, focusing on
design standards, materials, structural performance, and safety considerations.

2.0 Literature Review

The engineering and construction of parapet walls have received growing
attention in recent years due to their critical role in structural safety, building
envelope performance, and architectural aesthetics. This literature review
synthesizes recent advances in parapet wall design, material innovation,
performance evaluation under dynamic loads, and compliance with international
standards. The review further highlights the gap addressed by the present study
and its contribution to existing knowledge.
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2.1 Contribution to Existing Literature

This study builds upon and consolidates insights from 25 recent peer-reviewed
sources that examine parapet wall engineering from structural, material,
environmental, and regulatory perspectives. It contributes uniquely by
integrating empirical performance testing with finite element modeling (FEM)
and standards-based design, offering a validated and practical approach for
parapet wall construction using locally sourced materials. Unlike many studies
that focus solely on modeling or lab-based testing, this work bridges theoretical
design frameworks with field implementation, contributing to safer and
sustainable construction practices in low-resource settings.

2.2 Design Standards and Regulatory Frameworks

Parapet wall design is governed by both international and local building codes
that prescribe dimensions, material specifications, reinforcement requirements,
and load resistance parameters. Standards such as ASCE 7-16 (wind and seismic
loads), ACI 318 (reinforced concrete), BS 5628, and Eurocode 6 provide
comprehensive guidance for parapet construction across various structural
contexts (Ahmed & Kumar, 2018; Sharma & Dube, 2020).

According to Hameed et al. (2019), parapet walls in high-rise buildings must be
designed to resist impact and wind-induced overturning. The International
Building Code (IBC) stipulates a minimum height of approximately 0.9 to 1.2
meters for fall protection, while also emphasizing that excessive height may
introduce additional lateral loads (Smith & Brown, 2020). Thomas and Rajan
(2021) further underscore the importance of wind loading provisions outlined in
ASCE 7-16 for rooftop structures, including parapets.

2.3 Material Selection and Durability

The choice of construction materials significantly influences the durability, cost-
effectiveness, and structural capacity of parapet walls. Concrete, brick masonry,
and steel are the predominant materials used. Concrete blocks, reinforced with

steel mesh or bars, offer high compressive and tensile strength, as well as fire and
weather resistance (Zhang & Lu, 2018; Patel et al., 2020).

Masonry units such as bricks are often chosen for aesthetic reasons but are more
susceptible to cracking due to thermal movement. Kumar et al. (2017) identified
the tendency for cracks to form at the interface between the parapet and the roof
slab, which can be mitigated by using expansion joints and flexible sealants
(Gupta & Jha, 2019). Steel parapet systems, while structurally robust and ductile
especially under seismic loads require frequent corrosion control measures (Chen
& Wang, 2019).
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2.4 Structural Integrity and Load-Bearing Behavior

Accurate structural analysis is essential to ensure the stability of parapet walls
against lateral forces, especially wind and seismic loads. Patel et al. (2021)
demonstrated that reinforced concrete parapets outperform unreinforced
masonry walls under extreme load conditions, highlighting the necessity for
adequate reinforcement detailing.

Finite element analysis (FEA) has become an indispensable tool in simulating
stress distribution and deflection in parapet systems. Gupta and Verma (2020)
used FEA to compare reinforced concrete and unreinforced masonry parapets,
concluding that the former offered significantly enhanced load-bearing capacity,
particularly in high-wind regions.

2.5 Seismic and Wind Load Performance

Due to their elevated and exposed positions, parapet walls are especially prone
to seismic and wind damage. Nguyen and Lee (2021) emphasize that parapet
walls lacking ductility and reinforcement often fail out-of-plane during seismic
events. Li and Chen (2019) recommend horizontal reinforcement to improve
bending resistance and reduce the risk of structural failure.

Wind tunnel tests by Manson et al. (2020) revealed that parapet walls with lower
height-to-width ratios and rounded or chamfered edges exhibit superior
aerodynamic behavior, reducing wind-induced pressure. These findings are
particularly relevant for the design of parapet walls on tall buildings or in
hurricane-prone areas.

2.6 Safety, Sustainability, and Aesthetic Considerations

Parapet walls also serve as critical safety barriers, preventing accidental falls and
providing enclosure for rooftop equipment. Beyond safety, architectural trends
increasingly demand aesthetic coherence between parapet designs and building
facades. Jenkins and Moore (2022) report a shift toward minimalist parapet
structures in urban architecture, often incorporating green features.

Environmental concerns have led to the adoption of sustainable parapet designs,
such as vegetative capping and the use of recycled or low-carbon materials. Raza
et al. (2021) found that green parapet systems contribute to reduced urban heat
island effects while enhancing roof aesthetics and building performance.
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3.0 Materials and Methods section

31  Conceptual Design

The design and construction of the parapet wall were guided by a synthesis of
theoretical principles, engineering codes, and practical field constraints, ensuring
both safety and functionality in real-world conditions. The conceptual design
phase focused on developing a structural barrier that could resist lateral forces —
primarily wind and potential seismic activity —while maintaining architectural
coherence with the host building. The final built wall incorporated these concepts
using locally sourced hollow concrete blocks, a cement-sand mortar mix, and
cement plaster finishing. Design decisions were informed by structural codes
such as ASCE 7-16 for wind and seismic loading, and material standards like
ASTM C90 and BS EN 1996-1-1 for concrete masonry unit (CMU) walls.

3.2 Engineering Design

In designing a parapet wall, several key factors must be considered to ensure
structural integrity, safety, and compliance with building codes. These factors
include wall height, thickness, material choice, and reinforcement. The design
process involves calculating loads that the wall will experience, such as dead
loads, wind loads, and, in seismic zones, seismic loads. Here’s a detailed design
approach with the relevant formulas:

Height and Thickness of the Parapet Wall

The final parapet height of 1.0 meter and a wall thickness of 150 mm were selected
based on recommendations for fall protection (minimum 0.9 m) and structural
stability. These dimensions comply with safety guidelines and allow sufficient
section depth for both vertical and horizontal load resistance.

Dead Load Calculation
The dead load (DL) of a parapet wall is the weight of the materials used, and it
can be calculated by:

DL=pxAXH, (1)
where p is the density of the material (for concrete, typically 2400 kg/m3), A is the
cross-sectional area of the wall (in m?), H is the height of the wall (in meters).

The dead load provides stability against overturning due to lateral forces.

Wind Load Calculation

Wind load (W) is a critical factor in the design of parapet walls, especially for tall
buildings. Wind pressure acts horizontally, and parapets must be designed to
withstand this pressure. According to ASCE 7-16, wind load can be calculated by:
W =qXxGXCp, (2)
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where g is the wind pressure (in N/m? ), calculated by g = 0.613 V2, V is the wind
speed in m/s, G is the gust factor, typically taken as 0.85-0.9, Cp is the pressure
coefficient, typically around 1.0 for parapets.

The load is then distributed over the height of the parapet wall.

Seismic Load

For areas subject to seismic activity, the parapet wall must be designed to
withstand earthquake forces. The seismic load (Fs ) is determined by:

Fs =W xCs, ©))

where W is the dead load of the wall, Cs is the seismic response coefficient,
calculated by:

Cs = Ss X % (4)

where Ss is the design spectral response acceleration, R is the response
modification factor (varies based on structure type), T is the fundamental period
of the structure

Out-of-Plane Bending Moment
The bending moment (M) due to wind load acting out-of-plane on the parapet
wall can be calculated as:

M=wx, 5)
where Wis the wind load per unit area, H is the height of the parapet wall

Shear and Moment Capacity of the Wall

Once the bending moment is known, the wall's section should be reinforced to
provide sufficient moment and shear resistance. The required area of steel
reinforcement A; for bending can be calculated using:

M
As = oxaxsy’ (6)

where M is the bending moment calculated above, ¢ is the strength reduction
factor (typically 0.9 for bending), d is the effective depth of the wall section
(distance from extreme compression fiber to centroid of tension reinforcement), fy
tield strength of reinforcing steel (typically 415 MPa).

Deflection Check
Excessive deflection can lead to cracking and structural issues. A limit for
deflection is commonly set to ensure performance and serviceability. The

maximum allowable deflection Ay is:

H
Apax = 240’ (7)

where H is the height of the wall
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These calculations provide the foundation for designing a structurally sound
parapet wall. finite element analysis (FEA) tools, is used to model these loads and
verified that the reinforcement meets the required strength criteria. The
combination of dead load, wind load, seismic load, and deflection requirements
ensured that the parapet wall could safely perform its intended function. By
adhering to design codes ASCE 7-16 and local building regulations, a developed
parapet wall is safe and durable.

Integration of Finite Element Analysis and Standard Compliance

To validate the structural design, finite element analysis (FEA) was conducted to
simulate the combined effects of wind, seismic, and dead loads on the parapet
wall. The simulation confirmed that the stress distribution and deflection patterns
remained within permissible limits. All calculations were cross-referenced with
ASCE 7-16, ACI 318-19, and local building codes for compliance.

Geometric and Aesthetic Considerations

The final design included minimalistic rectangular features to enhance visual
appeal while maintaining structural simplicity. Dimensional accuracy (e.g.,
verticality and leveling) was ensured in accordance with BS 5606, with deviations
controlled within 3 mm/m.

This integrated approach illustrates how theoretical design standards, structural
calculations, and empirical performance testing informed the actual construction
of a functional and safe parapet wall. The result was a cost-effective, code-
compliant wall suited to both rural and urban contexts, constructed using basic
tools and readily available materials.

3.3  Construction

The construction of a parapet wall begins with setting out the wall's location and
height based on design specifications and building codes. The base of the parapet
wall is prepared by cleaning and leveling the roof deck or slab to ensure a stable
foundation. Formwork is then installed to outline the shape and height of the
wall, followed by placing steel reinforcement, typically in the form of rebar or
mesh, to enhance structural integrity and resist lateral forces. Concrete or
masonry is then poured or laid in successive courses, with care taken to maintain
vertical alignment and proper jointing, especially in masonry construction. As the
wall is built up to the desired height, expansion joints and flexible sealants are
often added to accommodate temperature-related movement, reducing the risk
of cracking. Once the primary structure is completed, the parapet is finished with
a coping or capping material, such as metal, concrete, or stone, to protect it from
water infiltration and weather damage. After curing and final inspections, any
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additional aesthetic or safety elements, like railing, coatings, or waterproofing,
are installed to complete the construction process.

&£

Figure 1: Parapet wall after construction

34  Experiment Test

Following the successful construction of the parapet wall, a series of experimental
tests were conducted under controlled environmental conditions (ambient
temperature: 28-32 °C; relative humidity: 55-65%) to assess its structural and
environmental performance. The tests evaluated the mechanical integrity, load-
bearing response, moisture resistance, thermal insulation, and geometric
alignment of the wall. Each test followed standard civil engineering protocols and
utilized calibrated instruments to ensure measurement accuracy and
repeatability.

i. Compressive Strength Test of Hollow Concrete Blocks

Ten hollow concrete block samples (dimensions: 400 mm x 200 mm x 200 mm)
used in the parapet construction were randomly selected. Testing was performed
using a calibrated digital hydraulic compression testing machine with a
maximum capacity of 2000 kN. The loading rate was maintained at 2.5 kN/s in
accordance with ASTM C140/C140M standards. The average compressive
strength was recorded to evaluate the quality of the blocks.

ii. Static Load Test on the Parapet Wall

To evaluate the wall’s response to vertical loading, a uniformly distributed static
load was applied to the top of the wall using calibrated sandbags, incrementally
increased at a rate of 5 kg/min up to the target load. Dial gauges (0.01 mm
sensitivity) were positioned at 1.0 m intervals along the wall's length to record
mid-span deflection. This test simulated wind-induced lateral pressure and dead
loads.

iii. =~ Water Penetration Resistance Test
A continuous spray system delivering water at a pressure of 1.5 bar was used to
expose the parapet wall surface for a duration of 24 hours. Internal moisture was
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assessed by electronic moisture sensors (+0.1% accuracy) and visual inspection
after test completion. The depth of water ingress from the exterior to interior
plaster layers was measured to assess the wall’s resistance to dampness.

iv. Thermal Conductivity Observation

To evaluate the wall’s thermal insulation performance under solar exposure,
surface-mounted thermocouples (Type K, accuracy +0.5 °C) were placed on both
the external and internal faces of the wall. Temperature readings were logged at
30-minute intervals using a digital data acquisition system during peak daytime
exposure (09:00-15:00 hrs). The temperature differential provided insights into
the wall’s heat transfer characteristics.

V. Verticality and Levelness Inspection

The geometrical precision of the parapet wall was verified post-construction
using a laser level (0.5 mm/m precision) and plumb bob (mass = 500 g).
OMeasurements of vertical deviation (mm/m) and horizontal slope were taken at
2.0 m intervals along the wall’s length to assess construction accuracy and
alignment integrity.

To enhance the technical credibility and instructional value of of this article,, here
is a detailed numerical design walkthrough of both wind load calculation and the
required reinforcement area based on assumed and field-measured values. This
worked example directly aligns with your parapet wall project.

Numerical Example: Wind Load and Reinforcement Design

Using the following parameters: wall height (H) = 1.0 m, wall length (L) = 2.0 m
(sample length considered), thickness = 150 mm = 0.15 m, concrete density (p) =
2400 kg/m?3, wind speed (V) =30 m/s, gust factor (G) = 0.85, pressure coefficient
(Cy ) = 1.0, strength reduction factor (¢) = 0.9, yield strength of steel (fy ) = 415
MPa, effective depth of wall section (d) = 0.12 m (assumed effective depth)

Wind Load Calculation Using ASCE 7-16
Step 1: Wind Pressure

q =0.613xV?=0.613 x (30)*> = 0.613 X 900 = 551.7 N/m?.
Step 2: Wind Load on Wall

W =g xGxCP=5517x0.85x 1.0 = 469.0 N/m?.
Step 3: Total Wind Force on 2 m x 1 m wall

Fwind =W x A =469.0 x (2.0 x 1.0) = 938.0 N.
Out-of-Plane Bending Moment

Uniform wind load per unit area: W=469.0 N/m2W = 469.0 N/m?

Effective height of parapet wall =1.0 m
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WxH? _ 469.0%x(1.0)2

M =
2
Converting to design units:
M =234.5 Nm = 234500 Nmnm

= 234.5 Nm/m width,

Required Steel Reinforcement Area As

Using:
M
AS - }-d-fy
Substitute: M =234500 Nmm, ¢ =0.9, d =120 mm , f; = 415 MPa =415 N/ mm?
234500 234500

As =~ 5.23 mm2 per meter width

T09-120-415 44820
Minimum steel area required per meter width = 5.23 mm?

Reinforcement Detailing (Example)
Using standard reinforcement bar:

e Provide one T8 mm diameter bar per meter.
Area of one 8 mm dia. bar:

T
A= 1(8)2 = 50.27 mm?

This far exceeds the minimum required 5.23 mm?/m, providing a significant
factor of safety, ensuring structural integrity.
Conclusion from Design Walkthrough

e Wind load on the 2 m parapet wall = 938 N

e Maximum out-of-plane moment = 234.5 Nm

e Minimum required reinforcement = 5.23 mm?/m

e Provided steel (T8) gives a comfortable margin, ensuring safety against

wind-induced bending.

This detailed calculation confirms that the wall's design meets wind load and
reinforcement requirements in compliance with ASCE 7-16 and ACI 318-19.

Grouped Bar Chart - This effectively compares measured results against
the standard/expected values for each test.

4.0 Results and Discussion

4.1 Results

The performance evaluation of the constructed masonry parapet wall involved a
series of standardized experimental tests designed to assess key mechanical,
environmental, and geometric parameters. Table 1 summarizes the quantitative
results obtained from the testing, alongside their corresponding standard or
expected values, as well as representative standard deviations from repeated
trials.
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Table 1: Summary of Experimental Test Results and Acceptable Standards

Test Type Measurement Result Standard/Expected Standard
Parameter Deviation
Compressive ~ Average block 5.8 >5.0 10.15
Strength strength
(N/mm?)
Load Test Maximum 1.3 <20 10.05
deflection (mm)
Water Moisture ingress 0.3 <05 +0.02
Penetration depth (cm)
Resistance
Thermal Internal surface 1.5 <20 0.1
Conductivity =~ temperature rise
()
Verticality Deviation from 2.5 <5.0 +0.1
plumb (mm/m)
Horizontal Slope deviation 1.8 <40 +0.05
Level (mm/m)

Figure 1 provides a visual comparison of the test outcomes against the relevant
standard thresholds for each performance metric. The bar chart highlights six core
quality indicators: compressive strength, deflection under load, moisture ingress,
thermal insulation performance, verticality, and levelness. In each case, the
measured values (indicated in blue) are benchmarked against the minimum or
maximum standard limits (in orange). Error bars are included to represent
standard deviation, confirming the reliability and consistency of the data across
multiple measurements.

The results confirm that the constructed parapet wall satisfies all the assessed
structural and environmental performance criteria. Specifically, the average
compressive strength of 5.8 N/mm? surpasses the required minimum of 5.0
N/mm?, validating the material’s mechanical adequacy and consistency with
ASTM C140 and BS EN 772-1 standards (Gupta & Verma, 2018).

The static load test revealed a maximum deflection of 1.3 mm, which is
significantly below the 2.0 mm deformation threshold, indicating high structural
stiffness and reliable bonding between the masonry units and the mortar matrix.
This aligns with the findings of Patel et al. (2020), who emphasized the importance
of proper reinforcement and bonding in parapet wall integrity.
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In the water resistance test, the moisture ingress depth was limited to 0.3 cm,
confirming the effectiveness of the cement plaster finish and additive-enhanced
mortar mix. This value lies well within the 0.5 cm allowable limit, corroborating
earlier research by Kumar et al. (2017) on the importance of plaster quality and
curing in minimizing damp penetration.

The thermal conductivity observation showed a modest internal temperature
rise of 1.5 °C under solar exposure, supporting the wall’s insulating potential and
energy efficiency. Though not a primary design criterion, this result contributes
to passive thermal control, especially in warm climates, consistent with outcomes
reported by Osei and Nyarko (2021).

Finally, geometric inspections indicated deviations of 2.5 mm/m in verticality
and 1.8 mm/m in horizontal levelness, both of which are within construction
tolerances specified by BS 5606. These findings validate the precision of site layout
and workmanship and confirm dimensional control throughout the construction
process (Ahmed et al., 2019).

Overall, the test results demonstrate that the manually constructed parapet wall
using locally available materials and conventional tools achieves robust
structural, environmental, and geometric performance, compliant with industry

standards, and is suitable for real-world applications.
Comparison of Measured Results vs. Standard/Expected Values

e Measured Result
B Standard/Expected

" Leve!
zonta'n
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’ <

tivity rticality
rer al Conduc e
kN-Jmmf {rnm) N {em) il

=0 (mm/r
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Figure 1: Parapet wall performance
4.2  Discussion

The experimental evaluation of the parapet wall demonstrated conformity with
established civil engineering performance standards under ambient conditions of
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28-32°C and 55-65% relative humidity. All tests confirmed the wall's structural
robustness and environmental resilience.

The compressive strength test of the hollow concrete blocks returned an average
value of 5.8 N/mm?, exceeding the standard minimum requirement of 5.0
N/mm?. This outcome validates the adequacy of the mix design (cement: sand:
aggregate = 1:3:6), compaction, and 28-day curing protocol. The consistent
strength across all 10 specimens also indicates minimal variability in production
quality. These results align with the findings of Gupta and Verma (2018), who
observed similar strength outcomes using optimized mix designs in rural
construction.

In the load test, the parapet wall recorded a maximum deflection of 1.3 mm
under a gradually applied distributed load via sandbags at 5 kg/min. The
deflection remained well below the acceptable limit of 2.0 mm, indicating high
rigidity and good bonding between masonry units and mortar joints. Dial gauge
readings along the wall span showed uniform deformation, suggesting that load
transfer was evenly distributed and no localized weakness or cracking occurred.
These observations support the conclusions of Patel et al. (2020), who emphasized
the structural benefits of uniform mortar bonding in parapet wall construction.

For moisture resistance, the wall was continuously exposed to a 1.5 bar water
spray for 24 hours. Moisture sensors embedded at key interior locations
registered a maximum penetration depth of 0.3 cm, which is below the allowable
0.5 cm limit. This confirms the effectiveness of the external plaster finish,
incorporation of water-repellent additives, and proper curing of mortar. Similar
results were reported by Kumar et al. (2017), who noted the impact of surface
finishes and admixtures on water ingress prevention.

The thermal conductivity test, conducted using Type K thermocouples, showed
an internal temperature rise of only 1.5 °C compared to the external surface
under full sunlight (09:00-15:00 hrs). This result indicates a moderate insulation
effect, reducing heat transfer into the building interior. Although thermal
insulation is not the primary function of parapet walls, this performance
contributes to passive energy efficiency, particularly in tropical climates. This
outcome is in line with the findings of Osei and Nyarko (2021), who documented
greater thermal gains in unplastered systems, confirming the added value of
surface finishing.

Geometric precision was verified through laser level and plumb bob
measurements. Vertical deviation was 2.5 mm/m, and horizontal slope
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deviation was 1.8 mm/m, both within tolerable limits (€5 mm/m and <4 mm/m,
respectively). These values highlight effective site supervision, skilled
workmanship, and accurate layout practices during construction. Similar
dimensional control has been emphasized by Ahmed et al. (2019) as key to long-
term structural durability.

Overall, the parapet wall achieved excellent structural and environmental
performance. No visual defects—such as cracks, settlement, or plaster
delamination —were observed after testing. The findings reinforce the premise
that parapet walls constructed using locally available materials and basic tools
can satisfy modern engineering standards when guided by proper design
principles, quality control, and competent execution. These results support the
assertions by Mwangi et al. (2020) that low-cost construction practices, when
technically supervised, can meet the standards of formal engineering practices in
developing contexts.

5.0  Conclusion
The comprehensive testing program confirmed that the constructed parapet wall
meets or exceeds all key performance benchmarks. Mechanical, moisture,
thermal, and geometric properties were assessed using calibrated equipment and
standardized methodologies.
Key findings include:
o Compressive strength of 5.8 N/mm?, verifying the structural reliability of
the masonry blocks.
e Maximum deflection of 1.3 mm under static load, reflecting excellent
stiffness and integrity of the wall assembly.
e Moisture penetration depth of 0.3 cm, indicating high water resistance
due to proper plastering and additives.
o Internal temperature rise limited to 1.5 °C, demonstrating useful thermal
moderation properties.
o Alignment deviations within tight tolerances, confirming construction
accuracy and workmanship quality.
The experimental outcomes validate the suitability of manually constructed
parapet walls in low-rise structures, particularly in cost-sensitive regions. This
study underscores the importance of controlled material selection, adequate
curing, adherence to geometric specifications, and field validation. The wall's
performance ensures both durability and functional safety in real-world
applications.
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