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1. Introduction

Cement Bound Granular Material (CBGM)
is a type of Hydraulically Bound Material
(HBM) widely used in construction
projects that require ground stabilization
and durability under heavy loads.
Composed of aggregates bound by
cement, CBGM is valued for its rapid
strength development and high load-
bearing capacity, making it a critical
component in pavement construction. In
particular, CBGM has been successfully
utilized in various infrastructure projects
across Saudi Arabia, where it plays an
essential role in heavy-duty pavements,
such as those found in seaports and
airports. These applications demand
materials that can withstand substantial
loads from equipment, vehicles, and
aircraft, along with environmental
stresses, such as high temperatures and
humidity levels prevalent in the region.

The significance of CBGM in such
demanding environments lies in its
resilience and compliance with rigorous
standards, such as those defined in BS EN
14227-1:2013. This standard specifies
essential requirements for cement-bound
mixtures, ensuring quality, durability, and
consistency in construction applications.
Quick hydraulic materials like CBGM
achieve two-thirds of their strength within
seven days, making them ideal for
projects where both speed and strength
are priorities. Saudi Arabia’s adoption of
CBGM aligns with global best practices for
constructing durable, high-performance
pavements that reduce maintenance
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costs and extend the lifespan of critical
infrastructure.

CBGM can be applied using different
methods, primarily through pavers and
graders, each offering distinct advantages
and challenges. The choice between
these application methods influences not
only the speed and cost of the
construction process but also the final
quality and durability of the pavement
surface. This study aims to investigate
these two application methods to
determine the optimal approach for
specific project requirements, balancing
time efficiency, cost-effectiveness, and
adherence to quality standards.

The findings from this study will be
valuable for construction professionals in
Saudi Arabia and other regions with
similar infrastructure needs, providing
data-driven insights into CBGM
application best practices. Additionally,
the research will explore the
environmental and economic benefits
associated with using CBGM, including its
potential for incorporating recycled
materials and contributing to
sustainability = goals.  Through this
comparison, the study seeks to
recommend an application method that
enhances CBGM’s performance while
supporting the development of resilient,
cost-effective infrastructure.
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2. Study Problem

Problem Definition: The challenge lies in
selecting an efficient and cost-effective
method to apply CBGM while maintaining
high quality and durability as specified by
BS EN 14227-1. Each method—paver and
grader—has unique operational benefits
and limitations.

Comparative Gap: Although standards
like BS EN 14227-1 provide detailed
guidelines on material specifications,
there is limited comparative analysis on
how the application method affects the
final performance, cost, and
environmental benefits.

3. Significance of the Study

Highlight the study's potentialimpacton
construction practices, particularly in
optimizing time, cost, and quality in
CBGM applications. Emphasize that
adopting the right method can result in
more sustainable, durable, and cost-
effective construction, aligning with green
procurement targets through the use of
recycled materials as suggested in the
Allasso allpave™ document.
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4. Objectives of the Study

Primary Objective: To compare CBGM
application using a paver versus a grader,
focusing on adherence to quality
standards, time efficiency, surface
quality, and cost.

Secondary Objectives:

Evaluate each method's operational
benefits and challenges, referencing BS
EN 14227-1 requirements for material
consistency and compaction.

Assess the environmental and cost
benefits, including potential CO,
reductions  when using recycled
aggregates as suggested by Allasso
allpave™.

Recommend optimal
methods based on site-specific
requirements, balancing regulatory
standards and project conditions.

application

5. Research Questions

How do the time, quality, and cost differ
between CBGM applications by paver and
grader?

What are the impacts of each method
on surface quality, smoothness, and
adherence to the grading standards
outlined in BS EN 14227-1?

Which method is more suitable across
different ground conditions, considering
Allasso’s emphasis on recycling and
environmental impacts?

Are there observable differences in the
long-term durability and performance of
CBGM layers applied by each method

A Al Calaad 4

plsiuly CBGM (o 43 e 1ot Sl gl
A IV e 3 il ae il adl Jilie Caua )1 A
chull Bagay gl el Bagall julaa
. Aalsall
- 4 gl Calaay)
dua (e AByyla JS Oboady i
BS EN 14227-cllkiae () 5 )LEY) ae ¢ Jpaeiil
el g o) gl Bl lacal
Db gl) Gl 6 Ly Al g Al Xl gal) 4
ve OsS oSl S clilen) 8 Jaial)
OB ez e ga LaS oy 938 dlaall AlS ) aladiinl
Allasso allpave™.
S i Guldll 3okh daily dua gl
O OOl GBS ae AalAll adsall i
gl Gk g kil Hyladl)

Gaanll Al 5

Ghdat (o AAKH ¢ 32 sall g i gl Calins (e
28 jall 5 Caa 1) A1l Ll2AiWLCBGM

hall 23 e 4k IS @it o L
0 Bl Canatll juleal JULY) g cdlagriy
*BS EN 14227-1

Az V) Cagplall dagSla ST iy plall (e (o
e Allasso 1S i Jie¥) 4 2aY) aa dalisgl)
auinl) Lgil il g sl sale)

V) 5 Lo gapall (8 Ak gale cli; i Gl Ja
dau) 1 dalaall CBGM cilashal Jy shall (saall e
4,k JS




6. Hypotheses

Hypothesis 1: Paver application
achieves a higher surface quality and
smoother finish, meeting or exceeding
compaction and smoothness standards
in BSEN 14227-1.

Hypothesis 2: The grader method is
more time- and cost-efficient due to faster
application rates and lower equipment
costs, though additional finishing may be
required.

Hypothesis 3: Long-term durability of
CBGM layers does not significantly differ
between paver and grader applications
when both meet minimum strength and
compaction specifications.

7. Literature Review

Review CBGM and HBM, focusing on
properties, environmental benefits, and
applications as outlined in Allasso
allpave™ documentation.

Summarize construction standards
relevant to CBGM, specifically BS EN
14227-1, which specifies requirements for
material properties, compaction, and
performance classifications.

Compare previous studies on
construction methods for similar
materials, including efficiency, durability,
and environmental impact.
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8. Theoretical Foundations

Discuss the principles of CBGM
application, highlighting the need for
compliance with standards on
compaction, water content, and layer
quality as specified in BS EN 14227-1.

Provide an overview of equipment
mechanics for pavers and graders,
emphasizing how these machines
influence layer thickness, surface quality,
and compaction.

9. Methodology

Study Design: A comparative analysis
based on field data from projects where
CBGM was applied using both paver and
grader methods.

Sample Selection: Projects will be
selected based on their adherence to BS
EN 14227-1 standards, ensuring
consistency in CBGM formulation.

Data Collection:

Quantitative data on time, costs, and
material consumption for each method.

Qualitative data on surface
smoothness, slope accuracy, and
compaction.

Data Analysis: Conduct a comparative
analysis with reference to BS EN 14227-1
performance standards, testing each
hypothesis.
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10. Research Tools

Equipment: Tools for measuring layer
thickness, surface quality, compaction,
and slope accuracy, in line with standards
set by BSEN 14227-1.

Software: Statistical analysis software
for assessing quantitative and qualitative
data from case studies.

Documentation Tools: Field notes,
photographs, and site data logs to ensure
accurate record-keeping and analysis.

11. Study Limitations

Time Constraints: Limited observation
period for assessing the long-term
durability of CBGM applications.

Variable Conditions: Variations in
machine calibration, operator skill, and
environmental factors may impact
results, though attempts will be made to
standardize processes where possible.

External Factors: Weather conditions
and site-specific challenges may
influence surface finish and compaction
during the application process.
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