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Abstract - This procedure outlines the construction of a bitumen-aggregate mix layer to provide a stable and impermeable base for
tank foundations. Bitumen conforming to IS 73 and aggregates as per IS 383 are mixed in a hot-mix plant, transported, laid to the
required thickness, and compacted with rollers to achieve uniform density. Quality checks on binder content, gradation, temperature,
and compaction ensure durability. The finished layer offers strength, stability, and moisture resistance, ensuring long-term
performance of the tank foundation.
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I. SCOPE

The construction of a tank foundation requires a strong, durable, and well-prepared base to ensure long-term stability and uniform load
distribution. One of the important preparatory layers in such foundations is the bitumen aggregate mix layer, which serves as a stabilizing
and waterproofing course between the soil/graded base and the tank bottom plate.

This layer is generally composed of a bitumen binder mixed with well-graded aggregates, compacted to the required thickness and
density. It provides the following functions:

e Load Distribution: Offers a uniform surface to transfer tank loads evenly to the subgrade.

¢ Waterproofing: Prevents upward migration of moisture from the subsoil to the tank bottom, thus protecting the tank plates
from corrosion.

e Stability: Enhances bearing capacity and reduces settlement by binding aggregates into a stable mass.

e Durability: Ensures long-term performance of the foundation by resisting deformation under sustained loading.

The work procedure for laying the bitumen aggregate mix layer typically covers materials, equipment, site preparation, mixing, laying,
compaction, finishing, quality control, and safety considerations. Proper execution of this activity is critical for achieving the desired
engineering properties and ensuring the reliable performance of the storage tank foundation.

I1. INTRODUCTION

The construction of a strong and durable tank foundation requires a well-prepared base to ensure stability and long service life. One of
the essential layers in this process is the bitumen aggregate mix layer, which acts as a binding and stabilizing course between the
natural ground and the tank foundation. This layer improves load distribution, minimizes settlement, and provides resistance against
moisture infiltration. The bitumen used conforms to IS 73, ensuring proper grade and quality, while the aggregates conform to IS 383,
guaranteeing suitable size, strength, and gradation. The work procedure for laying the bitumen aggregate mix layer involves systematic
preparation, proportioning, mixing, laying, compaction, and quality control to achieve the required density and strength. This ensures a
uniform, stable, and long-lasting foundation, capable of withstanding heavy loads and varying environmental conditions.

11l. REFERENCE DOCUMENTS

Use only materials conforming to IS 73 (paving bitumen) and IS 383 (aggregates). Select VG grade per climate; verify
penetration/viscosity, softening point, ductility, and ensure heating/mixing temperatures comply with IS 73. Source coarse and fine
aggregates meeting 1S 383 for grading, cleanliness, durability, and limits on water absorption, impact/crushing values, and deleterious
matter. Prepare a job mix with IS 383-compliant gradation and IS 73 bitumen; mix in a hot-mix plant ensuring uniform coating.
Transport and lay within temperature windows; compact promptly with rollers to achieve density. Conduct routine sampling and testing
to confirm compliance with IS 73 and IS 383.
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1V. MATERIAL

Bitumen conforming to IS 73:2013 VG-10 refers to paving grade bitumen specified in the Indian Standard IS 73:2013. VG-10
(Viscosity Grade 10) indicates its viscosity range, making it suitable for road works in colder regions and for tank foundation layers
where flexibility and binding properties are essential. It ensures uniform quality, durability, and strong adhesion with aggregates.

Crushed Sand & Aggregate conforming to IS 383 means the fine and coarse aggregates used must comply with IS 383 standards,
which specify the quality, size, grading, and strength of aggregates for construction. These aggregates provide stability, load-bearing
capacity, and interlocking properties, ensuring the bitumen mix achieves proper compaction, durability, and performance in the
foundation layer.

V. PROCEDURE FOR BITUMEN MIX TANK LAYER
e Casting of RCC tank foundation shall be carried out as per approved drawings and specifications, ensuring proper curing and
strength development before laying the bitumen aggregate mix layer.
e Foundation surface shall be checked for levels, slopes, and uniformity to avoid water stagnation and ensure proper drainage.

e Any honeycombs, cracks, or surface defects in RCC foundation shall be repaired before applying the anticorrosive layer.
e After curing, the foundation surface shall be thoroughly dried to ensure proper bonding of the bituminous layer.

e The top surface of the foundation where the anticorrosive layer is to be laid shall be thoroughly cleaned for dust, loose particles,
oil, grease, or any deleterious materials.

e The top surface of the foundation where the anticorrosive layer to be laid shall be thoroughly Cleaned for dust, loose particles
etc.

e  50mm thick bottom layer:
Bitumen and Aggregate shall be mixed, mix proportion shall be 8 - 10% by volume, in Chula with fire wood at site and required
temperature will be maintained as per technical specification.

e  25mm thick top layer:
Bitumen and sand shall be mixed, mix proportion shall be 8 - 10% by volume, in Chula with fire wood at site and required
temperature will be maintained as per technical specification.

e On the cleaned surface a tack coat of hot bitumen shall be uniformly applied by suitable
means.

e The mix shall be spread uniformly over the foundation manually to the required thickness and
slope.

e  The mix shall be well compacted using wooden batten/plate compactor as per site conditions.

e Mix shall be allowed to cool after compaction and shall be restricted for any movement for 24hrs.

VI. TEST OF BITUMEN CONTENT BY VOLUME

The Bitumen Content by Volume Test (Extraction—Volumetric Method) determines the proportion of bitumen, by volume, in a
bituminous mix. It is used for quality control and verification of the job mix formula for layers such as bitumen-aggregate mats
in tank foundations, pavements, and base courses.

The test is based on a simple principle: a known mass of the mix is taken; the binder (bitumen) is extracted from the mix using a suitable
solvent and the clean aggregate is dried. From these, the mass of bitumen (W) and mass of aggregate (W) are obtained. Using the
known densities of aggregate (D) and bitumen (D:), their volumes (Vi and V>) are calculated. The bitumen content by volume is then
given by (V2/(V1+V2))x100(V2/ (V1 + V2)) times 100(V2/(V1+V2))x100.This volumetric measure is particularly useful for:

o checking conformity with material specifications (e.g., bitumen per IS 73 and aggregates per IS 383),
e  assessing compaction targets, voids characteristics, and stability of the placed layer,
¢ Routine process control at site and laboratory.

Description Test No.
1 2

Weight of sample 500 500
Weight of sample after extraction & drying 464 463.3
(gm) W1
Weight of Bitumen sample (gm)W2=(W- 36 36.5
W1)
Density of Aggregate.(gm/cc) D= 1.470 1.470
Volume of Aggregate.(cc)=V1=(W1/D)= 315.65 315.31
Density of Bitumen.(gm/cc) D1 1.050 1.050
Volume of Bitumen.(cc)=V2=(W2/D1) 34.29 34.76
Total Volume (cc) V=(V1+V2)= 349.93 350.07
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% of Bitumen content (By 9.80 9.93
Volume)=(V2/V)x100

% of Bitumen content (By Volume) 9.86

Average

VIIl. CONCLUSIONS

The construction of the bitumen aggregate mix layer for the tank foundation is a critical step in ensuring stability, durability, and
load-bearing capacity of the structure. By following the approved work procedure—including surface preparation, proper material
selection, mixing, spreading, compaction, and quality control—the layer provides a strong, water-resistant, and well-bonded base for
the foundation. Adherence to technical specifications, safety standards, and inspection protocols guarantees that the foundation will
perform effectively under operational loads, thereby enhancing the overall service life and reliability of the storage tank.
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