Selecting the Right Culvert Steel Pipe for Drainage
and Road Projects

When | first started working on drainage infrastructure, | assumed a pipe was just a pipe. It
took a few projects in Bekasi and other parts of Indonesia to realize how wrong that was. The
choice of material, the manufacturing process, and the certification behind a culvert steel pipe
can determine whether a road holds up for decades or starts failing after the first heavy rain.
Over the years, | have seen engineers and contractors weigh options between concrete, plastic,
and steel, and more often than not, the decision comes down to a careful look at the specific
demands of the site.

In this article, | want to share some practical observations about culvert steel pipe selection,
focusing on what matters in the field: diameter, wall thickness, corrosion protection, and the
standards that give you confidence in the product. | will also touch on how a manufacturer like
PT Primari Inrahm Utama, with its own factory in Bekasi, fits into the broader picture of steel
fabrication for infrastructure.

Why Steel Remains a Strong Choice for Culverts

Steel culverts have been around for a long time, and for good reason. They offer a high
strength-to-weight ratio, which means you can handle heavy loads from traffic and soil without
needing excessively thick walls. In highway culvert applications, where trucks roll over the fill
day after day, a properly designed culvert steel pipe can last for many decades. The material
also allows for long spans and larger diameters, which is important when you need to move a
lot of water quickly under a road or bridge abutment.

Compared to concrete, steel is lighter to transport and easier to install. Compared to plastic,
steel can withstand higher temperatures and is less prone to deformation under heavy loads.
Of course, the trade-off is that steel needs good corrosion protection. That is where galvanized
steel comes into the picture. Hot-dip galvanizing applies a thick layer of zinc that bonds
metallurgically with the steel, providing a durable barrier against moisture and soil chemicals.
In my experience, a well-galvanized culvert pipe installed in a neutral pH environment can
easily exceed a 50-year service life.

Understanding Culvert Pipe Diameter and Wall Thickness

One of the first decisions in any drainage system is the culvert pipe diameter. This is not
something you guess. You need to calculate the expected water flow, the slope of the pipe, and
the allowable headwater depth. A pipe that is too small will cause flooding and erosion. A pipe
that is too large wastes material and money. | have seen projects where the specified diameter
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was increased by just a few inches to accommodate future development, and that small
change saved the client from costly retrofits later.
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Wall thickness is equally important. Thicker walls can handle higher loads and more abrasive
flow, but they also add weight and cost. For most road construction projects, the required pipe
wall thickness is determined by the depth of cover and the traffic load. In cases where the fill is
shallow or the traffic is heavy, you might need a thicker wall or a corrugated steel pipe that
distributes the load more efficiently. The corrugation pattern itself adds stiffness, so you get a
strong structure without excessive material use.

For smooth bore culvert designs, which are often preferred for hydraulic efficiency, the steel is
formed into a spiral steel pipe with a smooth interior. This reduces friction and allows water to
flow faster, which can mean a smaller diameter pipe is sufficient. But the trade-off is that
smooth bore pipes may have different structural characteristics than fully corrugated ones.
You need to balance hydraulic performance with structural strength based on your site
conditions.

Certifications That Matter: SNI and TKDN

In Indonesia, two certifications often come up in discussions about steel culverts: SNI
certification and TKDN. SNI stands for Standar Nasional Indonesia, and it ensures that the
product meets national quality standards for material, dimensions, and performance. When a
manufacturer like PT Primari Inrahm Utama produces a culvert steel pipe with SNI certification,
you know that the steel composition, the galvanizing thickness, and the fabrication tolerances



have been tested and verified. This gives you a solid baseline for design and reduces the risk of
early failure.

TKDN, or Tingkat Kandungan Dalam Negeri, measures the domestic content of the product.
For government projects, TKDN requirements are often mandatory. A high TKDN value means
that a large portion of the raw materials and labor come from within Indonesia, which supports
local industry and can simplify procurement. When | work with clients who need to meet local
content regulations, | look for suppliers who can provide clear documentation of their TKDN
value. PT Primari Inrahm Utama, for example, produces its pipes in Bekasi with a focus on
domestic sourcing, so their products tend to meet these requirements naturally.

Corrosion Protection and Long-Term Performance

The biggest enemy of steel in the ground is corrosion. Even with a good galvanized coating,
certain soil conditions can accelerate the process. Acidic soils, high chloride levels, or the
presence of stray electrical currents can all compromise the zinc layer over time. That is why
many specifications call for additional protection, such as polymer coatings or bituminous
coatings, on top of the hot-dip galvanizing. In aggressive environments, a culvert steel pipe
with a thick galvanized coating and a protective outer layer can still perform well for decades.

| recall a project near a coastal area where the soil had high salinity. The standard galvanized
pipe would have corroded too quickly. We specified a pipe with a heavier galvanized coating
and an asphalt-based lining. That decision added some cost upfront, but it prevented a costly
replacement ten years down the line. The lesson is that corrosion protection is not a one-size-
fits-all solution. You need to match the protection system to the environment.



Another factor is abrasion. In culverts that carry water with a lot of sediment or gravel, the
interior surface can wear down over time. A smooth bore culvert reduces abrasion because the
flow is less turbulent, but if the sediment load is high, you might need a thicker wall or a
hardened lining. Steel fabrication techniques have advanced to allow for different grades of
steel, such as those meeting ASTM A760, which specifies minimum requirements for
corrugated steel pipe used in stormwater management and drainage systems. Choosing a pipe
that meets ASTM A760 gives you an additional layer of quality assurance.

Installation Considerations and Soil Erosion Control

Even the best pipe will fail if the installation is poor. Proper bedding, backfill, and compaction
are critical. The pipe must be supported evenly along its length, and the backfill material should
be free of large rocks that could dent the galvanized coating. For soil erosion control around
the inlet and outlet, you often need pipe end sections or flared ends that direct water safely and
prevent scouring. These end sections can be fabricated from the same material as the main
pipe, ensuring consistent corrosion resistance.



| have seen too many culverts undermined because water was allowed to flow around the pipe
instead of through it. A well-designed headwall or wingwall at the inlet can prevent this. In
highway culvert installations, the approach embankment and the area around the bridge
abutment need particular attention. Water flowing under a road can carry away soil over time,
leading to voids and eventual settlement. Using a culvert steel pipe with proper end treatments
and a well-compacted backfill is the best defense against this kind of damage.

Practical Advice for Specification

When you sit down to specify a culvert steel pipe for a project, here are a few points | have
found useful over the years:

e Start with the hydrology: calculate the peak flow and required diameter before
thinking about anything else. The structural design comes after you know the
hydraulic needs.

e Check the soil pH and resistivity on site. If the soil is aggressive, plan for extra
corrosion protection from the start. It is cheaper to add coating at the factory than to
dig up a failed pipe later.

e Look for suppliers with SNI certification and clear TKDN values if the project is
government-funded. This saves time during the approval process.

e Consider the installation method. If you are using trenchless methods, a spiral steel
pipe with a smooth bore might be easier to pull or push into place than a rigid
concrete pipe.

* Do not forget the pipe end section. A flared end or a prefabricated end section can
reduce turbulence and prevent erosion at the outlet, which is often the first place
where problems appear.

These are not hard rules, but they have helped me avoid common pitfalls. Every site is
different, and the best design is one that balances cost, durability, and constructability for that
specific location.

Reflections on the Industry

The steel culvert industry in Indonesia has grown a lot in the last decade. Local manufacturers
like PT Primari Inrahm Utama in Bekasi have invested in modern steel fabrication equipment
and processes that allow them to produce pipes with consistent quality. They offer a range of
diameters and wall thicknesses, and they can produce both corrugated steel pipe and smooth
bore culvert designs. Having a factory in Bekasi means shorter lead times for projects in Java
and easier communication during the fabrication phase.
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For engineers and contractors, the availability of certified products with verified domestic
content makes it easier to design and build infrastructure that meets national standards. It
also supports the local economy, which is a consideration that more and more project owners
are taking seriously. When | specify a culvert steel pipe, | feel better knowing that the product
has been made by a team that understands the local conditions and can deliver what is
promised.

In the end, choosing the right pipe comes down to understanding your site, your budget, and
your long-term goals. Steel is a proven material that can handle a wide range of conditions,
especially when it is galvanized and installed correctly. Whether you are working on a small
drainage system or a major highway culvert, taking the time to specify the right diameter, wall
thickness, and corrosion protection will pay off in the long run. And having a reliable partner
like PT Primari Inrahm Utama nearby in Bekasi makes the whole process smoother.



