PROJECT PROFILE: SLIPLINE WITH
FUSIBLE PVC® PIPE

MCO RUNWAY 18L-36R STORMWATER
TRENCHLESS REHABILITATION
30-inch and 36-inch Fusible PVC® Pipe provides a fully structural
slipline rehabilitation solution
Project Overview
The Orlando International Airport (MCO) was originally built
in the early 1940s as an Army Air Force training base. Due to
runway 18L-36R’s age and condition, the Greater Orlando Aviation
Authority (GOAA) determined there was a need to rehabilitate the
runway. GOAA selected AVCON, INC., the consulting Engineering
firm, to provide the necessary project design.
The scope of the runway rehabilitation project consisted of runway
pavement upgrades, lighting improvements and the rehabilitation
of nine runway stormwater crossings. The stormwater crossings
consisted of eight 36-inch reinforced concrete pipe (RCP)
crossings, totaling 6,230 linear feet (LF) and one 42-inch RCP
crossing, 1,200 LF. The existing RCP pipes were 6-foot tongueand-groove sections with mortared joints.
Due to their age, the RCP stormwater pipes were nearing the
end of their useful life. Conventional trenching replacement
would have been cost-prohibitive, therefore AVCON determined
a trenchless solution would be required. Several trenchless
methods were evaluated, but because of the condition of the
existing RCP pipes, significant volume of ground water infiltration
and structural requirements, AVCON selected sliplining the
existing RCP with Fusible Polyvinyl Chloride (FPVC) pipe as
the most beneficial solution. AVCON worked with Underground
Solutions to design the slipline of the existing 42-inch and 36-inch
RCP stormwater pipes with 36-inch DR25 and 30-inch DR25 FPVC
pipe, respectively. The reduction in flow area associated with the
smaller diameter FPVC was off-set by the improved hydraulic flow
coefficients and the reduction of infiltration (monolithic pipe).
The plans and specifications for this project were released in
June 2019. The scope of supply for the drainage pipe rehabilitation
included the cleaning of the host pipes, entrance and exit pit
excavations, horizontal directional drill for the pulling of the proof
and slip-line installation, pipe material, fusion services, annular
space grouting, tie-ins, inspections, and pit closures.
The project bid in the summer of 2019 and awarded to Hubbard
Construction Company (Contractor) of Winter Park, Florida. The
total project cost came in at $30 million dollars, while the storm
water rehabilitation portion came was approximately $2.5 million
dollars. The Contractor began construction in the Spring of 2020.
For the drainage rehabilitation, the Contractor self-performed
the civil and mechanical components, such as pit excavations,
pipe fusion support, and general pipeline construction. Pipe
cleaning was provided by US Submergent; pipe supply and fusion
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MCO Stormwater Rehabilitation
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Orlando, FL

Pipe Length

6,230 LF and 1,200 LF

Pipe Size

30-inch and 36-inch DR25
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Installation Method Slipline fuse and pull
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Greater Orlando Aviation Authority
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AVCON, INC., Robert Palm, P.E.
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were provided by Underground Solutions; slipline services were
provided by Centerline Directional Drilling; and grouting was
provided by Elastizell of St. Louis.
After the host pipe was cleaned, directional drill rods were pushed
through the pipe and connected to a proof. The Proof was pulled
through the host pipe alignment to validate the host pipe will be
able to accept the new pipe string prior to full length of the slipline.
Once the proof pull was completed, then the pipe slipline process
could be initiated for that pipe segment.
The slipline process resembles the process of pulling the proof.
First, directional drill rods were pushed through the pipe and
connected to the pull-head, the first 45-foot segment of FPVC was
then pulled into the point that the next stick could be loaded into
the fusion machine. Once the fusion joint was completed, the drill
rig operator pulled the next segment in. This process was repeated
until the total length of the pipe was assembled and successfully
daylighted from the exit pit.
For this project, Centerline Directional Drilling utilized a Vermeer
100 x 120 drill rig for pulling the proofs and pipe. During the pullin of the 1,200 LF of 36-inch DR 25 FPVC, the drill rig operator
reported a maximum pull back force of 35,000 lbf and an average
of approximately 12,000 lbf. The 36-inch DR 25 FPVC has an
allowable safe pull force of 495,000 lbf.

Bulkhead grout tubes

Following the sliplining of the host drainage pipe, the respective
bulk heads were fitted with grout tubes and sealed. The grout
tubes would enable low density grout to be pumped into and fill
the annular space between the new pipe and the host pipe. Once
the bulkhead seals had properly cured, the grouting process could
be completed.
After completion of the mechanical tie-ins and grouting, the new
drainage lines were ready to be inspected prior to backfilling. The
inspection of the new slip-lined pipe segments was conducted via
robotic video. These videos from each segment were reviewed for
defects or abnormalities. In addition to the video inspection, the
FPVC fusion logs were also reviewed for abnormalities.
The final step in the drainage rehabilitation process was the
backfilling and closure of the respective segments. The exposed
segments were backfilled and compacted consistent with
traditional open cut pipe installation methods. Once properly
compacted and backfilled, the disturbed areas were sodded and
returned to pre-construction condition.
The total duration of the construction of this was approximately
five months, completed August of 2020.

“Fusible PVC ® Pipe provided a structural
stormwater rehabilitation solution for runway
18L-36R to support Class 6 aircrafts.”

AVCON, Hubbard, Centerline Directional, U.S. Submergent,
Elastizell of St. Louis and Underground Solutions performed well
together and were able to successfully complete the project per
GOAA’s standards. The Contractor’s coordination and efficiency
was essential in making sure that the project was completed
on schedule. The rehabilitation work completed in this project
provides a structurally sound drainage system to GOAA and the
Orlando International Airport for the next 100 years.

Robert Palm, P.E., Engineer of Record
AVCON INC.

The trenchless rehabilitation of the storm water system utilizing
sliplined FPVC demonstrated an effective and efficient solution.

Underground Solutions, Inc. provides infrastructure technologies for water, wastewater
and power cable conduit applications. Underground Solutions’ Fusible PVC® pipe
products, including Fusible C-900® pipe and FPVC® pipe, utilize patented technology
to produce a fused monolithic, fully-restrained, gasket-free, leak-free piping system
ideal for trenchless (horizontal directional drilling, pipe bursting and sliplining) or
conventional “open-cut” installations and are available in 4-inch to 36-inch diameters.
The combination of standard fittings and lower weight with higher flow for a given
pressure class versus other thermoplastic pipes ensures that Fusible PVC® pipe brings
greater economy to most pipeline projects.
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