2024 Outstanding Pool § Recreational Project

Boundless Waters
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By Bill Drakeley & Anna Drakeley

The Boundless Waters pool project is a contracted water
feature that draws its contemporary design from the
architecture of the new house installation. The house is a
modern version of the old costal mansions once built and
adorned on the Hudson River by the Rockefellers, Morgans,
and Vanderbilts. The house and surrounding architecture
and landscape architecture incorporate a contemporary
strict linear version of the old-world construction. The
modernist house, complete with the pool and other features,
connects directly to the Hudson River. The pool is a
reflection of the house with a 3-tiered open space pool and
spa incorporating a vanishing edge detail (Figs. 1 and 2).
Edge water spills over the edges into a shotcreted basin and
surge tank.
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Fig. 1: Vanishing edge overflow with continuous edge viewing of lower property to and beyond the Hudson River

fAF Sk

Fig. 2: Multiple Edge/Water in Transit
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Fig. 4: Poured foundation formed for on grade support of
shotcreted pool

Fig. 5: Forming, plumbing out steel installation on top of cast
foundation support for the wet-mix shotcrete methodology
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CONSTRUCTION PHASING

Construction phasing started with forming and reinforcing
bar installation. Our first concrete installation was poured
concrete for the pool and wall structures surrounding the
pools (see construction photos) to meet the pool heights
and elevations, as we needed to base the foundation on
solid ground (Fig. 3), not on fill. The poured concrete footing
and wall supports would be the locking mechanisms,
along with our reinforcing connections, for our shotcrete
installation (Fig. 4). With proper shotcrete placement, the
entire monolithic pool structure would be mechanically and
physically connected to the cast concrete foundations and
walls. Unlike the cast concrete substructure, our shotcrete
forms were one-sided, rough-sawed lumber, 2 x 4 x 1.5

in. (50 x 100 x 38 mm) thick as well as 0.75 in. (19 mm)
sheets of plywood. The entire pool installation was out

of ground and some intricate forming was required. The
steel reinforcement was Grade 60, #4 and #5 bars (#13

M and #16 M), 10 and 6 in. (250 and 150 mm) on centers,
double, and triple cage. All reinforcing steel was installed
to ensure rigidity and was free of oil and contaminants that
could affect performance. A total of 20,000 Ib (9100 kg) of
reinforcing steel was used.

SHOTCRETE PROCESS

Shotcrete placement took place over a 3-day period. The
first two days were for the bulk of the main pool shooting
and some of the thicker wall to floor joints, including full
thickness bench shooting of seats and benches (Fig. 5). The
last day focused on the intricate detail and close tolerances
of the vanishing edge. After the wet-mix shotcrete
placement, the concrete was water-cured to ensure not
only strength gain but to also improve watertightness and
ultimately the durability of the pool (Fig. 6). Compressive
values after 28-day wet cure were between 6000 and

7500 psi (41 and 52 MPa). A construction challenge at

this site was the wind. We needed windbreaks as well as
extra plywood during shotcrete placement to help mitigate
evaporation moisture loss from the freshly shotcreted
concrete surface.

Completion of the pool included these different
finish materials:
¢ Native stone veneer matching the existing house
foundational colors
e Pennsylvania Select Bluestone treads and caps
e |talian Porcelain Tile & Specialty Edge Stone
e Pool plaster, aggregate finish

SIGNIFICANCE OF SHOTCRETE

The significance of shotcrete placement on this project

as well as the pool industry as a whole, is a successful
installation, structural integrity and watertightness of the
two connected water retaining structures. The success of
this water feature is proof positive that shotcrete placement
not only creates a watertight bond to support vastly
different surfaces but can creatively and efficiently recreate
architecture and design that mirrors world-renowned
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Fig. 6: Form removal, quality concrete example of the wet-mix
shotcretes with soaker hoses for curing in place

architectural works. The pool and spa sit in sight of the
New Tappan Zee Bridge, which spans the Hudson River.
Soil conditions, moisture, concrete placement, formwork,
elevations, and final views were all similar with both the
home, pool and spa projects considering their close
proximity. Placement techniques in this neighborhood
have a very high standard. We used two ACI-Certified
Shotcreters for the shotcrete placement. Drakeley Pools is
an ASA-Qualified Shotcrete Contractor.

SHOTCRETE SEGMENT OF THE PROJECT

The shotcrete segment of this project was one week’s worth
of shotcrete into the pre-existing form and reinforcement
curtains for the pool, edge, and spa. Although the shotcrete
took three days to complete, the shotcrete process prevents
any cold joints. All interconnecting pools are monolithic
concrete exhibiting complete watertightness. There is no
expansion joint, waterstop or bonding agent used between
the concrete connections. All next-day shooting and
connecting joints were roughened, cleaned, and brought to
an SSD condition to provide maximum bond.

Total Concrete Used
130 yd? for pool and vanishing edge
30 yd? for spa

Mix Design was as follows:

Cement (ASTM C150 Type I/1l) - 750 Ibs (340 kg)
Fly Ash (ASTM C618 Class C) - 50 Ibs (23 kg)
Sand (ASTM C-33) SSD - 2020 Ibs (920 kg)
ASTM No. 8 rock — 600 Ibs (270 kg)

Water — 358 Ibs (162 kg)

Air Mix 250 - 1.0 to 2.0 oz (30 to 60 ml)
Water Reducer - 2.0 oz

Entrained Air Content — 8% to 10%

Slump -1 to 3 in. (25 to 75 mm)

W/C Ratio - 0.45
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Equipment Used: Schwing BP500 Shotcrete Pump,
Ingersoll Rand 375 CFM Air Compressor

SUSTAINABLE BENEFITS REALIZED ON THE
PROJECT RESULTING FROM SHOTCRETE

Sustainability benefits on this project were as follows:

e Approximately 50% labor and material savings over
conventional form-and-pour work.

e Our form work did not need to be designed for internal
pressures and only needed one-sided forming. Unlike
our form-and-pour work, which required two-sided
forming.

e The speed of construction increased by almost 50%
because of the reduced shotcrete formwork.

* The restricted work site and its elevated accessibility
could not have been completed economically
or efficiently by any other means than shotcrete
placement.

e The cost savings with shotcrete materials and labor
was clear when compared with the form-and-poured
concrete foundation on this same job.

CconNcLusions:

Figs. 7 and 8 show the water surface to be clean and
without any part of the structure protruding up and above
the clean-glass-looking pool surface. This architectural look
was a high priority with the clients. Building water features
or swimming pools with multiple layers of water in transit
edges and elevations requires quality shotcrete installation.
Tight tolerances, material bond ability to a structure, and
clean water flow at a minimum energy usage all rely on
quality shotcrete and close attention to detail. Durability of
a swimming pool is contingent on how well the structure
was built. The top component of a well-built swimming

pool is the shotcrete pool shell. Clearly, this water’s edge
placement of watertight concrete via the wet-mix shotcrete
process is designed to be more than a pool. The water
feature’s intent is to be part of the architecture in both look
and structural integrity. We take pride in our ability to marry
the two together.

Fig. 7: Finished project providing view verification of
the Hudson River
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Fig. 8: Drone footage showing line and grade balance and symmetry

2024 OUTSTANDING
POOL § RECREATIONAL PROJECT

Project
Boundless Waters

Project Location
Hudson River, NY

Shotcrete Contractor
Drakeley Pool Company*

Architect/Engineer
Hollander Landscape Architects

Equipment Manufacturer
Schwing Concrete Pumps

Materials Supplier
Brewster Transit

General Contractor
Yankee Custom Builders

Owner
Yankee Custom Builders

"ASA Sustaining Corporate or Corporate Member
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William “Bill” Drakeley is an award-
winning shotcrete technologist specializing
in concrete science and construction,
particularly shotcrete applications,
techniques, and standards. He has 30-plus
years of experience in shotcrete installation,
water feature and geotechnical design,

and construction. He is co-founder of
Watershape University.

Anna Drakeley has followed in her father’s
footsteps by joining the pool industry first
on the educational side as the Marketing
Manager for Watershape University and
now on the sales and marketing side

for Drakeley Pool Company. She holds

two bachelor’s degrees in business and
marketing from Saint Anselm College,
where she also played on the Field

Hockey Team for five years, earning the titles of First-Team
All-American and Division Il Defensive Player of the Year.
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