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PRECISION HYDRAULICS: AN
BIM STRATEGIES FOR HIGH-RISE
PRESSURE OPTIMISATION i S
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The Physics of Verticality: Fighting Gravity and Friction

In high-rise construction, water does not simply flow; it fights a complex battle
against gravity, friction loss, and elevation head.
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Why Manual Calculation
Fails in Complex Towers

Traditional 2D design relies heavily on
manual calculations and safety factors. In
complex skyscrapers—such as mixed-use
developments or hospitality projects—manual
assumptions create critical inefficiencies.
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Oversizing Static Data The Result

Engineers “oversize for safety” to 2D drawings cannot dynamically A system that is theoretically safe
compensate for uncertainty, account for real-time demand but operationally inefficient.
leading to inflated capital costs. profiles or complex friction losses.
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Strategy 1: Hydraulic Zoningin3D . ¢
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Using BIM tools like Autodesk Revit MEP,
we move from rough estimates to precise
digital zoning.

1,‘ High Zone
(Gravity/Tank)

| RS & - -
- ) e | B ui - R
8 I S !
o | | || Loved 20
i . i e ] -
| g |
| 1Rs

 Dedicated Zones: Creation of distinct
pressure zones modelled with actual
elevation data.

Mid Zone
(Staged Pumping)

* Precise Head Calculations: Accurate i~
simulation of booster pump systems based == I o) R
on exact vertical geometry. e T

Low Zone
(Mains/Booster)

« Simulation: Digital modelling of gravity-fed
tanks and PRV placement at exact transition
levels.
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Strategy 2: iy 5
Data-Driven Simulation

BIM-integrated hydraulic analysis
replaces generic safety factors with
specific performance metrics.

jFrinti{m Loss:
0.04 bar

> Flow Rates: Assigned per fixture unit
calculation rather than broad averages.

—> Velocity Criteria: Pipe diameters are
optimised based on simulated velocity,
reducing material waste.

—> Friction Loss: Pressure losses due to Friction Loss:
fittings, valves, and bends are 0.0% ber | Flow Rate: Validated
simulated in the 3D environment. against Demand Profile

Takeaway: Instead of ‘oversizing for safety,’ engineers right-size for performance.
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Strategy 3: Clash-Free Routing in Vertical Shafts

Vertical risers are among the most congested
spaces in a high-rise tower. Pressure
optimisation is meaningless if the system
cannot be constructed efficiently.

* The Coordination Challenge
Drain stacks

Domestic cold water

Hot water return

Fire risers

HVAC piping

Electrical conduits

 The Federated Solution
« Shaft-by-shaft coordination ensuring everything fits.

* Accurate sleeve planning and installation sequencing.

* Crucial Detail: Ensuring maintainable access
clearances are preserved, not just physical fit.
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DIN Pro
Technical Advantages of BIM-Based Pressure Modelling

y e il ,
Risk Mitigation User Experience
Reduced risk of pipe bursts on lower Consistent fixture performance
floors due to over-pressurisation. , |\ across all elevations.
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SRLTISEC pL!mp ?"?erg?’ gonstipuon ’ Lower lifecycle maintenance costs.
through precise sizing.
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Compliance
— Improved compliance with plumbing
V codes and performance standards.
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Case Study: The 60-Story Mixed-Use Tower (Traditional Design)

The Consequences of Manual
Calculation:

* Energy Waste: Oversized
pumps increase operational
energy costs significantly.

 Component Failure: PRVs
frequently fail due to poor
zoning strategies.

o System Stress: Water hammer
issues emerge, damaging
infrastructure.

Penthouse ——

Basement —
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Low Pressure
(Tenant Complaints)

PRV Failure
(Poor Zoning)

Oversized Pumps
(Energy Waste)
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Case Study The 60- Story Mixed-Use Tower
(BIM Optimised) G

The Solution:

Zone 4 (L46 - Penthouse)

e Zoning: 3 or 4 optimised pressure
zones are established based on exact
elevation data.

Zone 3 (L31 - L45)

e Equipment: Pump head is accurately
calculated, allowing for energy-efficient

VFD-controlled booster systems. Zone 2 (L16 - L30)

* Operations: Maintenance access is fully
integrated into shaft planning during the

design phase. Zone 1 (Basement - L15)

The Result: A system engineered for hydraulic stability and operational intelligence.




RITSLIT
Comparative Outcomes: Guesswork vs. Geometry

3D Simulation

Oversized / Wasteful ::1;\ — | Right-Sized / Efficient

Manual Assumptions

_—
——
ey

Managed (Predictable)

High (Burst / Water \

/'\>s  Hammer) I

Q - o8o
%% Reactive f Planned Access

Static Spreadsheets Dynamic Flow Analysis
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BIM ensures that pressure is not just calculated—but engineered with precision.




R TSI

Beyond Design: 6D BIM & Lifecycle Intelligence

Plumbing BIM does not stop at design documentation. It integrates into the
6D BIM workflows to support the building’s operational life.

@. Asset Management: Pressure data
"' becomes a permanent part of the |
asset record. =, @ ki

Maintenance: Schedules are directly
linked to specific pump systems
within the model.

E{ﬁ Predictive Insight: Real-time
performance can be compared
against design assumptions to predict
failures.
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The Final Analysis

“In high-rise plumblng, the real "
challenge iIs not moving water

__Upward—lt’s controlling it downward. "
| _.

Plumbing BIM replaces guesswork with geometry, simulation, and
data-driven validation. In tall towers where every metre adds
complexity, this is the only way to ensure safety and efficiency.
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Transform Performance from the
First Riser to the Topmost Fixture

If you are developing high-rise residential, commercial,
or mixed-use towers, integrate hydraulic intelligence
iInto your BIM workflows today.

[
Roots BIM LLC

Email: info@rootsbim.com




