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Standards for Pipeline Tray Foundations

Overview
Pipe Rack Loading Fundamentals | ASCE 7 & PIP STC01015Pipe rack foundations must
resist the combined effects of vertical gravity loads, horizontal lateral.

Key Takeaways
Pipeline tray foundations must be designed to support full operational loads, future
expansions, and environmental forces in accordance with PIP, ACI, AISC, and ASCE
standards.

Design Principles

Pipeline tray foundations, often part of pipe racks, are engineered to support pipes,
power cables, and instrument cable trays in industrial facilities such as petrochemical
plants, chemical plants, and power stations. Foundations must account for: Dead
loads: Self-weight of trays, pipes, and cables. Live loads: Operational loads including
maintenance access.

Environmental loads: Wind, seismic, and temperature effects. Future expansion:
Additional piping or tray levels.

Applicable Codes and Standards

Design of pipeline tray foundations typically references: PIP STC01015: Structural
design criteria for process industry facilities, including pipe racks and cable trays.

AC

I 318: Minimum requirements for reinforced concrete foundations, including
compressive strength (commonly 4000 psi) and clear cover for reinforcement.
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AIS

C 360: Structural steel design for superstructures and connections.

ASC

E 7: Minimum design loads for buildings and structures, including wind and seismic
loads.

AST

M standards: Material specifications for steel and concrete reinforcement. Saudi
Aramco SABP-007: Best practices for piperack and foundation design, emphasizing
full load support and future expansion. Foundation Types and Design
ConsiderationsPile-supported foundations: Used in poor soil conditions or for tall pipe
racks to resist uplift and overturning moments.

Mat or slab foundations: Modeled using finite element methods to analyze soil-
structure interaction and shear perimeters around piles. Pedestal foundations: Short
pedestals (e.g., 0. 3 m) may be used for smaller racks, with column bases fixed
transversely and pinned longitudinally.

Load and Structural Analysis

Cable tray loads: Typically 10% of operating load for empty trays; piping loads may
be 60% of operating load when empty. Load combinations: Include dead, live, wind,
seismic, and temperature effects. Full utilization of available rack space must be
considered.

Seismic drift limits: Maximum allowable drift is defined per ASCE 7 for Category IV
structures. Thermal expansion: Pipe racks are often designed with free expansion at
ends to prevent excessive stress.

Material Specifications

Concrete: Minimum 28-day compressive strength of 4000 psi; clear cover per ACI
318. Steel: Commonly A-36 or ASTM A992/A992M; high-strength bolts per ASTM
F3125 may be used for connections. Reinforcement: Deformed bars per ASTM
A615/A706; shear perimeters checked for pile groups.

Summary

Pipeline tray foundations must be robust, code-compliant, and adaptable to
operational and environmental demands. Designers should integrate PIP practices,
ACI concrete requirements, AISC steel specifications, and ASCE load criteria while
considering soil conditions, seismic and wind loads, and future expansion. Finite
element modeling is recommended for complex foundations, especially pile-
supported systems, to ensure safety and structural integrity.
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Article Content

Pipe Rack Loading Fundamentals | ASCE 7 & PIP STC01015

Pipe rack foundations must resist the combined effects of vertical gravity loads,
horizontal lateral loads (wind or seismic), and overturning moments. The foundation
type and size depend on the soil

Structural Design Criteria

PIP STC01015: Structural design criteria for process industry facilities. Onshore site
design requirements and industry standards.

DESIGN OF PIPERACK STRUCTURE

Pipe rack consists of 3 levels of pipe support and 4 levels of cable tray at top. The
transverse beam elevations as below: Column bases of the structure are fixed in
transverse direction
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The PIP Structural Design Criteria prescribes specifi c dead loads for pipe racks. Pipe
racks and their foundations should be designed to support these loads applied on all
available rack space, unless

Design of Pipe Rack

Comprehensive guide to pipe rack design and layout planning for industrial plants.
Learn spacing requirements, configuration types, elevation standards, and structural
considerations for

Structural Steel Pipe Rack Design Guide

The document discusses design criteria and loads for pipe racks. Pipe racks support
pipes, cables, and equipment in industrial plants. They are designed using building
codes and industry standards. Key

SABP-007 Steel Piperack Design

Criteria presented herein pertain to loads, load combinations, allowable stresses, and
superstructure and foundation design. Section 2 of this instruction includes reference
codes, and

Structural Steel Pipe Rack Design: Criteria & Loads

Several industry references exist to help the designer apply the intent of the code
and follow expected engineering practices. This paper summarizes the building code
and industry practice design criteria,
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PIP Engineering Standards | Process Industry Practices

Process Industry Practices (PIP) is a self-funded consortium within The University of
Texas dedicated to harmonizing internal company standards and practices around
design, procurement, construction,

Cable Tray & Pipe Supports-The Forgotten Structural Elements

Cable Tray Supports: The Forgotten Structural Elements While focused attention is
paid to large primary structures like pipe racks and foundations, secondary supports-
including cable tray

Types of Piping Supports for the Oil and Gas Industries

Piping support plays a very crucial role in the proper functioning of the piping
systems. Pipe support carries the pipe weight with contents. To maintain the integrity
of the piping system, A pipe must be

What are Pipe Sleepers or Pipe Tracks?

Pipeline Sleepers In the context of oil and gas, pipe sleepers are structural supports
at nearly level, designed specifically to support horizontal pipelines. They are
essentially longitudinal

Cable Tray Sleeper Design Details

The document provides details on the design of a cable tray mechanical support
system, including specifications for cable tray sleepers, impeded steel plates, and
concrete foundations. Cable tray

Pipe Rack Design and Calculations

A Pipe rack is a structure designed and installed specifically to support multiple pipes,
where an adequate building or structure is not available...

Design of Pipe Support Foundation Calculation

Design of Pipe Support Foundation Calculation Piping Input: GA and Reinforcement
Details of Pipe Support Foundation Concrete foundation design calculation and detail
drawings for

Main Pipe Rack

A main pipe rack is defined as a structural system that supports and routes
interconnecting process pipelines and utility headers through a plant area, facilitating
the transportation of process and utility

Thrust Block Design in Construction: A Comprehensive Guide for the
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In construction, particularly in civil engineering, thrust blocks are critical components
in the design and installation of pipelines, tunnels, and water systems.

Cable Tray Technical Guide A practical guide to product selection and ...

A practical guide to product selection and installation This guide for engineers and
installers has been developed by ABB as a practical reference regarding cable tray
characteristics, installation, and

Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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