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This document addresses static equipment foundation e .gir ering and
construction. It presents various design criteria, metheds ¢ d prcedures
of analysis, design, and construction applied to static < qui. ment foundations
by industry practitioners. This document should, 1 pefu.iy, encourage
discussion and comparison of ideas.
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ACI Comittee Reports, Guides, Manuals, and Commentaries
are 1, ‘endc: or guidance in planning, designing, executing,
ai 7 ins; 2cting construction. This document is intended for the
use of 1adividuals who are competent to evaluate the
s.mniticance and limitations of'its content and recommendations
anu who will accept responsibility for the application of the
material it contains. The American Concrete Institute disclaims
any and all responsibility for the stated principles. The Institute
shall not be liable for any loss or damage arising therefrom.

Reference to this document shall not be made in contract
documents. If items found in this document are desired by the
Architect/Engineer to be a part of the contract documents, they
shall be restated in mandatory language for incorporation by
the Architect/Engineer.
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CHAPTER 1—INTRODUCTION AND SCOPE
1.1—Background
Foundations for static equipment are used in industrial

processing and manufacturing facilities throughout the
world. Engineers with varying backgrounds are engaged in
the analysis, design, and construction of these foundations.
They often perform their work with little guidance from
building codes, national standards, owner’s specifications,
or other published information. Because of this lack of
consensus standards, most engineers rely on engineering
judgment and experience. Some engineering firms. and
individuals, however, have developed their own stad-cds
and specifications as a result of research and developn.>nt «2*Iv-
ities, field studies, or many years of engineering or ¢ dnst. iction
experience. Only by sharing and discussing thi< inic ation can
a meaningful consensus on engineering ?:d: construction
requirements for static equipment founc' tions L developed.

As used in this document, “state o€ the art” refers to state
of the practice, and encompassc . var ous engineering and
construction methodologies.

1.2—Purpose
This document prescats various design criteria and

methods and proce 'ures of analysis, design, and construction
currently be'ng «pn.ied to static equipment foundations by
industry pructioners The purpose of this report is to present
these variou. methods and elicit critical discussion from the
inductry. This report is not intended to be a recommended
prac.ce, rather, it is a document that encourages discussion
a. 4 co mparison of ideas.

.3—Scope

This report is limited in scope to the engineering and
construction of static equipment foundations. Static equipment,
as used herein, refers to industrial equipment that does not
contain significant moving parts, or that has operational

characteristics essentially static in nature. Outlined and
discussed herein are the various aspects of the analysis,
design, and construction of foundations for equipment, such
as vertical vessels, stacks, horizontal vessels, heat
exchangers, spherical vessels, machine tools, and electrical
equipment such as transformers.

This report does not include foundations for:

»  Equipment, such as turbine generators, pumps, blowers,
compressors, and presses, which have operational
characteristics that are essentially dynamic in nature
ACI 351.3R covers concrete foundations for dynamic
equipment;

e Vessels and tanks whose contents struc.rali bear
directly on soil (for example, clarifiers and large- ian.eter
storage tanks);

*  Buildings, concrete silos, chimneys, . nd s.=:ctures that
contain static equipment; or

* Equipment sensitive to extert.al vibration. These
foundations are generally ignlated *om the neighboring
dynamic equipment founcation. to m nimize transmission
of vibration from.otk<:equipment. These foundations
rarely require their wn separate foundations and are
usually located-and supported in buildings. ACI 351.3R
provides scm¢ guidance, although its scope is for
equipmerthar renerates dynamic forces.

The geotechnic 1 engineering aspects of the analysis and
design ~f suotic equipment foundations discussed herein are
limit=d to general considerations. This report is essentially
con ern¢ 1 with the structural analysis, design, and construction
of stauc equipment foundations.

CHAPTER 2—NOTATION AND DEFINITIONS
1—Notation
= base area of footing, ft? (mz)

2,

A =

Ag, = effective cross-sectional area of anchor, in.? (mm?)

B = width of footing, ft (m)

D = edge-to-edge distance of footing in direction of

overturning moment, ft (m)

diameter of bolt circle, ft (mm)

nominal bolt diameter, in. (mm)

= M/P, ft (m) (Section 4.4)

= M/W, ft (m) (Section 5.5.1)

= maximum bolt force for anchors in circular
pattern, kip (kN)

fZ = specified compressive strength of concrete, psi

(MPa)

specified yield strength of reinforcement, psi (MPa)

hyy = effective embedment depth of anchor, in. (mm)

coefficient for basic concrete breakout strength in

tension

= length of footing, ft (m)

= overturning moment applied to footing or pier,

ft-kip (kN-m) (Section 4.4)

= resisting moment provided by passive lateral soil

pressure, ft-kip (kN-m)

moment about the centroidal axes of the foundation,

ft-Ib (N-m) (Section 5.5.1)
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