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Introduction

« Foundation block and piles, anchor bolts, sole plates and
grouting of reciprocating compressors shall be designed for
all occurring static and dynamic loads (vibrations)

« Reciprocating compressors generate different dynamic loads
which shall be taken into account in the design for the
different parts of the system

« Most civil engineers use only the static loads e.g. to design
the piles, mat and foundation block

 If dynamic loads are not taken into account in the design

of the foundation, severe vibration problems can occur and
cannot be solved easily after the system is built

i
5. EFRC
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EFRC

Introduction

The unbalanced loads, the anchor bolt size and the anchor
bolt loads (static and dynamic) shall be specified by the
compressor OEM (at maximum speed and load)

Dead weight loads shall be indicated on a foundation plan
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Summary table with unbalanced loads
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Typical foundation plan with an indication of
dead weight (static) loads (denoted as GXX)
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Static Loads

« Summary of most important static loads:
— weight of the compressor, skid,
driver, coolers, separators, piping, etc..
— anchor bolt preload
— weight of concrete block and mat

 The weight of compressor & driver are
used to determine:
- dimensions of soleplates, chocks & grout
Compressors mounted
- concrete block design on soleplates
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Static Loads

 The total dead weight (compressor system & concrete
block and mat) is used to determine:

— soil bearing capacity load (allowable value= 72 kPa)
— soil settlement (allowable value =13 mm)
— If necessary (depends on soll): pile design

 The anchor bolt preload is used:

— to generate friction between the frame and foundation to
keep the compressor tight to its supporting structure

— to limit the fatigue stress in the bolts
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Dynamic Loads

 The dynamic loads of compressor and engine shall be used to:
— Design the foundation to keep vibration levels acceptable.

— Determine the anchor bolt preload to achieve a high enough
friction force to keep the compressor tight to its foundation.

— Determine the anchor bolt fatigue strength
« Summary of most important dynamic loads:

— Unbalanced free forces and moments (foundation and
anchor bolts design)

— Crosshead guide forces (anchor bolt design)
— Cylinder stretch (anchor bolt design)
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Dynamic Loads

Free forces & moments caused by
rotating and translating parts
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Dynamic Loads

Free forces & moments caused by
rotating and translating parts

« Some unbalance is inevitable.

« Slow speed process compressors mounted on massive
concrete foundations will accept large unbalance forces

« Balancing opposing throws so that the (1x + 2x) unbalance
force Is less than 5% of the machine rod load rating is typical
and usually adequate to achieve acceptable vibration

« Skid mounted and compressors mounted on poor foundations
require closer balancing.

« Compressors mounted on offshore platforms require close
balancing.
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Dynamic Loads

Free forces & moments caused by
rotating and translating parts
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L Multiple cylinder configuration

HORIZONTAL COUPLE

Summary of free forces and moments

Forces (local) of each individual cylinder shall be used
for anchor bolt design

Multiple cylinder configuration: vector summation (global forces)
of all individual cylinder forces shall be used in foundation design
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Dynamic Loads

Pulsation-induced shaking forces
(mostly not known during early design)
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Pulsation-induced shaking forces on dampers and cylinder

If available:
Pulsation-induced shaking forces are to be
considered in foundation & anchor bolt design
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Dynamic Loads
Gas stretching Forces

Compression force Tension force
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The cylinder stretch forces are balanced by an equal
and opposite force on the cylinder distance piece
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Dynamic Loads
Gas stretching Forces
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Dynamic Loads
Crosshead guide (CG) forces
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Example of gas & inertia loads on
crosshead pin (yellow line indicates
total pin load)

 CG forces shall be considered in anchor bolt design
« CGforces are local: there is an equal and opposite
force at the big end of the conrod and acts at the
main bearings into the frame.
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