CoupLING FLEXIBILITY

The grooved coupling’s capability to allow angular and rotational
movement within the coupling joint must be considered when de-
ciding hanger and support locations. Spring hangers and supports
providing for movement in more than one plane are often used to al-
low the pipe system to move with-
out introducing additional stress
into the pipe system.

EXAMPLE 1

This example demonstrates the
need for each pipe length in a
grooved system to be supported.
The sag due to the flexibility

of the Gruvlok joint could be
eliminated with the proper
positioning of hangers on both
pipe segments “L1” and “L2".

EXAMPLE 2

This illustrates the effect of pump
oscillation on a piping system. A
spring hanger should be used to
support the pipe section and also
respond to the induced vibrations. The couplings in the horizontal
run above the riser, should accommodate the deflection without
transmitting bending stresses through the pipe system.
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PRESSURE THRUSTS:

Gruvlok couplings react to the application of system pressure and
restrain the pipe ends from separation due to the pressure force. How-
ever, the coupling joint may not be in the self-restraining configuration
prior to the application of system pressure. The Gruvlok coupling does
not restrain adjacent pipe sections from separation due to pressure
forces until the coupling key sections engage the groove walls.

Random flexible coupling joint installation will produce installed cou-
pling conditions ranging from pipe ends full butted to fully separated to
the maximum available gap. Thus, only after system pressurization will
the self-restraining function of the coupling be in effect.

The designer must account for the movement to be encountered when
the system is pressurized and the joints are fully separated. Anchor and
guide positions must be defined to direct the pipe joint movement that it
is not detrimental to the pipe system.
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Examples of the effect of pressure thrust are shown in the following
illustrations.

System With No Pressure
EXAMPLE 1

The coupling joints have

been installed butted or — I‘-AL
partially open. When pres- 3 1 1 [D
surized the pipe ends in J - =

the coupling joints will
separate to the maximum
amount permitted by the coupling design.

System Pressurized

The coupling key sections will make contact with the groove walls
and restrain the pipe from further separation.

The movement at each coupling joint will add with all other joints
and produce AL.

EXAMPLE 2

In the system shown here, the
pipe will move and deflect at the
elbow joint due to pressure thrust.
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‘\ rTO PRESSURE THRUST

The pipe designer
must assure himself

that the system has the OFFSET
capability of deflecting mgﬁssl%RE
sufficiently to absorb

this movement without

introducing additional stresses into the pipe system. In the deflected
condition shown, temperature increases would produce further ex-
pansion of the pipe system thus increasing the deflection.

EXAMPLE 3

To restrain this system provide “

a pressure thrust anchor at “R1” L4

to resist the pressure thrust act- R

. 1 Ro

ing through the tee —t 3 |

“D1” at the cap “C". Dy

Provide a hanger at

Point “R2”, or a base support at L2

Point “D2" to support the vertical

column. If the offsets L1, L2, and L3
D2

are of adequate length to handle 3

expected pipe movements, no 7

additional anchoring is required.

Thermal movement of the pipe sys-

tem should also be considered, and intermediate anchors located

as required, to direct the pipe movement so as to prevent intro-

ducing bending stresses into the system.
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EXAMPLE 4 D

Anchor at “A” to

support weight of A ‘égﬁ%‘-

vertical water column. |_1[* E

Use spring hanger at < ,.B — C,, -§
“D”and “E" to allow HORIZONTAL  VERTICAL L2
movement of vertical RUN COLUMN
piping.

Anchors at “B” and “C” if offsets at L1 and

L2 are insufficiently long to handle expected pipe movements.
LATERAL RESTRAINT

EXAMPLE 5

System with no pressure
partially deflected

=

System pressurized
fully deflected

A grooved coupling joint installed in a partially deflected condition
between anchor locations will deflect to its fully deflected condition
when pressurized. Hangers and supports must be selected with con-
sideration of the hanger’s capability to provide lateral restraint.

Light duty hangers, while acceptable in many installations, may de-
flect against the application of lateral forces and result in “snaking”
conditions of the pipe system.
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RISER DESIGN:

Risers assembled with Gruvlok Flexible couplings are generally in-
stalled in either of two ways. In the most common method, the pipe
ends are butted together within the coupling joint. Note that when
installing risers, the gasket is first placed onto the lower pipe and rolled
back away from the pipe end prior to positioning the upper pipe. An-
choring of the riser may be done prior to pressurization with the pipe
ends butted or while pressurized, when, due to pressure thrust, the
pipe ends will be fully separated.

An alternative method or riser installation is to place a metal spacer of
a predetermined thickness, between the pipe ends when an additional
length of pipe is added to the riser stack. The upper pipe length is an-
chored, the spacer removed and the coupling is then installed. This
method creates a predetermined gap at each pipe joint which can be
utilized in pipe systems where thermal movement is anticipated and
in systems with rigid (threaded, welded, flanged) branch connections
where shear forces due to pressure thrust could damage the rigid con-
nections.

The following examples illustrate methods of installing commonly en-
countered riser designs.
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RISERS WITHOUT BRANCH CONNECTIONS
Install the riser with the pipe ends butted.

Locate an anchor at the base of the riser M . _L\ |
(A) to support the total weight of the pipe, i <=
couplings and fluid. Provide pipe guides on ==
every other pipe length, as a minimum, to -

prevent possible deflection of the pipe line at

the coupling joints as the riser expands due T
=~
to pressure thrust or thermal growth. Note
that no intermediate anchors are required. T
When the system is pressurized the pipe -
Y p pip =

stack will “grow” due to pressure thrust
which causes maximum separation of pipe T
ends within the couplings. The maximum
amount of stack growth can be predeter- E’ A
mined (see Linear Movement). In this exam-

ple the pipe length “L” at the top of the riser

must be long enough to permit sufficient deflection (see Angular Move-

ment) to accommodate the total movement “M” from both pressure
thrust and thermal gradients.

RISERS WITH BRANCH CONNECTIONS

Install the riser with the predetermined gap method. Anchor the

pipe at or near the base with a pressure thrust
anchor “A” capable of supporting the full
pressure thrust, weight of pipe and the fluid
column. Anchor at “B” with an anchor capable
of withstanding full pressure thrust at the top
of the riser plus weight of pipe column. Place
intermediate anchors “C” as shown, between
anchors “A” and “B”. Also place intermediate
clamps at every other pipe length as a
minimum.

When this system is pressurized, the pipe
movement due to pressure thrust will be
strained and there will be no shear forces
acting at the branch connections.
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