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1, Flexible Joint

The flexible joint is structured to provide contraction, expansion, bending, and rotation when combined with the
pipe. The joint cover's (key) contacts the groove of the pipe.

Even after tightening bolts and nuts, the (key) can move as much as the width of the groove of the pipe. As
the key moves, a clearance(E) occurs between the grooved end and the grooved end of the pipe. Considering
this(E), the characteristics of the flexible joint can be sufficiently utilized.

A. Contraction and Expansion

The contraction and expansion of the piping occur with axial force and temperature changes, The displacement
of such a pipe may be absorbed in the joint portion by setting a clearance of the joint, The maximum allowable
clearance varies for each specification of the joint. The allowable clearance (E) is described in the allowable
clearance (E) dimension of the "NEWASIA" catalog, but since the dimension is a design value, it is desirable to

reduce the allowable value in actual design and construction, also consider Length tolerances with pipe cutting,

| (Key)

’E_Pipe End Separaion

» Clearance (E) setting, effect of joint

The flexible joint is structured to provide contraction,
expansion, bending, and rotation when combined with the
pipe according to clearence value(E) setting, Therefore, in
case of fixed pipe line, The clearance (E) of the pipe shall
be considered so that all fluidity is sufficiently absorbed
from the joint, if there is non-fixed pipe line, ensure that
the joint installation point is not too heavy.

» The contraction and expansion according to pressure
in pipe line,
As shown in the figure, when pressure is applied to the
joint pipe line, the pipe expands by the allowable (E)
clearance value of the joint connection and should not
allow expansion of these pipes to affect the piping. also
considering the length of contraction and expansion as the
temperature of the piping changes.
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» The contraction and expansion of the pipeline at the

change of direction

As shown in the figure, the pressure within the
curved(elbow) pipe causes the pipe to move,

Therefore, make sure that the fixation and support in the
curved(elbow) portion are stable.

If the expected movement of the pipe is outside the range
of absorption at the joint connection, the X or Y point must
be secured.

» The contraction and expansion of fixed pipeline at the

installed joint

As shown in the figure, when both ends of the pipe are
fixed, the joint connection is bent by the pressure in the
pipe.

The movement of the pipe only occurs enough to absorb at
the joint connection and does not affect the piping system,
and proper fixing and support should be made in
consideration of whether the movement of the piping,

B. Bending and Eccentric
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The flexible joint is designed to allow for a slight allowable bending angle. The allowable bending angle of the

joint can be obtained by the following mathematical formula

0.D=Pipe O.D

» Eccentric of piping

The eccentricity of the piping requires at least two joints,

If each joint has the allowable angle, Eccentricity can be adjusted.

The eccentricity is calculated according to the below formula,

8 =6 XL/O.D == 6 =Lsing

¢ =eccentricity value L=pipe length 6 =Allowable angle of joint O.D=Pipe O.D

6 =Tan—1E/O.D
0 =Maximum allowable bending angle
G=Maximum allowable Clearance
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Seismic allowable displacement angle Seismic allowable displacement angle -3
Nominal Size(A Allow Pipe End Allowable angle Dlsplg::zlr)T(lent Nominal Size(A Allow Pipe End Allowable angle D'Splgf::;]em 3- Pressure thrUSt or end |Oad and temperature eXpanSI()n
Separaion(E) of joint(& m%,( er(3) Separaion(E) of joint(8) m%t > Of plplng H
1.6mm 1587 32mm 718 » Pressure thrust or end load = T = o
<= c
65 1.6mm 120° 1258 300 32mm 058° 603 When a grooved joint is sustaining forces trying to separate the pipe ends, pTom L —pT = %
. . . I =
0 16mm 108° 1077 350 32mm 052° 54 the shoulder of the groove is pulled hard against the inside face of the T 3 Q
joint key. This is what prevents the pipes from separating, = v = $
100 32mm 1.60° 168 400 32mm 045° 472 . .. . . .
’ ' : ' ' The allowable force which a joint can sustain varies for different types of <
125 32mm 1817 1873 450 32mm 040° 42 Joints, pipe wall thickness, types of pipes and grooving, —
150 32mm 1.11° 1162 500 32mm 036° 378 The product data under the column  “Maximum Permissible End Load”
200 32mm 085° 838 600 32mm 030° 315 shows the maximum allowable end force due to internal pressure and

external loading that different Joints will sustain,

» When contraction, expansion, and eccentricity of piping PT=r /4 X O.D?XP
. PT = Pressure thrust or end load
occur simultaneously D = Outside diameter of pipe

sbuniy
PaA00IL) UOGJe)

If ici = —
The flexible joint cannot simultaneously absorb the eocentrietty ccaurs P = Intemal pressure
maximum allowable angle and the maximum allowable @
clearnce. Therefore, if the pipes can be contraction, M% » Table for Pressure thrust or end load Unit : Ton iﬁhg
expansion, and eccentric simultaneously, the joint must be Pressure kgf/cm2 ge
; ; ; When expansion, contraction, 3
increased in q.u.?tntlty © aH.OW cach of these stresses 0 be and deflection occur at the same time 1 2 5 75 10 125 15 20 K]
shared by the joint connections,
50 60.5 003 006 0.14 0.22 0.29 0.36 043 057 086 o
> curved piping ] 65 763 006 | 009 | 023 | 034 | 046 | 057 | 069 | 091 | 137 8z
D =
Such as round stadiums and curved paths, is possible only g 80 89.1 0.06 0.12 0.31 047 062 0.78 0.94 1.25 1.87 gg
through intuition without using the curved pipe using the © 100 1143 0.10 0.21 051 0.77 1.03 1.28 154 205 308 é* g
allowable angle of the joint, 125 139.7 0.15 0.31 0.77 1.15 153 1.92 230 307 460 g3
Therefore, if the bending and contraction of the joint is 150 165.2 021 | 043 | 107 | 161 | 214 | 268 | 322 | 429 | 643 ’
required, this action can only be absorbed effectively by A 200 2163 037 | 073 | 184 | 276 | 367 | 459 | 551 | 735 | 1102 YO
installing the joint after an accurate calculation and taking 323
. . . . 250 267.4 0.56 1.12 281 4.21 562 702 842 11.23 16.85 ® S
into account sufficient free dimensions, g
300 3185 080 1.59 398 598 797 9.96 11.95 1593 | 2390 CE
Qo
A 350 3556 099 1.99 497 745 993 12.41 14.90 1986 | 2979 a2
ReL/2xtant) /2 400 4064 130 | 250 | 649 | 973 | 1297 | 1621 | 1946 | 2594 | 38R ?
Revadius of curvture  L=pipe length - 6 =Alowable angle of jont 450 4572 164 | 328 | 821 | 1231 | 1642 | 2052 | 2463 | 3283 | 4925
500 508.0 203 405 10.13 1520 | 2027 | 2534 | 3040 | 4054 | 6080 3
o
» The rotation of a pipeline 600 609.6 292 584 1459 | 2180 | 2919 | 3648 | 4378 | 5837 | 8756 g §
The flexible joint enables the pipe to rotate It can be easily adjusted if the pipe needs to be rotated after s™
installed  the pipe. The part where the pipe continues to rotate shall be fixed. » Displacement due to temperature change of piping
Displacement of contraction and expansion occurs in the piping according to the temperature change,
o _ @ Displacement due to these temperature changes can be absorbed by applying the flexible joint.
2, Rigid Joint The displacement due to the temperature change of the piping can be calculated by the following formula
The Rigid joint is designed with an angle pad on the joint cover to
secure the pipe.
Joint cover(key) shifted by the force of the comb side holds both
o . . . A=LXa X At
the inside and outside of the groove, enabling a fixed connection . . N . _ .
of the pipe. It should be used to minimize pipe movement, such as A =The amount of extension of the pipe @ =coefficient of linear expansion L=pipe length  At=dt %
minimiz w .. . . []
contraction, expansion, an d ben ding, coefficient of linear expansion Qg
g . carbon steel . 1.2 X 10-5 o
Rigid joints must be propetly taken to absorb excessive force. stainless steel © 17 X 10—5 &3
t ~
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» Table for the amount of expansion and contraction of piping according to the temperature change

Pipe length(m)

Unit 2 Ton

0.36 051 _ 204
20 024 034 072 102 1.44 204 2.16 306 283 408
30 0.36 051 108 153 216 306 324 459 432 612
40 048 068 144 204 283 4,08 432 6.12 576 816
50 060 085 180 255 360 5.10 540 7.65 720 1020
60 072 102 216 306 432 6.12 6.48 918 864 1224
70 084 1.19 252 357 5.04 7.14 756 10.71 1008 1428
80 0.96 1.36 288 408 5.76 816 864 1224 | 1152 1632
%0 108 153 324 459 6.48 918 972 1377 | 1296 1836
100 1.20 170 360 5.10 7.20 1020 | 1080 | 1530 | 1440 2040

4. Pipe Support

Piping joined with grooved joint, like all other piping systems, requires support to carry the weight of pipes,
equipment and fluid. Like all other methods of joining pipes, the support or hanging method must be such as to
eliminate undue stresses on joints, piping and other components,

P Pipe Support for rigid joint

Unit : Ton

Suggested Maximum Span

vertical pipeline 1 or more per floor
20A or less 1.8m within
25A~40A 2.0m within
CS 50A~80A 3.0m within
100A~150A 4.0m within
horizontal pioeline 200A or more 50m w:rthin
20A or less 1.0m within
25A~40A 1.5m within
SIS 50A 2.0m within
65A~100A 2.5m within
125A or more 3.0m within

* The lower part of the vertical pipe shall be fixed with a support hanger or concrete support to prevent impact of the lower part due to the gross

» Pipe Support for flexible joint

Flexible grooved joint allow angular, linear and rotational movement at each joint, to accommodate
expansion,contraction, settling, vibration, noise and other piping system movement, These features provide
advantages in designing piping systems but must be considered when determining hanger and support bracing

and location,

In the case of flexible joint piping, improper fixation and support may result in Snaking due to pressure in the

piping.
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