CHAPTER IV - Installation and Maintenance

INTRODUCTION:

It can be stated generally that the proper location of rubber expansion
Jointa iz cloze 1o a main anchering point. Following the jointin the line, a
pipe guide or guides should be installed to keep the pipe in line and
prevent unduc displacement of this line. This Is the simplest application
of a joint, namely, to absorb the expanzion and contraction of a pipeline
between fixed anchor points..

A. ANCHORING AND GUIDING THE
PIPING SYSTEM:

A.1. Anchors Are Required, Figure 5A illustrates a simple piping
systom. You will notice that in all cases solid anchoring is provided
wherever the pipeline changes direction and that the expansion joints in
that line are located as cloze as passible to those anchor points. In
addition, following tho expansion joints, and agaln as close as is
practical, pipe guides are employed to prevent digplacement of the
pipeline, It should be pointed out that the elbows adjacent to the pump
are securely supported by the pump base so that no piping forces are
transmitted to the flanges of the pump itself. Anchors shown at the 90°
and the 45° bend In the pipellne muzt be solid anchore dezigned to
withstand the thrust developed in the line together with any other forces
impesed on the system at this point.

A.2, Caleulation of Thrust. When expansion joints are installed in the
pipeline, the static portion of the thrust is calculated as a product of the
area of the 1.D. of the arch of the expanslon joint times the maximum
prezzure (deaign ar teat) that will occur with the line. The result s a
force expressed in pounds. Refer to Figure 4.
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Figure 4: Thrusl Formula And The Location Of Expanslon Jolnt Arch 1.D,

A.3. Branch Connection Anchare, Figure 5B Is another illustration of
the proper anchoring that should be provided in a line with a branch
connection, The anchor shown at the 1ee and elbow connections muat
be dosigned to withstand both the thrust and any other forces imposed
on the systm at these peints. Again emphazie ia placed on the relative
location of the joints, thair anchering points and the pipe guidas,
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Figure 5A: Typical Piping Layout Utilizing Expansion Joinls When
Equipment And Piping Are Properly Anchored

B. CONTROL UNITS:

B.1. Definition and Purpose. A control unit assembly iz a syster of
two or more cohtrol reds (lie rods) placed across an expansicn joint
from flange to flange to minimize peszible damage to the expansion
joint caused by excessive motion of the pipeline. This cxceszive
motion could be caused by the failure of an ancher or some other piace
of equipment in the pipeline, Figure 6 shows the proper assembly of an
expansian joint with control unit details. The control rod assemblies are
set at the maximum allowable expansion and/or contraction of tha jaint
and will absorb the static pressure thrust developed at the expancion
joint. When used in this manner, they are an additional safety factor,
minimizing possible fallure of the expanaion joint and possible damago
to the equipment. Control units will adequately protect the joints, but tho
user should be sure that pipe flange strength is sufficient 1o withstnd
total force that will be encountered, The term “Control Unit” Is
synonymous with the term “Tie Rod” as defined by the standa:ds
of the Expansion Jolint Manufacturer's Association (EJMA).
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Figure 5B: Typical Piping Layout Utitlizing Expansion Joints And
The Proper Use Of Anchors in Branch Locations
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B.2. Use in Restraining the Piping System. Control units may be
required to limit both extension and compression movements,

B.2.A. Extenslon. Control units must be used when it ia not
feasible in a given structure to provide adequate anchors in tho
proper location. In such cases, the static pressure thrust of the
systein will cause the expansion joint to extend to the limit set by
the contral rods which will then preclude the possibility of further
motion that would over-clongate the joint, Despite the limiting
action that control rods have on the joint, they must be used when
propar ancharing cannot be provided. It cannot be emphasized too
strongly that rubber oxpanaion Joints, by virtue of their functon, are
not designed to take end thrusts and, in all cases whore such are
likely to occur, proper anchoring is essential, If this fact is ignored,
premature failure of the @xpansion joint is a foregone conclusion,

B.2,B, Compression. Pipc sleeves can be inatalled ovor the
control roda, The purpose of the slecve is to prevent excessive
compresslon In the expansion joint. The longth of thla pipe sleeve
should be such that the expanslon joint cannot bo compressed
beyornd the maximum allowabla comprossion figure slated by the
manufacturer, See Table V and Figure 6.

Figure 6: Expanslon Joint With Assembly/Installation
Ot Contro! Unit Components
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B.3. Spccifications. For control unit dimensional specifications sea
Appendix C, These specifications are recommended for standard
construction type expanaion jointe. The exact number of contral rods
should be zelected on the basis of the aclual design/lest pressure of
the system, Always specify the mating flange thickness when ordering
control unit aszemblies, See Appendix D.

B.4. lllusiration of the Use of Control Rods. Figure 5C
demonatrates the type of piping connections that must be used in fhe
event it ls impossible to employ anchoring. The anchar point at tho
upper 80° clbow In the discharge line has been eliminated. (It ia shown
In Figure 5A.) In this situation, it is noceszary to employ properly
designod control units with the jointe located in this nen-anchered fine,
Without 1he use of these control units, the pipeline between the puinp
and the anchor, at the 45° bend, would be severcly displaced due to
elongation in the flexible rubber expansion joint. Thie elongation would
procaed until the jaints rupture, Tha use of control units in this casa
permits expansion of the pipellne in both the vertical and herizontal
direction between the pump and the anchor, at the 45° bend, However,
it does preclude the possibility of contraclion in these respective lnea
as the further extenzion of the expansion joint ia impozsible because of

\the control units.
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Figure 5C: Typlcal Piping Layout Showing The Use Of Controt Units
With The Expansion Joints When Proper System Anchoring
is Limited

C. OTHER INSTALLATIONS:

C.1. Vibration Mounts Under Foundation. Figure 5D shows a vcry
commen pump inetallation. Instead of being mounted on a solid
foundation, the pump is supported off the floor on vibration mounia.
There is nothing wrong with this type of installation, The supplier of the
vibration mounts should be made aware of the fact that these mour.ts
must be designed not only to support the weight of the pump, its motor
and basc, but must also absorb the vertical thruat that will oceur in beth
the suction and discharge lines. To calculate thrust see Chapter 1V,
Section A.2, it should also be noted that the thrust In the respective
pipelines will exert a force on the inlet and outiot flanges of the pur.p,
and the pump manufacturer should be contacted to determine whethar
or not the pump casing is strong enough 1o withatand this force, If this
is not done, it is very possible that this force can be large enough to
crack the connecting flanges.
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Figure 5D: Typlcal Pump Inslallatlon With Expansion Joinls Utillzing
Vibralion Mounts
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Figure 5E: Superior inslabiation With Pump Base
indcpendently Suppoerted
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C.2. Vibration Mounts or Springa Under Bage and Anchor.

A variation of tha desiign as shown in Figure 5D Is illustrated in Figure
5E. An improved installation is shown here. Tho vibration mounts
under the pump base need only support the pump, ils motor and
base. Tha vibration mounts under the elbow suppors can then be
designed to withstand the thrust developed in the suction and
discharge lines, respoctively.

C.3, Secondary Base, Sce Figure 5F. In thia installation, a complete
secondary base is providod for the pump base and the two elbow
supports. This secondary base is equipped with vibratien mounts to
isolata it from the floor. Once again, theze mounts must be designed
to take into account all of the loads and forces acting upon the
sccondary base, These obviously are the weight of the equipment
plus the thrusts doveloped in the suction and discharge lines.

D. INSTALLATION INSTRUCTIONS FOR
NON-METALLIC EXPANSION JOINTS:

D.1. Sorvice Conditions. Make sure the expansion joint rating for
tetnperature, pressure, vacuum and movemcnts match the system
requirements, Contact tha manufacturer for advice if the syalem
requirements excoed thoze of tho expansion joint selected, Check to
make sure the clastomer selected s chemically compatible with the
proceszs fluid or gzus.

D.2. Alignment. Expanzion joints are normally not designed to
compicnsate for piping misalignment errors. Piping should bs linod up
within 1/8”. Misalignmont reducesz the rated movemenis of the
expansion jolnt and can induce severe stresa and reduce zervico life.
Pipe guides should be installed to keep the pipe aligned and 1o
prevant undue displacement, See Chapter iV, Section A and Table
Iv.

D.3. Anchoring. Solid anchoring is required wherever the pipeline
changea direction, and expansion joinls should bo located as cloze as
fossible e anchor peinta. 1f anchors are not used, the pressure
thrust may cause excesslve movements and damage the expanzion
joints, See Chapter IV, Section A & B for Anchoring, Gulding and
Control Rodg.

D.4. Pipe Support. Fiping ruat be supported so oxparision joints do
not carry any pipe weight,

D.5. Mating Flanges. Install the expansion joint against the mating
pipe flanges and inctall bolts a0 that tho bolt head and washer are
against the rotaining rings. If washers aro not uced, flange leakagoe
can result - particularly at the split in the retaining rings. Flange-to-
flange dimensions of the expansion joint must mateh tho breech type

Figure SF: Usc Of A Secondary Unit Baze For Pump And Piping
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operning. Make surc the mating flanges are clean and flat-face type
or na more than 1/16” raised-face type. Never instali expansian joinls
that utilize split retaining rings next to walcr-type chack or butterfly

* valves, Serious damago can result to a rubber joint of this type

untess installed against full face flanges.

D 6. Tightening Bolta. Tighten bolts in atages by alternating around
the flange. If the joint has integral fabric and rubber flanges, the bolts
should be tight enough to make the rubber flango ©.D. bulge between
the retaining rings and the mating flange, Torque bolts sufficlently to
assuro loak-free oporation at hydrostatic test prezsure, Bolt torquing
values are available from most manufacturers. If the joint haa metal
flanges, fighten bolts only enough to achieve a seal and never tighten
to the point that there ia metal-to-metal contact between the joint
flange and the mating flange.

D.7. $torage. |deal storage Is a warehouse with a relatively dry, cool
locafion. Store flange face down on a pallet or wooden platform. Do
not slore other heavy items on top of an expansion joint. Ten year
shell-life can be expected with ideal conditions, If storage must be
outdoors jaints should be placed on wooden platforms and should not
be In contact with the ground. Cover with a tarpaulin,

D.8. Large Joint Handling. Do not lift with ropes or bars through the
bolt holes. If litting through the bore, use padding or a saddle to
distribute the weight. Make surc cables or forklift tines do not contact
the rubber. Do not lot expansion Joirits it vortically on the edges of the
{flanges for any peried of time.

AD.9. Additional Tipa.

D.9.A. Do not insulate over a non-metallic expansion joint;
hewever, if insulation iz required, it should be mado removable to
permit easy access to the flanges. This facilitates periodic
inspection of the tightness of the joint bolting,

D.9.B. it is acceptable (but not necessary) to lubricate the
expansion joint flanges with a thin film of graphite dispersed in
glycerin or water to case dizassembly at a later time.

D.8.C. Do not weld In the near vicinity of a non-metallic joint.
D.A.D. if expanslon joints are to be instalied underground or will

be submerged In water, contact manutacturer for specific
recommendations,
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D.9.E. If the expansion joint will be installed outdoors, make sure
the cover material will withstand ozone, sunlight. etc. Materials
such as Neoprene and Chlorobutyl are recommended. Materialz
painted with weather-resistant paint will give additlenal ozone and
sunlight protaction.

D.9.F. Check the tightniess of leak-free flanges two or three weoks

alter inatallation and re-tighten if necessary.

WARNING: Expansion joints may eperate in pipelines or
equipment carrying fluids andlor gases at elevated
termperatires and pressures and may tiansport hazardous
materials, Precautions should be taken to prolect personnel
in the event of leakage or splash. See Chapter lI, Section P.
Rubber joints should not be installed in inaccessible areas
where inspection is impossible. Make sure propcr drainage Is
available In the event of leakage when operating personne!
are not available.

D.10. Control Rod Inatallation. Also aee Chapter li, 0.2. Control

Unit Assemblics.

D.10.A. Assemble expanslon Joint between pipe flanges to the
manufactured face-to-face length of the expansion jolnt. Include
the retaining rings furnished with the oxpansion joint.

D.10.B. Assemblo control rod plates behind pipe flanges as shown,
Flange bolts through the control rod plate must be longer to
accommodate the plate. Control rod platez ahould be equally
spaced around the flange. Depending upen the size and pressure
rating of the syslem, 2, 3 or more control rods may be required.

D.10.C. Insert control rods through top plate holes., Steel washers
are fo be poesitionod at the outer plate surface. An optional rubber
washer is positioned belween the steel wazher and the outer plate
surface. (See Figure 6.)

D.10.0. If a single nut per unit is furnished, position thia nut so that
there is a gap batween the nut and the steel washer. This gap is
equal 1o the Joint's maximum extension (commencing with the
nominal face-lo-face length). To lock this nut in poaition, either
“stake” the thread in two places or tack weld the nut to the rod. If
two jam nuts are furnizhed for cach unit, tighten the two nuts
togather, o as to achievo a “jamming” effect to prevent loosening.
Note: Consult the manufacturer If there is any question as to
the rated eompresalon and elongation. These two dimensions
are critical In setting the nuta and sizing the compression pipe
sleovos,

D.10.E, If there iz a requirement for comprezzion pipe sleaves,
ordinary pipe may be used and sized in length to allow the jeint fo
be compressed to its normal limit. (Sce Figure 6.)

0D.10,F. For reducer installations, it is recammendced that all centrol
rod installations be parallel to the piping.

D.11. Location. The expanszion joint should always be inatalled in an
accesaible location to allow for future inspection or replacement,

E. INSPECTION PROCEDURE FOR

EXPANSION JOINTS IN SERVICE:

The following gulde ia intended to assist in determining if an expansion
joint should be replaced ar repaired after extonded service.

E.1. Replacement Criteria. If an expansion joint is In a critigal &= rvice

condilion and Iz five or more years old, consideration should be given
to maintaining a spare or replacing the unit at a schedulad outage. If the
service is not of a critical nature, observe the expansion joint on a
regular basis and plan to replace after 10 years service. Applica.tions
vary and life can be as long as 30 years in some casos.

E.2. Pracedures,

E.2.A. Cracking. Cracking, checking or crazing may nut be
serious if only the outer cover is involved and the fabric i1 not
exposed. If necesaary, repair on site with rubber cement where
cracks are minor. Cracking where the fabric is exposed and tarn
indicates the expansion Joint zhould be replaced. Such cracking is
usually the result of excess extension, angular or lateral
movements. Such cracking is identified by; (1) a flattening cf tho
arch, (2) cracks at the base of the arch, and/or (3) cracks a1 the
baz2 of the flange. ‘Te avoid future problems, replacement
expansion joints should be ardered with control rod units.

E.2.B. Blisters, Deformation, Ply Separation. Some blisters or
deformations, when on the external portions of an expansion joint,
may not affect the proper performance of the expanalon joint,
These blisters or deformations arc cosmetic in nature and do not
require repair, if major blisters, deformations and/or ply separations
exist in the tube, the cxpansion Joint should be replaced as soun as
possible. Ply separation at the flange O.D. can sometimes be
obgerved and is not a cause for replacement of tho expansion joint,

E.2.C. Metal Reinforcement. If the metal reinforcement cf an
oxpansion joint Is visible through the cover, the expanaion joint
should be roplaced as soon as possible.

E.2.D. Dimenslons. Any inspections should verify thar the
installation is correct that there is no exceszive misalignment
between the flanges and that the installed face-to-face dimer.sion
Is correct. Check for over-elongation, over-compression, lateral or
angular misalignment. If Incarrect installation haa caused the
expansion oint to fail, adjust the piping and order a new expar sion
joint to fit the existing inztallation,

E.2.E. Rubber Deterioration. If the Joint feels soft or gummy, plan
lo replace the expanzion joint as soon as possible,

E.2F. Leakage. If leakage or weeping Is occurring from any
surface of the expansion joint, except where flanges meet, rerdace
the joint immediately. If leakage occurs between the maling flrnge
and expanslon jointflange, tighten all bolts, If this is nat succes aful,
turn off the system pressure, loozen all flange bolts and then re-
tighten bolts In stages by alternating araund the flange. Make sure
there are washers under the bolt heads, particularly at the =plit in
the retaining rings. Remove the expansion Jeint and inspact both
rubber flanges and pipe mating flange facas for damage and
aurface condilion. Repalr or replace as required. Also, make syre
the expansion joint is not ovar-alongated as this can tend to pull the
joint flange away from the mating flange resulting in leakaga. if
leakage persizle, consult the manufacturer for additional
recommendationz,
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CHAPTER IV - Installation and Maintenance

INTRODUCTION:

it can be stated generally that the proper location of rubber expansion
jointa iz cloze 10 a main anchoring point. Following the joint in the lin2, a
pipe guide or guides should be installed to keep the pipe in line and
prevent undue displacement of this linc. This Is the simplest application
of ajoint, Ramely, to absorb the expanzion and contraction of a pipeline
between fixed anchor points.

A. ANCHORING AND GUIDING THE
PIPING SYSTEM:

A.1. Anchors Are Required. Figure 5A illustrates a simple piping
systom. You will notice that in all cases solid anchoring is provided
wherever the pipeline changes direction and that the expansion joints in
that line are located as cloze as passible to those anchor points. In
addition, following the expansion joints, and agaln a3 close az is
practical, pipe guides are employed to prevent displacement of the
pipeline. It should be pointed out that the elbows adjacent to the pump
are securely supported by the pump baze ao that no piping forces are
transmitted to the fianges of the pump itself. Anchors shown at the 90
and the 45° bend In the pipeline must be solid anchors designed to
withstand the thrust developed in the fine together with any other forces
imposod on the system at this point.

A.2. Calculation of Thruat. When expanaion joints are instalied in the
pipeline, the static portion of the thrust is calculated as a product of the
area of the 1.D. of the arch of the expansion joint timea the maximum
prezzure {dezign ar test) that will occur with the line. The resultls a
force expreasaed in pounds. Refer to Figure 4.
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Figure 4: Thrust Formula And The Localion Of Expanslon Jolnt Arch 1.D.

A.3. Branch Connection Anchara. Figuro 5B Is ancther illustration of
the proper anchoring that should be providad in a fine with a branch
connection, Tha anchor shown at the tee and elbow connections must
be dosigned to withstand both the thrust and any other forces imposed
on the systam at these peints, Again emphazia ia placed on the relative
location of the joints, thair anchering points and tha pipe guidas,
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Figure 5A: Typical Piping Layout Utilizing Expansion Joinls When
Equipment And Piping Are Properly Anchored

B. CONTROL UNITS:

B.1. Definition and Purpose. A cohtrol unit assembly iz a systera of
two or more control rods (lie rods) placed across an expansicn jlint
from flange to flange to minimize possible damage to the expantion
Joint cauzed by excessive motion of the pipefine. This exceszive
motion could be caused by the failure of an anchor or some other place
of equipment in the pipeline, Figure & shows the proper assembly of an
expansion joint with control unit details. The contrel rad assemblies are
set at the maximum allowable expansion and/or contraction of tha jaint
and will absorb the static pressure thryzt developed at the expansion
joint. When used in this manner, they are an additional safoty factor,
minimizing possible failure of the expanaion joint and possible daimago
10 the equipment. Control units will adequately protect the joints. but tho
user should be sure that pipe flange strenglh iz sufficient to withstand
total force that will be encountered, The term “Control Unit” is
synonymous with the term “Tie Rod” as defined by the standa-ds
of the Expansion Joint Manufacturoer's Asgociation (EJMA),
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Figure 5B: Typical Piping Layoul Utilizing Expansion Joinls And
The Proper Use Ol Anchors in Branch Locations
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B.2. Use in Restraining the Plplng System. Control units may be
required 1o limit both exfension and compression movements,

B.2.A. Extenslon. Control units must bc used when it ia not
feasible in a given structure to provide adequate anchors in tho
proper location. In such cases, the static pressure thrust of the
system will cause the expansion joint to extend 1o the limit set by
the contral rods which will then preclude the possibiiity of further
motion that would over-clongate the joint. Daspite the limiting
action that control rods have on the joint, they must be used when
proper ancharing cannot be provided. It cannot be emphasized 100
strongly that rubber expanaion joints, by virtue of their function, are
not designed to tako ond thrusts and, in all cases whore such are
likely to occur, proper anchoring is essential. if this fact la ignored,
premature failure of the @xpansion joint is a foregone conclusion.

8.2,B. Compression. Pipc sleeves can be installed over the
control roda.The purpose of the slecve is to prevent excessive
compression In the expansion joint. The longth of thla pipe glaeve
should be such that the expansion joint cannot be compressed
beyond the maximum allawable comprossion figure slated by the
manufacturer. See Table V and Figure 6.

Figure 6: Expanslon Joint With Assembly/installation
Ot Controt Unlt Components
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B.3. Spccifications. For contral unit dimensional specifications see
Appendix C. These specifications are recommended for standard
consiruction type expanaion jointz, The exact number of contral roda
should be selected on the bagis of the aclual design/ieat pressure of
the system. Always specify the mating flange thickness when ordering
control unit assembliez, See Appendix D,

B.4. lllustration of the Use of Control Rods. Figure SC
demoniatrates the type of piping conncctions that must be used in the
event it ls impozszible to employ anchoring. The anchar point at tho
upper 90° clbow In the discharge line has been eliminated. (it la shown
In Figure 5A.) In this situation, it is nocessary to emplay properly
designod control unita with the joints located in this nen-anchared fine.
Without the usze of these control units, the pipeline between the puinp
and the anchor, at the 45” bend, would be severely displaced due to
elongation in the flexible rubber expansion Joint. This elongation would
proceed until the jaints ruptura, The use of control units in this caso
perm‘its expansion of the pipellne in both the vertical and herizontal
direction between the pump and the anchor, at the 45° bend, Hawever,
it dors preciiide the possibility of contraclion in these respective linea
irs the further extenazion of the expansion joinitis Impozsible because of

\tho convol units.
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Figure 5C: Typical Riping Layout Showing The Use Of Controf Units
With The Expansion Jointa When Proper System Anchoring
is Limited

C. OTHER INSTALLATIONS:

C.1. Vibration Mounta Under Foundation. Figure 5D shows a vcry
common pump installation. Instead of being mounted on a solid
foundation, the pump is supported off the floor on vibrition mounia.
There is nothing wrong with this type of installation, The supplier of the
vibration mounts should be made aware of the fact that these mour.ts
must be dosigned not only ta support the weight of the pump, its motor
and basc, but must also absorb the vertical thruat that will occur in beth
the suction and discharge lines. To calculate thrust see Chapter IV,
Section A.2. It should also be noted that the thrust In the respective
pipelines will exert a force on the inlet and outlet flanges of the purp,
and the pump manufacturer should be contacled to determine wheth2r
or not the pump casing is strong enough to withstand this force, if this
is not done, it is very possible that this force can be large enough 1o
crack the connecting flanges.
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Flgure 50: Typlcal Pump Installatlon With Expangion Joints Utilzing
Vibration Mounts




Figure GE: Superior Inatallation With Pump Base
indcpendontly Supparted
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C.2. Vibration Mountz or Springs Under Base and Anchor.

A variation of th2 design as shown in Figure 5D Is illustrated in Figure
SE. An Improved installation i shown here, The vibration mounts
under the pump base need only support the pump, Hs motor and
base. The vibration mounts under the elbow supports can then be
designed to withstand the thrust developed In the suction and
discharge lines, respectively.

C.3. Secondary Base, Sco Figure SF. In this installation, a complete
secondary base is providod for the pump basa and the twa elbow
supports. This secondury base is equipped with vibratian mounts to
isolata it from the floor. Once again, these mounts must be designed
lo take into account all of the loads and forces acting upon the
sccondary base. These obviously are the weight of the equipment
plus the thrusts doveloped in the suction and discharge lines,

D. INSTALLATION INSTRUCTIONS FOR
NON-METALLIC EXPANSION JOINTS:

D.1. Service Conditions. Make sure the expansion joint rating for
temperature, pressure, vacuum and movements match the System
requirementz, Contact tha manufactrer for advice if tho syztem
requirements excocd thoae of tho expansion joirt selected, Check to
make sure the clastomer selectod la chemically compatible with the
proceza fluid or gaus.

D.2. Alignment. Expanslon joints are normally naot designed to
compensate for piping misalignment errors. Piping should be linod up
within 1/8". Mizatignmont reduces the rated movemeris of the
expansion joint and can induce severe stresa and reduce zervico life.
Pipe guides should be installed to keep the pipe aligned and to
prevant undue displacement. See Chapter |V, Section A and Table
Iv.

D.3. Anchoring. Solid anchoring is required wherever the pipeline
changes direction, and expanzion joints should bo located as close as
possible ta anchor pointa. 1If anchors are not used, the pressure
thrust may cause excessive movements and damage the expanaion
joints, See Chapter IV, Section A & B tor Anchoring, Gulding and
Control Rods.

D.4. Pipe Support. Fiping musatbe supported so exparision jointa do
not earry any pip2 weight,

0.5. Mating Flanges. Install the expansion joint agalnst the mating
pipe flanges and install balts sa that tho boit head and washer are
againat the rotaining rings. If washers aro not used, flange leakage
can rasult - pacticularly at the split in the retaining ringa. Flango-to-
flange dimensionu of the expanslon joint must mateh tho breech type
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opening. Make surc the mating flanges are clean and flat-face type
or na more than 1/16" raised-face type. Never instali expansian joinls
that utilize split retaining rings next to walcr-type chack or butierfly
valves, Serious damago can result to a rubber joint of this type
unless installed against full face flanges,

D 6. Tightening Bolta. Tighten bolts in atages by alternating around
the flange. If the joint has integral fabric and rubber flanges, the bolts
should be tight enough to make the rubber flange 0.D. bulge betwean
the retaining rings and the mating flange. Yorque bolts sufficlently to
assuro leak-free oporation at hydrostatic test pressure, Bolt torquing
values are available from most manufacturers. If the joint has metal
flangeas, tighten boits only enough to achieve a seal and never tighten
to the point that there ia metal-to-metal contact between the joint
flange and the mating flange.

D.7. Storage. |deal storage s 2 warehouse with a relatively dry, cool
lecation. Store flange face down on a paliet or wooden platform. Do
not slare other heavy items on fop of an expansion joint, Ten year
shell-ife can be expected with ideal conditions, If storage must be
outdoora jaints should be placed on wooden platiorms and should not
be In contact with the ground. Cover with a tarpaulin.

D.8. Large JoInt Handling. Do not lift with ropes or bars through the
bolt holes. If lifting through the bore, use padding or a saddle to
distribute the weight. Make sure cables or forklift tines do not contact
the rubber. Do not lot expansion joints sit ventically on the edges of the
flanges for any peried of time,

D.9. Additional Tipa.

D.9.A. Do not insulate over a non-metallic expansion joint;
hewever, if insulation is required, it should be mado removable to
permit easy accezs to the flanges. This facilitates periodic
inspection of the tightness of the joint belting,

D.9.B. it ks acceptable (but not necessary) {o lubricate the
expansion joint flanges with a thin film of graphita dispersed in
glycerin or water to case disassembly at a fater fime.

D.9.C. Do not weld In the near vicinity of a non-metallic jeint.
D.9.D. if expanslon joints are to be instalied undorground or will

be submerged In water. contact manutacturer for specific
recommendatiens.




-

D.9.E. If the expansion joint will be installed outdoors, make sure
the cover material will withstand ozone, sunlight, etc. Materials
such as Neoprene and Chlorebutyl are recommended. Materiale
painted with weather-resistant paint will give additional ozone and
sunlight protaction.

D.9.F. Check the tightrieaa of leak-free flanges two or three weoks

after inatallation and re-tighten if necessary.

WARNING: Expansion joints may cperate in pipelines or
equipment carrying fluids andor gases at elevated
temperatures and pressures and may tianspoct hazardous
materials, Pretautions should be taken to prolect personnel
in the event of lezkage or splash. See Chapter Il, Section P.
Rubber joints should not be installed in inaccessible areas
where Inspection Is impossible. Make sure proper drainage Is
avallable In the event of leakage when operating personnel
are not available.

D.10. Control Rod Inatallation. Also aee Chapter li, 0.2. Control

Unit Assemblics.

D.10.A. Assemble expanazlon Joint between pipe flanges to the
manufactured face-to-face length of the expansion joint. include
the retaining rings furniched with the oxpansion joint.

D.10.8. Assemblo control rod plates behind pipe flanges as shown,
Flanga bolts through tho control rod plate must be longer to
accommadate the plate. Control rod platez should be equally
spaced around the flange. Depending upon the size and pressure
rating of the system. 2, 3 or more control rods may be required.

D.10.C. Inscrt control rods through top plate holes, Steel washers
are to be positionod at tho outer plate surface. An optional rubber
washer is positioned between the steel washer and the outer plate
surface. (See Figure 6.)

D.10.0. if a single nut per unit is furnished, position this nut so that
there is a gap batween the nut and the steel washer. Thiz gap is
equal to the joint's maximum extension (commencing with the
nominal face-lo-face length). To lock this nut In peaition, either
“;stake” the thread in two places or tack weld the nut to the rod. if
two jam nutz are furnished for cach unit, tighten the two nuts
tagather, so a2 to achievo a “jamming” effect to prevent loosening.
Notc: Consult the manufacturer If there is any question as to
the rated compression and elongation. These two dimensions
are critical In setting the nuts and sizing the compression plpo
sleovos.

D.10.E. If there is a requireinent for comprezzion pipe sleeves,
ordinay pipe may be uzed and sized In length to allow the joint fo
be compressed to its normal limit. (Sce Figure 6.)

0.10.F. For reducer installations, it iz recammended that all controf
red installations be parallel to the piping.

D.11. Location. The expansion jeint should always be installed in an
accesaible focation to allow for future inspection or replacement.

E. INSPECTION PROCEDURE FOR

EXPANSION JOINTS IN SERVICE:

The following guide ia intended to aszist in determining if an expanzion
joint should be replaced er repaired after exlended service.

E.1. Replacement Criterla. If an expansion joint is In a criticai s« fvico
condition and Is five or more years old, consideration should be given
to maintaining a spare or replacing the unit at a scheduled outage. If the
service is not of a critical nature, observe the expansion joint on a
regular basis and plan to replace after 10 years service. Applicitions
vary and fifc can be a3 long as 30 ye:rs in some cases.

E.2. Precedures,

E.2.A. Cracking. Cracking, checking or crazing may nut be
serious if only the outer cover is invelved and the fabric is not
exposed. If necessary, repair on site with rubber cement where
cracks are minor. Cracking where the fabric is exposed and torn
indicates the expansion joint should be replaced. Such cracking Is
usually the result of excess extension, angular or lateral
movements. Such cracking is identified by: (1) a flattening of tho
arch, (2) cracks at the base of the arch, and/or (3) cracks at the
baze of the flango. Te avoid future problems, replacement
expansion joints should be ordered with control rod units,

E.2.B. Blisters, Deformation, Ply Saparation. Some blisters or
deformatians, when on the external portiona of an expansion joint,
may not affect the proper performance of the expanslon joint,
“ These blisters or deformations arc cosmetic in nature and do not
require repair, if major blisters, deformations and/or ply separationa
exist in the tube, the cxpansion Joint should be replaced as soun as
poesible. Ply separation at the flange O.0. can sometimes be
observed and is not a cause for replacement of the expansion joint,

E.2.C. Motal Roinforcement. if the metal reinforcement .t an
oxpansion feint la visible through the cover, the expanaion joint
should be roplaced as soon as possible.

E.2.0. Dimenslons. Any inspections should verify thar the
instaliation is correct that there is no excessive misaligninent
between the flanges and that the installed face-to-face dimer.slon
Is correct, Check for over-elongation, over-compression, lateral or
angular misalignment. If incarrect installation has causzed the
expansion Joint to fail, adjuzt the piping and order a new expar sion
joint to fit the exiating inztallation.

E.2.E. Rubber Deterioration. If the joint feels soft or gummy, plan
lo replace the expanzion joint as soon as possible,

E.2.F. Leakage. !f leakage or weeping Is occurring from any
surface of the oxpansion Joint, except where flanges meet, reflace
the joint immediately. If leakage occurs between the mating flange
and expanzlon Joint flange, tightcn all bolts, If this iz nat succesaful,
turn off the system pressure, loocsen all flange boits and theus re-
tghten bolts In etages by alternating araund the flange. Make ure
there are washers under the bolt heads, paiticularly at the zplit in
the retaining rings. Remove tha expansion joint and inspact ooth
rubber flanges and pipe mating flange faces for damage and
3urface condilion, Repair or replace as requircd. Also, make sure
the expanaion joint is not ovar-alongated as this can tend to pull tha
joint flange away from the mating flange resulting in leakaga. If
leakage persisle, copsult the manufacturer for additional
recommendations,
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