DAMAGE CONTROL LAYOUT SKETCHES
SECTION 11 - PIPE PATCHING EVOLUTION

SKETCH TITLE OF SKETCH SHEET
NO. NO.
001 Pipe Patching Equipment 11-2
002 Band-it Isolated Pipe 11-3
003 Band-it Patch on Pressurized Pipe (Sheet 1 of 2) 11-4

Band-it Patch on Pressurized Pipe (Sheet 2 of 2) 11-5
004 Metal Bending Procedures for Band-it Patch (Sheet 1 of 2) 11-6

Metal Bending Procedures for Band-it Patch (Sheet 1 of 2) 11-7
005 Emergency Water Activated Repair Patch (EWARP) 11-8
006 Jubilee Pipe Patch 11-9
007 Soft Patch on Low-Pressure Pipe Line 11-10
008 Clamp Patch 11-11
009 Flange Pipe Patch 11-12
010 Simple Pipe Patch 11-13
011 Elbow Pipe Patch Using Plastic Pipe Patching Kit 11-14
012 Severed Pipe Patch 11-15
013 Compound Pipe Patch 11-16
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Use on 4" + 1/2" pipe Use on 3" + 1/2" pipe Use on 2" + 1/2" pipe

- 7" ————| f— 7

| 3 Wide

PRE-FABRICATED 1/4" THICK STRONGBACK WITH 1/8" RUBBER GASKET GLUED TO BACK SIDE
(Recommend marking each strongback with size)

For safely, cuta
small slot in
container and
insert band end.

1/8" Rubber Gasket Metal bands
(Attached to back side of and holder
each strongback)

Chain Wrench

Band-It Buckie Clamping tool

PIPE PATCHING EVOLUTION - SKETCH #001
Pipe Patching Equipment
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1/4"
1/8"

Pre-cut gasket to size and glue gasket and
strongback together.

Chain wrench
(9" nom. size with

with pre-glued
: 18" chain)

Release
Lever

Use chain wrench to secure strongback tightly onto pipe
before applying bands.

2 Strongback
with pre-glued
gasket

Hole

Select correct size strongback to match pipe that
is being patched. Strongback should fit snugly on

pipe.

Strongback
with pre-glued
gasket

1/2" Metal
bands

Apply metal bands. Use minimum of two bands to secure
strongback tightly onto pipe. (Follow Metal Banding
Procedures for applying metal bands.

PIPE PATCHING EVOLUTION - SKETCH #002
Band-it Isolated Pipe
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THIS IS A TWO-MAN OPERATION:

1 . 2 Strongback Chai h
Strongback Chain wrench : 9 ain wrench
N g " A . with pre-glued (9" nom. size with
with pre-glued (9" nom. size with gasket 18" chain)

gasket 18" chain)

Release Lever
ist man: Trial fit strongback, place offset and above the 1st man: Use two hands slide strongback over and above
rupture. the rupture.
2nd man: Use chain wrench to tighten strongback. 2nd man: Hold chain wrench, centering strongback above
Without adjusting chain wrench, loosen chain with release the rupture. The chain will split the stream.
3 , 4
Strongback ghain wrench Strongback Chaln wrench
with pre-glued (9 nom. size with with pre-glued (9" nom. size with
gasket 18" chain) gasket 18" chain)
1st man: Slide strongback down, centering over rupture. . .
2nd man: Slide chain wrench down over strongback. Keep 2"3 Iman. Clamp challn ;v;engh }O. secure strongback
one hand with tight grip on wrench handle. tightly onto pipe to stop leak for final time.

PIPE PATCHING EVOLUTION - SKETCH #003
Band-it Patch on Pressurized Pipe (Sheet 1 of 2)
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Chain wrench
(9" nom. size with
18" chain)

Adjustment
Screw

with pre-glued
gasket

Apply first metal band. (Follow Metal Banding
Procedures for applying metal bands.)

Chain wrench
(9" nom. size with
18" chain)

with pre-glued

Apply second metal band to secure strongback tightly
onto pipe to stop leak for final time.

Strongback
with pre-glued
gasket

1/2" Metal
bands

Remove chain wrench. Use minimum of two bands to
secure strongback tightly onto pipe.

Strongback
with pre-glued
gasket

1/2" Metal
bands

If strongback is not tight enough, a 3rd band may be applied
after removal of chain wrench.

PIPE PATCHING EVOLUTION - SKETCH #003
Band-it Patch on Pressurized Pipe (Sheet 2 of 2)
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Metal bands
and container

Clamping
tool

Band-It Kit

Cutting handle

Tansion
handte

H‘""‘-%_ M@d)
R, =

Thread band through buckle and around
pipe.

2" past buckle

Thread band throu bckie a second
time, passing under the first loop.

Bottom view

Bend end of band under buckle.

Hold gripper lever up. Feed band
through cutter and gripper. Take up all
slack by pulling on band.

PIPE PATCHING EVOLUTION - SKETCH #004

) Rotation of

handle

Hold gripper down and apply tension
by turning tension handle clockwise.

Metal Bending Procedures for Band-it Patch (Sheet 1 of 2)
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Rotation
of tool

When band is tight, roll the clamping
tool over the buckle while backing off
with the tension handle throughout the
entire operation.

7
Pull cutting handle back and cut band. Force stub down between ears of buckle
Pull tool straight off stub. with clamping tool.

Tap down ears with hammer.

Band-it clamp complete.

PIPE PATCHING EVOLUTION - SKETCH #004
Metal Bending Procedures for Band-it Patch (Sheet 2 of 2)
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Remove all pressure from pipe being repaired.

NOTE:

EYE PROTECTION
AND LATEX
GLOVES SHALL BE
WORN WHEN
WORKING WITH
EWARP!

Remove roll of EWARP from pouch (work rapidly to
avoid EWARP from solidifying) and immerse roll in

water for 20 seconds.

)

With file, rough score
around pipe at leak site and
2" on either side of leak.
Remove file shavings with
clean rag.

Remove roll from water

and unroll approx. 4"

Wrap tape around pipe and pull firmly as wrap.

and center tape over
the leak.

Application complete.

PIPE PATCHING EVOLUTION - SKETCH #005
Emergency Water Activated Repair Patch (EWARP)
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Bracket Welded to

Sheet Metal Colla rriage Bolt Metal Collar Sheettat-ald arriage Bolt
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JUBILEE PIPE PATCHING CLAMP
1 2

Jubilee Clamp

Pip

arriage Bolt
Rubber Gasket
Packing
Packing
Put jubilee patch over the gasket packing and
Place rubber gasket packing over the rupture. tighten down with nuts and bolts.

PIPE PATCHING EVOLUTION - SKETCH #006
Jubilee Pipe Patch
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Cut off plugs flush with pipe.
Do not set the plugs too far into

Insert soft wood plugs
covered with cloth or gasket

The leak

snuggly into leak.

pipe.

3
Rubber

Wrap with rubber sheet packing.
Overlap ends of crack 2".

4

Bind with marlin or wire.
Binding should overlap patch by
about 1/2" on each end.

PIPE PATCHING EVOLUTION - SKETCH #007
Soft Patch on Low-Pressure Pipe Line
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Pipe

Note: Make clamps to allow for thickness of gasket.

Forged clamp

arriage
Bolt

Nut

PIPE PATCHING EVOLUTION - SKETCH #008
Clamp Patch
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Flange rupture

2 HARDENER AND RESIN APPLICATION

1. Put on eye shields and gloves. Then open liquid
resin can and liquid hardener can,

2. Add hardener to resin can and mix for 2 minutes
or until it is a uniform gray color.

3. Cutvoid cover into "H" shape and coat both sides
of void cover with resin-hardener mixture.

1 PREPARATION

1. Secure pipe area.

2. Remove lagging and clean damaged section.
3. Make sure pipe surface is clean.
4

. Where practical, simplify rupture by bending or
removing irregular projections.

5. Determine amount of materials needed. Allow
patch to extend at least 4-5" on either side of rupture.

Cut 4 pieces of fiberglass cloth, each of them long
enough to make one complete tumn around pipe and
overlap 1". Cut these 4 pieces in an "H" shape and fold
center pieces over edges of flange. Impregnate
separate plies of fiberglass cloth over rupture.

Insert impregnate void cover with resin-hardener
mixture into void and tie it securely with chalk line.

5

Apply PVC film and make several windlings

of chalk line through gap in a figure "X" in order
to have fiberglass cloth conform to center of
rupture and flange edges.

PIPE PATCHING EVOLUTION - SKETCH #009
Flange Pipe Patch




1 PREPARATION
1. Secure pipe area.

2. Remove lagging and clean damaged section.
3. Make sure pipe surface is clean.

4. Where practical, simplify rupture by bending or
removing irregular projections.

3 HARDENER AND RESIN APPLICATION

1. Put on eye shields and gloves. Then open liquid
resin can and liquid hardener can.

2. Add hardener to resin can and mix for 2 minutes or
until it is a uniform gray color.

3. Coat both sides of void cover with resin-hardener
mixture.

5 Fiberglass cloth
impregnated with
activated liquid resin

Center impregnated
side of fiberglass cloth
toward void cover and
wrap around pipe 3 or
4 turns.

2  RELATIVE POSITIONS OF PATCH MATERIALS

— _ __ PBetainercover _ __
| _ __ Fiberglasscover _ _ |
|| _Void cover

4ll I I 3" I 1 n 1 IIL
A PIPE

Determine amount of materials needed.

Use chain wrench to
secure void cover onto
pipe and tie void cover
over rupture with chalk
line.

Fiberglass cloth covered with
sheet of PVC film and tied with
chalk line.

Wrap PVC film at least
2 turns around pipe and tie
with chalk line starting from
center of patch. Make 1/2"
spacings between spirals.

PIPE PATCHING EVOLUTION - SKETCH #010
Simple Pipe Patch
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Elbow rupture

1 PREPARATION
1. Secure pipe area.

2. Remove lagging and clean damaged section.
3. Make sure pipe surface is clean,
4.

Where practical, simplify rupture by bending or
removing irregular projections.

5. Determine amount of materials needed. Allow
patch to extend at least 4-5" on either side of rupture.

2 HARDENER AND RESIN APPLICATION

1. Put on eye shields and gloves. Then open liquid
resin can and liquid hardener can.

2. Add hardener to resin can and mix for 2 minutes
or until it is a uniform gray color.

3. Coat both sides of void cover with resin-hardener
mixture.

Fiberglass-/

cloth

Wrap impregnated fiberglass cloth around pipe and
shape cloth to contour of pipe.

3 Void

Slit edges of void cover 2" to 3" at each end to conform
to contour of pipe and secure with chalk line.

Fiberglass—_ "\
cloth

covered with
PVG film

Apply PVC film at least 2 turns around pipe and tie
with chalk line starting from center.

PIPE PATCHING EVOLUTION - SKETCH #011
Elbow Pipe Patch Using Plastic Pipe Patching Kit




Severed rupture

2 HARDENER AND RESIN APPLICATION

1. Puton eye shields and gloves. Then open liquid
resin can and liquid hardener can.

2. Add hardener to resin can and mix for 2 minutes
or until it is a uniform gray color.

3. Coat both sides of void cover with resin-hardener
mixture.

Fiberglass
cloth

4

Impregnate cloth with resin-hardener
mixture and wrap cloth around bridge
material.

PREPARATION
1. Secure pipe area.

2. Remove lagging and clean damaged section.
3. Make sure pipe surface is clean.
4.

Where practical, simplify rupture by bending or
removing irregular projections.

B. Determine amount of materials needed. Allow
patch to extend at least 4-5" on either side of rupture.

aielel e

Bridge gap with void cover (or thin sheet metal
where gap exceed 4"). Void cover should be long
enough to provide one complete turn around pipe
with possible overlap of about 2", Secure void

Secure wrapped fiberglass cloth with chalk
line starting from center.

PIPE PATCHING EVOLUTION - SKETCH #012
Severed Pipe Patch
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Compound rupture

2 HARDENER AND RESIN APPLICATION

1. Put on eye shields and gloves. Then open liquid
resin can and liquid hardener can.

2. Add hardener to resin can and mix for 2 minutes
or until it is an uniform gray color.

Fiberglass

Fold a small piece of impregnated
fiberglass cloth and lay it in the void.

1 PREPARATION
1, Secure pipe area.

2. Remove lagging and clean damaged section.
3. Make sure pipe surface is clean.
4,

Where practical, simplify rupture by bending or
removing irregular projections.

5. Determine amount of matetials needed. Allow
patch to extend at least 4-5" on either side of rupture.

Chalk line

Tie chalk line between jagged
edges, crisscrossing as much as
possible.

5

Apply pre-cut
fiberglass  cloth
over the small

folded piece of
fiberglass  cloth
and tie it firmly

PIPE PATCHING EVOLUTION - SKETCH #013
Compound Pipe Patch
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