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C5.1:  TENDER DRAWINGS 
 
The tender drawings will be available in both hard and soft copies.  

• Hardcopies can be obtained from Nala Local Municipality as per the Tender advert.  

• Soft copies can be accessed and downloaded via the Dropbox Link or by scanning the 
QR code below: 

 
 
Dropbox Link:  
 
https://www.dropbox.com/scl/fo/bwacwcbzlun4a6ncen3jw/h?rlkey=0kviosptdqvcjyszo7086yre2
&dl=0 
 
 
Dropbox QR Code: 

(Scan by using a mobile phone Camera or download QR scanning on your mobile phone):  
 

 

 

https://www.dropbox.com/scl/fo/bwacwcbzlun4a6ncen3jw/h?rlkey=0kviosptdqvcjyszo7086yre2&dl=0
https://www.dropbox.com/scl/fo/bwacwcbzlun4a6ncen3jw/h?rlkey=0kviosptdqvcjyszo7086yre2&dl=0
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LEVEL REQUIRED TO OBTAIN SPECIFIED
BEDDING CRADLE THICKNESS
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20-50mm LOOSE SANDY MATERIAL TO
BED RIGID OR FLEXIBLE SEWER PIPE

SCALE 1:15

DETAIL F1:
BEDDING FOR FLEXIBLE SEWER PIPES

THE ROAD SURFACE TO BE REPLACED SHALL BE EQUAL
TO AND SHALL MATCH THE EXISTING ROAD SURFACE
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DETAIL C2:
ROAD CROSSING: COVER 450 - 800mm

MAIN FILL 19mm CRUSHED
STONE PLACED & COMPACTED

U24 BIDDEM RAP AROUND BEDDING
AND OVERLAP BY MIN 300mm

SELECTED FILL BLANKET OF SELECTED GRANULAR
MATERIAL, COMPLYING TO 3.2 AND COMPACTED TO

90% MOD AASHTO (SABS 1200 LB)

 VOLUME OF PIPE TO BE DEDUCTED IF D > 200
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DETAIL U1:
UNDERDRAIN BEDDING

MAIN FILL FROM EXCAVATED MATERIAL COMPACTED
TO 93% MOD. AASHTO DENSITY IN ROAD RESERVES

(TO COMPLY WITH SABS 1200 DB)
ADDITIONAL U24 BIDIM RAP
AROUND BEDDING IN COHESIVE
NATIVE SOIL CONDITIONS OR AS
INSTRUCTED BY THE ENGINEER
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SELECTED FILL BLANKET OF SELECTED GRANULAR
MATERIAL, COMPLYING TO 3.2 AND COMPACTED TO
90% MOD AASHTO (SABS 1200 LB)

WATER PIPE

MAIN FILL FROM EXCAVATED MATERIAL COMPACTED
TO 93% MOD. AASHTO DENSITY IN ROAD RESERVES
(TO COMPLY WITH SABS 1200 DB)
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BEDDING CRADLE OF SELECTED
GRANULAR MATERIAL, COMPLYING TO 3.1
AND COMPACTED TO 90% MOD. AASHTO
DENSITY.  (SABS 1200 LB COMPACTION
FRACTION FROM 0.0 TO 0.25)
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AND COMPACTED TO 90% MOD. AASHTO
DENSITY.  (SABS 1200 LB COMPACTION

FRACTION FROM 0.0 TO 0.25)

20
0

10
0

D

D
/4

(M
IN

 1
00

M
AX

 2
00

)

20
0

10
0

D

D
/4

(M
IN

 1
00

M
AX

 2
00

)

FILL BLANKET OF SANDY MATERIAL LIGHT
COMPACTION DIRECTLY OVER PIPE

VA
R

IE
S

D
80

0 
M

IN
.

300 D 300 D 300

50

20-50mm LOOSE SANDY MATERIAL TO
BED RIGID OR FLEXIBLE SEWER PIPE

50

20-50mm LOOSE SANDY MATERIAL TO
BED RIGID OR FLEXIBLE SEWER PIPE

SCALE 1:15

DETAIL CT1:
COMBINED TRENCHES
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DETAIL C1:
CONCRETE ENCASEMENT /

ROAD CROSSING: COVER < 450mm

THE SURFACE TO BE REPLACED SHALL BE EQUAL TO AND
SHALL MATCH THE EXISTING ROAD / GROUND SURFACE

PRECAST CONCRETE BLOCK V-SHAPED ON
UPPER SURFACE (AID TO ALIGNMENT ONLY)
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DETAIL E1:
EROSION DITCH CROSSING

TO AND SHALL MATCH THE EXISTING ROAD SURFACE
THE ROAD SURFACE TO BE REPLACED SHALL BE EQUAL

120°

PRECAST CONCRETE BLOCK V-SHAPED ON
UPPER SURFACE (AID TO ALIGNMENT ONLY)
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BACKFILL IN 150mm LAYERS, COMPACTED
AND STABILISED WITH 2.5% CEMENT TO A
MINIMUM DENSITY OF 93% MOD. AASTHO

SELECTED FILL BLANKET OF SELECTED GRANULAR
MATERIAL, COMPLYING TO 3.2 AND COMPACTED TO
90% MOD AASHTO (SABS 1200 LB)
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DETAIL C3:
ROAD CROSSING: COVER > 800mm

COVER ON SEWER PIPES SHALL BE:
1) UNDER WALKWAYS                     =  800
2) UNDER PERMANENT SURFACED ROADWAYS  =  1000
3) UNDER GRAVEL SURFACED ROADWAYS     =  1150 PIPE

BEDDING AND BLANKET MATERIAL SHALL CONFORM TO SABS 1200 LB.

3.1 SELECTED GRANULAR MATERIAL FOR BEDDING CRADLE
a) GRADING 0,6 - 19mm
b) NON CORROSIVE , FREE DRAINING
c) COMPACTABILITY FACTOR MAX. 0,25
d) PI MAX. 6

3.2 SELECTED FILL MATERIAL FOR SELECTED FILL BLANKET:
a) MAXIMUM PARTICLE SIZE 30mm
b) PI MAX. 6

SCALE 1:15

DETAIL F2:
BEDDING FOR POOR NATIVE SOIL

FOUNDING CONDITIONS

450mm HARD FILL PIONEER LAYER (DUMP ROCK)
WITH 100mm MAX. AGGREGATE SIZE. TO BE
COMPACTED WITH A VIBRATING ROLLER UNTIL
SETTLEMENT OF <10MM IS ACHIEVED

TRENCH WIDTH
TO SANS 1200 DB

SELECTED FILL BLANKET OF SELECTED GRANULAR
MATERIAL, COMPLYING TO 3.2 AND COMPACTED TO
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ADDITIONAL U24 BIDIM RAP
AROUND BEDDING IN COHESIVE
NATIVE SOIL CONDITIONS OR AS
INSTRUCTED BY THE ENGINEER
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DETAIL F3:
BEDDING FOR POOR NATIVE SOIL FOUNDING CONDITIONS:

PIPES LOCATED BELOW THE WATER TABLE / IN WATERCOURSES

450mm HARD FILL PIONEER LAYER (DUMP ROCK)
WITH 100mm MAX. AGGREGATE SIZE. TO BE
COMPACTED WITH A VIBRATING ROLLER UNTIL
SETTLEMENT OF <10MM IS ACHIEVED

TRENCH WIDTH
TO SANS 1200 DB

MAIN FILL 19mm CRUSHED
STONE PLACED & COMPACTED

U24 BIDDEM RAP AROUND BEDDING
AND OVERLAP BY MIN 300mm
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MATERIAL, COMPLYING TO 3.2 AND COMPACTED TO
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NOTES:
1. CONCRETE FOR MANHOLES MUST BE OF DOLOMITIC ORIGIN.

2. FLEXIBLE uPVC PIPES TO SANS 1601 1994: PIPES TO BE CLASS 400, HEAVY DUTY

STRUCTURED WALL IN LENGTHS OF 6m MAX.  AND EACH PIPE FITTED WITH

INTEGRAL CUFF JOINTS. CUFF JOINTS TO USE A RUBBER COMPRESSION SEAL IN

THE 2 nd TROUGH FROM THE SPIGOT END.

3. FLEXIBLE JOINTS TO SANS 1601: 1994 AMENDED: ALL NON STANDARD PIPE

SECTIONS TO BE JOINED WITH DOUBLE & KIMBERLEY/REPAIR COUPLINGS

4. FIELD TESTS:

a) AIR TESTS ACCORDING TO CLAUSE 7.2 OF SANS 1200 LD MUST BE CARRIED OUT

BETWEEN MANHOLES DURING THE FOLLOWING PHASES OF CONSTRUCTION:

i) AFTER THE PIPES HAVE BEEN LAID.

ii) AFTER THE INITIAL BACKFILLING HAS BEEN COMPLETED.

b) THE AIR TEST IS ONLY AN INDICATION OF ACCEPTANCE OF A COMPLETED

PORTION OF THE LINE AND IN ANY DISPUTE ARISING THE OUTCOME OF A

WATER TEST WILL BE BINDING.

4. TRENCHES:

a) EXCAVATION AND BACKFILLING OF TRENCHES TO COMPLY WITH SANS 1200 DB.

b) BEDDING OF PIPES TO COMPLY WITH SANS 1200 LB FOR FLEXIBLE PIPES.

c) TRENCHES DEEPER THAN 2.0m TO BE EXCAVATED IN V-SHAPE FOR TOP 1.5m AS

SAFETY PRECAUTION, ONLY ON INSTRUCTION OF THE ENGINEER AS

DETERMINED ON SITE AND BY THE IN-SITU MATERIAL.

d) SEWERS TO BE PROTECTED AT ROAD CROSSINGS AS SHOWN ON THE TYPICAL

PLAN FOR PIPE BEDDING.

e) TRENCHES TO BE PROTECTED FROM STORMWATER INFLOW.

f) OVER EXCAVATION MAY ONLY BE FILLED AFTER APPROVAL BY THE ENGINEER

WITH GRADE 20/19  CONCRETE OR SUITABLE MATERIAL AS DIRECTED BY THE

ENGINEER.

5. MANHOLES AND FITTINGS:

a) ALL CONCRETE, BENCHING AND SEALERS SHALL COMPLY WITH SANS 1200 GA

OR SANS 1200 LD AS APPLICABLE.

b) PRECAST CONCRETE SECTIONS TO COMPLY WITH SANS 1294.

c) CONCRETE MANHOLE SECTIONS MUST BE FIXED WITH AN EPOXY SEALER SUCH

AS EPIDERMIX 344 OR PRO-STRUCT 687 OR SIMILAR APPROVED.

d) CLASSES OF CONCRETE:

i) PRECAST CONCRETE SECTIONS - 30/19.

ii) BEDDING CRADLE - 15/19.

iii) ALL OTHER CONCRETE - 25/19.

e) CHANNELING:

Ø ≤ 300mm:  CLAY / DOLOMITIC CONCRETE / NUTEC CEMENT

Ø > 300mm:  IN-SITU CAST DOLOMITIC CONCRETE

f)      STEP IRONS SHALL NOT BE INSTALLED IN MANHOLES.

g) FREEBOARD: MIN. 150mm FOR OUTFALL SEWERS OR IN RURAL AREAS.

6. CLEANING: THE MANHOLE IN TOTAL, BUT THE CHANNELS IN PARTICULAR, MUST BE

RUBBED AND CLEANED OUT PROPERLY TO A SMOOTH FINISH BEFORE THE

MANHOLE WILL BE INSPECTED FOR APPROVAL.
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DETAIL M1:
TYPICAL DETAIL OF EXTENDED MANHOLE

WITH COVER SLAB IN A DRY PAN OR DAM AREA
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DETAIL M2:
TYPICAL DETAIL OF HARD FILL (DUMP ROCK)

PIONEER LAYER UNDER MANHOLE FOUNDATION

450mm HARD FILL PIONEER LAYER
(DUMP ROCK) WITH 100mm MAX.
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DETAIL M3:
TYPICAL PLAN VIEW OF A GRIT-TRAP MANHOLE
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LEGEND:
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WITH FUTURE AND CONNECTIONS

I.E. JUNCTION, END CAP, PIPE
AND MARKER AS SHORT
FUTURE CONNECTION.

POSITION OF IL
INDICATED ON
LAYOUT PLANS

110  dia. uPVC PIPE
AS ERF SEWER LINES

SIDES OF EXCAVATION

NEW uPVC STREET SEWER LINES

DIRECTION OF FLOW

uPVC UN-EQUAL JUNCTION
200, 160 TO 110mm [WITH
45°x110mm uPVC BEND]

N.G.L.

50
0m

m
 M

IN
. C

O
VE

R

SCALE 1:20 SCALE 1:20

45

200
MIN. 200

MIN.

10
0

N.G.L.

45

10
0

DEPTH OF PIPE TO BE SUFFICIENT
TO ENSURE DRAINAGE OVER 100%
OF THE SERVICED SITE.

"AS BUILT" LEVELS TAKEN ON TOP
OF JUNCTION BOX COLLAR ON LONG
AND SHORT FUTURE CONNECTIONS

110mm dia. uPVC PLAIN JUNCTION 45°
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ALTERNATIVE CLAMPED TO PIPE
@ MAX 3.0m C/C

SERVICE PIPE IN ROAD RESERVE (DN A mm)

REINFORCED CONCRETE SLEEVE PIPE INTERLOCKING
JOINT IN ACCORDANCE TO SABS 677 REFER TO TABLE
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NOTES:
1. DRAWING TO BE READ IN CONJUNCTION WITH DRAWING NO. 34875-133-02.
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CONCRETE MANHOLE RING
(SURFACE CLEANED AND
FREE FROM ANY LOOSE
MATERIAL)

5mm THICK HDPE
ANCHOR KNOB SHEET (AKS)
LINER

GROUT / SLURRY POURED
BETWEEN AKS LINER AND
MANHOLE RING

SCALE 1:25

DETAIL R2:
TYPICAL DETAIL OF MANHOLE REPAIR USING AN

HDPE ANCHOR KNOB SHEET (AKS) LINER

EXISTING MANHOLE BENCHING
(REFER TO DETAIL R5)

RECOMMENDED FOR USE IN
CASES OF SEVERE DAMAGE /
CORROSION

WELDED HDPE JOINT
AT OVERLAP

15mm THICK CALCIUM
ALUMINATE MORTAR LAYER
(OR SIMILAR APPROVED)

SCALE 1:25

DETAIL R1:
TYPICAL DETAIL OF MANHOLE REHABILITATION

USING A CALCIUM ALUMINATE MORTAR

EXISTING MANHOLE BENCHING

RECOMMENDED FOR USE IN
CASES OF MINOR DAMAGE /
CORROSION

DAMAGED / CORRODED
CONCRETE MANHOLE RING
(SURFACE CLEANED AND
FREE FROM ANY LOOSE
MATERIAL)

CONCRETE SLAB (CLASS 25/19)

CONCRETE BENCHING (CLASS 25/19)

CORRODED / DAMAGED MANHOLE RING

HDPE AKS LINER

NEW CONCRETE BENCHING (CLASS 25/19)
CAST OVER HDPE AKS LINER

N.T.S.

DETAIL R5:
BENCHING TO BE CAST
AGAINST AKS LINER (R2)

150mm FREE BOARD

NEW PRECAST CONCRETE
SECTIONS (TO SUIT BASE
MANHOLE RING DIAMETER)

EXISTING PRECAST CONCRETE
BASE SECTIONS

NEW HEAVY DUTY CONCRETE
MANHOLE COVER AND LOCKABLE LID
(ROCLA OR SIMILAR)

EXISTING REDUCING
MANHOLE COVER SLAB AND

REDUCING SLABS TO BE
REMOVED AND DISPOSED.

TO BE REPLACED WITH NEW
MANHOLE RINGS TO MATCH
THE BASE RING SIZE AND A

NEW MANHOLE COVER SLAB
OF EQUAL DIAMETER.

SEE MANHOLE RING
JOINT DETAIL

SCALE 1:25

DETAIL R7:
TYPICAL DETAIL FOR REPLACEMENT OF

REDUCING MANHOLES

N.G.L. N.G.L.

24mm Ø BAR

20mm Ø BAR

5

5

5

5

5

645 Ø

550 Ø

570 Ø

625 Ø

6 x 20 mm FLAT BAR

H
VASTRAP IMPRINT ON TOP

"H" IMPRINT FOR HEAVY DUTY OR "M" IMPRINT FOR MEDIUM
DUTY

1.5mm PLATE

3mm GALVANISED
STEEL BANDS

8 40

20
10

550

66
0

12
5 60

65
65

DETAIL R6:
 DETAIL OF MANHOLE LID WITH LOCKING DEVICE

SCALE 1:10

TOP VIEW OF MANHOLE LID

SCALE 1:10

BOTTOM VIEW OF MANHOLE LID
WITH LOCKING DEVICE

SCALE 1:15

LOCKING AND LIFTING KEY DETAIL

SCALE 1:10

SECTION THROUGH MANHOLE LID

SCALE 1:2

KEY BIT DETAIL

KEY HOLE

SEE KEY BIT DETAIL

HIGH YIELD GALVANISED
STEEL BARS

HIGH YIELD GALVANISED
STEEL BARS

IL

15
0

M
IN

.

FLOW DIRECTION

ROCKER PIPE

X X

SCALE 1:20

FLEXIBLE JOINTS AT
CONNECTIONS TO MANHOLES

(ROCKER PIPES)

STUB FLANGE MACHINED
TO SUIT ROCKER PIPE

SLEEVE PIPE MACHINED
TO SUIT ROCKER PIPE Y

FLEXIBLE JOINT

SLEEVE PIPE MACHINED
TO SUIT ROCKER PIPE

FLEXIBLE JOINT

Y

RESIN SATURATED OAKUM
AROUND PIPE

HOLE IN MANHOLE REPAIRED WITH
EXPANDABLE URETHANE GROUT

FLOW DIRECTION

CONCRETE ENCASEMENT
AROUND ADJOINING PIPE

FOR PIPES > 250mmØ

150
MIN.

1:5 1:5

N.T.S.

DETAIL R8:
 REHABILITATION OF EXISTING MANHOLE BENCHING

EXSITING CONCRETE BENCHING

EXISTING MANHOLE RINGR20

EXISTING HAUNCHING

EXISTING CONCRETE FLOOR SLAB

BREAK OUT EXSITING CONCRETE BENCHING
AND CONSTRUCT NEW CONCRETE BENCHING

APPLY A WET-TO-DRY EPOXY
(EPIDERMIX 345 OR SIMILAR APPROVED)

PRIOR TO CASTING NEW BENCHING

3mm THICK ANCHOR KNOB SHEET
CAST INTO NEW BENCHING.

WIDTH TO SUIT INCOMING AND
OUTGOING PIPES AND LENGTH TO

SUIT MANHOLE DIAMETER.

NEW CLASS 25/19 CONCRETE
BENCHING WITH DOLOMITIC

AGGREGATES OR A CHEMICAL
RESISTANCE ADDITIVE

(SEWPERCOAT, SIKAGARD 63 & 720
OR SIMILAR APPROVED) APPLIED
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ROCKER PIPE CONNECTIONS
PIPE

DIAMETER
PIPE

MATERIAL
ROCKER PIPE

LENGTH
(X)

CONNECTION DESCRIPTION CONNECTION
LENGTH

(Y)

160mm PVC-U 0.6m MACHINE OUT A 200Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 164mm 300mm

200mm PVC-U 0.6m MACHINE OUT A 250Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 204mm 300mm

250mm HDPE 0.6m MACHINE OUT A 315Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 254mm 400mm

315mm HDPE 0.8m MACHINE OUT A 355Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 319mm 400mm

355mm HDPE 0.8m MACHINE OUT A 400Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 359mm 500mm

400mm HDPE 0.8m MACHINE OUT A 450Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 404mm 500mm

450mm HDPE 0.8m MACHINE OUT A 500Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 454mm 600mm

500mm HDPE 1.0m MACHINE OUT A 560Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 504mm 600mm

560mm HDPE 1.0m MACHINE OUT A 630Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 564mm 700mm

630mm HDPE 1.0m MACHINE OUT A 710Ø PN10 SDR17 HDPE 100 STUB FLANGE & SLEEVE PIPE TO HAVE AN INSIDE DIAMETER OF 634mm 700mm

NALA LOCAL
MUNICIPALITY



THE CURED-IN PLACE PIPE LINING (CIPP) PROCESS
STEP

1
PREPARATION - Lining with CIPP removes the pipe from service for the duration of the installation and reinstatement process, so overpumping or provision of an alternative source
of supply may be necessary. Prior to lining, the pipe must be cleaned by jetting to remove corrosion debris and detritus. Protruding lateral connections must also be removed. Local
repairs may be required where the existing pipe is substantially deformed or damaged. CIPP liners of non-woven polyester felt or fibre reinforced fabric are manufactured to fit the
host pipe. The liners are impregnated with a polymer resin, which when cured, will form a close fitting liner pipe within the host pipe. The liner may be designed with sufficient
thickness when cured to sustain the loads imposed by external groundwater and internal service pressure, and by soil and traffic acting on the pipe. The liner is thoroughly saturated
with polyester, vinyl ester epoxy or silicate resin using vacuum, gravity or other applied pressure. The resin includes a chemical catalyst or hardener to facilitate curing. The outermost
layer of the liner tube is coated with a polymer film to protect the liner during handling and installation.

STEP

2
INSTALLATION - CIPP liners may be installed using the inversion method as shown in the sketch. The inversion method employs a scaffold tower or pressure vessel to apply air or
water pressure to turn the liner inside out and push it along the host pipe. The impregnated liner is contained within a plastic handling layer that is unfurled (inverted) within the host
pipe using water or air pressure. This method causes the liner to unwrap itself within the host pipe without the need to drag the prepared liner through the host pipe. The handling
layer remains on the inside of the finished liner and the impregnated felt/fabric winds up in direct contact with the host pipe. In some cases (notably when heavy groundwater inflows
are present), a pre-liner can be inverted within the host pipe and then the actual liner inverted within the protection of the pre-liner – preventing washout of the resin before curing.
CIPP liners also may be installed by winching into place through a manhole or specially prepared access point and inflated to come into close contact with the circumference of the
existing pipe. The liner is restrained in any intermediate manholes. Lengths installed typically vary from 30-150m.

STEP

3
CURING - The resin impregnated liner may cure at ambient temperature, but the curing is usually accelerated by application of heat through circulation of inversion water through a
boiler, blending steam with inflation air or by pulling through a UV light train, with hot water curing being the most common method used. After the pipe has been cured, the liner is
cooled and the ends removed flush with the pipe ends, and sealed where necessary. The curing water, or steam condensate, and the trimmings cut from the liner are removed for
safe disposal. A sample of the CIPP trimmings should also be sent to an accredited lab for material testing and verification.

STEP

4
REINSTATEMENT - After lining and curing, the service connections or laterals are reinstated and the pipe is returned to service, usually within the same day. Lined water mains must
be disinfected before returning to service.

THE HORIZONTAL DIRECTIONAL DRILLING (HDD) & PIPE REAMING PROCESS
STEP

1
HORIZONTAL DIRECTIONAL DRILLING - The directional drilling rig is set-up at the launch site and positioned to drill a pilot bore along a planned path to an exit pit. The rig is
secured and positioned at a distance behind the entry point to allow the drill to enter the ground at the planned location. The entry angle of the drill string is typically 8° - 16°. A pit for
capturing drilling fluids (returns) is dug at the point of entry and at the planned exit point. The drill string, comprised of a series of drill rods, is advanced by a combination of rotation
and thrust supplied by the rig. The string is initially advanced using both rotational torque and thrust until the drill string has enough down-hole stability to allow the operator to change
the direction that the string will advance along a planned bore path. There are many types of bits designed to navigate through different types of soil, from clays and sands to rock.
Most drill bits have a slant-face, the orientation of which determines the direction that the bit will advance. To move in a straight line, the rig operator both rotates and pushes the drill
string. to change direction, the operator stops rotating the drill string and pushes the string, which allows the drill path to change in the direction that the bit's slant-face is pointing.

On-board controls allow the operator to monitor the orientation of the bit and the change in general direction of the bore. A walk-over tracking system is used to help guide and
monitor the location of the bore. The system is comprised of a transmitter and receiver. The transmitter or sonde is located in a housing unit near the front of the drill string.  The
transmitter emits a continuous magnetic signal, which is picked up by a portable hand-held receiver. Data transmitted to the receiver allows the tracking hand to determine position
and depth as well as clock-face position of the drill bit. This information allows the operator to track location along the planned bore and to make changes as needed. Drilling fluids,
pumped down through the hollow drill rods and holes in the drill bit, are key to keeping the transmitter electronics cool, stabilizing the hole, and extracting returns from the bore hole.
Once the pilot bore reaches the exit area, the reaming and installation of the product pipe phase begins.

STEP

2
TOOL ATTACHMENT - Once the pilot bore has reached the designated exit area, the slant-face drill bit and other electronics are removed from the drill string and a specialized
reaming tool and the replacement pipe are attached to it.

ACTIVE DRILLING
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STEP

3
PIPE REAMING - Once the specialized reaming tool and the replacement pipe are then attached to the drill string, the directional drill rig starts to back-ream through the existing pipe,
enlarging the hole, while simultaneously grinding up the existing pipe. The fragments of the existing pipe, along with other cuttings, are suspended in drilling fluid and are pushed
ahead of the reamer through the existing pipe to a recovery pit or manhole where they can be extracted, separated and disposed. The new replacement pipe attached to the reaming
tool is pulled in as the reamer advances. Once the new pipe has been installed in the designated area, the existing pipes are reconnected to it and the manholes are repaired to suit
the new pipe.

NGL NGL

EXISTING PIPE
EXISTING (HOST) PIPE

TO BE RENOVATED

EXISTING
MANHOLE

SCAFFOLD TOWER

INVERSION
TOWER

CIPP LINER IMPREGNATED
WITH EPOXY / RESIN

LINER TUBE

LINING DIRECTION

AIR / WATER USED
TO INFLATE LINER

DRILLING FLUID RETURNS
DISPOSAL

HONEY SUCKER /
VACUUM TRUCK

FRAGMENTS OF
EXISTING PIPE
SUSPENDED IN

DRILLING FLUID

INSERTION DIRECTION

TYPICALLY 1.2m - 2.5m
(VARIES ACCORDING TO SIZE OF
HDD RIG, RODS AND HDPE PIPE)

BREAK OPEN EXISTING PIPE AND
GUIDE DRILL HEAD THROUGH

BREAK OPEN EXISTING PIPE AND
GUIDE DRILL HEAD THROUGH

NOTE:
ADDITIONAL BLOW-HOLES TO BE
EXCAVATED AS NEEDED TO ALLOW
SUCTION OF DRILLING FLUID AND
PREVENT HYDRAULIC LOCK AND/OR
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A LOSS OF DRILLING FLUID

TYPICALLY 1.2m - 2.5m
(VARIES ACCORDING TO SIZE OF
HDD RIG, RODS AND HDPE PIPE)

BLANKET AND BACKFILL TO BE DONE
IN 150mm LAYERS IN COMPLIANCE

WITH SANS 1200 DB AND 1200 LB

BLANKET AND BACKFILL TO BE DONE
IN 150mm LAYERS IN COMPLIANCE

WITH SANS 1200 DB AND 1200 LB

HYDRAULIC POWER UNIT

PIPE BURSTING UNIT

EXCAVATED LAUNCH PIT /
INSTALLATION PIT

(POSSIBLE LIC)
EXCAVATED BURST PIT

(POSSIBLE LIC)

EXISTING PIPE SECTION
TO BE REFURBISHED

(LENGTH VARIES)

LAUNCH PIT /
INSTALLATION PIT BURST PIT

EXISTING PIPE EXISTING PIPE EXISTING PIPE

NGL NGLNGL

NGLNGL

THE PIPE BURSTING / CRACKING PROCESS
STEP

1
EXCAVATION - A launch / installation pit and burst pit are excavated onto the existing pipeline, around the start and the end of the pipe
section to be replaced, respectively. The size of the pits depend on the depth of the existing pipe and the diameter and bend radius of the
new pipe. Once the burst pit is leveled, the pipe bursting unit is lowered into the pit. Over pumping should be done from at least 1 manhole
upstream to 1 manhole downstream of the pipe section being refurbished.

STEP

2
ROD PAYOUT - Once the pipe bursting unit is positioned, a pilot rod is then pushed through the existing pipe. The rod can be pushed
through sweeping bends and blockages in the existing pipe. The rod can be pushed at a rate of approximately 100m/hour.

EXISTING PIPE

EXISTING PIPE

EXISTING PIPE

PUSH DIRECTION
PILOT ROD

HYDRAULIC POWER UNIT

PIPE BURSTING UNIT

NGLNGL

STEP

3
TOOL ATTACHMENT - After the pilot rod reaches the launch pit, a bursting blade or ductile slitter is attached to the end of the rod. The
new HDPE pipe is then attached to an expander, which is then attached by pin joint tooling behind the bursting blade or slitter.

EXISTING PIPE

EXISTING PIPE

EXISTING PIPE

PILOT RODBURSTING HEAD /
DUCTILE SLITTER

PIN JOINT
TOOLING

EXPANDERNEW HDPE
PE100 PIPE

HYDRAULIC POWER UNIT

PIPE BURSTING UNIT

NGLNGL

STEP

4
PIPE BURSTING / CRACKING - After tool attachment, the pilot rod is pulled back and the old pipe is fractured / split and pushed out into
the surrounding soil. The expander and new HDPE pipe are simultaneously pulled directly behind the bursting head / ductile slitter.
Cracking / bursting of a 100m pipe section will take approximately 2 hours, depending on the pipe diameter and soil conditions.

EXISTING PIPE EXISTING PIPE

PILOT ROD

BURSTING HEAD /
DUCTILE SLITTER

EXPANDERNEW HDPE
PE100 PIPE

EXISTING PIPE
PULL DIRECTION

BURST /
CRACKED
EXISTING

PIPE

150mm SELECTED FILL MATERIAL
COMPACTED TO 93% MOD AASHTO
(TO COMPLY WITH SABS 1200 DB)

150mm SELECTED FILL MATERIAL
COMPACTED TO 93% MOD AASHTO
(TO COMPLY WITH SABS 1200 DB)

H

LG

L'

φ

TYPICAL RELINING TRENCH DIMENSION CALCULATIONS

LG = ( H (4 R - H) ) 0.5

Where:
LG = Length of Relining Trench
H = Pipe Invert Depth
R = Permissible Radius of
 Curvature for the Pipe

L' = ( DO (2 R - DO) ) 0.5

Where:
L' = Length of Trench Bottom
DO = Outside Pipe Diameter
R = Permissible Radius of
 Curvature for the Pipe

tan φ = H / (LG - L')

Where:
φ = Slope of Relining Trench
H = Pipe Invert Depth
LG = Length of Relining Trench
L' = Length of Trench Bottom

MINIMUM BENDING
RADII FOR HDPE PIPES

SDR R

33 30 x DO

26 25 x DO

21 22.2 x DO

17 20 x DO

11 20 x DO

THE FOLLOWING SHOULD BE PROVIDED BY THE APPOINTED PIPE BURSTING CONTRACTOR:

1.     SITE LAYOUT PLANS:
· LOCATION AND DIMENSIONS OF INSERTION AND PULLING SHAFTS.
· TRAFFIC FLOW PLAN AND SAFETY MEASURES.
· COMMUNICATION PLAN.

2.     SEQUENCE OF BURSTING:
· DETAILED OPERATION SEQUENCE FOR PIPE BURSTING.

3.     SHORING DESIGN:
· DRAWINGS DETAILING SHORING DESIGN FOR ALL EXCAVATIONS DEEPER THAN 2m.

4.     BYPASS PUMPING PLAN:
· STRATEGY FOR TEMPORARY BYPASS PUMPING SERVICES.

5.     MANUFACTURERS' SPECIFICATIONS:
· DETAILED SPECIFICATIONS FOR THE CHOSEN BURSTING SYSTEM AND COMPONENTS.

6.     DEWATERING PLAN:
· PROCEDURES FOR WATER MANAGEMENT AND DEWATERING DURING THE PROJECT.

7.     LATERAL CONNECTIONS MATERIAL AND PLANS:
· SPECIFICATIONS AND PLANS FOR LATERAL CONNECTIONS.

8.     SITE RESTORATION AND CLEAN-UP PLANS:
· STRATEGIES FOR SITE RESTORATION AND POST-PROJECT CLEANUP.

OPERATIONAL PROCEDURES:

· OBTAIN DETAILED INFORMATION ABOUT THE EXISTING PIPE'S
CONSTRUCTION AND CONDITION.

· COORDINATION WITH UTILITY COMPANIES TO PREVENT
UNFORESEEN ISSUES.

· ESTABLISHING A BYPASS SYSTEM AND DISCONNECTING
SERVICES AS NEEDED.

· IDENTIFICATION AND REMOVAL OF OBSTRUCTIONS WITHIN THE
PIPE.

· SELECTION OF APPROPRIATE BURSTING HEAD AND EQUIPMENT
BASED ON CONDITIONS.

· PREPARATION OF INSERTION PITS OR USE OF EXISTING
MANHOLES FOR PIPE-BURSTING APPARATUS.

· PRESSURE TESTING AND INTEGRATION OF NEW PIPE INTO THE
EXISTING SEWER SYSTEM.

· EVALUATION AND MITIGATION OF SOIL AND GROUND MOVEMENT
RISKS.

· CONSIDERATION OF INSTALLATION LENGTH LIMITATIONS AND
INNOVATIVE TECHNIQUES.

· IMPLEMENTATION OF SAFETY MEASURES, ESPECIALLY IN URBAN
AREAS.
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