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Classification of Rehabilitation Methods

Rehabilitation Methods

Replacement Methods

Renovation Methods

Repa

ir Methods




Repair

v

Trenchless Methods

v

Robotic Repairs

Y

Man-Made Repairs

Injection in Joints or Injection
Cracks
Milling Robot Pointing

Root cutting Robot

Rerounding

Patch Repair

Chemical Stabilization

In situ repairs

v

Open Trench Methods

v

y

Semi-open cut

Open Cut

Shoring & Trench box

Conventional
Trench

Concrete sheet pile

Sheet pile




Introduction to Repair Methods
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Rerounding - Continued




Injection
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Hoses for injection
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AVANTI

AvantiGrout stops leaks. Permanently.
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Root Cutting Device Lais y v 9 Ol
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Renovation
|

Trenchless Methods

Open Trench Methods

v v
Semi Open Open
Trench Trench
Shoring and Conventional
Trenchbox Trench

Concrete Sheet
Pile

Sheet Pile

v v v v
Coating Close-fit L.
Linings linings Spiral linings CIPP
Cement Mortar Swaged Liners Splra! IY BT Hot water
Spray linings Cure
e Folded Liners Steam Cure
Reinforced
Mortar Spray Continuous Ambient
sliplining Cure
Polymer Lining Segmental UV Cure

Sliplining
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Close-fit linings

Procedure

1. Inversion of the CP-Line

2. Heating up under Pressure

3. The Cool-Down is followed by
Openning




| Sy

2 - -

SR #a = Ll el
IO - e .

e

L |
~=>amior vl (|11}




Swaged liners PN IS s1d o (slgmmi gy il y g sld als



















Continuios and segmental Sliplining A of Oladad g diw gu (Slawmwi g9 (gl 4

Winch .
caleals Welding
A machine
] O 1O

=
oa

u

Swivel eye  Nose cone

Existing sewer
broken out to
springings



Liner Pipe
In Position
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Trench
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Continuous and segmental Sliplining

GRP LINING

Insertion of GRP section. Ideal for mid range
diameters where a reduction in diameter is

Permissible and length is less.

LIMITATIONS: -

 Require large excavation pits for

“Entry”.

* Moulding and production of sections

requires an extended lead time.

- Installation can be a time consuming

procedure.

 Relatively Expensive.
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UPVC SPIRAL LINING:

Leading man entry Technology
with UPVC spiral wound liner.

It is fast, economic,
accommodates any shape and
size of drain and provides a
permanent structural repair.

LIMITATIONS:

Can be installed above 900 mm.
dia. only.
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COIL FED THROUGH MAN-HOLE




COIL ENTERING
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POSITIONING OF PANELS BY JOINTING STRIP




CONTINUATION OF NEXT COIL
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ACCESS THROUGH LINED MAN-HOLE




VIEW BEFORE GROUTING




DRILLING HOLES FOR GROUTING
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HOLE FOR GROUTING




GROUTING IN PROGRESS




PLUGGING THE GROUT HOLE




CROSS-SECTION OF GROUT BEHIND COIL




GROUT FILLING A CRACK BEHIND LINER
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VIEW AFTER COMPLETION OF LINING




4 X6 MTRS. ARCH DRAIN




4 X6 MTRS. ARCH DRAIN




3 MTRS. DIA. CONCRETE DRAIN




4 MTRS. DIA. RCC CULVERT
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2.5 MTRS DIA CONCRETE PIPE




FABRICATED STEEL REINFORCEMENT
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PRE-FABRICATED UPVC REINFORCEMENT




CONVENTIONAL REINFORCEMENT
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Spirally Wound Linings
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Introduction to Replacement Methods




Replacement

v
Trenchless Methods
[
v v
Online Off-line Offline
Replacement Non Steerable Steerable

Pneumatic pipe
bursting

Impact Moling
Pneumatic

Guided Auger
Boring

Hydraulic pipe

Impact moling

Horizental
Directional Drilling

bursting Hydrualic
Static pipe . .

bursting Pipe ramming
Pipe Eating Auger Boring

Pipe jacking

Micro Tunneling

Open Trench Methods

v v
Semi Open Open Trench
Trench
Shoring and Conventional
Trench box Trench

Concrete Sheet
pile

Sheet Pile

Mole
Ploughing
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4-4- Impact Moling
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Offlineline steerable
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4-7- Microtunneling
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Chart3

		Open trench

		Conventional 
Tunneling

		Trenchless methods
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				Direct Cost		Construction time		Supervisional 
Control

		Open trench		1		1		1

		Conventional 
Tunneling		0.8		0.6		0.3

		Trenchless methods		3		0.2		1.5
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SELECTION CRITERIA FOR STRUCTURAL REHABILIATION

ABRASION SURFACE AREA
METHOD COsT RESISTANGE | DISRUPTION = EXCAVATION - o e bucTion
ANY LOW LOW LOW o gaLED LOW
COMPARATIVE CHART
ABRASION SURFACE AREA
METHOD COST  RESISTANCE = DISRUPTION EXCAVATION REDUCTION
PIPE
LOW
SERLAEE AR HIGH HIGH REQUIRED LOW
SLIP LINING LOW REQUIRED
NOT
CURED IN PLACE = HIGH i CEIRED LOW
GRP LINING HIGH HIGH HIGH REQUIRED HIGH
PIPE BURSTING LOW HIGH REQUIRED LOW
SPIRAL NOT LOW
WOUND LINING | W LMY LOW

REQUIRED




Gl 2hge (glale (olenn

csiler et tagal

sl

LBl =d 51 e
s ygpfie  ealiazs]

Toaw! A s

LTS I - e

Tl

‘-:--1-9‘)]5 ‘z_-F}L‘-'}; A
) s
samls 1, g pdals

Taded, o




— »

Ko
G 1™ )
\ 3yls

Jol o>

S D Cud b el Slel> ol

SO 9 PO Sl -
Ol > Calod p w3l oolaisl -Y
O Cdg0 (8551l O 3bre -




dy bohd giljl— ol 3,10t o olojlw
Sy 6538 dy) cladilobs | (63,15 05,5 V 3 3,lxikiul Ve

=AM
V95 9 &S £ bl g 3 bl oylows — dwej iy j SaS (g5l
o i e SR 9 DS 525 9 NSL sl B ] tacd ol

s, S ! Ui oo s SiWwib (e, [ Cuomd ylgis
23014-1 19066-1 19065-1 18098-1 olls

23014-2 19066-2 19065-2 18098-2 Wiwgny S b (JB1> 2 yiisy

23014-3 19066-3 19065-3 18098-3 dxguCda dly) b Jal> a3 yiuis

— 19066-4 19065-4 18098-4 Joeo )3 BaigiCSy (adlg b Ja 15 (o2 yiudgs

— — — 18098-7 e ylo diguiodzey (Al b (JB1s (23 iuig
Ll (25, g (Rl (b

18343 I 5 Gilwg 3 Ballu 3,15 5 (S1,b OLWb! 5 gaize, wlolw QLI 9 1,1

22946-1 Ay gl Bl g dg) CLS 1hd s 43 (5> Al e (Pl

22946-2 Slass Jlagsee 5l g pisulan (Bl g s thd e 5l g (N Al e (Rl

23099-1 (PE) (sl dlge — 29250 ) Lok (g5l gheilolus Ll (1l BUks! 2L




2|

Thank.You for. |

Your Attentic
«

N

I

‘..-r



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	START OF LINING
	INSERTING UPVC COIL 
	COIL FED THROUGH MAN-HOLE
	COIL ENTERING 
	LINING IN PROGRESS
	POSITIONING OF PANELS BY JOINTING STRIP
	CONTINUATION OF NEXT COIL
	OPENING AT MAN-HOLE
	ACCESS THROUGH LINED MAN-HOLE
	VIEW  BEFORE GROUTING
	DRILLING HOLES FOR GROUTING
	HOLE FOR GROUTING
	GROUTING IN PROGRESS
	PLUGGING THE GROUT HOLE
	CROSS-SECTION OF GROUT BEHIND COIL
	GROUT FILLING A CRACK BEHIND LINER
	          BEFORE                           AFTER 
	         BEFORE                    AFTER
	VIEW AFTER COMPLETION OF LINING
	4 X 6 MTRS. ARCH DRAIN
	4 X 6 MTRS. ARCH DRAIN
	3 MTRS. DIA. CONCRETE DRAIN
	4 MTRS. DIA.  RCC  CULVERT
	2.5 MTRS. DIA. CONCRETE PIPE
	PRE-FABRICATED STEEL REINFORCEMENT
	PRE-FABRICATED UPVC REINFORCEMENT
	CONVENTIONAL REINFORCEMENT
	LINING ON CONVNTIONAL REINFORCEMENT
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	 محورهاي انتخاب شده براي بهسازي
	وضعيت شبكه در پايلوت انتخابي قبل از اجراي CIPP
	وضعيت شبكه در پايلوت انتخابي قبل از اجراي CIPP
	وضعيت شبكه در پايلوت انتخابي قبل از اجراي CIPP
	وضعيت شبكه در پايلوت انتخابي قبل از اجراي CIPP
	عمل‌آوري رزين با اشعة  UVدر پايلوت بندرعباس
	بازگشايي انشعابات
	روبات بازگشايي انشعابات در پروژه بهسازي فاضلابروهاي بندرعباس
	هدايت روبات بازگشايي انشعابات در پروژه پايلوت بندرعباس
	بازرسي شبكه با دوربين CCTV  در پروژه پايلوت بندرعباس
	قبل از عمليات
	قبل
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Slide Number 98
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Slide Number 107
	Slide Number 108
	Slide Number 109
	Slide Number 110
	Slide Number 111
	Slide Number 112
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	انتخاب نحوه بازسازي فاضلابروها
	Slide Number 118
	Thank You for Your Attention

