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eRIZI1EA
Trenchless Technology (NO-DIG)

BRABEEEBNK ~ 5K NKE - MK - B - Bl - BRSM I EE
v ERREZEIA v RREZELA

BREiZERiinE
ISTT (International Society for Trenchless Tech.) est. London 1986

v ZIKISE &I e FRIZ A

v EREM T EERMRE CTSTT (Chinese Taipei Society Trenchless Tech.) est. 1992
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e 37thNO-DIG 2019 BIff K& e 39th NO-DIG 2023 EIff K&
B s RE S (@EANGRRE) IATT Bt RE S (BES) LAMSTT

A
% v 377 INTERNATIONAL
- {N® - DIG
Shares FLORENCE 2019
Fortezza da Basso - FLORENCE (italy) 30" September - 2" October 2019 N o ® D I G

e 38t NO-DIG 2022 Ef K&
Bt RES SEmaEa)

MEXIC
THE 39th INTERNATIONAL NO-DIG

QNTERN ATIONAL 39th International No=Dig.
NO-DIG MeXICO 2023
HELSINKI J7-18 October'z_ 23 )
THE 38th INTERNATIONAL NO-DIG
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NO-DIG AWARDs

Winner Category Title of Entry
2022 ISTT No-Dig Winners (NEW)
Taipei Water Department, Feng-Shun Construction CO., LTD, CECl Engineering Consultants, Inc. Project - New A Water Trunk Main Project Overcomes Faults and

Installation Geologic Variation in Taiwan

Ludwig Pfeiffer Hoch - und Tiefbau GmbH & Co. KG

Project - Rehabilitation | Rehabilitation of the Wastewater Network of the
Cuenca La Chala - Guayaquil

New Technology Submersible Directional Drilling Machine

Academic Research Mitigation of Styrene Emissions from Steam-
Cured CIPP Projects

Jiangsu Dilong Heavy Machinery Co., Ltd.
Dr. John C. Matthews, Trenchless Technology Center (TTC)

John Kraft, Trenchless Technology Center (TTC) Student Paper Alternative Approach for Assessment of Hydraulic

Design Basis for Pressure Pipe Liners

No-Dig Winners

Click on each recipient's name to see award details

E F struc B Category: Project - New Country: Taiwan
: 1 Installation

A Water Trunk Main Project Overcomes Faults and Geologic Variation in Taiwan
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ISO 11295 EMREIEARBIM K%

Rehabilitation

of
ZHH BE GIEE R
ﬂ?% *& i pipeline systems F i/ 33
r T i .
Eal==n
__| Lining with oo T 2 Trenchless [ OE\ cut oo =T .
I continuous pipess | ﬁsﬁ;z‘l'i | replacement HH ?Z'I;f
SR At Lining with
EE% Eﬁ W %ﬁ‘ ,cg_‘ "| close-fit pipess | | Replacement | Replacement
on the line off the line

SRSPVRBLE CIPP ek |

cured-in-place pipes*

| J Horizontal directional
T N drilling (HDD)
HEeT% feoaees -

|k spEmmE T35 HOD

Lining with

d N
lacrete pipes —{ Pipe bursting

RS
NER
NEE -

Py s - Lining with sprayed
BEMIRE ot

spirally-wound pipes*

BEEE X

I J‘ Impact moling

| | Lining with

pipe segments '~ Pipe removal

Lining with rigidly anchored
plastics Inner layer+

wE A/ BEIEX

L'— ‘[ Pipe jacking
Pipe cating -

maervoring | SRHESBIE T 5%

Microtunnelling /J\%?&%I;i 10

polymeric materials *

Lining with l ]

— Pipe extraction

I

| Other
| Renovation techniques
https://www.iso.org/obp/ui/#iso:std:iso:11295:ed-2:v1:en

I
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1ISO 11296 FIEBITREEK &5 KEMRE 24t

Plastics piping systems for renovation of underground non-pressure
drainage and sewerage networks

1ISO 11297 B 7IFRHEK K5 KE M 24t
Plastics piping systems for renovation of underground drainage and
sewerage networks under pressure

ISO 11298 BARKEH
Plastics piping systems for renovation of underground water supply
networks

ISO 11299 EHrE#

Plastics piping systems for renovation of underground gas supply

11
[ Plastics piping systems |
I
‘ Renavation |
ISO 11296 |
-~ — P Applications
SEBEN MK RIS KSR S
i | Water supply networks |
Drainage and sewerage networks
= under pressure
Non-pressure drainage
and sewerage networks
—
This document (system standard) comprises a
—  Part 1: General System Standards
I 1 1S0 11299
. i § 150 11298
and the following technique family-related parts: 1S0 11297
IS0 11296
— Part 2: Lining with continuous pipes; I
.
« Lind 3 Fit ninoe: Part 1: General I
Fart 3: Lining with close ﬂt pipes; Part 2: Lining with continuous pipes :
I-— . . . Part 3: Lining with close-fit pipes 1
— Part 4: Lining with cured-in-place pipes; =T — Part 4: Lining with cured-in-place pipes 1
Part 5: Lining with discrete pipes :
— Part 5: Lining with discrete pipes; Part 7: Lining with spirally-wound pipes I
Part 8: Lining with plpe segments :
S - : . N Part 9: Lining with rigidly anchored plastics inner layer
— Part 7: Lining with Splra”y'wound pipes; L Part 10: Lining with sprayed polymeric materials :
— Part 8: Lining with pipe segments;
- i i G Cl; 1: 5
—  Part 9: Lining with a rigidly anchored plastics inner layer; s
. . . ) Clause 3: Terms and definitions
— Part 10: Lining with sprayed polymeric materials. Clause 4: Symbols and abbrevlated terms
_J Clause 5: Pipes at the "M" stage
Clause 6: Fittings at the "M" stage
Clause 7: Ancillary components
Clause Bz Fitness for purpose of the installed lining system at the "I" stage
Clause 9: Installation practice 112

https://www.sis.se/ap'\/document/preview/SooooSss/
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1ISO 11297
BIREEK S KER M

1
Applications
Non-pressure drainage and
| Gas supply networks sewerage networks

Drainage and sewerage
networks under pressure

| Water supply networks

System Standards

1SO 11297

' 1SO 11296
1S0 11299 !
1SO 11298

Part 1: General
Part 3: Lining with close-fit pipes

Part 5: Lining with discrete pipes

Part 2: Lining with continuous pipes

Part 4: Lining with cured-in-place pipes

Part 6: Lining with adhesive-backed hoses

13

ISO 11298 BRKEH

Format of the renovation system standards

Part 1: General,

Part 2: Lining with continuous pipes (this document);
Part 3: Lining with close-fit pipes;

Part 4: Lining with cured-in-place pipes;

Part 5: Lining with discrete pipes;

Part 6: Lining with adhesive-backed hoses;

Part 10: Lining with sprayed polymeric materials;

Part 11: Inserted hoses.

https://www.sis.se/api/document/preview/80001440/

Plastics piping systems

Renovation

Applications
PP Non-pressure drainage and

Drainage and sewerage networks|sewerage networks
Gas supply networks ~ [under pressure

Water supply networks

|

System standards

11797 501129 |
150 11299
| 1S0 11298 ﬂ'—-’

|
I
I
I
I
I
L
I
I
I
I
I

Part 1: General
— Part 2: Lining with continuous pipes
Part 3: Lining with close-fit pipes
Part 4: Lining with cured-in-place pipes
Part 5: Lining with discrete pipes
Part 6: Lining with adhesive-backed hoses
Part 10: Lining with sprayed polymeric materials
Part 11: Lining with inserted hoses

Clause 1: Scope

Clause 2: Normative references

Clause 3: Terms and definitions

Clause 4: Symbols and abbreviated terms

Clause 5: Pipes at the “M” stage

Clause 6; Fittings at the "M" stage

Clause 7: Ancillary components

Clause 8: Fitness for purpose of he installed lining system at the "1" stage
Clause 9: Installation practice

14
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BOAEGRRREZEEELIERIFE
fRIBEN 1SO 11295 BAEELENMHBA - B - C=5

%11 & (Independent) & &8 (Interactive)

Z#& B (Fully structural) 45 #E (Semi-structural) AR
NEGE RER (lffgﬁf SR T
(Loss-fit) (Close-fit) - d (Relies on adhesion) | (Relies on adhesion)

stiffness)
RIENEME( Close-fit pipe)
EREEE RZE{ER#ME CIPPE) B FR AR A
= BB AME
= = BEYIEE - -

15

3. EFIZ IR I E 7%
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® WEE T A- Loss-Fit pipe

[RIBDER

 REEMEZRIEMABRA RSN EN (VB CELBEREE) -

MSBRSBHREAFEBEER -

 RBUAERBRAEEWRERBELEKBEFEE - tRIEFAK

NEMHE - BRARFEESZBR/EONAE -

. EXRmMUGEZREE  BANREEREN  RELVAFEERE
SRR AER -
Gy

° ?““Tmﬂz Subline (U-shaped)

E¥i Compact pipe ( C-shaped)

o AEE T JE- Loss-Fit pipe

o —BRFEEHER ﬂ 2REBLIEHE
o EEE6-8mm - WAEEIEREN&/NE

. THALE -
o HETZHEMRE -
o TABHEN0E -

TxEs

E E’ 288 H.IE

foR S 2 i
EAEMETE DN 150-500mm -

SNESRICIRERE - PERERERCEE  2EBEN Y2 ¢

MR - BEEMERRES - ERIHRREHERE -
EEINEET - BRABBAEED Y MEFSEIEE -

AELPESER - FFEKTW W270 ~ NSF/ANSI 61 -~ AS/NZS
4020:2005 ~ BS 6920 ~ SS 375:2005% ER /K 4A IR #E -

NSF(National Sanitation Foundation) - fifE=BIBERBHEREEE

18
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SZuEAEERIRA

FENOK250mm - #8&3040m - 7 MERZFE :
(1)35—E=(1,600M) - #ETAFHA600mMmMRCPEZFE - ALBAILIIKE - BAGL600mmRCP
AEL . Z2EKREOTIEHRF -
(25" (1,300M) - #EZETIEHZFEA00MmMCIPE - HBEEZEI0EAL - BEA
600mmRCPHEEE - FEZHOTIEH -
RIRBA N EUEREHOSHERNRAT - WIBM30%NZEHE - STEFKEAUN

B6.11F - MABEAANELB SRR E - RAL0MNN - BSUWNERERESHIELER

19

FEREBERHMPEEENANEE

H;? ﬁﬁ-f;_i_"i;'( ‘:5‘ % P> n
T\

20
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T 7K3,040M

oEAEEHK FEREMEK DUNEERERTZEREK - £ERNBNIRERSE - &

RERFE  BEBEINSEERIE -

=5 # ASEMERNMEZE1] kg/cm?
BB LN -

CREBIIRERSRELESER - ABENZEL6 kg/cm? -

22

11
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o IRIBE{EA# LA (Cured-In-Place Pipe, CIPP)

n RIESLER
BRAFTEHBEABMREZAFTEENESR  RENARI N EESENREABT R E(EH B
EE . ZRIDRKBMERR -
n TEED
HRFHERNEE B  WESERER 7 ZEER  FEZEFE  oRRT/HBE  LEREE=m -
m IR
AHBEREEGMEE o AREREEMED  REMEHEEERERERERR - B 58 ECH
RIEEIRGRR  mELEEEE LA -

ZORS TR T

23

o RIS E{EA# I 3% (Cured-In-Place Pipe, CIPP)

12
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o IRIZE{EA# & (Cured-In-Place Pipe, CIPP)

Flexible Tube Inversion (Terminal Point)

25

o IRIZE{EA# & (Cured-In-Place Pipe, CIPP)
AMEMESHMREES BEE (Tube) K filB5 (Resin) M &R 73
1.5 2 Flexible tube Used '

o i 7h A HiNeedle felt liner
o R{EIRIBA 4 AW Glass Reinforced Plastic (GRP) liner

2.1itfg Resins Used

o FESPE (Polyester) — Styrene-based & HE

o JJHEESVE (Vinyl Ester) — Styrene-based X7 J&E
o JIHEBEVE (Vinyl Ester) -JER % E Styrene Free
o IREINE Epoxy—FER Z JEE Styrene Free

[BZ2 KR https://zh.wikipedia.org/

26

13
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CIPP#7#3 ke T AR EA#R 58

- ASTM F 1216 - fifs=EA#(Needle Felt) REIX

Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Inversion and Curing of a
Resin-Impregnated Tube

- ASTM F1743 - ZE{CRIlERE A A

Standard Practice for Rehabilitation of Existing Pipelines and Conduits by Pulled in-Place Installation of
Cured-in-Place Thermosetting Resin Pipe (CIPP)

- ASTM F 2019 - Z:E{CflsGRPIM A1 A

Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Pulled in-Place Installation of
Glass Reinforced Plastic (GRP) Cured-in-Place Thermosetting Resin Pipe (CIPP)

- ASTM D 2990 ZRIEREIRERTTARITE

Standard Test Methods for Tensile, Compressive, and Flexural Creep and Creep-Rupture of Plastics
- ASTM D 2583 2Bl mtEEiaiars A IR

Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a Barcol Impressor

- AHTREHmTMERE 5502538F [/Ka=EEERHRIZNN L

- BItERKE/GKAT BRKEFIRSAMEC LA TR/

27
CIPP Ml Kbt T A =0iEEE
BEME g ZETT Ek w5
Flexible Tube Resin System Installation Curing
stm — e | mx
Needle Felt | PELEE) Inversion [ | Hot Water
(e Yt (
| VEGEZ 5 i
— VECEZJRE) Pulling # & Steam
—VEGEFRZIGHE) = AUV
Epoxy(FEXRZIHE) - Lt
Poxy Blue light
28

14
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o IRIZE{EA# LA (Cured-In-Place Pipe, CIPP)
m CIPP#: i35 R 2

o #E1E
o #IKEE Hot Water Cure — B KE S MIERZ AN ENE RE A
BiE  BRKMEBEREAEL - ol
o EREE Steam Cure -IBRBAHMESHENIEASE - FHATE -m
1 \ SN R IRIEE - BEAEEESEL S ERERE S
ETREEASE  BUEERZSEL -

o JE1E

o RIMREIL UV Cure -DIERFBAMENE A EE - HEEK
IRIEE - BLLEDEZRUVISIRE L -

o EE)6EIME Blue light Cure — ARRIAAIE S A ZFE - BLILEDEDS
ERICRENE -

[& | SRR https://visu-sewer.com/services/rehabilitation/page-rehabs/

# K El{E Hot Water Cure
K EEZ# \Water Inversion Process

30

15
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#hE{CHIAR

AECHKAEEERME - MAVWRERIFERE - MRS AEtbHERE
BEREECRE - TeBdaREKECRRRE -

90 3.Post cure = FHE—EHIBIEA
80
) ™ a5 QEEER
7° 2 Initial cure- 71 B N %R
60 =31 ob
&) 4.Cool down< [#£38'C  _, =—pg
b S N
5[] _
AN | —E=ER
30
o —~— e
10
.Conversion+ &
. i

01 2 3 4 5 6 7 8 9 1011121314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

BFR hrs

31
ve =5 If =2
CIPPEAK R E K I i T EE A
Thermal Curing Curve of the Xinsheng Project
1lHMERNEAEPEME  BESRN |nver5i0;l Heating stage Curing stage Cooling stage
= - o 2.3hrs ) ch 19.1 hrs
90°C - BELRT  FHBUE - e mohr 75, . —
2%5%2’!@538{1}1? : ﬁ%; N 100 ~ Temp. at Standpipe[°C]
Tk - BEMSEBERE . Temp n s )
=588 ~Temp. at end[°C]
80
3RBECEERERRRMEST _—
B - :
2 60
'E. 50
5 40
30
L Total 40.5 hrs
lngﬂlB 19/06/2019  19/06/2019  19/06/2019  19/06/2019  20/06/2019  20/06/2019  20/06/2019  20/06/2019  20/06/2019
01:29 05:53 15:39 18:59 22:19 01:39 04:59 08:19 11:39 14:59
Time
32

16
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RISEARREIRREN B

A

e ——
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IRERE OWEEE
ENEEEO S
A TR
—~Z B TRACHRS
L BHRS
W wAAR BB
P EmAlEE
35
= EE
/1= [=F%
%@ﬁi‘% . Insituform LUK DEE REKEERAM 2R ETE
ZG|EMITIE  Phoenix(Paitem) REGEBEABEEGEE A EE TS
(Winched in place)  In-liner. B Paltem-5z LS8 %3 |21 - BUGEMK REREEAME

[B 5 2R https://www.ziasystems.com/who_is.html

36

18



2022/12/21

£9MEEE UV LED light Cure

&El Reline Group APTEC GmbH

BREZ300AR (BHMIR350AR - B2 01T EE2000AR)
MIHESARZSECRASEES -

7EER SR, AERB R REE -
AMEMRIE/NREEREI0% -
BEEAIEHEARBRRG - TEREERE -

MR ARG R TEEL40% -

~

37

B /2R https://www.itspipetech.com.au/portfolio-items/berolina-cipp-lining-kiama-bends/201402-berolina-liner/

e WEE LZ&- Close-Fit pipe
#EHEHI Reduction Method (HDPE)

o MMTEEZMAEE

Polyethylene Liner
[ 22y s X I WJnchAssumny—bm
F S .
D
Existing Pipe with Crown D = Depth to invert

Removed to Springline d = Diameter of liner pipe

19
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o ERMEHERZUANEERS

FE AN TarantoREEBEEIR1200m » $55E14m - &E47m - M#E4RDN500 Bk S B EHak

e T3
LEFERBIALBEREAL - KREHY -
2.5 &HDPE - §%20m - AEERFERIN B HEE - B AmEEE r———
E&1200m - S400mRE — BRI - P S i e s s s

BEBARETEZEE - KFEA - RAOMNIER -
4 EZBBRAERRE NER-RE  S50mR—EXE -

The final Project

39
ZHRNEETZRTEZR NEEIZ
o HKER  PISEERIEESERENSNNELR - SHEPIEEEYRESEY -
o HETEHT  EEEBWMES  BEHAREGHTRE -
e 113D FEM ERER - Z31RN N T BEBBBRER(ig) A HRPESSERESNER SN - Bl
FERBEY -
o ES|MMIFERRINEEEBPEENEEEER Y BRENEA -
jege PEEOE MEROE| QR | HRE PEERE | BALN  HWIKH
B (mm) (mm) % % °C KN (V)
2 500 440 12 40 | 17-24 | 500 20
3 500 450 10 21 | 10-20 | 500 14
40

20
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o {ZBEAMLEIRIRIRB

Existing pipeiine

41

o JKEE@iEHE T %- HDD, Horizontal Directional Drilling

n [RIBDER
EME R IEMOETIER  EEM TRBIINAEEIAE  BEEEQA%  oEmmEUMZEESHREE EGK
B2 7 kRl -

Guided Boring
Machine
Reception ¥
Bore Path Pit Reamer fitted Product Fipe
{o Drill String

Drilling the Pilot Bore Backreaming & Pulling in the Product Pipe

42

21
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n TEES
1LITARMRR - OREES | BEKERE  ABZEKHEZ - BEFREARESE -
2O RIEREZM T  IifZRIE - BEREME - RN - i NERY - HFFRARERS - REER4600m (16"
&4 Netherland) - O#€T#1,800mm (70" ) HDPE - BURR sE#sm £ A -
3ELIEEANRES - B2RK - |  Bf5 - Ml - HESER -

m [ B

#ZeHIE F5DEIEBERE( Distance)

2013757 @ EE 45 FFDN600mMm-1500M #i & 20154 EHDDZ &£ T 43

o KFE @i T %A- HDD , Horizontal Directional Drilling
Wi TR a4
(D) BERIE  S2ME WAL - A R B -
QEREEL YIS - FIR B R BT
Q)EmR Y R EEEEE » B RS RREAE -
(@) RIBREE R ERS

Horizontal Direction Drilling — (HDPD)

K E SRR
ft s
Drill Rods { (
/ 'él | 1
- SRYERAE
iDg}ﬁﬁ Drilling Fluid Tank L
rill Rig

T @str

EAIE
OSTT Walkover
Tracker
e °

Returns

2N & th/ =il
ilot bore ’ 4 MR -
BE Drill string Sonde Housing Dﬁ"_bit
migs E E I

a4

22
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SEHRAE

=

2014@1}£5‘|bia%§-§,%;"IE(%%’ENOM) 2013zl E R S84 T2 (EHE5600M)

HIRIEE

LU e L

45
BiaiE A g
. ] ;&-_ W P
S T
i
46

23
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HDDI &Nt T 25 8%

1.2Z4E Pilot Bore

SEARIKERE 2 BR 1S  RE K IBBEIEEERIE - SEALFTEE N2 EFUSBELRIET - WRKEEH L  EXRIEARRE

TR GBIREE - —ROER216 ~ 444 mm@ Y2" -17%" ) -
24&FL K [El#E Prereaming

SRR ETREME L L8 - ASBRIRC IR AL S - TRE ORI RS - IWBAPEEZABRUE DRIES - Wikt BHE
e MM EAOEEARS - DERROEA - REONEAZSRKRE OE - EHEREZEGE2-3m/min -

3.[EHIE 4 Product Installation
ERAZEFEEOCR  BRAUAMZEZELR » —RABMEXHDPE > BT ER MR

Profile - va’tic&&l’ﬂ'm!a

///////I//_ 4 /////

Pi!utbore E
SIS, (I I~ S,
P // T 7 A TS mn =
Preream s
g P LT
I T i s
B o gl g -
o
| o

47

8EHDDIEZEM

&%&1,412 M, DN36"

HBEREEEN SR

20175 B PmmE TREEFH4R)

48

24
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o ¥ T J%- Pipe Jacking
;330 Tl

49

HEEL I
% o

\ E

50

25
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TEEE R T
e Tres R

iR EIE HAERES

51

e &&Li%- Shield Tunneling Method

52

26
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BEBEVEDIPEFERE

_ EEnatme
EE&=200mm

53

UEIDIPE BRI BEIEEE

54

27
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4./87) E4RBL E =%l

Ao ERRET B AN

|
|

fEMEE
) 1EER
VAGEET:
f HamE —

Rl

28
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Vesipimim

o KIEE FRAM#MEREPCCP
FER 5 E PSCP

EBE KNAETEMEHEE DIP
=SSP A ESSP

#{EE PVC - HIP -
SBRERIFEEHDPE

MESTEMERFNGR(EE)
= EBRR BIERSR KRR
FEMGR | mEE il BRE | RBER | RBgE | e EHRELE
H%g%) (CIP) (SP) (PVCP) | Z(ABS) | (FRP) gg&\%@cﬁ% prprye i
OIP) (PSCP) (PCCP)
CNS- | JWWA- | CNS-6568 | CNS- CNS- CNS- CNS- CNS- CNS-
AT 10808 | 6102 4053 13344 11648 11608 11691 12285
— - EBBRH IR REtEEEERGFERRY - BFERIINBEERIRG KRS/ MUEEESTE -
- HhIEEE
BREE O(1)| O(1) O(*1) x x x x x x
HRCEBY TR
B O(*2)| O(*2) O(*2) x x x x x x
EEHEMR O O O(*3) O O O O O O
___|FEnEE OCD| OCD | O ) migstobE - BREHREANGHEE ¥
= - BT RETEERE *8 HNEE K I FE N E B4 i S BAR 45 BlRR BT ©
EMIEaLE O(*5) | O(*5) x @) @) O(*4) @) @) O
25 + IEERES O(*6) X O(*6) X X x X X \ X
RIS T4 x x O(*7)j x x x x x \ x
M- S5EER ®) ®) O(*2 3') x x x x x o‘(*z - 8)
58
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ERESOSHER G

m EREEEERE
v HECKEDIP

® 100 — — 200 — — 300 - 50 — 400 mm
® 500—-600—700—800—900 mm
® 1000 ->1200—1350—1500—1650 mm
® 2000—2200—2400—2600 mm
® PCCP 3200—3400 mm
v #KE
® PVC/SSP - /20mm/ 25mm/ 40mm/ 50mm

® DIP - 75mm/ 100mm/ 150mm

m i B4R
e 75K~ 10K - 16K~ 20K

m [ S EC 4 K R it
oDI %558 90° - 45° -
55/8 ©
o EHES
B - BE/EE/] FE/PEhR/OEE
Oﬁﬁiﬁ - B /SlK /IR E
o iEET

o HXK 1R

22Y2° ~ 11%° »

59

IEKEWEKEREEREMER(DIP - PCCPASTP)

B 1BRh Swh N
JIEMEIKRAR 1.?@57{ ' ﬁEﬂﬁﬂ‘F%ﬁE ° 1LEERK - 1 AR — AR Z Bfc 7K
AS=EE (2EEREY  EMEE 2. ?ﬂﬁﬁx%ﬁﬁf‘aﬁ FEEER |E - BEERKEE

EDIP BHJT&EE% EFEMEME ME - | BE RERBERAZERE -
(KTERE) | 4. ZEHIME S - 3.11%@’&%'&%5% =Pl

5. %15?’7“\ WHEMREH - FhEd -
FROMM | 1R KBRS 1MHE - ERIEN - EMEEERARE
BRLIE |2 WEJrHJrLTKTKHjF%'BD ° | 2 EERIEHMEAKBMEE | ZKOKEM
(PCCP) |3.BEMYSMER - °

4 BARRIE - 3ERAEE - BRI

- RS HEE -

= 1?&3?752?“%3@?7( LARIRRK - FEBHEA |SEBNESE - HKE
(STP) |2.=5&RY - TWEE - EHSHE - eSS EE S

3.0 EA—E - EIZHRRA | 2 FZEERER - # e

A o 3EBEKE - HBREER
4AEERE - SRERT EERASNL -
S5REMIES - 4 ROKEM B ERRER -

60
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1.7 %R % £ E PCCP PreStressed Concrete Cylinder Pipe

61
2 g 2= oNErisE e Bar-Wra C-303 Pipe - Construction and Joint Detail
PCCPIZTEIBEHIRFTIEE o
ol spigo g \u}/ﬁm‘\ "‘"""”‘m e
moﬂaT A
coatng | J 1
cylinder diameter
Ty
(mm) (mim) (dugres) (mm) (degrees) (m) https://puretechltd.com/wp-content/uploads/SABIC-PCCP-Assessment-
1200 30 .31 219 5.00 57 POt
1400 30 1.14 376 5.00 86 ‘ ‘
1600 30 1.01 426 5.00 86 f Sl \
1800 20 0.90 277 5.00 86 el J—
2000 30 0.81 528 5.00 86 =]
2200 30 0.74 586 5.00 86 N — =l
2400 30 0.68 655 5.00 86 L% e s s =1
2600 30 0.63 678 4.50 95 —_—— =
2800 30 0.59 736 4.50 ES ==
3000 30 0.55 781 4.00 107 el S
ZHERFE25mmIEFENEEREE -
RERPESHEEL A REEBRERENEE -
FEABESFEREERE  AUFNEEESHEER -
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FEEHLK
PCCP#ZHRAL7
Grout after laying
—— l
" Joint test gasket
—a o ZF,J._D_Di o LLV
2 Standard laying gasket
J? a a e Testable bell
| a
| Steel cylinder
: 7 )
e | \Q‘i Testable spigot
- t | Drilled and tapped hole
+=— Joint depth Steel plug with O-ring gasket

g
¥

Pressure test coupling,
pump, and gauge

To air supply
<3 DO

N LT

BEEREHIKS kg/cm? - FHES D E - (NAERE4
kg/cm2ll E &1 -

» RCP / PCCP/PSCP
» PVC/ CPVC/ HDPE

® aKE

> LP — ABS/GIP/PB—PVC — SSP

.
2 MR B E DIP el
B3R K B 5 R RS o 55 2he
® i KE __*;wi
> CIP > MJP — DIP e
> STP RREE

KB 58 = 68 FEEH

ME MR
WE
IEM 28 EDIP(Ductile Iron Pipe)
ik a2
KB 69 FLIEER
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g b xg 7 = p
N Pk Rs | smEs | ERE [ses| PRAR E=Fi i
A 3 B 9e &
=
e Fidr 9 B 1
1% £ 42 mm N/mm?2 | &% | # & HB mm % MPa
75~100 110 D
., 10cm
150~250 18 D - RBikER
300450 |42094k | 10k |230F [ 45 p [fOmk] 16
500~2600 14 D
65
WDlP#&EEi'JEC DIP#ZEERIT,
| | |
MR il 14 52 B8 HIgH =58
K#!(Kai-ryou) KFE!(_—Fix SEI(Seismic)
#ﬁ /Tﬁarﬁwr-fw 900 mﬁ\\ﬁl‘r’ bty 7 /t rr fr:/w‘fw\\ , f
LT~ £
= ‘Mﬁw : m \n~7l 5 "53;17;17%77
UZd(Uchi-gawa) Fm(u Fix) SIE(Seismic)
”"’(\\ LN  RER i TEARL -y
= ﬂ I
A’ Zan ewzazian rrer » N — .
TZ&(Tyton Joint) FOO#(Flange) NS;”(NeW S)
% ; y 1%
RFEH R4 v Nnyhyvy 66
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FLADIPEARE %A

e RRIZT % AR KB, EONE AR 1R
o ETE
> REEBEHEE UZ, UFEUEIEE = 800mm

> MEHEE TEZEE < 700mm
> INEHEE TEUIZGR

o EBEMBEANME UL UFALEGR
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IR B 2T EDIP(Ductile Iron Pipe)

T
ITPE ,
N =
4 i o R M T R —
AR T EEECEER

o TEEEEENATE - L L

_
2.7K 24 /tliﬁ/i{
EIEES(BEEAED  ERABAR) o0
EERA AR B X212 1% BB ALER - T TR 7
BB - ¢ —
3 :o

KELSE RIS E 2 & BRF AE
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o[X%3-3-2-2 FEHMIIAE

1.o7# o L
ox | "B |uswm | NE ke | B | Um
oI oE oL i
%*E ?ﬁ EEenq: }7’%,; 75 ~ 200 5° 00"
B 47 00° 5° 00/
250 4° 00 4° 10"
300 5 00%
47 00°
350 4° 007 4° 507
37 00
400 4% 0o’ 4°10° 3" 30°
450 3° 50"
500 37200 320 37 00"
4° 007
600 2° 50/ 7 50’
700 2° 30 2° 30"
800 2° 10 2° 10" 2°10° 2° 30 WY
3° 00’
900 2° 00" 2° 00" 2° 00" 2° 00
1000 1° 50O’ 1° 60’ 1° 60" 1% 80
1100 1° 40 1" 40 17 40° 17 407
2° 45
1200 1° 30
2° 00
1350 1* 30" %30 1° 207 17307
1° 307
1500 1° 607 110
1600 1710 - 1° 30 17107 69
P
2.KZ=H .
J d’[ D, | s
) =5 e o an
KB EHC 4 (M H IR 12R) i L5 g
-

o BB E(KE K AER)
o [EEE|(FCD 400)
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M
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2L OF FTE800ma LT (3]
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UBIE (R EHIR1R)

BEE

HEBIRR(MHE=%52 EE6mm FCDE)
B E(2 &R K/NAE,BHIREE)

1242 (SHPYTEER L, SHER )
2iE(EHE EABREEAMNE JEAERE)

S5 UF(E 26008 &5 T,

o[X%3-5-3-2 UDWMFHEE

Ll

i)

FHEELRI
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E(\D BE BB ﬁ\ti
\ NI

\
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\ —
| ﬂtFt
o :ﬁ,onj,.g{*’i B sl e j{:b; 8 o

B
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U \
| F b nEw (3:3:2:3%5%30” B0 HEB(EBE) B EVKR
I In o - T
" 71
3.HMEEM raecRBERSER  MEEFECNS 6568EE5E
ZIEEE 80~4000 mm
—fRKEH KEEH
Mt M B Mt M BE
EFEY 300mmBL T 350mmid E 1= & 300mmBLF 350mmBd E
= 2 = 2
AREN/MM? | 00 (30 1E 400 (41) BLE ST 370 (38) LIk | 400 (41) Lk
( kgf/mm? ) ( kgf/mm?2 )
f=m 25D F 18 £ f&a) 25P1 1800 &
320, ;‘!:200
BRE% —m 305LE - BRES —m 305LE -
FEREEN/mm? i IR EEN/mm? i i
) - 225 (23) LI+ [a— 215 (22) LIE | 225 (23) Bk
{EEMHm BB
I=FEY 300mmBL R 350mmBl E [=f 300mmBL R 350mmBL £
B% 0.04LLF 0.04F % 0.04F 0.04F
% 0.04LLF 0.04F 5% 0.04F 0.04F
5% - 0.25lF 5% 0.250F 0.25lF
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FhRR %58

1000mmEaiZK & 7K $EHE

E17 i

AEEETE
p 7K

a8

P=2pAsin(6/2)

=6011 kg
=6.1 ton

1000mmiEgiKE45" EEKEEHEN

=2x( 1 kg/cm?)x7854xsin(45°/2)
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il 7K 78
REBE

BRTAER - RIERPEKE - #ERIF

IRKIBIES KT K -

AREHERUE

v BIEDEHIKE - dREFEKBREBRR

&/\gE -
v RETEEED B NS

EEEIR 4kg/cm2l EEKEBER -
BRAETRK AR EYH 7K e (MR ) B BA RS -

BE400mmPl EHIKEE AR -
REEHN - ZEMBKAUERERRFRAK
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HFUET75~ 200

AREHER
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N e . N 25mmEBER A 75 RE
v BRSREYEEEY o KR - . e
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R -
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