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Research and Application of Trenchless Repair Technology for Stainless Steel
Lining of Water Supply Pipeline
LUO Zhi-cheng'”
(1. College of Environmental Science and Engineering, Tongji University, Shanghai 200092 ,
China; 2. Fuzhou Water Engineering Co. Ltd., Fuzhou 350002, China)

Abstract: Taking the DN800 water supply pipeline rehabititation project in the Xi’ erhuanzhong
Road in Fuzhou as an example, a series of laboratory prototype tests are carried out, and then the design
method of repair technology for thin-wall stainless steel lining is analyzed theoretically. The advantages
such as anti-negative pressure and anti-corrosion ability of the stainless steel lining after repairing are
verified. Finally, based on the design requirements, the construction principle and working procedure of
trenchless repair technology for stainless-steel lining are analyzed.
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Fig.1 Schematic diagram of experiment set-up
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Tab.1 Experimental schemes
S AN N ke A 121))3
T AERPAME J&/mm EIE R KL
DN800 DN800 1.79 0.91
DN800 DN800 1.61 0.75
DN800 DN800 1.20 0.64
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Tab.2 Calculation results of the enhancement coefficient K

PR AT P BE AR BEJE (1) / MEL /N B b #IlE 5 TR I e il L EY

(E)/GPa (R)/mm mm (v) JES1(P,,)/kPa & J7(P)/MPa (K)
195 398 1.79 0.247 -4.723 -0.053 77 11.38
195 398 1.61 0.247 -3.437 -0.041 02 11.93
195 398 1.20 0.247 -1.423 -0.030 48 21.42
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Tab.3  Commonly used stainless steel lining material
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Tab.4 The value of each parameter and the calculation result of lining thickness
mg |BE(D)/ 1R Z A (K) SRR | MERIEERE | AEE(P)/ | RAeR | AL | PIRGRIE | BER(:)/
8 mm [ (E)/GPa | ERM(C) | MPa | ¥(N) | (») | (on)/MPa| mm
7~n(2) 800 11.38 195 0.91 -0.05 1.2 0.247 — 1.92
N(3) 800 — — — -0.05 1.2 — 520 0.046
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Fig.2  Construction process flow diagram
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Fig.3 Diagram of working well location
ETAEHDMAETZER 0.5 m PR 0.4 m [y
Bk ST, B TAEFH NI AR . 7E DT N ICE HEZK
B EHER NEST , BERHlHE T 7K 2B 1 HEK S

SR
3.2.3 EIEWE B MK

EEWTE R ER— B 2 m AT AEY)
WIS S I, T SR G DU P PR R AR o A
WS S BT N AR K B i B HEK A )
o SRR AR 22, IC BB Rk 22 ST N B AR
FERETEIT F ) Wi E 2 B A KL, 1T B IR, 1
AR, 120 X 30 min, fff TN 4SO 38 P 2
TR, IE W R D7 AT
3.2.4 FIE CCTV LA

T TR 72 A T 115 T TE AL A
R 2 GEX A TE A TG, B A T PN BE I 0 K e
LSRR RE T HLAGE 1) BB ORAR DL A5 I A5,
UL BB SR BARO A it R A T A A 1A
PR SE PR O , B Xk R BB 207 3K, g
T PR B BORSC
3.2.5 EiETIALRE

B4 T N B B DR T Y S A A A e
B N T B SS 45 B0k 20 4 3 B, 8 T8 N R AR
B SE UG ZOR BN I o . WS EE N
AR R A 2 R R, B R B A

- 105 -



%375 H16H

T OE % K H K

www. cnww1985. com

5 AP AR DA AL KRR IR s A
HR K 148 B K AT RE ik BB B T A #ES
PR E TR
3.2.6 Wit

AR AN A0 N A 18 52 TRE N 55 9 ek
06Cr19Ni10(304 71) BEJE 2.0 mm, 45 b4 HE T i
f522°J3 HOCx21Ni10 (308L %)
3.2.7 il B S A

© JFht

F RN #4801 B AR R KL RE JE O T B
30 ~50 mm $E45E (JKI7 1) AT EIARIT

@ &R

G AR B R T 38 21 5 N AL 457 T i AR
AT SR SR A P AT 45 T 1 N AR AR, 38 2o B AR S AR
Jr RS B R B2 S8 T Kt 245
B, i BRSNS AR B 2R AR T AT TE B N AR
AT IR B P Aof 5 5457 T8 PR RE DG S AR 3R o

@) R A5

W6 10 5 AN DL ik o — 3 T TE AR
6 L FA TR s A AR fofT P P T T o e %
Pk 30 ~ 50 mm X7 IE i, A BR R T Y A AL
R OK T5 IR IR S A o SRR AR,
IR B AR OB BB AR ; A B R BN SR AN A
AR BN JRAE AR K A% fe s 2 B
3.2.8 AT A NFHESL

P T G 1 AN 5 0 4 B — s i 2 it T
KA NE L AERZ 9700 mm 1 EH2, HEH
iy [ 8 5 e 8 TAEIE N s i b, 8 ik
S T N A T A A 8 K R R A S R AN
IR AL 30 ~ 50 mm (F5HZ 0T SRy 7K
DT IL) | VAR AN B A A el N ) R B 6 AL T
JEUA 3 19 08 :00—09.00 45 5% 15:00—16:00 J5 i,
SRR 0 P 5K AN 55 0 A R ) G 1] AR AR B TS DT 20
mm 38 F L AU S R KA gk e S R T 5
Jir A T P B NG S, AR SR R AR A 7 S R AT
TRANEE NS R 7 LA EHE . AN 4] 2 107 f5 Xof
AW IARSE A TIR UM B I IR SE AR
3.2.9 RSN B NAREE w1

©  FEAnE

AN N E 7 X AN IR AR A A T R A
R SR RS A 30 mm SRS K EZ) S mm,
ZIE IO A SRR . N I e EIR Bk

SRR T oS T S 4 B

Q@ HWNKEE

i R AR (BR324 00 A T8 A5 4 T RE it 1
FEOIE ) (GB 50683—2011) ( Tolk 4 @ 4538 T
Fefiti TALTE) (GB 50235—2010) HEATHN  FF1 42 1Y
SRR o TR 2 B 2 4 R e 6 AU B, AR
Ja FESSA E], BR R AR /N 99.99%

@ R

il T 42 A Ak S IR 1A 2l A 49
FRIFE  TE T 10 55 A e 11 R 73 322 2 44 1
I ARIE AN FARIE— 10 em 555 mm JE
(IAREE AR, R o P A5 A P A A A2 3 5 omm JRE
AN, NI B — 14 Ja 2 T R R . RN
B P S R R R . WA 5
IR VR 2 [ FHRRZR A A /K U B4 748 dF, PR IR
XA A S R T VR A T 1 i o

@ Bk S Ak

40 A 1 2 Sk TR S RS, i) 4 A 3k 1
REFPHERRL, L T8 PR AR

EE BRGNS TE B 7 3 N 4 S
PRI FT SR SRR s AR, FFAR I 18 53 S 4
FIAHASTEAR BT 2 L RH Rz . 35K o0 S B B iy o 46
SRR 43 3, T 5 N A e A5
3.2.10  JR&gka S 4b B

XF I A SR A T AR I SR ARS8 SN 5
AL ARG TCARSEE TR S TOREE  TC R
Wo T TR S T, IS EE A B 4 | ok
JRAE g 1 4 12 55 T S A T o S A . AR AR
F2 TR0 BT b o 7™ A R A T B A 0 S AR L ok
Baeas i L LU RS TR 58 UG XA R AT
BB

T2 8 LR A 58 U X AR AE R TR Ve Bl 1k
AbBE, AEERLESR R R R A BB (8 R
ARz, FE AR AT I A6 365 58 B 200 0T AN 45 40 i 4 0F
TRV E LA B, KBRS 7 R AL B, IRl
A T ) AN A A 2 1T 9 i 5 1) DX PRGER T J—
JZEE I = AL B AR SR BB T H
3.2. 11 IR P R

DA 23 SE UG , A TR A, FE 7R 0 i A
T T i 114 98 358 TR AR A I [ A g I 1 S A ik
R B 7 S W R ) 2, B S A 2 5L
S ESERF W Y AR LA B v W ol 3 W WA X v 0

- 106 -



www. cnww1985. com

FRHAL K EHERAEM A A TS L H AR S R

%375 H16h

CEARHEAKAE T8 TR T S S SO ) (GB 50268 —
2008 ) HHLE Y e 77 R 50 B AL SR HEA T4 T T 0 3K
5 iU A A% JE 2R T I o ST B L TH R ER T
BRSO E RIS 7 TH BRIV 8 FH 0. 03% 1 = i
PR VA I s A 5 S T R R
3.2.12  JRAE R R Bt AR

IR PRI B 8BS #EAT TAE A IE A K
S TEAE T8 056 22 26 1) A ) K A 2 () A 2 T A A
(BEJE 12 mm ) o 05l 2 B9 45 1 7 ) 940 7 2% 1 gk
ATV I AL B, A H9 48 2 T I Ui LA TR il VR
BRI et s AR E T, RS O ALK
PEAT BRI AL P, A BRAT 5 BRI K42 . DN80O 45 /K 45
EEE TRSERG @t 4# TR O 250 &
U g W AR 246 T N 1 7K RS 1A T S s T,
R 2 R KR .
4“3

O  AER—FFE B2 E T2,
BENF NN Z ) 12 b ] TR KEE
MBS ABJE T AN B N AT 1 BE IR B IR
BRI GHEARE, B T2 R [ Ak Ak
SRV S NP RE IR . [FIRTEIE S R 1 45
KEBBA TR KRR 77 A Y B AN 45
P BB PR AR AE— 2 5

Q@ AEWHANRER G NS EEELG R
B NS N R G W £, BT DR B B I A TR
Bt B AR 32— B U

@ FIFH IR AL B A 2 g5 8 A2 BE S
PATARE TS DNSOO YA 4K P 4 B J5E, B2 {afi L
RBR Z (A /K HEK TR 8 38 25/ B 11 B ) (GB
50332—2002) 1 E ) — 0. 05 MPa, BEJE i A 1. 92
mm, AR 45 % DNS0O . J& 1. 79 mm (1) Py
W] R AZ A FE B A - 0. 053 77 MPa, 13 B3 i+ % )7
BTN Y ) BE SRR AR ST o

SE Lk
(L] SRR, AEIHZ IR M. dbat: AR H R,
2008.

MA Baosong. The Science of Trenchless Engineering
[ M]. Beijing; China Communications Press, 2008 ( in
Chinese) .

NAJAFI M. Trenchless Technology: Pipeline and Utility
New York:

(2]

Design, Construction, and Renewal [ M ].

(3]

[4]

(5]

(6]

[7]

(8]

McGraw Hill Professional ,2005.

FR/NHIT 5K HT, AR, 4. 45 /KA TE I RE A5 AN
FHZM RIS B 7 [T]. [ 45 K HEK, 2015, 31
(23):59 -63,68.

ZHENG Xiaoming, ZHANG Yanfu, LI Changjun, et al.
Research on negative pressure resistance test of thin-
walled stainless steel liner for water supply pipeline[ J].
China Water & Wastewater, 2015,31(23) .59 - 63,68
(in Chinese).

JEI4E. A TEHREAN S B N AT I il R OIS S IR T 5
[D]. Jbnt: hEHER,2017.

ZHOU Wei. Theoretical and Experimental Research on
Buckling Failure of Thin-wall Stainless Steel Liner of
Pipeline[ D ]. Beijing: China University of Geosciences,
2017 (in Chinese).

A, FIHZEEBE EH AR [M]. Jeat: AR
A2 H At ,2014.

MA Baosong. Trenchless Pipeline Rehabilitation and
Renewal Technology[ M ]. Beijing:China Communications

Press,2014 (in Chinese).

WS, DO, ARHZE BB ZEORT]. FRIF
EHR,2005,22(2) 130 - 134.

ZENG Cong, MA Baosong. Trenchless pipeline
replacement and repair technology [ J ]. Trenchless

Technology,2005,22(2) ;130 — 134 (in Chinese).
FEH, BN, ZE. RSN ARHE R 4K
EEORRI B S as [T WdE K, 2014 (1) 19 -
21.

LI Yanjun,ZHAN Jinsong, MAI Weicheng. Analysis and
summary of application of repairing water supply pipe with
thin wall stainless steel plate lining[ J]. City and Town
Water Supply,2014(1) :19 —21(in Chinese).
SRERII, A7 [ A XU, 45, A5 i A e S 5 A9 4 2R
FRAEBRBE T[T ], R4 ,2017,40(8) 45 - 48.
ZHANG Jingang, YANG Guocai, LIU Gangwei, et al.
Analysis on circumferential weld defect of pipe end lined
with stainless steel[ J]. Welded Pipe and Tube,2017,40
(8) :45 —48(in Chinese).

- 107 -

VEBRN BEFL(1987 — ), B fEEE = A, Kok
Bl TN, FENF TR T A R
IS T A,

E — mail :474743873@ qq. com

%5 B #3:2020 - 11 - 08

{&E HH5:2020 - 11 - 16

(i - AR50



