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Pilot Test on Ductile Iron Pipe Lining Rehabilitation Technology for Aging
Large Prestressed Reinforced Concrete Water Supply Pipelines
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2. Xinxing Ductile Iron Pipes Co. Lid., Handan 056300, China; 3. Shanghai Municipal
Engineering Design Institute <Group> Co. Ltd., Shanghai 200092, China)

Abstract: In the context of promoting urban sustainable development through urban renewal and
transformation, this article introduces an innovative ductile iron pipe lining rehabilitation technology to
address the aging issues of prestressed reinforced concrete water supply pipelines with a diameter of
2 000 mm and presents pilot studies conducted to evaluate its effectiveness. Through experimental
analysis, the study assessed the hydraulic performance of pipelines with different lining materials, the
pushing efficiency under various deflection angles, and the properties of grouting materials. Furthermore,
by comparing different construction methods under identical working conditions, the results demonstrate
that ductile iron lining rehabilitation technology is not only technically feasible but also economically
viable. This technology provides a robust scientific basis and practical technical support for the upgrading

and modernization of urban water supply system.
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Tab.1 Comparative analysis of different lining rehabilitation technologies

BETZ SRR IR | BR )RR IERE I AR it T3 TR % (fh53)

FIPP i 2 W& A BTt DN200 ~ DN800 | 100 m/24h | DN800,4 500 JG/m

HDPE 41250 A N A i & A Tt DN100 ~ DN1 500 | 100 m/24 h | DN1 200,3 900 JG/m
UV-CIPP i 2 W& A BTt DN300 ~DN1500 | 10m/24h | DN1 500,15 000 JC/m
TEREA R A 1k i & A 2T DN1 000 ~DN1800 | 10m/24h | DN1 000,15 000 7C/m
BRAEHYAE TR ALY 1Rk s 2 Kig DN1 000 ~ DN2 600 | 50 m/24 h | DN2 000,15 500 7C/m
DRSPS s KIEFETE >DN1 000 6 m/24 h | DN2 000,16 500 JC/m
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Tab.2 Deflection angle settings for different

pretressed reinforced concrete pipeline sections

B R R | RS | BTDE | BE
55 | F/m ) a1 /(%) 4%/mm A£/mm
1 3 1.61 55.26 2001.21 | 1998.69
2 3 1.56 229.25 2001.68 | 1997.58
3 3 0.16 268.40 2003.93 | 1998.77
4 3 1.00 227.49 2004.02 | 2001.99
5 3 1.36 158.33 2002.33 | 2000.73
6 3 0.79 70.73 2003.92 | 2003.43
7 3 1.30 187.58 2 003.52 | 2000.33
8 3 0.95 337.72 2 005.33 | 2000.48
9 3 1.70 14.19 2 003.64 | 2003.52
10 3 0.56 77.98 2002.95 | 2001.95
11 3 0.84 267.81 2005.11 | 2003.00
12 3 1.36 342.94 2003.90 | 2 003.94
13 3 0.58 183.90 2004.37 | 2003.47
14 3 0.83 107.66 2005.12 | 2003.97
15 3 1.68 216.14 2 003.06 | 2 003.68
16 3 1.84 144.96 2003.56 | 2001.90
17 3 2.62 204.90 2004.12 | 2001.83
18 3 2.16 1.35 2003.59 | 2003.43
19 3 3.69 40.30 2 003.66 | 2001.08
20 3 1.52 303.69 2002.19 | 2002.54
21 3 1.53 299.53 2001.90 | 1999.74
22 3 2.59 168.48 2 003.89 | 2000.20
23 3 2.63 320.95 2 003.63 | 2004.80
24 3 2.31 154.04 2004.59 | 2002.07
25 3 3.74 339.51 2012.39 | 2005.68
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Fig.1 Technology roadmap for pipeline rehabilitation
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Tab.3 Deflection angle settings for different ductile
iron pipe sections

A | WRE | R/ ORIER | BT5E | R

' F2/m ) Fm/(C) | B/mm | #/mm
1 2.08 0.31 72.50 | 1828.49|1821.57
2 5.43 0.15 255.84 | 1820.32 | 1830.78
3 8.93 0.48 259.51 | 1826.54 |1 830.78
4 12.30 0.93 219.60 | 1829.30 | 1827.21
5 15.86 0.64 191.22 | 1824.43 | 1827.21
6 19.33 0.27 104.77 | 1830.28 | 1 825.67
7 22.89 0.62 271.85 | 1828.61 | 1834.56
8 26.38 0.51 295.86 | 1830.00 | 1 827.51
9 29.76 0.53 351.71 | 1834.12| 1 831.55
10 33.37 1.19 315.86 | 1824.05|1832.24
11 36.65 0.62 302.34 | 1833.35|1832.24
12 40.19 0.57 214.46 | 1828.82 | 1832.03
13 43.59 0.38 189.55 | 1826.14 | 1 826.66
14 47.24 1.71 184.07 | 1827.04 | 1.823.49
15 50.56 0.35 211.32 | 1823.42 |1 827.08
16 53.88 0.23 304.42 | 1827.28 | 182298
17 57.58 0.89 346.22 | 1825.09 | 1 830.07
18 60.95 1.87 342.76 | 1826.74 | 1 824.18
19 64.30 1.30 307.78 | 1824.40| 1 826.33
20 67.72 0.24 269.48 | 1819.45 |1 823.69
21 72.74 0.38 298.16 | 1833.49 | 1820.75
22 74.77 0.83 297.43 | 1825.76 | 1 832.92
23 77.58 1.17 286.00 | 1825.11 |1 825.03
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Fig.2 Horizontal trajectory of guided jacking
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Fig.3 Elevation trajectory of guided jacking
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Tab.4 Comparative analysis of investment in different construction schemes

M ES TR ST o BT RS FAAE R 2/ (T8/m)
BB TE N 253 d1 800 mm BR AR F54KE 1776.13 1330.58 23323
JFEAE B %S DN 820 404 1936.37 1461.79 25623
HTE O TS BsE DN2 020 4958 2263.44 1729.61 30318
SN THUAS R d2 000 mm BRABE54K T 2244.05 1713.73 30 039
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