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Abstract [ Objective] With the development of urbanization, the functions of some main drainage pipes have changed. For a large-
diameter long-distance drainage pipe in a city of Zhejiang Province, trenchless rehabilitation is carried out to achieve functional
upgrading and safe operation and maintenance under the dual transformation of medium properties and hydraulic flow patterns.
[ Methods | This paper proposed an integrated reconstruction plan that combined pipe repair and pump station optimization for a

specific project. When faced with the dual challenges of structural deterioration and flow pattern changes during the functional
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conversion of large-diameter drainage pipes, it aimed to achieve the repair and renewal of large-diameter long-distance drainage pipes.
[ Results |

the reconstruction, it needed to be transformed into pure pressure flow to transport the tail water from an industrial wastewater treatment

Before the repair, the original pipe transported domestic sewage in a mixed form of gravity flow and pressure flow. After

plant( WWTP) , and the pressure requirement was increased to above 0.2 MPa. After technical comparison and selection, the glass
fiber reinforced plastic mortar pipe lining repair technology with superior physical properties and corrosion resistance was adopted for the
pipe repair, which could extend the design service life of the pipe by more than 50 years and met the corrosive environment when
transporting industrial tail water. The total length of the repaired section was 10. 57 km. The integrity of the pipe was restored through
structural insertion repair, and the inner diameter was reduced by 1-2 grades after lining, but the transportation capacity was still
guaranteed. At the same time, due to the changes in the flow and head provided by the pump stations along the route, all the pumps in
the 6 pump stations were updated and the operating parameters were reconfigured and adjusted. Variable frequency control and multi-
specification pump combinations were adopted to achieve precise matching of operating head and flow, and the hydraulic slope lines for
the near and far future were drawn through hydraulic modeling verification to validate the water transmission capacity of the system
throughout its life cycle. [ Conclusion ]

This scheme successfully achieves the repair and renewal of large-diameter long-distance

drainage pipes, restores the water transmission capacity of the main pipe, meets the requirements for transporting industrial WWTP tail

water, and provides design experience for related projects.

Keywords trenchless rehabilitation; gravitational pressure flow transition; tail water of industrial WWTP; fiberglass reinforced plastic

sand-lined pipe; pump frequency conversion and control
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Tab.4 Comparison of Mechanical Properties between Fiberglass Reinforced Plastic Pipes and Steel Pipes
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W 7.8 0.13 335~475 335~475 195
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Tab.5 Comparison of Diversion Capacity of Pipelines
of Different Materials
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Tab. 6 Corrosion Resistance Properties of
Fiberglass Reinforced Plastic Pipeline

a4 R sy A fERTEEE/C
Eh2 (HCL) 30% <80
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FAR(cl) — <100
AL (H,S) — <82
ALk (FeCl, -4H,0) — <100
&R (NaCl) — <82
il — <100
TR — <100
FEHALF(PAC) — <100
F R (HO,CCO,H) — <95
B )57 — <50

2.2 RiMEFE
2.2.1 ZEuhimimEa e E
AT B Tl K T VT B R R [R), AR T

TR 106 A3 378 I3 At A7 A 25 S 3 IO S i 326 LA Oy
15 5 w’/d, e W RLRI SR A 25 7 mP/d, 4%
PV ARG V5 K AL B T R K B AT E , T
HAEWE 3 Fis,
2.2.2 FEuimimi i E

GAFIBR G ek KR Y
el A TSR RO R R AR R R (] 3) WA 2R
ST IR AR 7 PR

Kl 4 &5 JBIR TR b 3R BT ik 2 850 1 AR i
B2 G 1#~ 6872 w1 1 1 /K 1 3 B B R 1K
SRR R AU AYIE AT J7 28 AT LA ] I i e 3 22 8 1
KSR WO 4 T 1 E T R
2.2.3 N ARG

FE5r 75 B R 58 A Dl BB v 4 kA A T ) e
Ja A AL | 5 7K S 15 G KA 15K A BTG
Yot HE 5K MR W R R AR DY W
PEH B TSR, TR T OBk L, 585 — 25
CERY W R ] R

TER R, AR K F B H I o 247 0 & A
U LR AL AT e 2 BT, S R TR ) R R K
RRE, FEM 00 TSR RRIE IE 7 1817 , RIS 21
INEARICE At , PRIEI T HEK R MARRE B B 5
AR B B AT ISR A B, e PR BCER MU B 4
T ] 5 7E LR TR X S B A 2458
Ul A#ZE ik K 2 o#FRE i U B E RO O . Rk
LR 24358 3 SR K AT Vi UL B 5 2 24 AR R
AHFEU R IK T Vi I 2 5 2% 3-3#55 0l ATt , 6#2%
K AT S I BB ATE KT K IR B, R 24
Sl 3HALEG AHSERN SHIEUE 6#IEuh S LK R ]
FETGAIEA TRl | et A R FE B A, 24 258 30 T I A ity
T, RS S B AT A3 3k, B AR e KO g b
I, —E TR L G O LR R K
3 ZitERE

KHEBEBE SR GHE S G TR,
B3R VAR IR EE 175 7K A8, DSBS A Joa 28 It A i
BRI TR, SeHE A RS E BRI AL
Jof XA A i s U T R, DA T S e 1
i, S IR, A R E A U BE K HE T K I =
UK BRI AE B, R VR i ik T 5 A, e e 7t
R MOR R G E N, T BT RS 5
1B E AR R RESRE R T K R AR, S TR AR B

— 143 —



i

RIS K 8 KB H K S TR,

g, 2.
Vol. 45, No. 7,2026

FE Tl P A Bl

FoH ok Yok i

FWETLE T
TEok kB

T, e SHmid

BB ol sk
REAOE 1 P SHmd
5 12Hmid : W 107md
EHRFE: 13Amd : ey -
1 P 15T m'id FER: 10Hmd Akt W 15hmd
: I 15T HEHR: 257 m'ld
I J/
1
HATH., TR
P 15 Hmid
g}!_wgi M. 25Hm'd
EMo# [
W 15 Hmyd
M. 25Hm'd
3 ELRRENRE
Fig.3 Flow Distribution Diagram of Pumping Stations at All Levels
*k7 RUILZHEESH
Tab.7 Parameters of Pumping Station Configuration in Short-Term and Long-Term
() TR ()
S [ Bic &
Uikt (m’-h7h)  H/m /W Fikt/(m’-hh)  HEY/m /W
2# 3H1#% 2083.3 13.21 132 3H1 & 2291.7 13.21 132
3# 3L & 2083.3 10. 16 110 3L & 2291.7 11.76 110
4# 42 % 2343.8 11.94 200 42 % 2 864.6 17.77 200
54 42 % 2343.8 9.17 160 42 % 2864.6 13.86 160
6# 42 % 2 343.8 18. 63 220 42 % 2 864.6 20. 08 220
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