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Abstract Urban utility tunnel has become an important part of urban infrastructure construction, but the design of emergency drainage
is still lacking of sufficient consideration. In this study, a deep-buried underground utility tunnel in a southern city was taken as an
example, and seven kinds of drainage were comprehensively considered, including water inlet at the opening of the utility tunnel, water
leakage at the structural joint of the utility tunnel, water leakage at the outlet of the utility tunnel, washing drainage in the utility
tunnel, maintenance and emptying drainage, water leakage in the water supply pipeline and water supply pipeline burst drainage.
According to the leakage area of water supply burst pipe of different scale, the corresponding emergency drainage measures were put
forward, including increasing the daily discharge of drainage pump, setting up emergency drainage pump and mobilizing mobile
pumping truck. Finally, the emergency plan of water supply pipe leakage in the utility tunnel was studied and established, and the
monitoring requirements and emergency disposal process of pipe explosion emergencies were put forward, in order to minimize the
impact caused by sudden pipe explosion. The research results have important guiding significance for the safe operation and emergency
drainage design of the water supply pipeline in the utility tunnel.
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Tab. 1 Calculation Formula of Pipeline Burst Leakage
B AXS % 30wk K AR I

6] 0,=0.4214, - JH, (5) 0 — BT R /s
[7] 0,=0.644, - /2gH, (6) A — IR R TR, m?
(8] Q. =A, - /2gH, (7 H— WK A ETT  m;
(7] Z:Z :: gii E: TS /s

[9] Qr.=0.44; - ./2gH; (10)

[10] 0,.=4.334, - JH, (11)

[9] Q,=1.844, - /H, (12)

— 142 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 4,2024
April 25th, 2024

AR L1 B w0 4R 1 H K ek G 3
AR HALHEK S BRI SRS T oK AR A
HEAK 3 B ARt 2 oK A TE TR K AT L2200
AN A AB T s HEK AT i i) e R AR TE Y
H# HE K DIRE , 3l 9615 B T HERCC T B %5 ) i
SRR R T2 HEK AR A T AR A UL
K A A AR A, T AT K% I8
3 BN SHEKEETE

BERIAE R 2 KA SR HEOK , BB LR 3 Rl
SYIE

(1) 75 H 5 HR 7K B0 38 2R i 3 25 T30 i i, i
ZHRA—ERNBEHOKRE S DIATH &R 4,
TEAE TR A H B /KGN X 8] AR A R AR 45 B M
EHOKE, HETAER 11 & R TAE, &
AR I 15 2 [R) I P, T 2 X 5/ T AR T
I 2 HE K (R 8 T TS TE R T 2 LR
1:1000~1:100), AR H & HK R 50T
VEH R e AN 3T 80 m*/h; #5 /K ZE L3I it

MR E] 100 m*/h, HE TAERS 1 H 1810 & A4
B, PG AL R T AE AT 2 DN1600 4 Bo i T 1
ZH (12 500) R 2 HEZK & ] DU 2 DN1200
EEOBIRTZ (1 2 300) B0 2K &, Bk
TV, B2k % 4 ASKAE, a2 B DRk
7 R[] 4 i [ 66 07 PR IE K R A TS ROIRES
@YK IEBUEZE AL, WA T 1 TR, 324
IKBL b THE— IR, S — B IR ;@24 K
b FhIR B TR EE AR I, 42 1] [l % 1o A IF P 15 28
HRAE T2 PIRAS, W & B KA IREE S,
P2 w2 A R R G TS K 2 AR KR AR K IE ) B
D[] HE A S RN T AR - B 7K 8 i 28 7l U5 /KA, %
BHOKEERMEREFFEEZ, SRS NNERIR
HAERKT 10 m/s, IEEE R B/INGEIE 76 KR
ST T RR B T R AR R I R R
KA TE AR 238, AEAT H b HEK A
A DN200 4@, nl it B % HEK Jo i HE
KB

B2 HOKRRRERE
Fig.2 Start and Stop for Discharge Pumps

(2)FERE A RIS (BB RS
BRI R 12 100~1 1 10) AUUKEE A%
HEK S TCHE S HE e K &, 7ERXFE LT, o]
BT TAEIL & — & K i b 2 HEK A TE R
A R SRR AR N BE A S I K K HE K | BE 645 JRR
T 8 {7 FL A A PR 0 AR B R IR Y AR K, 52 e
FRE ™A e b ) 8, AT H T AR 25 [ 85 58
W, T8 S M RPN T AR & B &S — B K i s 4 2
I A HEZK A, AT R — o AR B A N 2 HE K TR oK
Lo an e By MRS B TAE & & — S Bt s
1 000 m*/h WY N 27K 5, AT & DN1600 45 B2 s I

22k 1 50 A9 2 HEZK &, 4o AT DA /2 DN1200
FEOBIMELA N 12 30 BN S HK R, 7EEARHEK
bR TR A R A A HE K A E T ARG
HEKEE FBE —A =il 0, DB R I, geit
N AHEAGE W K OS5 HEKAE R, LA, L&
o 2K IR, B K R BC S BE S 1 000 m A2
A7 IR KB5S (DN400) | ABEER A i R 2 HEZK K 3%
WK H

) ERE TR KRMEN T (BE2FmS
BB Z LR T 1:10) 5 7R AaHKE, &
B AN RS A B S B HE ARG . AT T AT A AR

— 143 —



S S N E B %55 N

07 BT M A A R N S K B R

Vol. 43, No. 4,2024

& TR RS (5 25, Pt B R sh HE K 42 31
TR 1l T AT B B HEAK AR, DR A B
FbanA% shHEK 422k P & 3R 24 10 000 m*/h
FIHEKZE , mT 35 /2 DN1600 BB LA A 12 5 1Y
o 2 HEK & AT LU 2 DN1200 45 Bt B e L 20
13 By 2K,
4 BEMERS

KIS TR AR LA D E AR H
K E RS, W RN IR I

TEALK A TE (0 DA B B 0. 8~ 1. 0 km Ab%
BRI IV RK BT ST, R A3 ok 5707 3
AR, 00 7 1 W R R S K R
NS, EEAEIT T TR K B L
B K 5 16 1) 3t 2 I8k 8 i i %) K e 38 sl 1
Ol EBIEIUE T KGR M i )
AR 8 {5 S AT Rk KL )
ARG L AR | SR MR R A b
A5 v 0 B T o, R HIT 438 U s, R 37 4R A X
B, AN EAIUE AUK 5 O | BB H
W HE IR 2 75 1 TR, B i HE IR 2 5 R 2%
BRI AK, —B kAR, WL kEAg
1284, RE0K A Shl s P G S
F B A BT SCOUR AN B, TAE R AN ]
3 Fi,

BHE W

e KRR

) kit U
S RS gt
5
Wl RRH
A S — aze | FEFR e
R e e

B3 MEERLERE
Fig.3 Flow of Pipeline Burst Warning System

APREBEAEIE R RO R KRR Ik, %5 2
TE R 522 2 K ARG I AL EXO (B 4 A 0%
He) R TN KA S R KA R AT R RS R A8 AL
[ Y 0, 22 28 AR IR R P R s A i T
KA EXO REAS S (K B 5 41, 414545 b
KSR Kz A7 46 b (AR b R | SR Ak R A
pH L33 B 45 ) | I 7 s ] b S I 5] i B X I
AR K LR, A8 2R b AT THE AR SR
V6 BENE B R IR A T P T RE

— 144 —

ALEEE I TAR PRI 1 km 2247, )
I, 75 AR A 5 o W ) T LA 3 AL A T 2R G B
KE oKk, HIr T mkes S 4ed, oh 74
KA TE I fo IRAL T B HE TR I, A R AL BB HE U,
PAPRUEE B % ania Ty, MEE R A S %l A
HLDAR IR 25 /KA T 28 48 Hh 22 1) e s 13 K B
Wt OB 25 G B2 S 5% 14 50 Bl S W 2
PR AR S AR Bk R R DX
IR MVEROFE R 4B BN DL, B 5L A5 29 B
Je BRI I3, 5K AT H A7 e 0 A A 1 o T
U A T A S A IS I AR A K i
B KR M HEK SRR A SRR, B HHEK R

WE 2 iR, Y e R A e K,
BRI & H 8 HEK A B R A T AR 4
JER F ) S s AT e BRAT REUKC RS 38 2 HE TN
Btk A TAEF S sh s 2 HE KSR 5 2 s A J1 31
TE T AR, TAE A 5 2 ik A TAEH G s
SHEKEE B R TR AT A S BRI 51 R
BUPHIE BE RS sl HE K 4 3 38 5o b A T HE K AR
b, PR UK FERE AR S H RO A K
Jei , BB ARABIRAE A B, Yl D AE X BT FH K A s
5 4ig

GAE RS KEBERE RAREMN®R EEK,
SCMA A R AR E TR R T AT = 584y
R, ARWEIE LA 7 T R TR 25 Ak
], 45 O I N 2 CHE K TZE L R SR ) 25
A E MK 18 % aia T Ko 2K B
RS

(1) EFXFAE TR H O HEK 78 DX JE) A T AR 8 K
LRGP TR, L1 &,

(2) RAEBERD YR AR/ (B B I
PSSR 12 1000~1 : 100) , P 5 /K %R
[ i T il R A HE K A 7 2K

(3) T8 T AR R I (b 2 U i 5 4 AR
I 12 100~ 1 2 10) , 755 B8 M AY AR
AN A — 5 KU i B N 2CHEZK ZR T i 2 A A B
HEAK K

(4) S TR R BT (B U 1 5 45 78 1 A
ERTF 12 10), WAE S B0 2 HEK 5 T AR Rl E,

(T35 189 W)



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 4,2024
April 25th, 2024

[14]

[15]

[16]

[17]

Water Research, 2022, 209 117869. DOI. 10. 1016/j. watres.
2011. 117869.

NGUYENHTT, LE V Q, HANSEN A A, et al. Highdiversity
and abundance of putative  polyphosphate-accumulating
Tetrasphaera-related bacteria in activatedsludge systems [ J ].
FEMs Microbiology Ecology, 2011, 76(2) : 256-267.

LIJ, CHEN T, YIN J, et al. Effect of nano-magnetite on the
propionic acid degradation in anaerobic digestion system with
acclimated sludge [ J ]. Bioresource Technology, 2021, 334.
125143. DOI: 10. 1016/j. biortech. 2021. 125143.
CHEN W, WESTERHOFF P, LEENHEER ] A, et al
Fluorescence excitation— Emission matrix regional integration to
quantify spectra for dissolved organic matter[ J]. Environmental

Science & Technology, 2003, 37(24) : 5701-5710.
ANDERSON C R, CONDRON L M, CLOUGH T J, et al.

[19]

Biochar induced soil microbial community change: Implications
for biogeochemical cycling of carbon, nitrogen and phosphorus
[J]. Pedobiologia, 2011, 54(5/6) : 309-320. DOI. 10. 1016/
j. pedobi. 2011. 07. 005.

ZHANG M, WANG, C, PENG Y Z, et al. Organic substrate
transformation and sludge characteristics in the integrated
anaerobic anoxic oxic-biological contact oxidation (A%2/0-BCO)
system treating wastewater with low carbon/nitrogen ratio [ J].
Chemical Engineering Journal, 2016, 283 47 - 57. DOI;
10. 1016/]j. cej. 2015. 04. 111.

MCILROY S J, ALBERTSEN M, ANDRESEN E K, et al.
‘Candidatus ~ Competibacter™-lineage genomes retrieved from
metagenomes reveal functional metabolic diversity[ J]. The ISME

Journal, 2014, 8(3): 613-624.

(L#% 144 W)
PR I B Bl HE 7K 4 31 1k T A M T 2E 1T HE K AE
b, P il RUK

(5) 47K T L 22 e B R 4L, e KA

TH [ B B AR 0. 8~ 1. 0 km AbZ2 35 5555 E J13t
FKGT T, 38 4 S5 Ao ARG 00 7 A st R f08 PL i 22 7
A X, DU B PR b gk /D 9 PR R s 1Y

B
o HFJ] o

(1]

S 30k

SRCCUN I ek E =2 £ 3P et i A e S e =PI = N
BIE: GB 50838—2015[S]. dbnt. dEF-&IHRRAE, 2015.
Ministry of Housing and Urban-Rural Development of the
People’ s Republic of China. Technical code for urban utility
tunnel engineering: GB 50838—2015 [ S ].
Planning Press, 2015.

XIFH, 2H0E, ke, & S0 B IRHEK REEK AR R IR
FBEBEREE[T]. BheAdoR 5 TR, 2021, 21(5): 2026
2033.

LIU Y, LAN H Q, ZHANG Z M, et al. Critical submerged depth

Beijing: China

of sump pump for drainage system in utility tunnel [ J]. Science
Technology and Engineering, 2021, 21(5) ; 2026-2033.

E AU R, HL ) L 4 ROl BT MU . DL/T 5484—2013
[S]. dext. sl AL, 2013.

National Energy Administration. Code for design of power cables
tunnel ; DL/T 5484—2013[ S]. Beijing: China Planning Press,
2013.

rpe N RAEFNE A 55 FIR & A . Hh T TR B K AR
W: GB 50108—2008[ S]. dbat. 1 E 1l pit, 2008.
Ministry of Housing and Urban-Rural Development of the

People’ s Republic of China. Technical code for waterproof of

[6]

[7]

[8]

(9]

[10]

underground works; GB 50108—2008 [ S ].
Planning Press, 2008.

JERI, Wi, SR IRR[M]. 5. JERt:
AL, 2021.

YAN X S, GAO N Y. Water supply engineering [ M].

Beijing: China

TE STk

Sth ed.
Beijing: China Architecture and Building Press, 2021.

B, WEFEE, BNEE & HOKE MRS R tiEg 2
PORBIFELT]. (PR TR, 2019, 35(4) ; 1-10.

HE J C, XIE X K, ZHENG S S, et al. Research on the
decision-making of post-earthquake rapid function restoration on
water supply network[ J]. World Earthquake Engineering, 2019,
35(4) . 1-10.

BHA, A, B, L AR TR T SRR Tk
A3HT (D) —E AR 9 iR rT RS [T]. dbm Tl
AR, 2022, 48(11) : 1189-1207.

MIAO H Q, WEI J, ZHONG Z L, et al. Research progress on
reliability of lifeline engineering ( I ) —Domestic research on
seismic reliability of water supply networks [ J]. Journal of
Beijing University of Technology, 2022, 48(11): 1189-1207.
LIU Y B, KHADIMALLAH M A, BEHSHAD A. Seismic
response of pipes under the effect of fluid based on exact solution
[J]. Earthquakes and Structures, 2022, 22(4) . 431-437.
AR, FEE, R, SF. FET R A ST AU A K A AR
FRHIBITEL)]. PESBKEK, 2022, 38(7) : 56-62.
PENG S, CHENG R, WU Q, et al. Identification of water supply
network pipe burst based on extreme learning machine algorithm
[J]. China Water & Wastewater, 2022, 38(7) : 56-62.

2=, s, ERESR, AF. AR bR B I D Y 23 2 U
[J]. BEEZsi, 2022, 52(11): 175-184.
LI H, ZHANG H, WANG Y R, et al. Classification and
identification of leakage in central heating networks [ J]. Heating

Ventilating & Air Conditioning, 2022, 52(11) : 175-184.

— 189 —



