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Research on tunnel concrete crack formation and prevention control

measures of arch wall followed by back arch lining construction tunnel

LI Huzi, REN Xiping
(Shaanxi Hanjiang to Weihe River Water Diversion Project Consiruction Co., Lid., Xi’an 710024, China)

Abstract: The tunnel lining concrete is often prone to crack formation under the action of complex factors such as design,
construction, etc., which adversely affects the safety and normal operation of the project. The three-dimensional finite
element numerical simulation method is adopted to analyze the lining concrete stress characteristics of arch wall followed by
back arch lining construction in Qinling Tunnel Huangjinxia-to-Sanhekou Section Bid II No.4 Branch Tunnel in the paper.
Reasonable crack prevention and control measures are proposed. Excellent application effect is obtained in the construction
through the measures, thereby providing reference for similar projects.

Keywords: water conveying tunnel; arch wall followed by back arch; stress analysis; crack prevention and control
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Research on sealing replacement technology of main bearing of TBM
equipment in narrow space

REN Xiping, WANG Jun, DONG Tuanwei
( Shaanxi Hanjiang-to-Weihe River Water Diversion Project Construction Co., Ltd., Xi’an 710024, China)

Abstract: Lingnan TBM equipment of Hanjiang-to-Weihe River Water Diversion Project is operated in adverse environment
and limit load transfer state for a long time. The causes of inner sealing damage of TBM equipment main bearing component
and replacement necessity are analyzed in the paper. The overall scheme of main bearing inner sealing replacement of TBM
equipment main component are formulated. The control keys and difficulties during lifting design, replacement steps, effect
validation process and replacement process are introduced. The main bearing inner sealing in the limited space is replaced
safely and quickly, thereby ensuring that Lingnan TBM equipment can be efficiently operated in the adverse geological
environment construction, improving the utilization rate of the TBM equipment and adaptability, and reducing the failure
rate and cost.

Keywords: narrow space; inner sealing; replacement; improvement; failure rate

MR 2 R ) TBM B2 i 0E AR OB SR TT B RO B0 e L R e T LA 2 N A g
FZMLE, BAREE IR0 LR RR R E— R0 Bk OKADK AL Bl 235 Sk T A 1 S e A e

Wk H #1 . 2021-07-28
EATH : 2017 4F48 FUKFIRHEIH (201751kj-26 )
VEZ R AT EF-(1984—) B B4 TN, F 2 M FKFK B TR 3 TR



HEFE/# A 2ia A TBM A& 24 AASHELB AR EDG TN

FHRTE S T 07 58 TR, Hy B ) e TN W7 1) & 2%
o T 2RI 45 BB R e, 45 TBM 1545 76 3l if aof A
Hh SCERR A ZE A A B 5 5 it T R A W A, %o
VA T P RT3 DI 0 I e ) 22 3R A B =2 AS W
Ko FHRNER TBM 1545 1Y XA O 1, o g
ARVEFE ML A TBM 545 (1938 47 I FNALCR i L3 14
[ IE #3217 5 M B ] SR DA G

IR, VR 2224 3 % 2% Hb o 4% 1 I 45 36 855 o
TBM 48 EHIR T AF (15 2 M et 17 T 58, &
MRS M S T 4R B GOK I H TBM 1K
(1 ZEE A R IZ TR M2 T R R R S0
TETHZ A TR 2 A W Iy 8 R A I e 2 Ak B
it /s 2 A HTRESE T TBM B 4% J2 il b 35 5 45 4
P R A 7 A U 2 A TR 3 1 S 081 AR 4 R o
=R A A AT X I A B — P A PR 1
SERRBRTS 5 TR T IESE T TBM 45 T Rl R
PF B RGBT i B R 12 W 23 B FLRAAR 1 DR
i, B2 T A B AR IR AR AR T R RS AT B0
SIHTIRSE T R S 2R AR Ak g b R L B S A 4 i H
TBM 5 3 il 7 2% 8 1 4 ol 2 S 25 4 ) 4L R A 0
FERRZE 255 (8] Y38 AL A% G A8 T 58 DR i A0 56 Fi
THAB I TAE, SO Mot 1 22 ik v 2 04
FERBETE T H TBM 154 5l R 7 PG# | 2 4 B 3 A
B, i T —EiT P R AL SGATHE G 1
Sty B T RAFRIRICR

ASCLAG G IE 51K B A 04 B TBM it T B ik 4%
), 3E 543 BT TBM 32 il 7 P 2 45 15 B0 B 5% i
WHIE T B2 A5 18] P F 3l o 285 B B4 8 LR g
V7 B O e A s o ) S ME A, SR O bk ¢
LT T FHR N B R G T HRE S TAE B
TR T UIA RS TBM %% 76 A K R PR B2 T b i 4%
17, 885 T TBM 1525 R I SRE S 1 00 T e

1 E5 R R B 3 0 R85 1 54 % B R
E3:

L1 ERRAE RN DL IR
5L K TR I B — £ MO 2 TBM

BEA PRt T, e KA 3 2100m , 1 PN IR 3k 40C
fidi SREEE I 90% |, 5 A1 e e 5 BE A 230 MPa, & %
Hb TS AR RN S B A8 o, 2 VR 7K T R I it T
SRR H B o T N A2 2% 1l 5% 14 08 45 SR B 0 TBM
T SR AL 1 1 B 22 AR B A 2 04 % IR
T P E R b TBM 352 32 Sl R i 8 2R e 0 6 R
BT, EERBUONIE MR RE AL & B 5 TR
PEBEA R AN K SY i R AE G, S8 —
HEAE & B 3 il R P P8 2 A7 A B A, B000 N % e bk
IKAE E IR NI AR R HORAS N B 2 AR
DI W RIS 2 T I O N R R A R T
Va2 3 B R R SRS, 2 R KU S B A 28 44
KRR AR AR ER R SR A
1.2 A EAE My
EER R E R RS T, REH FORET o
VEoK BN B I U 2 R AR Y AR R 45T R Ak B
FIEE S8 | 25 F ) £ % % BB 30 25 AN BT fn J) 1) B
2% 38 B B A, 224 = i oA A A B 2 i
TH 8 AN REAT R0 46 7K b e i o R BOK it i gk Ak A
R N ES 7K 5l AR TR G, AN B X 32 il 7R i A R0
Vi, e X 2 Al R M LA TR R

2 AEHERDETT ERD

FSEHURE ] BN AR W B S e bR R - R
Tt , HE PRBR I B 2 DL K 15 B2 ald s o A4 R
fayit s LR AR 58 RS HR R 0 4 D9 2 B 3 4, B
H P B G A AT (4 S S DL 15 DL DR S
JETR HHNAT . T A R R R S T BN
L MRS I BT B 2 120°C , 2 BT A AN Al
SEAVHNG LA B R BRI AR K )
A ) e U B e R

3 mERATERIZT

T PN e B A Rl AT R R A TR A )
B 2 BN A AR LR B PR | S 4G [ T
BRESFIISEOLE 1,



Bl kFlig 5% 20225 - %71

®1 EHRBEFIRBRBESH

b4 | AMERSE/(mm x mm x mm) T/t B
JIH 4 ) 2607 x2799 x2173 7 1
BB 3494 x 3494 x 54 0.275 1
MY 3596 x 3596 x 85 0.338 1

3.1 Fhi#ip ks

ARSCHS R I e B A 2 BN T B <L i e
PR AR R 1A R

Q. = KK,0Q (1)

. Q, N BER K ERAT 1 Q i S| A0 i B A R
MLt K, BT 25 BUL 1K, AN 3 2R 8,
01,25,

HEC (1) BT FEE T, e e R A 480k 9. 7o, AR 4
W TR0 SRR R 2 & 5t TH0# 4 [H)
B, 24 20 TR MR P AR T BEa R, W)
AR ZEKR
3.2 JIEEFAR R S BT A

AT 1 RS R 32 ) 3 T AT, ) A B
DL EAFAE IR Z T RN ) B K2 7w Jj i3y

o = Qg/S (2)

o ) BRI K 32 T S8 71, MPa; Q Ryt 3} B
Ko HEE LA, e NEHMEE, m/s, BH
9.8m/s’ ;S A T BB AR I AL, m?

A (2) BT AT S, 1 2k 1) ) 95 B W 45 4
T RAZ H3 5 % 12 38. 27T MPa, 945 K b1 bk i) et R 88 5
BUE A 235MPa, 7ERLE H % 215MPa BUEEF 7115, i
KT 7 4B B AL 1) $5e K32 J7 )N DL, 7Tl A2 ke
FEMRZER
3.3 mHREEE

HRAE 1 EARMES B, 1 6. 5t i BRAE it ) 7 2
(3252 3 i e 24 0 AR e 1 B 7 28 1) - i
mH,
3.4 i HA B SR E

1 B2 e B N 5 3 B O B AR FE R B
A 0 F4 4 A0 53 B e AR, B ke Ty T iy 5 A7 )
7 1) — 0, DAKE G A FIAR A ) X PR A 2

.10 -

A2t HE T ET 1A AE ) SRR B 2 4 6.5
B (A GECR cf U AN DA A i g i AV
TR T4 EL GBS sl K 2 1EAT LT 32 25 Ff AR LA
PRAEAR S B, e HAL P ) B AR 2 T B/
ARG B o7 B DL b RO AT e, M 52 5 -
TP RN RETAE™
3.5 HelsHE TR

T i HAR LS8 U , 4 T TR0 R =) 5 B
i EHEZRZ 15 IR BR i < A BE R B, (0 TR
(BRI 21 B8 22 T PR BRAC IO AT M L, 218 T e =
B AR P g B G TFRLET o e, A
TR R SERER 15 B N B R, LA fE T B
AR R A AR

4 FHAAZEHERSRE

4.1 FERRE B s PR

BB AR A NSNS TR, BRI ILIE 1,
SeHRER PR SR, TEHRBR Z AT 7E PN o AR /N S
1. 5t BRI PRER e e, R 4 D ToALH
M16 BEARKG TG 7 P 1 B B e ke . SRS f
FHIRRE 7 PR R A, WL 1,

/]l

Bl1 mERFHRKEEH
E OGS 8 TR EMUR i S AR T G i A e
T G S AR b o A B SR 3R @ FROR AR
WE A i QDR IR T R B AR

4.2 EBHUE KB R A
A I 5 AT T 1) T o o 2 b2 Rl i



HEFE/# A 2ia A TBM A& 2 AASHELH AR EDG TN

LHE 6 ~ 8 N FH 5] ) 76 B A8 B RR A7 8 [ 2
1% B ROR IR TAE 78 TAESEATh )20 2 1 B3R
BRGSO B RIR . U % B A B
UL, B 2 75 A7 A6 MR R0 45 B 42, LA s 40 1M1
AL 0. Sm, D) 75 5 e, [v B ARG 4 1 2R 3% 18T A TC 4%
IR REAFAEIR B fr, QAT B 0™ 5 P2 B kB 1
SR
4.3 AN A R

A LA AT | TR TH AR DD EIBCH | O B A
T RS KB AT A ZE 120 ~ 140°C , i#FAT IR %
B LR R S A X B AL 6 A KT )
B R BE SRR T, H 22 N DA b B IR & R AT
gt
4.4 EEELE

ELE % B B 1SS A TR R R IR,
B N R R PR R TR | T Y T TR R S oY
B, PA b A TG 15 5 {6 26 B30 98 AR 76 AR 1 3% T A
WA SR G B E 1 R A B 20 MR HE AT 2% 5 R 2R
e

R PRI ARG 57— 18 %5 1 Jrs 11 ) L 22 2 o e s )
FEL 5 6 ~ 8 NG, JL A 1) 25 i i 22 26 )y ) 26
N B SRIG BN AT ZEN S B T A
J  WRIN S A R IR , fiT FH A B 5 i e AR
RN B R AE N IR E LA — R, 2
(B DR s 20 1 0, BOA AR AT B A 10 A 4% IR PR 40K 2
. 1< o ) S R P e e 2 3 i I i e
BRI BRI, L8R e R B A E
R, SR J5 42 2 D T 7 4 B = B, 0 8 20 2 07 1 TG 5%
e PSS [ 5 | T A 322 W (0 TR 3 B 1 e O 3¢, O
A B B R
4.5  JIERE AR

TERE B UG, JeREE 1 5 Bzl gl R o, 4k
TR 52 0 B4 e =1, 18 P 130 7 880 o s <) B2 T 2 4 2
O MBI SEA T 2 e AL T AR 58 S 2R T 55
B e DU R <) [ e TAE

5 EHRIRWIE

e B S UR , PRER R R IS 5 A, B
B R LSS AR N R R A A A TEOK
i ) SR R TR B (2R, S Z AN A%, 7 B
W,

6 MEIEFIEHERSN

a. ERNR N B R PR S e g PREIET
PSSR FLAE F2 A b 8 X8 o7 1 % 2 ke LA
M EARIC  FAMR B LA AR bR IC AL S, B A E L
AL, ORIEFIT A WA % 3 FL IR X I 5 22 B i A A 35
i 2 AT TO A RSB A, 5 10 A 5 B 52 o 8
FHRCR M,

b, BERETHRAR AY BT R AR, 0 T e R R AR —
B IR B AT LA P R EAT B AT R AT By
B I AR S MR A i 75 LR 00— 2 | 247 B B A Sb
IS FAIERE (M16 x 60mm ) FHAE FYAH SCHIHE 47 5, 75 S5l
IEFR A BB 12,9 G iy 5 B B AR 1Y SR B R, 24h
PR 5 JO i A MR A 284 TAE

o JIFHEE PR bR S T T BN R A (]
B/ FLI SRR 2 25 [A) A BR 0 2 R BR it
Frrh  BHARA £ | % i B 4 db 0 o 5 WU 1A R 2 I
YRR A BE BE DD E i B A, R AR B K ) —
iﬁif‘?mo

d. AT A DT FUR A i Ak 2226 T, 4
AR ZE T B2 N S — A IHAR AT A D) & i)
S g B X 2 2 (M ) A T 5 SO TR R IR N = () A
B, DD AR RIE , 12000 TAETESR I 5 A 00 i g, R
AN TATUIE TAE R BUG AL it B4l 22 5 75 m
Z 120 ~ 140°C , PR P 25 1A FR , 22 4 BT AR SR
Ty 20 A0E T HEAT L | HASCR BN BN
T (R N 2 HE BB | 2226 N B 200 2 B B A
IR A K B A2 i i N B

7 4 iE
S B MR 5 R 1O S0, I R TBM 347K

11 .



Bl kFlig 5% 20225 - %71

N BB T BB G, & T BORE WPtk A&
PR, K-S AR TR AN BE O 2 i i i AT R0 T e %o
AR E O L BURH 58, 3 2 TBM B 455 4 PR

R A A T 2 BB R R

ASSCEE X N SE ARl 23 [ B/ 0N, 23 B T JE AR
TR A A B SRR 0 B e s B A A T A
B E R T G KRBT A B B B L R CR G
TIE, Ao Xk B g e v 4 ) A R A AT T A, B S
LT BN 1] A JE AR N R A 2 4 DR R B AR
TURTS TBM BA7EA R M BTPREE ft Trh i & 30E 17
P T TBM BEas A A A A, 982D T i R 5
ARSI AR N /INAS ) S8 AT AR N 2 B 22 4

PRy i) B TS E I, O

S ik

(1] SUER,ZE0k, 85, %5, TBM-319 #i L 35k E 1§ 248

W R[] A ZERE ,2015,12(1) . 74-81.

(2] /0S8, MOT X TBM 32l 7R Sb 5 5 24 Rl I 28 e 7% i e 58

BT[], BRIE 1 ,2019,12(3) :92-94.

(3] FE¥. TBM HEZEHL MRS B SRS W S AL ER[ 1] 4R

5158 ,2015,45(9) :4546.

[4] il TBM EHRFEHZZWANBE[T]. FiEEEK,2013,

40(11) :119-121.

[5]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

FRHTH. THZRUE BETE TBM 3 42 P 5 4 5 R 5 [ ],
W1/ # T T8 ,2017,12(6) :68-72.

AR, BKSF A, T A TBM Sl 7R o1 255 d 24 P e 54 W
LN E B[], KRB ,2016,2(42) :109-112.
2 JELIG . A b T RS T TBM R S s [ ], AR
TH7,2018,40(11) :119-121.

TP e B o e 5 2 b B T =X TBML i i 2 5 1k A
TERLPERFE[J]. KRR AR ,2017,48(8) :90-95.
SRR A RSN T 16 K % TR TBM it T R R B g
ML) KA 58,2017 ,37(7) :1-4.
RSO . RAK DK R K TAZREIR TBM i T 4
AREFFEE R T]. KRB, 2007,27(5) :30-33.
R R. PUZEIA KR R TBM IR T4 0T [ 1], 2
HHLMAL,2014 (1) ;79-81.

PRI, A AEAR. 7o BETT L 5% 3 i P TBM 3R],
BEiE 4 ,2016,36(12) :1523-1530.

MR, 20000, S e, REA BRI TBM it 141 2145 #1 4%
ARIRFFE G ]. AR 5458,2011,31(S1) :61-65.
FENGPE ESCE, B R M. TBM i 8 BE K R i DY 3K R M
(1], KRS S5 B, 2009,29(4) . 75-77.

WHETE AR, HOME , 45, AR AR 4540 18 4 30 E AL 3 ot
RGFASREL)]. MU 57F5E,2015,31(3) :152-156.
AEORAE By R, AT 1 TBM 3 BR ) 43 B
FALBAEHEL )] KA S S L, 2020,40(6) :34-39.

AV A At lallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallaltaly

(3% 20 70) W5, JFEANH TENE Y] 38.5/
35kV LR AR R4S, SLhrisf7R W, 38.5/35kV &
JH R A2 s i 0 o FH B e e T BT ool 18 i, B R
G xed Hi R ()L, A 3 B 6] pig Kk b I R ) 28 4
BATE PR B TR H AR A VR R] ARy e K
A6 T AR A AL e B R it W T ] A B AR T —

MZ K, ©

S 3k

(1] VA b ) RGP B M 2 2B ATHOR [T ] . i

% T2,2020(22) :216-217.

(2] %, £k e ARG R T S ik ()] A

HLR AR ,2019,36(3) :264-265.

(3] X0 $2 s SRk v 22 2 T A P B X SR ER T [0 ] 3 RE IR

77,2019,5(19) :99-100.

(4] FRHE s R SR A 2 KA BRI S [J]. 7k Bt

. 12.

(8]

[9]

[10]

[(11]

Hif#7,2019,1(18) :63-64.

FRBEL. b W OGS B ML e TR A AR A S [ ) ] I AARAIL
Hgf4:,2017(19) :116-117.

SRR $ VR THC B, PO Ak v T SR Y A ER R G T[] B
IR ,2012(11) ;77 ,80.

ZEWE S B R BT T Ik e JIr 2 4R 0 L U R
[J]. HAATHL,2019(12) :4849.

TG i FR T A B R B AR R 25 BV AR A
[D]. bifg: BHEACH R ,2012.

H A8 IR e SR TR AR 2R HBE 77 : GB1094. 5—2008
[S]. dtat. b E bR T ik ,2008.

T T, i 3R I H R A L I e ) R B R 5
[D]. ] M ARG E T K24 ,2020.

F S, JBR/NX 10k — R B EAS BT R[], #
HBIH F4%,2017,14(16) :55-56.



SIINFFBIREE

DOI.10.16616/j.cnki.11 — 4446/TV. 2022.07.04

K TR% it T4 ie Ak 4 PR H 4 B
#BE B £ 1 %
(B4 5 XFE TRERARAR,BKE BE  710024)

[# FE] HWAMeEH D&M R AT XK A K TR M T8RS R0 i KR OR M T4 ak g 32, D
W R M T E I 4 Ahal, RLF BIM BRI BB EE KB MRS EFRR, AT F R R AR E TR
ARG, BAFEN BERXREFEHRMERANLE S AR HE 2 MEEFTEHTT BA,ERT
MR T EES SN T, RERA T EERE L 8 H KT, T 4R3O T R B =
5%,

(K8 6 T4 2 4 616 BIM; 3h A0 WALt 8K )

FESES; TV512 MEFRERD: A XEHS: 2097-0528(2022)07-013-05

Application analysis of intelligent management in hydraulic

tunnel construction

QI Guoqing, GUO Heng, WANG Liang
(Shaanxi Hanjiang-to-Weihe River Water Diversion Project Construction Co., Lid., Xi’an 710010, China)

Abstract. BIM, Internet of things, mobile communication, big data, micro-service and other technology are applied based
on the tunnel construction management in order to make up for the disadvantages of the traditional construction management
mode in the face of long and large hydraulic tunnel construction, and realize intelligent management of Qinling tunnel
construction. The intelligent system of tunnel construction is built through intelligent method. The site monitoring, data
acquisition and other aspects are combined organically with intelligent management, they are applied and analyzed in the
aspects of design, schedule, safety, quality, etc., thereby realizing dynamic and visual tunnel construction management,
greatly improving the management efficiency and safety management level, and providing reference for promoting the
application of intelligent technology in tunnel construction.

Keywords: construction management; intelligent; BIM; dynamic; visualization; Internet of things
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Research on application of system overvoltage control technology

ZHU Zhiwei, QI Meng
( South-to-North Water Diversion Middle Route Project Information and Technology Co., Lid.,
Beijing 100038, China)

Abstract: The South-to-North water diversion power supply project has a wide radiation range. It is regarded as the
necessary support to ensure the safe power consumption of equipment along the channel. The safe and stable operation of its
power supply and distribution system is very important. The system overvoltage phenomenon on the power supply section of
Tanghe central station in South-to-North Water Diversion middle route is analyzed in the paper. The system overvoltage
problem is solved on the one hand. The project power supply quality management level is improved by establishing the
equipment predictive power supply management mode, formulating a reasonable power supply quality management scheme,
introducing the construction of special step-down station, etc. The results show that the application of the special step-down
station has successfully solved the problem of system overvoltage in the power supply section of Tanghe central station. The
treatment technology mode has played a positive role in promoting the safe operation and management of South-to-North
Water Diversion Project.

Keywords: system overvoltage; dedicated step-down station; power supply quality management; South-to-North Water Di-
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Application practice of information-based supervision in middle route of

South-to-North Water Diversion Project

SHI Wenming, FU Peng
(Middle Line of China South-to-North Water Diversion Group Co., Lid., Zhengzhou
450001, China)

Abstract; A series of information equipment such as “monitoring video” “monitoring equipment” , etc. are installed on the

whole channel of the middle route project of the South-to-North Water Diversion Project in order to strengthen the

supervision of the South-to-North Water Diversion Project and ensure safe and smooth operation of the project. The

application of these facilities not only ensures the safety of the project and water transport dispatching, but also strengthens

the supervision and management of the project, thereby realizing the transformation from fuzzy and general supervision

management to visible, controllable and fast supervision management.

Keywords : strong supervision; informatization; management
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A comprehensive evaluation method of dam safety based on entropy
weight and grey relational analysis

GU Yanling, YANG Yongsen
( China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Dam is a complex grey system. Dam safety comprehensive evaluation largely relies on the experience of experts
with a certain degree of subjectivity. The selection of indicators and the judgment of grades in the comprehensive evaluation
of dam safety are grey in the study, and the grey relational degree is used to determine the grades thereof. Meanwhile, the
theory of information entropy is introduced, and the entropy weight method is used for calculating the weight of each
evaluation index, thereby reducing the influence of human factors and subjectivity. The entropy weight method and the grey
relational degree are organically combined to establish an entropy weight and grey relational model that is not limited by the
number of samples and laws. The interference of subjective calculation weights is avoided. A more objective and practical
method for the multi-index comprehensive evaluation is provided for dam safety evaluation.

Keywords: entropy weight; grey relational analysis; dam; comprehensive evaluation
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Application of accoropode in embankment foot protection in seawall project

LI Liancheng
(Yancheng Water Conservancy Survey and Design Institute Co., Lid., Yancheng 224002, China)

Abstract: The main seawall riprap foot protection in the north section of Zhendong Gate in Binhai County forms a steep
slope by tidal wave erosion in recent years, thereby seriously affecting the safety of main seawall. It is urgent to strengthen
the embankment foot protection. The weight of the embankment block stone is calculated according to current wave elements
in the flood damage repair project according to the slope protection design. The physical model test of wave section and field
placement test of accoropode are combined in the paper to determine the protection model of 600kg accoropode combined
with 250kg riprap. The practice proves that the protection scheme is feasible and effective, and the overall stability of
bidirectional embedment installation of single-layer accoropode is better than that of unidirectional embedment, thereby
providing reference for similar seawall projects.

Keywords: accoropode; embankment foot protection; drop density; installation mode
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Applicability evaluation study of rock-filled concrete technology

ZHENG Wenyong
( Fujian Water Investment and Development Group Co., Lid., Fuzhou 350011, China)

Abstract: The application of rock-filled concrete technology in projects mainly depends on project experience without
quantitative analysis in the previous studies. The applicability is quantitatively evaluated by using the fuzzy comprehensive
evaluation method based on the analytic hierarchy process in the paper. The expert system of the evaluation system is
established. Twenty-five evaluation indicators at 3 levels are selected. The weight values of evaluation indicators at each
level are also given. The breakthrough from qualitative evaluation to quantitative evaluation is realized. In addition, the
optimization adjustment and information feedback learning of the indicator weight system are realized through establishing
the index weight optimization system based on BP neural network algorithm.

Keywords: rock-filled concrete; applicability evaluation; fuzzy comprehensive evaluation; analytic hierarchy process;

evaluation index
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Study on long-term durability of silica sol under acid-base environment

JIANG Zhian'? ,XIE Wu'?,CUI Wei’
(1. Sinohydro Foundation Engineering Co., Ltd., Tianjin 301700, China;
2. Tianjin Key Laboratory of Foundation and Basic Engineering, Tianjin 301700, China;
3. School of Civil Engineering, Tianjin University, Tianjin 300350, China)

Abstract: The quality, volume, compressive strength and dissolution rate tests of silica sol are carried out in laboratory,
and the durability of silica sol in acid and alkali environment is analyzed by using the obtained test data in order to explore
the applicability of silica sol in acid and alkali environment so that it can be better applied in the project grouting field. The
results show that the loss of silica sol gel is very small, and the difference is not obvious from the gel cured in pH =7
distilled water in pH =3 acidic environment. It displays that the silica sol is stable in acidic environment. The loss of gel is
larger than that of neutral and acidic environment in pH =11 alkaline environment. It indicates that the stability of silica sol
is worse in alkaline environment.

Keywords: acid-base environment; silica sol; durability; indoor test
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Application study of a novel grouting material in reservoir leakage sealing

ZHU Jun
(Anhui Longhekou Reservoir Management Office, Anhui 231360, China)

Abstract: The latest polyurethane polymer material and rapid hardening sulphate aluminium cement are used to solve the
long-term seepage problem of Longhekou Reservoir. The soil of Longhekou Reservoir dam is modified with different cement
content and polyurethane concentration. The results show that polyurethane cement grout has high fluidity and diffusivity
and short setting time under reasonable proportion, which can be used for dam fast grouting reinforcement construction.
Polyurethane grouting material has obvious improvement effect on soil sample strength, water stability, frost resistance and
permeability resistance. The cement content should not be too high when the polyurethane concentration is low due to the
damage of cement to the existing structure of polyurethane soil, or the polyurethane concentration should be appropriately
increased after the cement is added to ensure the integrity of the improved soil.

Keywords: Longhekou Reservoir; polyurethane polymer material ; grouting; leakage sealing; mixing proportion
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Practice and exploration of planning management inspection of water
conservancy construction projects

LI Yuechuan
( Construction Management and Quality Safety Center, Ministry of Water Resources, Beijing 100038, China)

Abstract: Water conservancy project construction inspection is an important supervision means to strengthen water
management and ensure water safety. Planning management is an important part of inspection work. Relatively complete
work procedures, methods and experience are formed for planning management inspection after more than 20 years.
Shortcomings in work are discovered in the paper through summarizing the experience of planning management inspection,
thereby providing reference for the follow-up planning management inspection.

Keywords: water conservancy construction project; planning management ; inspection; countermeasures
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Study on inspection and evaluation system of water conservancy

construction projects

LI Hong
( Construction Management and Quality Safety Center, Ministry of Water Resources, Beijing 100038, China)

Abstract: The practical experience of inspection work is combined and the analytic hierarchy process is adopted to
construct the inspection evaluation system of water conservancy construction project through studying key factors affecting
the evaluation of water conservancy inspection project in order to strengthen the application of inspection results and promote
high-quality development of water conservancy inspection work. Multi-dimensional quantitative evaluation and analysis of
the inspection process are carried out aiming at the same baich, the same type or the same year of water conservancy
construction inspection projects, in order to improve the efficiency of water conservancy inspection and provide decision-
making support for the construction of water conservancy industry supervision system.

Keywords: water conservancy construction project; inspection evaluation; inspection specialty; construction stage;

evaluation system
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Analysis on common faults of water pump in Jingdian project
based on fault tree

DONG Xuewang, PENG Wei’ en

(Gansu Jingtaichuan Eleciric Power Pumping Irrigation Water Resources Utilization Center, Baiyin 730400, China)

Abstract: The water pump is the core equipment of the water pumping system of Jingdian Project Pump Station. The pump
failure occurs sometimes due to the problem of the pump itself and the complicated operating environment of the equipment,
thereby seriously affecting the pumping efficiency and operation safety. Fault modeling analysis is carried out aiming at
centrifugal pumps of Jingdian Project based on fault tree analysis. The probability of water pump failure is summarized, and
it is regarded as a basis to effectively prevent the faults and maintain the water pump accordingly through the qualitative
analysis and quantitative calculation of the water pump fault, thereby reducing the fault time and frequency, improving the
efficiency of the water pump, extending the working time of the pump, and ensuring safe operation of the pump.

Keywords: Jingdian Project; water pump; fault modeling; fault tree analysis
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Reformation of electrical control system for speed governor in
Longkou Hydropower Station

ZHAO Yuanxin', CHU Hongwei’, WU Jie’
(1. Yellow River Wanjiazhai Hydropower Project Co., Lid., Xinzhou 036412, China;
2. Shanxi Zhidian Technology Co., Lid., Taiyuan 030012, China;
3. Electric Power Research Institute, State Grid Shanxi Electric Power Co., Lid, Taiyuan 030001, China)

Abstract: The failure rate of some modules in speed governor electrical control system of Longkou Hydropower Station is
increased constantly, it is difficult to procure spare parts, the standby channels are insufficient, and the maintenance
operation is inconvenient, etc. The following measures are adopted to reconstruct the system aiming at the above-mentioned
problems through analysis, design and model selection on the basis of original WDST model. The newly reconstructed
system is verified through static and dynamic tests. It is operated stably and reliably. All functions are consistent with
existing regulations and requirements. The system is operated and maintained conveniently. Problems in the original system
is solved, and expected effects are obtained.

Keywords : hydropower station; speed governor; electro-hydraulic conversion; static test; dynamic test
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Actual performance analysis of water pumps in Dongtaixin Pump
Station during multi-pump operation

LI Yue, LI Liancheng, TAO Shengye
( Yancheng Water Conservancy Survey and Design Institute Co., Ltd., Yancheng 224002, China)

Abstract: When many water pumps in a pump station run in parallel at the same time, the actual pump efficiency is
usually lower than the designed efficiency of the pumps, and the actual motor power will also be improved. The water pump
operation efficiency of the pump stations under different operation stations is calculated and analyzed based on the flow and
motor power of Dongtaixin Pump Station during actual operation, the water pump operation efficiency of the pump station
under different operation conditions is calculated and analyzed in the paper. Compared with the performance of the model
pump device, it is found that the pump efficiency is decreased significantly when many pumps are operated at the same
time. Water flow disturbance and exira hydraulic loss caused by parallel operation of water pumps are not reflected in the
design and selection of water pumps, but these problems can not be ignored in practical operation. The analysis results of
the paper can provide reference for other similar projects in the design and selection of water dispenser or project operation
management.

Keywords : multi-pump operation; pump efficiency; submersible cross flow pump
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Brief analysis on promotion of safety production liability insurance

PAN Ling, WANG Haiyan
( China Water Engineering Association, Beijing 100055, China)

Abstract: Work safety liability insurance system is regarded as an important reform content in the field of work safety,
which is helpful to play the social management value of insurance. The work safety liability insurance is steadily carried out
in various regionsin recent years according to the actual situation. Regulations and systems are established and improved,
accident prevention services are standardized, and safety interaction system is established, etc. The implementation of the
safety production liability insurance in some provinces and cities are investigated and analyzed through consulting a large
number of documents and literature in the paper. The modes in Beijing, Shandong, Hunan, Jiaxing and Foshan are
analyzed, thereby providing reference for the comprehensive implementation of work safety liability insurance. Keyword

Keywords: work safety liability insurance; application; characteristic pattern
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