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Study on TBM rapid tunneling technology of the tunnel with complex
geological environment in Qingling

LU Junhao', Wang Jiang’, KE Xianbo'
(1. Hanjiang-to-Weihe River Valley Water Diversion Project Construction Co., Ltd., Xi’an 710024, China;
2. China Railway First Survey and Design Institute Group Co., Lid., Xi’an 710043, China)

Abstract: In view of the complex geological environment such as high ground stress, hard rock with strong abrasive
resistance, normal rock burst and long distance existing in the TBM construction section of Qingling deep-buried tunnel of
Hanjiang-to-Weihe River Valley Water Diversion Project, a series of technical measures such as TBM equipment tunneling
model selection and operation control, advance geological prediction, guiding measurement, attitude control and adjustment
are studied so as to improve the construction efficiency and adaptability of TBM equipment in such type of tunnel section
and achieve rapid TBM construction. The accumulated construction technology can be used as a reference for similar TBM
construction in the future.

Keywords: deep-buried; geological environment; model selection; attitude control; rapid construction
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Study on the temperature control measure of pumping station house of
Huangjinxia Water Conservancy Project

DONG Hangkai', YAN Anping', TANG Yin’
(1. Hanjiang-to-Weihe River Valley Water Diversion Project Construction Co., Ltd., Xi’an 710024, China;
2. Sinohydro Bureau 12 Co., Lid., Hangzhou 310004, China)

Abstract: During the construction and operation process with mass concrete in the dam section of the pumping station
house, temperature control measure is an effective way to prevent cracks. Taking the dam section of the pumping station
house of Huangjinxia Water Conservancy Project as an example, this paper simulates the construction process of the dam
section of the pumping station house based on ANSYS finite element software. Considering the real construction progress
and thermodynamic parameters, the simulation study of temperature field and stress field is carried out for three temperature
control measures, namely, no temperature control, thermal insulation only and thermal insulation plus water cooling. The
results show that the thermal insulation measure can greatly improve the crack resistance of concrete near the dam surface
and flow channel. Thermal insulation plus water cooling measure can effectively alleviate the stress caused by temperature
difference and meet the allowable stress requirements of mass concrete. The research results have referential significance for
the temperature control design of similar projects.

Keywords : mass concrete; Huangjinxia Water Conservancy Project; pumping station house; temperature control; finite

element simulation
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Research on application technology of monitoring and measuring
technology in Qinling long tunnel

QI Guoging', WANG Liang' , TIAN Rui’
(1. Shaanxi Hanjiang-to-Weihe River Valley Water Diversion Project Construction Co., Lid., Xi’an 710010, China;
yLrang Y ]

2. Shaanxi Province Institute of Water Resource and Electric Power Investigation and Design, Xi’an 710048 , China)

Abstract: The monitoring and measuring item selection, measuring standards, data analysis and information feedback
adopted during Qinling tunnel construction are adopted as the research objects in the paper in order to ensure the
construction safety, further explore application of the monitoring and measuring technology in tunnel construction under long
distance and large buried depth complicated geological environment. The application process of monitoring and measuring
technology during construction of Qinling tunnel are analyzed. The measures to deal with abnormal phenomena are put
forward, thereby providing reference experience for the application and optimization of monitoring and measuring technology
of long distance and large buried depth tunnels.

Keywords : monitoring and measuring technology; data analysis; treatment measures; application process

Bt BRAE T H AR AN A i, [ R R RS IR 1) e R it X R At T2 e KRS A AN IR AT it
RS JH K T AR A BB, ok B IR VR o i 7E TRl T2 7 v o 2 e 5 B T 4k L veg 2 ) M
K TR B HE ARy, WD B B ORI BT UEOR T 58, B Mt T )= P Sh AR B e T

Wk H . 2021-11-12
FEA T . PP KRR H 5 2k 5 A R K B IR TBM fif 56 S R BT (201751kj-26)
TEF A FFEPE(1985—) 3 -1, H 2 KR L TR B T A

.16 -



Fin

RE/ G EANBALESEE AT OE AR AN EPE R

M Bk i B 5 AR e, AR i 1A A B R B A A R kT
it THATA R0 SR ] SR U X S T 58, LA
PRBETR A T2 4t AR SCHE B RE TR TRE it T4 ol o
25 56 (0 LR B, 255 B IO 2 IS R K R R TR R
ZHb T PR T B TS BRAB O, RS B RS ORI R % TR
it T W R AR AT T LB A R R A, A
BRI T B T4 A R T B

1 TITiEHR

ZEl K BT TBM jti T Bef T204 B/ B, K4
35km, WEFEFREE K 2 18km, fix KHLYE 2012m™* | Jifi
THUAECR F 55 [ 2 2= il 1 1 TBM 15245, TBM #if ik Bt
BRI £ 5 B 1/2500 , ELAR BV S 43 WLIE 1,

_ 1500m  442m _ 100m  80m _  200m  25m 9880m , 60m | 300m  7630m
| | JRlieE | EAL T
) BT N ) N
gy TR AR e g TBMA W RO HOREE TBMS MR
|| 1L T
=K% - N | WA
| = -—4—-—-,—-—-—:»—-—--51@5151% —+—-—-?%—-—o-- -+>—-—+—-—-ﬁ—-—
© T —:_ 1r
2 s Z 8
[3a) < %) + ‘ I QS
< o ®© ] 0
— < S N A o
& b & ~ M $
S o~ S 453 F#E5784m, §
345 3 F#i3872m, ~ Q ~ AHES820.21m, SR AIEE-11.96%,
RHIE3885m, ZE{THEEES.18% LEAYEE-10.79%
FRECKE18275m

E1 IRTFEHE

2 EEEN

2.1 il H r e
Fie BRI BER S — M % TR it T 28 3, 4 M 45 £ U
Tt AR % 1] 501 43 A A 200 S it e 0 2 AT R S
it E I 2 S it s I I R R 4 0
H % Bl A S AP SR I | DL R % T HE T80T 370 Fn i 23
AR AR SR i T 48 4 R TR o A 0 AT M s A
T 57T g 4 St e Y I, — A AR R T B R
it T3 R A e AT A I Y 3 X IR R Ak
YN (5 B8 A5 W ZR 04 A K B TR LA TR e
FIe s AR Ay =2 2 W s i I P9 25, 465 45 il T S B v
T I eI H
2.2 il b I R e A

IV |V 28 Fil i 42 o D0 BB 18 43531 LA 30 ~ 50m
10 ~30m 5 ~ 10m [l FE#EF7 A 0 (R AT Xt i 5 2%
A% S K W E IR T R B R S 2 1 I
it T 48 528 6 40 A o

— A TR — W7 T A S0 3 ANk R R I
LR BRET R AT 2 1 AN, T 2 0 K R TR B
JERETR A T T A £ B S B B 2 N — BT

T AR AT AN v s A A A DL IR 2

GD

2 M=HmE

M4 AR A
— BB 3T it T 14 4 TR £ R R T
EGTTP T B (UL 1) R A W T 0 Y o7 B
(L35 2) SR Wi, 3 IO v 452 g 1) {1 Dy ki

2.3

*1 RNEFEHSFZHEHESHENKEENME
N5 W7 T 5 425 TP 9/ m e s el iES
(0~1)B 2 W/d
(1~2)B 1 k/d
(2~5)B 1R/ (2~3)d
>58 1 %/7d

E B HBERIZTIRE,

.17 -



B Af@ig55mE 20225 - %108

F2 BB EREHETHEESENME x5 UBEBEER
W5 RS B/ (mm/d Higcseillpik (=3
PRI/ (/D) S S g | BEIREST 2B i TR A
=5 2 %/d S
15 1 tesd il U<U,.,/3 U< Uy/3 IEH T
0.5~1 1%/ (2~3)d U, A<U< U, 3<U< Pt T 77 s s 47
0.2-0.5 | ¥%/3d 1 20,3 2,03 %ﬁfﬂﬂi%ﬁg?ﬂﬂ,%
T SR BT S 1 it
<0.2 1 %k/7d
B I U>2U,,/3 U>2U,,/3 ﬂ{%Tmﬁﬁzﬁ_;T‘Am’
Z2UA g 7K W% TR 75 SR TBM 250 T B % 1 HR R XA

RN, 075 2% [ TBM &4 19 2 - BRI, 4n TBM
F T 6m U 7E M B A 43 2 1 18] 578 6m 5 LA
ToVE LR B4 . PG AE TBM it 1ot 2 v,
ZUCHE TBM (1% £ S84 BT 48 i (P42 ) 18 2 SR o
VI I ) W R R S AR R AR Y
e 03T G T A3 R A T o R v AR A0 i T4
5 ML A BRI TR T4 4 W 2SR DA R 32 4
H A 25 SR 1
2.4 M des E I

FERAE T W45 1 I i A7 RV R AR i 1 T 2%
SRR O A TR HE BRI A 0 S AP b X B 4
i o A R A% A PR . ZR 04 7K g TR ) 301 S 47 i
BEAHXS (LA A0 301 S At B XS A e ol S vfs 2 A
PERNRS ~KS,

E U SRR,

W I 24 AR I

I 1] il T M A 0 25 SR o — FROAR 1 57 % 3 ]
B, E YA /N T 0. 2mm/d B, BRI LA B3
AR BN FRE , it T A B W AT AR Rk B R AR
14d WEE T, Al T B b, 24 & 3L R% B KT
Smm/d 507 A% B35 100mm B 3560 [ 45 1 78 2E 17
JE BN 3 SNE A 25 S BB BN N B, R I G i
, [ Fof SR SBUE X A it 140 i S 47 2R 56

Z% U i 7K R 31 i 7 3 ok DR 22 B R b B
T AR TSR E 7 D0, S 1 M4 )
], I 0 12 B B 2 R BT 38 B HE A L A I s S 4
Jiti, 38 2k 4 Y B AR S W R U0 SR BT T
o

2.5

F£3 BREVNYSPRRET S 2.6 WEIWEE R AL
Rl BE TR /m ZE I T 7K % ) s T S SR A B At T4 B
ol S S lSLY LS T A B AL ) I s I B % ik
HERHACE AR X e 254k % R e N RN .
. o XO - o VISP 55 AL F 2 A WA e MR s Eh 2850 2R
" 0.03 -0.10 0.08 0,40 0.30 ~0.60 SEBR W i 0 7 A T T R, AR 4 28 1%
v 0.10 ~0.30 0.20 ~0. 80 0.70 ~1.20 K BT TSP O, W s e P A L R 6,
v 0.20 ~0. 50 0. 40 ~2. 00 1. 80 ~3. 00
6 MinElmEEy
BEURA 3/ % = BAmESA
i 0.03 ~0. 06 0.05 ~0. 12 LRER W —H(HH) | )
I 0.03 ~0.06 0.04 ~0. 15 0.12 ~0.30 i <19 =19, <27 =27
A AR TE
v 0.06 ~0. 10 0.08 ~0. 40 0.30 ~0.80 o v <45 =45, <64 >64
T/ mm
v 0.08 ~0. 16 0.14 ~1.10 0.80 ~1.40 Vv <116 =116, <165 =165
R4 RBRAAR RS A 3 KiEgNEEITREERTE
%l B4 716 1B [ % 17 2B 3G B T
SR 65% U, 90% U, 100% U, 301 WA DA o A db HE

£ U AR SR

.18 .

A I R B R i AT B I R AN SR



Fin

FERS/ A AR ALES KK AT OE AR AN EPE R

P RS 43 A A [a) 5 225 i 45 F%-F [a] iy £ ( D0 &
3) o AE— IR IS B — 5 BOm ZOR B BE ),
THELAE IR AL, MR I PR RS 73 A ok 2 e
PRECHEAT TS 0BT, I R D0 5 RT R B Y B R R
(EEON JIE, DA W R 3 T RE 45 M R e v, ]

B [l 05 PR BT .
U=Alg(1+t) +B (1)
_ B+T
U_AMG+%) (2)
T8RRI .
U= Ae - B/t (3)
U= ACe - Bt - e - Biy) (4)
B PR .
13
U= v (5)
1\ 1y
v= A[(l +l%0) - (1+-B7) ] (6)

XP U NAIAE (BB I {E) A B R BE R K00,
SR W00 R O8I B RD g 7 SR R RS R A A Y B
I‘Eﬂ ,do

(x4

i)
M3 frR-AiE s

Z U i 7K 6k IR A A e ok AR o A R A 4y
FrffE B, A5 B AL T4 #5217 850 i 2
H3hsr .
3.2 BRI IXR

ZRIG K B T FE A5 B AR e T 45 B & 19 L a1
TR B R BHLE 8 E B A T BT A 2
AT M TR R WA E o B A
FRE B WA A D ZE S B R e A o B o Y S

W WP IR | e T S AR AR BT 5
5 BT B R A OC A5 BRI i i M B R e, i
P B AR S 0 b A S AT B AR U 20 B 4R 2 i
T M B B Al 3 B 2 A D7 R A I A A -
P [ g £ 141, B Pk 36 T SRR T 22 = R A7 P
A 515 B B P L 4

4 RERESNERLE

M e B Hf SR A AN A TG R i, R 4 2R
SR AU B SRR AT R B . 2
Uiy 7K B IR 7R i R rp R B XS AT 4 Fiefis o i s
T HARLAYAR BT 5

a. A R S ol BE IR A TR S R, — R
LR PRI , an475 9K 1 BB OB, DU SR U AT
TN [ Ak B

b, WA RS s TR 5 R, — R U A
W e B 8 SR R [ R AT T b5 301 sS4 TR
PAE T — Rt T 0 S S RAHAT LA, b 2
AP R AT

c. WISl Bl A B W e B
AR VA B ARG E IR I 107 22 L RO B3 it A
Bt Wt , IR ik g Ot TN 51, SR IR S 4 it 7 58
PRAE TR 4,

d. TERRIRNG Tk e, o A B ot 9 FEL 3 ot
A 2E WIS RGN U 2 R e AU B i
b e b BRAEL, 57 BRIV SR HORD R A, 3 o B
B W53 T 07 SR AN SR SR T AL B | SRIBUE X
Pt

5 & i

ZRU /K BRI TR A T T ROR R K AR — i 22 42 o
S Tl T A S D g B M R A
BLIA R PR e 1 T2 42, AR SO 5 DB R A
TR R 22 0 i 7K B T 114 52 2% i SOt T30 858 T
RS PR LA 42 A 0 00 3o 0 0 o o 0
B M A5 BB B SEN G, 0BT 1 5 U5 T 2R i ok
B ] il TP M I AR O O T A 4R T S B

.19.



Bl k#lidig5%m 20225 - %10

} T

!

BORHEDE

| BT,

!

W W |
| RIS B RS BT
i 3
| wwmHmEEsE || mwmHszR | EW%gﬁigﬁE&
(73
| :
| WL R A |
LB <«{ BRZE RIS . Bk
W s : | wikt |
| LRI A . GRS | AT |
R |

P2 R RS RBURA T, SRS ERGTRIL, |

!

| J T |

!

| Rt T |

!

PR 2HL SU
L7 ik e A

B

E PR wiE S

4

G AL I i, X BE B ORI M R 55 T A %
RV T M P i I R AT 1A RR R, R TR M 4 i
LR I T 2K, ©

S5 3k

(1] Z59C € B TRNE T e e IR RBFIE[T]. )Pk
FIK L ,2020(6) ;7274 ,82.

TR, e TR, F. BE TG T E 20k M AR R
WFFE[1]. A% ,2016,61(11) ;277-282.

FLAEBL KK TR A A W4 e it Tk [ )] /KR
WHEH,2016,36(7) :15-18,23.

W O RE, 2R A, A5 TR /I R TR B8 2k B
BARBIFL ], KRR S8t ,2021 (4) :52-56.

B, 7K 5 K B W e vk 2k [ )] BB VLK AR
45,2014 ,42(11) :173-175.

BARZE. 51k 0 AR T AR BRI T 42 504 e Hl A W4 o
WAL T]. KRR 51 11,2021 (4) :83-87.

Il
m

[2]

.20 -

[7]

(8]

(9]

[10]

BN SERRGRER

T A, A . P A B AR D R R R Bk 45 3k
[J]. R =5 8] 5 TR, 2019,15(S1) :400415.

BERE R, TFh, T2, S0 A 0 T R it T B s B
SEHEL ] KA A HAEEE,2009,29(10) 4447,

AR . KA Bk R K T2 D/B1 A T B F, W2 AR R
51 1). KRR 5 2015,35(12) :4-7.

AFRTC. 5 IDLGE T 4K R 20 4 W T 3R 5 1 R 43 M S 52
[J]. KRR 5% B 2019,39(12) :17-20,16.

wEE, ERE BIE R, G5, 3 Wb I 04 B 3 S )
ik B R AMESE )], B HER,2015(6) :50-53.
R0 X . B TR R R 5 RS R4 T A AR
A E L] AR AR B 24, 2002(1) 14,

FN. FEoRAES] R E b 41T A B RS TR
(1. KRR S5 A ,2021 ,41(8) : 11-21.

EIEE, EE Py, 45 JE R E TR ET K
FIRRI L] KRR 5 111,2021(10) 16-19.



CEET

DOI.10.16616/j.cnki.11 — 4446/TV. 2022.10.04

AR

20199 A 18 H, JHEFEZHLEAMNEIRE T EATARAEASRYP R TLEIEELIIFA L
FTLHE, RAAREASMYPPHRAETAR LA AR RER, 2021 F10 A, (FTABRESEF F
BREREAXNRNEZY A, 2021 10 A 22 B, JiEFEBCEF S IHB RN T ITRK
AR B RERREERE, KRBT AFTRZERPERKEDRBEFGFTE, 2022 F2 A,
bR AL R (HFH AR PR EMRBE ) XF, ATRERBEANRD F TR
BRAESERP [ RELI, ARIFHXRE, XFFEERTTHE,

B AR K BRI Fo KA TAEZ BB R W% F 3 fo LA, WELESRWERR, BRABFHREL
BAREHIA2, AR BEALGETREHEZ N BREFREY (XA LBETFFRAGTRRESLE
BXAR) —X, ARTLERTIREEEAASTRERYPZR, HEARZRELEANRELE

2] b0 T 5 DR Dy v 4 A A
K e B 52
e A B OEHRA
(1. ARTAEFFFLESE, HH AR 730900;

2. AR A E I H A A4 730000,
3. FEMFEREIASTERLIRAR K, H8 =M 730000)

(# ZE] HAFARABRCTETLBETEF TER REM LN ERE R, EARBAMET LETRERE R
EARAFEETHEN , AXBARA R ER AL LECAAREAR, REABZ LA BREBEA, EREN:
TS R B 3R BRI 1 R IR R M 5 AR TS D R AR R A R AR M s B LA R EAKE
o3 A R B A B, IR AR B4 KR RO R R, I IX B AE S KL TG, 4 R 4 AR
FAAFRR, WRR ) BEES KL, BRNRREEEAEYATHE, 5| SRR ES 0 ER TN T 0EE,
[R&iA] #Hbig, TEXMF TR £ 5BEERX

FESZES: TV212.4 XEkiRER: B XEHS 2097-0528(2022)10-021-04

Wk B 35T 2022-04-20
VEF A . E/MR(1973—) 2, K+ R F5 W FE TR , 33 MK H AR W T

.01,



B Af@ig55mE 20225 - %108

Study on ecological development model of Zuli River Basin of arid
area in the upper reaches of the Yellow River

WANG Xiao’e',WEI Zhi*, WU Jinkui’
(1. Baiyin General Station of Soil and Water Conservation, Baiyin 730900, China;
2. Baiyin River Management Station, Baiyin 730900 China;
3. Northwest Institute of Eco-Environment and Resources, CAS, Lanzhou 730000, China)

Abstract: Zuli River basin is located in the arid and semi-arid region in the upper reaches of the Yellow River, which is an
important tributary of the upper reaches of the Yellow River. Its development model has important demonstration
significance for high-quality development of the arid area in the upper reaches of the Yellow River. The river basin matched
ecological development model is proposed through investigation, communication and summary of existing research results.
The results show that the special geographical environment of the river leads to background conditions of coexisting
insufficient resources and water quality in the river basin, and human activities such as sand mining, river management and
land use in the river basin have caused great disturbance to the ecology. River basin development should be carried out
according to the region and the focus accurately. Modernization of irrigated areas and conservation and intensive use of
water resources outside the region should be implemented mainly in Sichuan. Dry ecological agriculture should be

popularized in the mountain tableland. The ecology in the river basin can be developed to a healthier direction through the

comprehensive management of small watershed and appropriate artificial green planting.

Keywords : upper reaches of Yellow River; arid area; Zuli River basin; ecological governance model
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Demonstration calculation of resources in Qiaonuo Groundwater Reservoir
based on equilibrium method and numerical simulation method

WANG Younian
( Xinjiang Water Conservancy and Hydropower Survey and Design Institute Co., Ltd., Urumqi 830000, China)

Abstract: In order to prove and calculate the groundwater resources of Qiaonuo Groundwater Reservoir in Kizilsu Kirghiz
Autonomous Prefecture, the equilibrium method and numerical simulation method are applied to analyze and calculate the
groundwater resources of the target reservoir based on the comprehensive analysis of its actual and hydrogeological
conditions. The results show that the groundwater resources in the target area are comparatively small. The vacated and
regulated storage capacity of the target area are 485900m’ and 1027600m” respectively. According to the model calculation,
when the buried depth of the groundwater level is equal to the lower limit water level of regulation and storage, the
maximum exploitation volume of Qiaonuo Groundwater Reservoir is 9063900m’/a under the condition of no artificial
backfilling and the scale of the seepage pipe project. The conclusion is of great practical significance for demonstrating the
feasibility of Qiaonuo Groundwater Reservoir Project as well as alleviating the shortage of regional water resources.

Keywords : equilibrium method; GMS; groundwater resources; demonstration of reservoir formation; Qiaonuo Groundwater

Reservoir
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Optimal design of outlet flow channel of Xihe Pumping Station Project

FU Aihua'?
(1. Nanchang University, Nanchang 330031, China;
2. Zhongshan Levee Management Center, Zhongshan 528400, China)

Abstract: Inlet and outlet flow channel are important parts of the low-head pump device. The hydraulic performance of the
flow channel has decisive influence on the pumping station. The lower the head, the greater the influence. This paper
introduces the CFD hydraulic optimal calculation process of outlet flow channel of two-way shaft tubular pump unit in Xihe
Pumping Station. According to the results of hydraulic optimal calculation, and combining the pump type, annual utilization
hours of pumping station and the layout of pumping house, the design scheme of the outlet flow channel of Xihe Pumping
Station is determined after technical and economic comparison. Meanwhile, this paper puts forward some suggestions for the
design of the outlet flow channel of medium and large pumping stations in the future, in order to provide reference for the
scientific research and design personnel of medium and large pumping stations.

Keywords : pumping station; two-way shaft tubular pump unit; outlet flow channel; optimal design
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Study on the application of self-lift trash interception facility adapting to
water level changes in tidal reach

SUN Chaojun, ZHANG Yiliang, ZHANG Hui
( Management Division of Qinhuaihe River Hydraulic Engineering of Jiangsu Province, Nanjing 210022, China)

Abstract: The Qinhuai New River Pumping Station in Jiangsu Province is located at the entrance area of Qinhuai New
River with the maximum variation of water level being 8m. The traditional trash interception facilities cannot meet the safe
operation requirements of the pumping station. Combined with the actual situation of the site, the self-lift sewage
interception facility adapting to water level changes in tidal reach which is composed of sliding groove, hydraulic self-lift
device at the end and trash barrier is developed. The operation result shows that the facility greatly reduces the operation
cost of equipment, provides a strong guarantee for maintaining the good ecological environment of rivers and lakes, gives
full play to the comprehensive benefits of water conservancy, protects the water ecological environment of Qinhuai New
River Basin and provides reference for other projects.
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Study on vibroflotation gravel pile construction of dam foundation in
plateau area

ZHAO Ruyang, JIA Hongbo
(The Third Engineering Bureau Co., Lid. of China An’ neng Construction Group, Chengdu 611130, China)

Abstract: The vibroflotation gravel pile construction is adopted in Batang Hydropower Station dam foundation in order to
solve the problem of dam foundation reinforcement under complex geological conditions in the plateau area. The original
foundation soil is replaced to form the composite foundation jointly with the original foundation soil through successfully
applying drilling hole and lower pile casing procedure cohesion. The pile has higher stiffness than the surrounding soil, the
foundation stress is concentrated to the gravel pile, thereby lowering the additional stress on the soil around the pile, and
efficiently improving the bearing capacity of the whole composite foundation.

Keywords: dam foundation treatment; vibroflotation gravel pile
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Construction technology and application of grouting and water stop for
underground water-sealed cave depot

WU Bo, WANG Kai, GUO Zhao
( China Water Resources and Hydropower 14th Engineering Bureau Co., Lid., Kunming 650051, China)

Abstract: The advanced prediction is utilized and the construction grouting hole and post-grouting parameters are rationally
determined according to the geological conditions of cavern excavation exposure. The grouting construction procedure of
“pipeline pre-casting followed by covering sealed rockface, outer ring grouting followed by inner ring, no-water seepage
hole grouting followed by small seepage hole and large seepage hole” is adopted. The amount of cavern seepage is
conformed to the designed indicator requirements. The reservoir underground water level is stable generally during
construction. The surrounding rock deformation is less. The cavern is stable and safe with excellent project effect.

Keywords : water-sealed cavern; pre-grouting; post-grouting; grouting water stop
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Application of paste grouting technology in anti-seepage project of
mine acid reservoir dam

WANG Shaoping' , HUANG Lei*, LIU Bing'
(1. Masteel ( Group) Holding Co., Lid., Nanshan Mining Company, Ma’an 243000, China;
2. Hunan Hongyu Engineering Group Co., Lid., Changsha 410007, China)

Abstract: Acid reservoir dam is an important building for the centralized storage of acid mine waste water. The dam body
and foundation are prone to different degrees of leakage due to the long-term effect of water head pressure and acid water
erosion, thereby causing environmental pollution around the reservoir. Acid reservoir grouting anti-seepage project of
Nanshan Mine is adopted as the basis in the paper in order to solve the problems of long setting time, large penetration
channel, high slurry consumption and poor effect of conventional cement slurry in acid reservoir dam anti-seepage
treatment. The fissures of soil layer and strong weathering rock mass eroded by long-term acid water penetration and non-
dense soluble material fissures due to long-term permeable brushing are filled and sealed through the paste grouting method
(clay cement paste grouting material ). The treatment effect is excellent. The technology is an economical, effective and
reliable method for preventing seepage of mine acid reservoir dam, which can be used as a reference for similar projects.

Keywords: grouting; paste; seepage control; dam; mine acid water
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Study on excavation technology of rock anchor beam of underground
powerhouse in undesirable geological section

WANG Shuying
( China Water Resources and Hydropower Sixth Engineering Bureau Co., Lid., Shenyang 110179, China)

Abstract: The underground power plant on the right bank of Wudongde Hydropower Station has some adverse geological
phenomena, such as small angle rock strata, slow dip joints, class B breccia and carbonaceous film area, etc., thereby
seriously affecting the stability of high side wall and the formation quality of rock anchor beam. Fine hierarchical
partitioning, advanced consolidation grouting, prestressing anchor bolt and rock vertical hole wall, rock anchor under-
platform turning point pre-reinforcement and a series of other key technology measures are adopted during construction. The
safety risk and construction interference are lowered, thereby ensuring that the excavation quality of the bad geological
section anchor beam can reach the desired effect. The project brand is created, thereby providing reference for similar
projects in the future.

Keywords: underground workshop; rock anchor beam; excavation technology; Wudongde Hydropower Station
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Policy recommendations for further improving the agent construction

management

WANG Shixiang, YU Zhinang
( Huaihe River Project Construction Management Bureau of Huathe River Commission, MWR , Bengbu

233001, China)

Abstract: The implementation of agent construction system in China has achieved good results for 20 years. In order to
explore and solve the problems encountered during the implementation of agent construction system, this paper reviews the
background, promotion and implementation of agent construction system policy, systematically summarizes the key points of
agent construction system policy, and analyzes the development obstacles in practice. It also proposes recommendations for
improving the related system design and achieving the development goal of standardization, professionalization and market
industrialization from aspects of perfecting laws and regulations, strengthening contract management and market access,
handling the relationship between the whole process of consultation and supervision system, optimizing the construction cost
management and risk control and promoting project management contracting and project general contracting.

Keywords: agent construction system; management; policy; analysis; recommendations
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Analysis of hydraulic pressure test method and acceptance standard for
long-distance water conveyance pipeline

MA Zhihua
(Henan Water Engineering First Group Co., Lid., Zhengzhou 450000, China)

Abstract: At present, there is no suitable standard for hydraulic pressure test of long-distance water conveyance pipeline,
and there is no unity in hydraulic pressure test method and acceptance standard. Taking the hydraulic pressure test of
Dengfeng Water Supply Project of South-to-North Water Diversion Project as an example, this paper discusses such test
methods as the segmentation method of hydraulic pressure test, the installation position of the pressure gauge and the
earthwork backfilling process and puts forward some suggestions. According to the mechanical relationship between
infiltration water volume and pressure drop value, the influence of ambient temperature of pipeline and air in pipeline on
test pressure value is analyzed and the basis for determining acceptance standard is put forward. It has certain reference
value for the implementation and standardization of hydraulic pressure test of long-distance water conveyance pipeline
projects.

Keywords : long-distance; water conveyance pipeline; hydraulic pressure test; analysis
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[# ZE] REAEZEERS NGEXTEWEFTEZTARAENTHNEH, aBAENAEEEYIAE TR
AR Fa TERRT KENER SR, AT AR ANasEsTAmT R, ﬁﬁ?ﬁﬁ]%?”ﬁ%é%w
4 63 (IPM, Integrated Pest Management) 87 5 83 M % & — R R, = B R T B FHEH Y,
S KERA AR BENEL K IPM ARG, NETLEEEERENTHRASL RA BB ARRLE, B
BOEM G & IPM BR300 &E R, TEAS B AKERNABEE TR bl BA

[%ER] aBREEF HEEMELBERR, TE, EFEKE

hE49ZS. TV69S.2 + TU746 XERER: B XEHS 2097-0528(2022)10-070-05

Application of IPM technology for termite monitoring and trapping in
Luban Reservoir

ZHAO Chuan, XIAO Xiang, LUO Simin
(Sichuan Academy of Water Conservancy, Chengdu 610072, China)

Abstract: There are a large number of reservoirs in China with hydraulic structures such as dam bodies often being
adversely affected by termites. Termite biohazard directly affects the safety and life of reservoir projects and seriously
reduces the service efficiency of reservoirs. In order to solve the shortcomings of traditional termite treatment methods in
dams, an integrated termite monitoring and trapping technology based on Integrated Pest Management (IPM) is proposed,
which covers monitoring, identification, early warning, treatment and evaluation. After the integrated termite monitoring
and trapping [PM technology was adopted in Luban Reservoir, the amount of early warning information of the dam body
shows a decreasing trend, indicating that the effect of termite treatment is significant. The IPM technology for termite
monitoring and trapping is efficient, green and environmental protection, which can be popularized and applied in termite
treatment projects of reservoir dams in the future.

Keywords : termite hazard; IPM technology; early-warning; Luban Reservoir
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Application of PCCP monitoring technology based on distributed
optical fiber sensing

SUN Yu, FENG Hao, SHA Zhou
( Liaoning Northwest Water Supply Co., Lid., Shenyang 110003, China)

Abstract: In order to monitor the state of prestressed steel wire in prestressed concrete cylinder pipe ( PCCP) pipeline in
real time, and to prevent great hidden danger to the operation of pipeline caused by the broken prestressed steel wire, the
complementary mode of two distributed optical fiber sensing technologies, namely, phase-sensitive optical time-domain
reflectometer and Mach-Zehnder interferometer, is adopted to implement accurate positioning and sound reduction of PCCP
broken wire event, and realize real-time monitoring and positioning of broken prestressed wire event of PCCP pipeline in
service. It plays a key role in preventing catastrophic accidents in PCCP project system and avoiding significant economic
losses and adverse social impacts, and is of great significance for the progress of PCCP broke wire monitoring technology
based on distributed optical fiber sensing and its application in long-distance water supply projects.

Keywords: presiressed concrete cylinder pipe; Mach-Zehnder interferometer; phase-sensitive optical time-domain

reflectometer; distributed optical fiber sensing; broken wire monitoring
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Development and application of underwater measurement system in
prefabricated component installation and positing

XU Lijun
( Liaoning Water Conservancy and Hydropower Survey and Design Research Institute Co., Ltd., Shenyang
110006, China)

Abstract: When installing large prefabricated components in deep water area, it is often faced with difficulties such as deep
water, low visibility and uncontrollable installation precision. Therefore, combined with the case of a deep water channel
regulation project in Nanjing, this paper develops and applies a set of underwater measurement and positioning system,
mainly including the measurement system based on clinometer and GPS as well as the measurement system based on
underwater image. Through the design of a special measurement frame and the application of the measurement system in
measuring and analyzing the positioning data of the components and the width of the cracks between components, the rough
and fine adjustment can be carried out efficiently. The practice shows that the height and plane errors of the components
measured by the underwater measurement and positioning system meet the corresponding limit requirements which
effectively ensures the underwater installation precision of large prefabricated components.

Keywords : measurement system; prefabricated component installation; GPS; clinometer; underwater image
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