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Fig. 1 Discharge flow regime
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Tab.1 Relationship between water depth and critical water depth outside sluice gate of typical tidal estuary in Shanghai
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Fig. 2 Relationship between water depth and critical water depth outside typical estuary sluice gate in Shanghai

S TRT 1 [ 1 T00 0 KA 32 38 387 4 A S Ak
KA AR A 2 . H P 2 7T AT T SR R A
AL B T HRTF LT B Sl K T . sk
SR < Y v T ] g SR o S ) SRR ON 9 L 52
SO V0 VP R I D R R T 0 AT B B
AR 57 AP T XoF a7 49 A/ T 0 s 5 7K TR A AN O
X 2 S EOT AR G U R I e SR T

92
TR

I i) ™ R USSR S R R [ A R
z—.

WLEE b U U v 7K SO 3 B8 ) B L AR T 3
R A 2 1) b 5 AL =g BRI A R 38 T R A
ZR TR SO AR A T 1 s AT G A rh s 2
HH B A TSP R AR 87 AR 6 B2 K A7 T BE R A I
FEKBR T 0 .



. 202 o AW OBE W OB 2023 4F
GEG TR AT S5 F A B 1 ) SR B 7% I, 454 1 X B # oK W T8 4 K

P T I 1 G I ) A% 98 a A A5 5, ST ) L
BTl SR TS ) U 2 SR IR A T
] S0 7K L 78T 4 2% 1 22 5 I Il 7 K ORE: 5 B R T8
TV K BR o i 3 ST X A7 YR T DR 3 g o) %
TR ] Y A is AT N R

NI BRI R b S 2 AL AN H R B
YR8 PR P MR A K AL TT R 5 il S K A O 2R
2, 2 ST AR T XF 07 14 W S A TR s, 7 X A )
[ R I DO R D7 N R SR Y T
3.2 SMAIE YK SERATHSER DN

AR AL I R Tl K R I R R A
TR AB PR K BR A E L T RERCR AR, (K
PR ) b 2 R DR I A 5 SR A 4.5~
9.0 ZI[a) I, R AL AR RE B 7K BR L 1 AE R R AL
7 o SR W 9 05 AR R AU A

Fri=v1/(gh) =9(+1)/2

Hrp n=hy/h,
Xy WP ARG Ay WERJG KR ms by R
BRAT K, m.,

R K PRI SRS )1 7K 1] 9 i B ofr i 55
AR N

(2)

d=oc,h, —h, —ANZ 3)
8(1 2 bl 0.25
P ¢ )(7) )
1y 2 1+ ok 1 b,
hi —T.hi +aq’/(2g¢*) =0 (5)
e . 6)

T 2ge’hl 2gh
L, d R MR m; o, h KR B R R
AZ JHMTE 2 s b, HANIK I  msa N Bk
BIEREG ¢ N TR E.m /s; b, NI ME
Gioms b, ISR TE ms T, 9 F1 R B
A B HAEE  m,

24,5 << Fry << 9.0 B BEA7 20 (2) ~ (4)
()1 L.

o« <h, <p

o =5.884c h, —AZ —d

B =12.238c h, —AZ —d
A6 BRI KR 2y AT 2G5 A K,
[F B X X (6) — B R SRR A B, Y hy, € (0,
Ja (gD B, Ty B by KT % by €
(Va? /(g™ s+ o0) BEL T, Bl b, HEKT B

BT 90 U E i R AL o i 0.85~0. 95,1k
A8 b, = Vaq' /g < Jaq'/(ge) HIMLTE (0,
ho) E.T, B by BRI/,

D
Hr

Sk 2 305 3 45 /N 18 T AR AR 1 L I D) HE B B AR T K TR

07 A2 /N F TR K BRI [ HE K ) A Ak

AR T, W EWFE T e KB A .
Jht > q’

‘o’ =5.884c h, —AZ —d €))
T,=h,+q¢"/C2ge*h})
T, W B iz AT AR K AL I AT
Jh, <p Hh, <H,
B =12.238h, —AZ —d (9

T,=h,+q¢"/Qge°h})

FRAESR (D) L (8) B M AMADK (A TR 1
(aof") XTI H A BRET 9 S5O T 4. 5~
9.0 16, S4TI9 KB 3 S 4
T 13 0 nf R o A

4 i O i TS R A3 R IE 4
BETAMA

SRy it — 2L R i GE AR AR K A7 X Y 52
Wi, %t VE 45 HEBF 2 17 2020 4F 7 H ~2021 4E 6 H
] 10" R L1 S EGHET 00T 18 AR HEDE R
I DB T DL 3

-1.00 -1.40] -1.40 =T

33910 19000)2500,12480,17480 15480
RIOMGFE  ATFEESIN  ATPE HE

B 3 E 7R HE RS IR I 45 A BT T B (R mm)

Fig.3 Sectional view of structure of

24980
INTHTI

24999 18000
IhTEE

S

BEY

Diandong drainage pump gate

G55 TN DCHE ST LRI Y AR HE 57 A IR N
BATH KA T 2.50~2.80 m Z M, Axl(8),
O TR KB, MK T 0. 88~2. 80 m
i ) AT R E K ER . RS EOL R 2.,
VEZRAEIH 2020 4F 7 A ~2021 4F 6 H a2 4E 1 1k
B HE B S 4R A e R R S W R 3, YE AR AL
I I S0 e R AR L A 4

x2 BWATESH
Tab.2 Input calculation parameter
EL CIEIVANE ¢z Kk Hfir Bl
KB R H o, 105 || TEIBARTE b, m 27
R IE R AL o LO5 || WIbIRIE 4 m L3
TIE R o 0.95 || MK &, m  0.88~2.80
NEPARUAE A m  23.00 NIRK R H m  2.50~2.80

W NIKIE H = T,—d *a‘z/z,’/(Zgg) N



A B 25 55 < ST T ) o A AL B A 4 By SR

+ 203 -

K3 SHMRUTTHESSHACEHELS

Tab.3 Summary of O&M optimization front displacement

and O &M optimization rear displacement
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Fig. 4 Summary of measured maximum pit value
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Intermediate Principal Stress Effect on Time-dependent Behavior of

Deep Hard Rock in Excavation Damage Zone
YU Pei-yang' , DING Xiu-li' ,PAN Peng-zhi’, HUANG Shu-ling'

(1. Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources, Yangtze River
Scientific Research Institute, Wuhan 430010, China; 2. State Key Laboratory of Geomechanics and
Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Based on elasto-viscoplastic theory of Perzyna and strain energy theory and 3D yield criterion considering
the effect of intermediate principal stress, a mesoscopic coupled elasto-viscoplastic-damage model is developed in order to
explore the intermediate principal stress effect on the time-dependent behavior of deep hard rock in excavation damage
zone. The model is implemented in a software for engineering rockmass fracturing process (CASRock). By comparing
modeling results with experimental results, the model and the code are validated. Furthermore, the time-dependent be-
haviour of 1 laboratory of CJPL-II project is simulated, and the time-dependent fracture process of hard rock in excava-
tion damage zones under different intermediate principal stresses are investigated. The results show that the time-depend-
ent fracture behavior of hard rock exhibits an obvious interval effect of intermediate principal stress. It is found that the
interval effect of the intermediate principal stress is affected by time through the isochronous curve clusters of the total
viscoplastic strain and the intermediate principal stress. Finally, the existence of the excavation damage zone can promote
the development of time-dependent fracture of its internal surrounding rock, thereby expanding the scope of the plastic
zone,

Key words: intermediate principal stress; elasto-viscoplastic-damage creep model; time-dependent fracture; excava-
tion damage zone; long-term strength
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Erosion Mechanism and Operation Maintenance Management

Mode Under Sluice Gate of Tide-sensing Estuary
YANG Pei-jie, PAN Shi-hu, TTAN Li-yong, SI Peng-fei

(Shanghai Water Authority Engineering Research Center on Flood Control and Disaster Reduction,
Shanghai Water Engineering Design & Research Institute Co. ,Ltd. » Shanghai 200061, China)

Abstract: In view of the serious problem of scouring under the sluice gate of the Tidal River., taking the Shanghai are-
a as an example, from the perspective of operation and maintenance management, the scouring mechanism under the
sluice and the optimization method of operation and maintenance management were explored. Through the flow state a-
nalysis and hydraulic jump formula derivation, the variation law among the water level, the critical water depth of the
outer river and Froude number in front of hydraulic jump was revealed. The water level solution formula suitable for the
operation and maintenance management of the tidal estuary gate was proposed. The results show that the water level of
the outer river fluctuates greatly because the tidal estuary sluice is affected by tidal action; When the water level of the
outer river is lower than the critical water depth, it should be prohibited to open the gate; When the Froude number in
front of the hydraulic jump section of the outer river level is between 4.5 and 9. 0, the drainage of the gate can be effec-
tively exerted, and the erosion under the gate can be effectively reduced. The results can provide a reference for the opera-
tion and maintenance management of similar tidal estuarine gates.

Key words: tidal estuary sluices; scouring under gate; operational maintenance management; energy dissipation and
anti-scour; formula deduction





