BALE R A
202344 A

Koo e

Water Resources and Power

Vol. 41 No. 4
Apr. 2023

S S

DOI:10. 20040/ j. cnki. 1000-7709. 2023. 20221230

IE i R 55 30 T BY 560 7K B% 3R 20 77 M) 2 53 47

BRA L ERRLAEEORTH .2 ERE

(1. FBMN A4 KRB 2% 5 TR 2B, TR FBM 4500015 2. 2 VT B9 00 400 S 38 110 5 B A PRV
TR KM 4500035 3. PN 7 A I 5T 0 53 Be L I g AR M 450007)

HE: KEBAKIRFTOHKERESBELELR M FEEHHEBDIN AN EXRIRELRE. B
TWEES S MARERARE Y AR EFTELH AT, A TEAE B EMAELF AT Hd K
A AR EAF R A AE A ABAQUS AR5 ATk dh A 2 T B & — Wi EA LA — AT — MK = S B {ABEAY
ENGNT BB BB T LEARRASH KB AR MG Hh, EREAN. A TRINEEDS B E
T B B R W B S TR A1 DU 84 By K R R AT B 2 A e A A AR A AR A BT R 2 R XT 95 BT R i K 1R R

3 Jy véy B BE S — & 6 R E MR,
LR BB E ;MK ISR SO R B AT A B A
hE S ES . TV554;TU4S XEARER: A

1 8l5F

T ] VG Fg M DX 1A TR A 18 I AE AN T R AR
HeE  (H 7 b X BT 25 40 52 2% 20 L M 5T is S TR
WK, 5 & A b e, TR S it v i I T 2 0 B
W7 DR R AIE 5T T 2 A Sl 6T P RS b X R IR TORR AR
P 1) 5 T X e TR 55 3 0y DR 2 1) I T AR A R R 22
EiIEfTHARERZEN TREE X, HETE X g8 3
W J2 1 % GE 25 4 R IF I A i gT . A BR Tk
R 7 1, REHE 2512 WF 9T T Wt 2 4 h X 15 ki
JER% B fF W) 25 A AL B8 K N 1 1Y 5 e il o
FLAC™ £ BR 22708k Al 1 250 20 b 17 %
1] 25 18 K AR 35 2 W J2 B 1 LS D 2247 R g TR Ao
P A% A8 Ak s Bk 45 36 TR 3h 5 B 16 T 12
PROT T 5 % 2 W 2 R B R G 25 A N D o A R
fif s ZHONG ZILAN % S FAT IR ki 7
AR T2 B LA 62 #% L I g e oy 98 A X3 R
JARBE A W R T 43 AR ARG O . IR AT W 5T 6T 5 TR
SR B L Bk B Mk SR A A RS e R E T
R B 8 AN (S K3 O R R =3 N 7 B
PRI FE 41532 (B8 = L 235 46 45 35 2% S0P B o A 7 AT
Y AR SCHE A — W2 iy — il — K =
AR Y B b 38 S A A0 T W2 A B 7R L A0 AT
TN TR B L W R T R R IR 2 Rk 5RO X

W E: 2022-06-13, 8B H#§: 2022-07-12
1EE B

XEHS: 1000-7709(2023)04-0131-04

UN SRS SIS A E L iR A IS SR Rt
2y W7 J= i 7 B IR F9 AR SC e Tl T R s A A B R 3t
2%,

2 WRAE

21 RELEBERGAMER

TR - 398 PE B 05 A H RS (CCDP) - B % TR
5 L R 5 s ek P RH 52 00 BT S B R 3 45 A
PEATIREE AR S M B2 B Ao i — AP B
Bk B R A N Ty — AR R A AL 1.

E48M 7] ¢ /MPa
[
I8N o /MPa

A

il RAENZ 6, el RI{EBRTAS ¢,
(a) BRR LRI (b) BT ZHRIFF 2N

B1 RBELHRGEMENN-—KEXR

Damage plastic stress-strain relationship of concrete
CDP #8 vh  JRBE 1 0 B R B 45 1, H
JO7 3 AR 5 FR AR A A

Fig. 1

c=D" —e") (D
c=(0—d)o=0—d)D" (€ —e") (2)
Hor d=1—./o/(E,e) (3)

AR B (1963-) . 59 18 1 20U WFSE T 1) SR K T 45 4 BUE A B 2 BT 7% , E-mail : liangmingh@zzu. edu. cn

BIESE . INFIQ992-) 5 it WFE B3 L W9 O o) Sk v MR RE /K T 45 M BT iR e % 494, E-mail: sunbenbo@zzu. edu. cn



. 132 - KoHOH

2023 4F

oo N Z Rk Z AR SR 15D Sk 3 K
JEMERE s ¢ AN AS R s e BRMER AR R 5 d
RO T 5 0 MR S5 e N SR
AR E, IREE TP R R
22 BRAKREMNTE

E 15 1% 2l W )2 i K BRI . BT 2 A B Y
YR 45 )28 it B YRR 0T 8 7 D 2 ) AR T A BLIR 48
ZFAL I B . AR AR S )2 (CFD) H L 52
e FCTH S HE A M A AL e R R Z —FE T
Xof i 3t AR, R B =X R I A 4L (TLES) 7 v
HEAT o — W 2 B A — ) — N K [ RS S
AREE T HAth I B Ty 75, ILES AR 4528 1 =X
A - A T P R A =R ARk 1 AR HIOR
AT AL % 1 R B O B9 AT R T — A R
CFD BLAP0RS B 1 LT Wi F B S ol . X F R
Al RAR AR TLES Myda il 7 fe Rik 00k .

du, /dx, =0 4

du, 1 9p ou,

Vv
2
91’ m

— d —
o o 2z, JFF/JFE(*u,u,,,)

(5)
K w0 L om T R R
Wi o MWK p BIES: F, RIRBUD
o, WRLT R A L om BT,
546G W O R A L ILES £ T R
FHWR N upu,) TR S R T 55
VR IR AR

gkb\zm (6)

Hrp v, =Cyk'"’A )
A, v, R TR R BG Cy i ARG k
Ry WK BB s A VA T S ) B

24 i it 14 7 A R0 RE O B F A L 5 (5) ay R
NN

— ( du, du,, ) 2
—u,u,, =v,| — —
" dz,, dz,

du, (3; 7;7) du,
—V

—u,u,, aI B al‘ ) 91, 917 - :X (8)
Hp X =Cyk"*/A €D

o, X IR Cy MWK R B,
Cy, BB T IRRE R R AN,
v, =Cyh F“‘ (9”1 +9”’")} T Ao

(’)I m 91 m a‘zjl

3 HEHEH

31 HEEE
K H ABAQUS 47 %08 A5 481, e b 5y 7K B%

Td K4 % ABAQUS H ity CFD A, 5 i
Ao R PN RE — PN 7K fl TR 5 S A R — PR K O
G . K B IR 4ok iR HT C30 4N 737 1R B T 2544
FWTIR A VR 60 m, MR KA 4 m, HAb
PR SFSE 15,3 m. 5 17,15 m. N4 JE 1 m, 3
CDP # 5 78 ABAQUS H i A B C30 X 1 2 %4
3R B K fA 38° L ot 0. 1. B R FE LEAE
1.16 K &%7 0. 666 7.k &% 0. 000 01, H Al
SR F 1, B A R T 2 B R A A Mohr-
Coulomb #UIBPEARM B, ZHILEK 2. A
RS R — [l W = — R B Al AT o e i — e
J2 — [l 0 42 ik TR 2 1) R AT s 4 kL DD 1) >R
V4G 4 il BEBE R BCR 0. 4 BUE R
Bl — BT 2 B Ry — Ao DR A 30 B 2R 2R - R
VB 2 i AR B G 38 A7 el 8D 235 4 JEC 5 4 24 B, I T
W] A5 b 3 B LR A A ) 55 R it Jon v I )23 1T
J7 ) ] N i AR . AT AE N AR i S AR A
T E R AL BRI KRS 0.2 m/s, A
H L A K R 7 Pk R O 0. 51 L iR T
Tt A~ Hy 7K g T, ) 38 07 2 S 80008 0 R 5 R
1 000 kg/m* .3l Sy Al & %L 0. 001 Ns/m’ JIRZS
HREBH 400", =4ERUEBAI LA 2.,
x1 CDP#EESH
Tab.1 CDP model parameters

FIR 1/ MPafIRIAE/ MPa ZRHRGIN T RT3/ MPa JER A/ MPa SZ A iIA F

2.434 580 0.000 000 O 0.000 000 14.814 528 0.000 00 0.000 000
2.107 870 0.000 056 1 0.251 830 21,183 420 0.000 72 0.293 609
1.587 959 0.000 125 0 0.451 168 18.444 716 0.001 67 0.477 825
1037299 0.000 245 0 0.646 137 14.781 707 0.002 64 0.600 930
0.785 255 0.000 356 0 0.736 336 11.993 966 0.003 59 0.681 139
0.364 079 0.000 982 0 0.888 642 9.983 714 0.004 51 0.735 860
0.148 772 0.003 430 0 0.961 716 8.508 974 0.005 41 0.775 083
0.093 592 0.006 680 0 0.918 227 7.395 406 0.006 29 0.804 3%
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Tab.2 Mechanical parameters of materials
X B AR MERT EE I HhiiR
Al /GPa L /MPa 1/ /(gscem *) JE/MPa

Fl#  5.00 0.29 0.6 35.0 2.7 1.3
Wiz 0.33 0.33 0.1 24.2 2.0 0.5
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Fig.2 Three-dimensional numerical model
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Tab.3 Calculation plan

TH WiRsEE/ m W2 GG/ m WiJZHi%R )1/ MPa

1 0. 15/0. 20/0. 25/ 10 0.1
0.30/0.35
2 0.20 10/15/20/25/30 0.1

3 0.20 10 0.1/0.3/0.5/0.7/0.9
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Fig. 3 Vertical displacement of tunnel lining

under different condition
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Fig. 4 Tunnel lining damage under different condition
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Effects of Plants on Nitrogen Migration and Accumulation in Bioretention System

WANG Hong-hao,ZHAO Fan, LI Jing-ling, YAO Yao,XUE Tian-xin
(College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to study the effects of plants on the migration and accumulation of nitrogen in the biological reten-
tion system, and promote the vegetation construction of rainwater biological retention system in loess distribution area, 5
groups of biological retention system simulation devices were constructed by selecting Iris, Hemerocallis, Sedum, Ophio-
pogon and non-plants. The migration of nitrogen in fillers and the accumulation of nitrogen in each medium under differ-
ent plant treatments were investigated. The results show that there was a close relationship between plant nitrogen accu-
mulation and plant biomass increase during the experiment, which was as follows: Sedum> Iris>>Hemerocallis™ Ophio-
pogon. The nitrogen absorbed by plants was mainly accumulated in the upper structure of plants. The distribution differ-
ence of NH, -N in the five groups of biological retention system fillers is not significant and the content of NH, -N is low.
NH, -N is mainly removed in the upper part of the packing layer by adsorption, and each system has a good removal
effect on NH/ -N. Plants have a significant effect on the distribution of NO; -N in the packing and the migration of NO; -
N in the system. Compared with the non-plant group, the system with plants can reduce NO; -N content in the filler,
and the lower the NOj -N content in the filler before influent, the lower the NO; -N effluent concentration. The average
TN removal rates of 5 treatments were as follows: Iris (50, 59%) > Sedum (43. 99%) > Hemerocallis (37. 85%) >
Ophiopogon (30.51%)>> non-plant(26. 09%).

Key words: bioretention system; plant; migration;accumulation; nitrogen
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Dynamic Response Analysis of Water Conveyance Tunnel

Under Normal Fault Dislocation

HU Liang-ming',LI Tian-xiao' s SUN Ben-bo' ,ZHAQO Zi-nan',LI Qian®,LI Shu-yu®
(1. School of Water Conservancy Engineering,Zhengzhou University,Zhengzhou 450001, China;
2. Yellow River Engineering Consulting Co. , Ltd. , Zhengzhou 450003, China; 3. Zhengzhou Water
Construction Reconnaissance Design Institute, Zhengzhou 450007, Chian)

Abstract: When the water conveyance tunnel in long-distance water diversion project passes through the potential
carthquake area. there is a major engineering safety hazard caused by active fault dislocation. It is of great engineering
significance to reveal the influence of fault dislocation on the stability of water conveyance tunnel. Based on ABAQUS fi-
nite element analysis software, considering the complex dynamic interaction characteristics of surrounding rock, fault,
lining and internal water, the three-dimensional numerical simulation of surrounding rock-fault fracture zone-lining-inter-
nal water system was carried out, and the influence of different fault dislocation momentum, width and cohesion on the
stability of water conveyance tunnel was analyzed in depth. The results show that the vertical displacement and damage
degree of the lining structure of the water conveyance tunnel decrease under the conditions of small fault dislocation, fault
width and large fault cohesion, which has a certain reference value for the theoretical study of the dynamic response of the
water conveyance tunnel across faults.

Key words: normal fault; water conveyance tunnel; numerical simulation; lining damage





