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Fig.1 Schematic diagram of bioretention system structure
i E R R R OEL 4 MR AR N
PR, B E A 4 BRAE ) L RIS e R

Pyxf BRAL, A BEA AT RS IR 2 B P A AT
22 WHBEAE

221 KoK & FK R

T 56 18 RO K TR 5 A s Bt SR AR = L
10 1, R EBM N 1 AR, BEW TR 60
min, MR K S T 2R WA TSR 755 50 A A A 42
AR 5. 44 Lo ARHE K 5T g R 38 PR Y K K BT
AT F4 R G G 4 SR N TR A A 0L TR K AR
KBTHE bR B E WK 1,

£1 BURKERKR

Tab.1 Simulated rain-runoff water quality
gE| 2%l W/ (mg+ L7
TSS BEHEL 600
NH; -N NH, Cl 4.704+0.16
NO, -N KNO, 5.57+0. 14
TN 10.72+0. 22
222 kit FE

2021 4 5 F 58 ke 0 AR 7R iR 5 R 3l
AL A7 30 4 A B R KRR 75 5 A A K
KT A A5 Bh A AKOK R R . I
a8 7 d—AJEIHPEK 5. 44 L 3K 8 K.
223 KRR K E J7

(D IKFE SRR Kot 7 ik . B 0 50 i /K i
SRAEHEAKOKEE , FAAE K AR AE K IR K
7K 45 I SR 4 /KR TR] B0 R KR R B JR —
Wit KGR G 76 R G HEK % T W E A 25 mL
(B Sk SERE T S 38 Jxk A e B R e R AR
MY RR I b Sk R B AN [A] IR B B FL B KA. TN
K JH B b B R B i 55 A1 43 OO BE B e
NO, -N SR & F @i 0 & , NH, -N R K
TR 366 BRI A

) LR M . £ NO, -N R & F
A e » R NH, -N SR FHEE B i b (0200 %

COAHY R AR oy M 7 s . W80 53X 50 iy
Jei AEL ) B4 b 5 48 TR 25 RN b T 65 R T 25 O vk

o RV A 5 b 1 A= o b A g R R BE ok
T ZE s HE ) TN R 21 SR LG S R0
23 HEFHE

AEERFITEARXN.

Vi can — Vik €
?ﬁ?{%%%: gk C itk h ok kaloo% (1)
V&/k C stk

KA Vi AIEKIRFL, L Vi b KRR L
coux MIEKBRZWE . mg/Licy WHKREHK
., mg/L.

3 ZBREHM

31 REEHEWHFMER

AR AT, & RGBS MY T
i FRFE SR WE 2, & 2 AL FEE AR
s ey et I N i 7/ O 1 1 < S
T—ERE AR ER. MM AR REH
i ERAR IR N R K> Bl > R > 4
A H o B AR BB E S 2049,
1.90.1.43,0. 43 g/m’; b F ¥R £ B &4
A 0.45.0.71,0.96.,0.37 g/m”, H k545 R
AT B A 00 A 8] A5 A 0 M L R R B
HRFH T \E S RMDE A EH AR R
Hig i el K. ol S HAeEMARRZRER
84.7%.72.9%,

5~

ErNiAnT pZ]nns -
A rnEnT RRtmei

0 EENS
SE EE NERX
L=t
2 HBEAMEREE4HEYPIHNRER
Fig.2 Nitrogen accumulation in 4 plants during experiment
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Tab.2 Physiological indexes of tested plants
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Fig.3 Accumulation of NH -N in fillers

under different plant treatments
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Fig. 4 Migration of NH; -N in system under

different plant treatments
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Fig. 5 Accumulation of NOj -N in fillers under

different plant treatments
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Fig. 6 Migration of NO; -N in system under

different plant treatments
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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





