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Effect Analysis of Plant Ecological Technology on Bank Protection

—A Case Study in the Lower Reach of Zhang River
LI Ting ting', HUANG Jir hui', HOU Styan®, LIN Chao?
(1. State Key Laboratory of Hydraulic Engineering Simulation and Saf ety, T ianjin University, Tianjin 300072, China;

2. HaiheRiver Water Conservancy Commission, Ministry of Water Resource, Tianjin 300170, China)

Abstract: In this paper, the bank protection mechanism and effects of plant technology were introduced. A mathematical model

was developed to analyze the soil reinforcement by the plant root system and the reductions of flow drag force and scouring a

round spur dike by the above ground parts of plant based on a flood control construction ( spur dike) located in the dow nstream

reach of Zhang River at Chengcun. T he results showed that although the effective flow drag force near the soil of spur dike irr

creases with the increasing of flow rate after the planting, the increment decreases, which indicated that the reduction function of

the plants increases with the increasing of flow rate. M oreover, the study concluded that the scour depth of the flood control

construction (spur dike) reduced by 40 to 126 cm in the range of studied flow rates.
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Table 1 The values of k| under different bed

sediment transport modes
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Fig. 1 Distribution of cross sections in the Zhang River used in the HEGRAS model
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Fig.2 Comparison of the calculated scour depths using
the model and Xu Linbo Formula

A1 95 A 1 T8 T WO BIF ST RS 52, A5 1 [ i

Wb, PRRE B RE 9 2 96 m, WIS P Bif% K 7. 87 em, T34k
72 51 mo B MRS, B R B E A S 0 08,
WA LT T HARIER T, 454+ RN i 28R ke
BN RAR - T RE IR ) OGRS T A rh S M
TP RIS Dol 0. 16 mm, R BRENTE ) 3 n .

TR WS, 1 AT A0 L v SRS AR 2, R A
T UM - e )y SR AR (K K HE R ) 43 50l R R
RIS S 3 AR 4. 3 AN, BN A Rt
3,7 B A B 48O T, (EL 0 R R S, 1 A A
PR G BT B4R F B O e KT 3K, R K 4 AT,
TRV S R ) AR [ K e 1, BE AR Bt AL e 3K T
Hm.

A - IBORE (VG A0 W) % A #) HEG RAS B84 )5, i
ST R A AR I T SR AT PO b R BE, 5 TR F e i R R
BT LR, S5 LI 5.l B AT, AN R, AT R R
BT B b RRR RE A WA SR8 4D, IR IR BEAE 40~ 126 cm 2
IR, 3 2 W AE A0 Bl 7 5 394 58 - A UBY 5B, B 12358 BRI
A3, TR BB B T AR . HR 6 T
S0, AEAIB BT ek R S R AR A K
R, U — @ TS P, SRR, R AR T G 52 e £
HORBRE] .

A GHE - 33



F 11 K% 66 # - MACAE G AF R 2013 F 5% 38

2
Table 2 The calculated results of effective drag force of the soil
i
J(md e 1) 50 100 150 200 250 300 400 500 600 700 800

Tmlﬂ.ﬂ% 0 0 0.190.320.430.520.60 0.8 0.9 1.07 1. 17
Sb 7K m

EyEil
jﬁ(ﬁﬁ%) 0 0 0.86 1.4 1.822.162.753.21 3.58 3.93 4.21
3

Fig.3 Variation trend of the effective drag force

of soil with the increasing of river flow

4
Fig. 4 Relationship between the river flow and drag

force imposed on the plant

5

Fig.5 Comparison of the scour depths of spur

dike before and after planting willow

c 34 HAS5IRE

6

Fig. 6 Variation trend of the scour depth decrement of spur

dike with the increasing of river flow
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