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Fig.1 A sketch diagram showing the principle of bionic grass technology
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Fig.2 The experimental tank for the physical model tests
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Fig.3 A step-type topographic instrument
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Fig.4 A sketch map of the bionic grass layout
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Fig.5 The topographic change along the pipeline on sandy seabed under wave action
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Fig.6 The topographic change along the pipeline on silty seabed under wave action
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Fig.7 The topographic change around the pipeline

I IET 7wl R 2008 3.8 em , EAE IS A% A ORI IR B3R R IR AR FI I ) 45 ) 5€ 2 AR [ L R A1 5
“P5E RS OLT AT R IE IR T J7 B R TR E 200 2.3 em LR BE Lo 05 A A 0T 5L AU
REAE 8 17 e FS T 2 0 ) 5 R ) e ] 00 T I e B R Y i PR R A b O B A R A T B
KA A5 R 248 08 LS A K 3 32 B BELES 180 R 7= A2 T 3L R ISP T B KR 52 3 e 4 G ks 2
NI 1R T ;o B(5 37 N

3 DA REAR N

H 2005 4F DLk , 2 1 390 1 45 5 DX A g R DN v S e A 3 22 B A BOAFAE » 48 it 22 R [l B A 3L S A%
SRR PR R R N 35 9 — B (] SV A0 (A R X 5 3 L 0k R 0T A % 1) TR S X3, A R 4 A R
Bt T, T 2011-06—07 5¢ W T4l i% .

D5 B AT G 45 2 AT 4 ORI 25 SR 6 Bb R (L )« X3l N A A 18 5 A o ) [X B, B AR A 41 kAT
PR R [ S Ah 3L {8 g AR DN e 08 i B T S0 A AN () A B A 460 5% . AR AE 3 2 B s W 4 10 A TR K TR 2 4k
FH 85 0 140 005 A 6 1 DX B AR )7 A A I AT G T VAR (2010-10,2011-05) S /i (8] 3 7 4, T 3508 /K R ke AR 45 K
VO AL A S8 A Sy WY W T Al 15 5 A S IS D B T K TR T 3 R i i e AR, B A A TR IR

19 A5 A B4 B

g
%
£ j 2012-06#&1
~ 20 2011-1043
2011-05%:
21 | 2010-104&1

3.64 3.66 3.68 3.70 3.72 3.74 3.76 3.78 3.80 3.82 3.84 3.86 3.88 3.90 3.92 3.94 3.96 3.98 4.00
kpfE

8 7R iy DX By AR AR T HIT R 4% T UK TR X ]

Fig.8 Water depth contrast diagram before and after the installation of bionic grass in the eastern gully area
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Bionic Grass Protection Technology for Submarine
Pipelines Under the Threat of Huge Wave Erosion

LI Jun-jie, HOU Zhi-min, TIAN Pei-sheng
(Shanghai Geophysical Branch s Sinopec Offshore Oilfield Services Com pany, Shanghai 201208, China)

Abstract; The bionic grass protection technology is a kind of technology that is used to prevent the devel-
opment of scour through reducing the speed of water flows and then promoting the deposition of sediment
particles around the submarine pipelines. Wave-induced current is an important hydrodynamic phenomenon
in the coastal waters and can directly influence the coastal geomorphic evolution and the sediment transport
process. Under the conditions that wave acts on different seabed substrates, the protective effect of bionic
grass on submarine pipeline scour and the influence of different layout of bionic grass on the protective
effect are simulated through multiple sets of physical model tests. Also, the mechanisms of the actions are
studied preliminarily. Combining with the practical application of bionic grass technology in the Pinghu oil
field, the protective effect of the bionic grass on the suspended submarine pipelines is proved to be obvious.
However, it is argued that the waves in the coastal waters may produce stronger bottom currents so that
the scour-prevention effect of the bionic grass on the submarine pipelines by damping could be better in the
sandy seabed areas than in the silty seabed areas, reflecting that the scour-prevention effect of the bionic
grass is related to the seabed substrates. The layout of bionic grass plays also an important role to the
scour-prevention effect of the bionic grass. It has been found that the bionic grass which is laid on both
sides of the submarine pipeline plays the role of protection. It is therefore suggested that in order to obtain
better protective effect, the bionic grass technology should be operated in combination with the traditional
methods in accordance with specific conditions.
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