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Design methods for soft mattress in deep water and immersion along
flow conditions

HUANG Zhao-biao, CHAI Hua-feng, LI Feng-hua
(Changjiang Waterway Planning Design and Research Institute, Wuhan 430011, China)

Abstract: The flow erosion intensity on soft mattress can be reduced effectively in the way of immersion along the flows.
However, as the force condition is complex during the sinking process of soft mattress, it is difficult to ensure the structural
safety. The force on the soft mattress in deep water and immersion along the flow conditions is analyzed. Field tests are carried
out to validate the theoretical analysis results. Based on the force analysis, a new design method for soft mattress in deep water
and immersion along the flow conditions is proposed. The structure has been well used in the middle and lower waterway
regulation project of Yangtze River.
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Fig. 1 Plan view of channel improvement project for Heishazhou

waterway
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Fig. 2 Forces acting on a soft mattress
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Fig. 3 Immersion of mattress
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Fig. 4 Tensile forces of soft mattress per meter at various
measuring points
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Table 1 Characteristics of soft mattress with different ballasts
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Fig. 5 Structural diagram of soft mattress

FRIDIAUE B TR RS, e T




176 H O+ T OB % M

2016 4F

AR IR S BRI R, TR HEA
WE R, WK TR, Hetk e miga, %
WIEAE 3~4 m, DHHATLA G, WPIR, %
BTE LR R AL . Bk B, UK HEHRAT
PEAE S BB X S R AR 45 T SRR B

3 & i
SRR R AT I 0 RIS R

. ﬁﬁ%%ﬁﬁ KRB LR S i

O BAIUKTEITH AT, 05 A1+
5L, KBTS, HOKHHEZ ) S
SRR AT, ity TIBUKITHE R 52 T3 11507
i, RUIESE, STV RE BT R S 2
TN, TSR O T HE AR 0 e

(2) 5HHA P T AL RS2 i
il A TR i SR B A, A
IO, FERFIRET: RS ERAIITR, LR
AP BUIRITHE M T T 23R, 33 T RA
1 TRERR

SE -

(11 & M. PRHEITE 896 TR PN D). ki
£, 2004(9): 70 - 73. (CAO Mian. Application of flexible
mattress in waterway regulation engineering of the Yangtze
River[J]. Port & Waterway Engineering, 2004(9): 70 - 73. (in
Chinese))

2] B B, £ TR DR K A IE IA B AR o i B T
FANBT[D]. BRI K%, 2004. (GU Yong. Geotextile
applied research and design in the Yangtze estuary deepwater
channel regulation project[D]. Nanjing: Hohai University,
2004. (in Chinese))

(3] FitifE%. MiiER B T REHAHR B 5 SCBEBOR (BT FE D).

b BiIESAPE, 2003, (LU Xing-mei. Research on

channel control engineering soft mattress laying boats and

key technologies[D]. Maritime
University, 2003.(in Chinese))

[4] 1 A&, ®%, STR I ARIL T WA BOlIR R v AT S5
WLEE[)]. /KBl , 2010, 21(1): 84 - 88. (REN Jie,

ZENG Xue-zhi, JIA Liang-wen. Mechanism study of

Shanghai:  Shanghai

retrogressive erosive erosion in the lower reach of Dongjiang
River[J]. Advances in Water Science, 2010, 21(1): 84 - 88.
(in Chinese))

[5] e, BEE . KIL T R IKE fUE B in TR
WEFE ). JKig T, 2007(5): 70 - 75. (XUE Xiao-hua,
HUANG Zhao-biao. Regulation scheme of Heishazhou
waterway downstream the Yangtze River[J]. Port &
Waterway Engineering, 2007(5): 70 - 75. (in Chinese))

(6] B HIE, XM, ATL N i BRI ACE fT3E i TAREMUK
UUHENE T T2 ER]. s KITHTEM R Bt ot 7t b,
2006. (HUANG Zhao-biao, LIU Lin, et al. Research on
construction technology sailing mattress in the Yangtze River
Heishazhou waterway channel improvement project[R].
Wuhan: Changjiang Waterway Planning Design and Research
Institute, 2006.(in Chinese))

(7] SkEHL, ™2 3E. BARHFR KIS 14 52 71056 53 #r (0],
Kig T#, 2002(10): 34 - 35. (ZHANG lJing-ming, YAN
Zhi-fei. Structure stress test analysis of flexible mattress
during deepwater sinking[J]. Port & Waterway Engineering,
2002(10): 34 - 35. (in Chinese))

(8] X i MUIE TAEPAAHIIHRIZ 717 B D). BB i
PE T K%, 2010. (LIU Ying. Force analysis for soft mattress
of waterway engineering[D]. Wuhan: Wuhan University of
Technology, 2010. (in Chinese))

(9] KILHUER. FiiE TRETF MM Jbut: N RASHE ikt
2004. (Changjiang Waterway Bureau. Waterway engineering
manual[M]. Beijing: China Communications Press, 2004. (in

Chinese))

CRICST4m  WHEERD



