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Research on roughness of quincunx-pasted triangle blocks and
its application in tidal river model

XU Hua, XIA Yi-min, XIA Yun-feng, WANG Xiao-hang

( Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract; Previously roughness blocks such as gravels, cross plates and bar objects could not meet the need of
roughness, however, triangle blocks can do it ideally. The main influencing factors on roughness of quincunx-
pasted triangle blocks are as following: thickness, lateral distance, portrait distance, water depth and pasted
direction ( forward: vertex meeting current; backward: bottom meeting current ). Based on uniform water
experiments in the flume, roughness of all kinds of pasted schemes is obtained. Based on the experiment result,
when L is equal to P, semi-empirical and semi-theoretical forward formula and backward formula are deduced for
computing roughness, and comparing computing values with experiment values, error range is within 10%. It
indicates that the formulas have good accuracy. The research in this paper on Quincunx-pasted triangle blocks is
applied to the model of the estuary reach of the Yangtze River from Jiangyin to Wusongkou. The verification test of
tidal level and velocity indicates that tidal level and velocity in both prototype and model are basically identical ,

and the model can simulate water flow better.
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Tab.1 Experiment plans of quincunx-pasted triangle blocks in forward or backward directions
g & BE PR A/ mm HEE L/ em WY P/ em KE R/ em
ER 10 5 5 7.2.10.0.13.9.16.2 F122.3
Foh 10 7.5 7.5 7.2.10.0.13.9.16.2 F122.3
FIH 10 10 10 7.2.10.0.13.9.16.2 F122.3
Al 10 15 15 7.2.10.0.13.9.16.2 F122.3
ERRE 10 20 20 7.2.10.0.13.9.16.2 f122.3
o 5 15 15 7.2.10.0.13.9.16.2 F122.3
FTTH 15 15 15 7.2.10.0,13.9.16.2 F122.3
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Tab.2 Roughness of quincunx-pasted triangle blocks in forward and backward directions
KB b/ em
LxP/ ( mmXmm)
7.2 10.0 13.9 16.2 22.3

5%x5(10 mm)
7.5%7.5(10 mm)
10x10(10 mm)
15x15(10 mm)
20x20(10 mm)
15%15(5 mm)

0.022 0/0.023 6
0.024 6/0.026 7
0.023 0/0.026 1
0.018 9/0.021 0
0.016 2/0.017 6
0.016 0/0.016 5
0.023 0/0.026 5

0.020 6/0.022 3
0.023 2/0.025 2
0.021 1/0.024 2
0.017 4/0.019 3
0.015 1/0.016 5
0.015 0/0.015 5
0.021 0/0.024 0

0.019 9/0.021 3
0.021 9/0.023 7
0.020 0/0.023 0
0.016 7/0.018 1
0.014 6/0.015 9
0.014 6/0.015 0
0.020 0/0.022 8

0.019 0/0.020 4
0.021 0/0.023 0
0.018 8/0.022 2
0.016 1/0.017 5
0.014 3/0.015 4
0.014 3/0.014 8
0.019 1/0.021 8

0.018 5/0.019 6
0.019 5/0.022 0
0.018 0/0.021 0
0.015 7/0.016 9
0.014 0/0.015 0
0.014 1/0.014 5
0.018 0/0.021 0
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Fig.2 Roughness variation in different water depth in forward and backward directions
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Fig.3  Roughness variation in different block thickness in forward and backward directions
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Fig.4 Roughness variation in different pasted distance in forward and backward directions
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Fig.5 Roughness comparison between computed value and measured value in forward and backward directions
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Fig.6 Tidal level and velocity verification during the flood season
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