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Table 1 Computation result of the stability coefficient of cubic steel reinforcement cages on smooth cement surface
R/ G2 Ji Y 51 H#E JERIK R/ m JEREE V/(m - s™") FE R ALK
(L-s™h) e i/t D/m 1L ] 13 2 5h 1E3h 23h

z-1 2.00 1.24 16. 68 11.52 2.79 4.03 0.56 0.82
z-2 3.91 1.55 15.18 10. 80 3.06 4.30 0.56 0.78
z-3 6.75 1.86 13.44 9.78 3.46 4.75 0.57 0.79
50 z-4 10.72 2.17 12.90 9.60 3.60 4.84 0.55 0.74
z-5 16.00 2.48 12.72 9.00 3.65 5.16 0.52 0.74
z-6 22.78 2.79 12.00 8.52 3.87 5.45 0.52 0.74
z -7 31.25 3.10 10.20 8.40 4.56 5.53 0.58 0.71
z-1 2.00 1.24 19.20 13.80 3.63 5.05 0.74 1.02
z-2 3.91 1.55 18.72 13.50 3.72 5.16 0.68 0.94
z-3 6.75 1.86 18.18 13.20 3.83 5.28 0.63 0.87
75 z-4 10.72 2.17 17.52 12.90 3.98 5.40 0.61 0.83
z-5 16.00 2.48 16.80 12. 66 4.15 5.51 0.60 0.79
z-6 22.78 2.79 16. 68 12.48 4.18 5.59 0.56 0.75
z =7 31.25 3.10 16.02 11.70 4.35 5.96 0.56 0.76
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Table 2 Computation result of the stability coefficient of cubic steel reinforcement cages on stone bed ( A =0.3m)

R/ . T | Efe JEE K/ m SRR V/(m - s™") RaE REK
(L-s 1) 7 i/t D/m 1k3h i3l 13 L E 138 A2zl
z—1 2.00 1.24 19. 86 15.90 4.68 5.85 0.95 1.18
z-2 3.91 1.55 20.52 15.90 4.53 5.85 0.82 1.06
z-3 6.75 1.86 19.38 15.18 4.80 6.12 0.79 1.01
100 z—-4 10.72 2.17 19.86 14.70 4.68 6.32 0.72 0.97
z-5 16.00 2.48 19.32 14.28 4.81 6.51 0.69 0.93
z-6 22.78 2.79 19.50 13.56 4.77 6.85 0.64 0.93
z -7 31.25 3.10 19.20 13.38 4.84 6.95 0.62 0.89
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Table 3 Computation result of the stability coefficient K of steel reinforcement cages of bar shape on smooth cement surface

b= e En | FEEUKE/m

JRRIHE V/(m - s7")

=) #@fﬁ 172 173
s WG A T Thg me ks & ks ms et Re
z-5 — 1.00 2.48 12.72 9.00 3.65 5.16 0.52 0.74 0.52 0.74
(o2 T 1.54 2.48 10.20 7.74 4.56 6.00 0.65 0.86 0.52 0.74
H 1.54 2.48 10.20 5.88 4.56 7.90 0.65 1.13 0.52 0.98
50 (-3 Tl 2.02 2.48 9.48 8.58 4.90 5.42 0.70 0.78 0.49 0.62
H 2.02 2.48 9.48 7.56 4.90 6.15 0.70 0.88 0.49 0.70
(_4 Tl 2.83 2.48 8.88 8.22 5.23 5.65 0.75 0.81 0.45 0.57
H 2.83 2.48 8.88 7.08 5.23 6.56 0.75 0.94 0.45 0.66
z-5 — 1.00 2.48 22.62 16.98 4.11 5.47 0.59 0.78 0.59 0.78
Lo Uiy 1.22 2.48 19.86 15.48 4.68 6.00 0.67 0.86 0.61 0.80
H 1.22 2.48 19.86 15.00 4.68 6.20 0.67 0.89 0.61 0.83
(22 i 1.54 2.48 18.72 15.96 4.97 5.82 0.71 0.84 0.57 0.73
100 B 1.54 2.48 18.72 15.48 4.97 6.00 0.71 0.86 0.57 0.74
(=3 i 2.02 2.48 18.24 16.08 5.10 5.78 0.73 0.83 0.51 0.66
H 2.02 2.48 18.24 14.76 5.10 6.30 0.73 0.90 0.51 0.71
‘4 i 2.83 2.48 17.82 16.44 5.22 5.65 0.75 0.81 0.45 0.57
H 2.83 2.48 17.82 11.52 5.22 8.07 0.75 1.16 0.45 0.82
x4 ABRKEALRNHERERY KITEER
Table 4 Computation result of stability coefficient K of flat steel reinforcement cages on smooth cement surface
*ﬁ’ﬂ‘iﬁﬁ/ G , WalER JEADKE/m JERIRE V/(m - s7") FaE BB K K. /A2 Ko /A3
(L-s7D) D/m bz = i T - e
z-5 1.00 2.48 16.80 12. 66 4.15 5.51 0.60 0.79 0.60 0.79
b-1 1.22 2.48 15.00 12.48 4.65 5.59 0.67 0.80 0.61 0.75
75 b-2 1.54 2.48 13.38 11.40 5.21 6.12 0.75 0.88 0.60 0.76
b-3 2.02 2.48 11.70 10. 56 5.96 6.60 0.85 0.95 0.60 0.75
b-4 2.83 2.48 10.20 9.12 6.83 7.64 0.98 1.10 0.58 0.78
z-5 1.00 2.48 22.62 16.98 4.11 5.47 0.59 0.78 0.59 0.78
b-1 1.22 2.48 19.50 16.26 4.71 5.72 0.68 0.82 0.62 0.77
100 2 1.54 2.48 17.70 15.42 5.25 6.03 0.75 0.86 0.60 0.74
3 2.02 2.48 15.60 13.80 5.96 6.74 0.85 0.97 0.60 0.77
4 2.83 2.48 13.98 12.36 6.65 7.52 0.95 1.08 0.56 0.76
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Fig. 1

measured values of the flow velocity for movement

Comparison between computed values and

stopping and movement initiation
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Table 5 Comparison between computed values and measured values of scour resistance velocity

for flat steel reinforcement cages on stone bed( A = 0.3 m)

OB L/ %e R I ER H/ em Vigg/(m - s7") Vipgg/(m - s71) WE/(m-s™h)
(L-s™h) MY ZWA Dem g gl B i3l 13 e I
z-5 1.00 2.48 19.32 14.28 4.81 6.51 4.84 6.47 0.03 -0.04
b-1 1.22 2.48 17.10 13.38 5.44 6.95 5.34 6.92 -0.10 -0.03
100 b-2 1.54 2.48 15.12 12.60 6.15 7.38 6.00 7.48 -0.15 0.10
b-3 2.03 2.48 13.92 11.40 6.68 8.15 6.89 8.20 0.21 0.04
b-4 2.82 2.48 11.70 10.38 7.94 8.95 8.12 9.15 0.18 0.19

S - - - - - 6.20 7.59 6.24 7.64 0.03 0.05
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Table 6 Computation result of stability coefficient of steel reinforcement cages with tetrahedral

shape on smooth cement surface

HLRL i/ . R 1631 4% JER KB/ m JEARL G V/ (m - s™1) Rt REK
(L-s™) ikt /1 D/m 13 e 3l 1k gl 1k 25
smt — 1 6.75 1.86 16. 14 14.88 4.32 4.69 0.71 0.78
smt —2 10.72 2.17 14.22 13.74 4.90 5.07 0.75 0.78
75 smt —3 16.00 2.48 14.46 12.72 4.82 5.48 0.69 0.79
smt —4 22.78 2.79 13.56 12.60 5.14 5.53 0.69 0.75
smt -5 31.25 3.10 13.14 11.46 5.31 6.08 0.68 0.78
smt — 1 6.75 1.86 21.24 20. 64 4.38 4.50 0.72 0.75
smt —2 10.72 2.17 19.68 18.00 4.72 5.16 0.72 0.79
100 smt -3 16.00 2.48 19.26 17.34 4.83 5.36 0.69 0.77
smt —4 22.78 2.79 18.48 17.28 5.03 5.38 0.68 0.73
smt -5 31.25 3.10 17.64 17.04 5.27 5.45 0.68 0.70
R7 A=0.3mAMRRNOEAFNGERERBITEER
Table 7 Computation result of stability coefficient of steel reinforcement cages with tetrahedral
shape on stone bed(A = 0.3 m)
HORE R/ . JEim LB E 7 JEIK TR/ m JEBIGE V/(m - s71) T AR K
(L-s™h) B/t D/m 1E3) 3 1E3) 3 1E3) gl
smt — 1 6.75 1.86 17.88 13.32 5.20 6.98 0.86 1.15
smt —2 10.72 2.17 15.90 13.20 5.85 7.04 0.90 1.08
100 smt —3 16.00 2.48 15.54 12.84 5.98 7.24 0.86 1.04
smt —4 22.78 2.79 14.52 12.48 6.40 7.45 0.86 1.01
smt -5 31.25 3.10 14. 46 11.70 6.43 7.94 0.82 1.02
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Computational Method for the Stability of
Steel Reinforcement Cage Applied in River Closure

LI Xue-hai', CHENG Zi-bing', WANG Shi-peng’, SHI Jiao-hao'
(1. Hydraulics Department, Yangtze River Scientific Research Institute, Wuhan 430010, China;2. Wuhan Changke
Engineering Construction Supervision Co. Ltd. , Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract ; The steel reinforcement cages with hexahedral shape are widely applied to river closure. Through tests
and engineering example verifications focusing on weight, shape and bottom protection, the related formulas are fit-
ted for the first time to compute the flow velocities for movement stopping and movement initiation of hexahedral
steel reinforcement cages in consideration of cage shape and bed roughness. The fitted formulas are of high accuracy
and practicality. In addition, tests on the stability of steel reinforcement cage with tetrahedral shape revealed that
its movement stopping stability is prior to that of hexahedral cages of the same weight in the case of end-dump clo-
sure ; whereas for bottom protection, the difference in movement initiation stability is little.

Key words:river closure; steel reinforcement cage with hexahedral shape; steel reinforcement cage with tetrahedral

shape; stability behavior; influencing factor; computational formula

ARRRARARRRARARRRAARRRAARRRARRRAARRRARRARARRARARRAARRAARRAARRRAARRRAARRRARRRARRARARRARAARRARARRAARRRAARRRAARRRAA

(#3530 1)

Stability Analysis of Block for River Closure and Practical Formula

HUANG Guo-bing', LI Xue-hai', CHENG Zi-bing' ,HU Guo-yi’

(1. Hydraulics Department, Yangtze River Scientific Research Institute, Wuhan 430010, China;

2. Graduate Department, Yangtze River Scientific Research Institute, Wuhan 430010, China;)
Abstract ; The stability calculation of river closure block is an important basis of river closure design. According to
basic formulas obtained from force analysis and experimental research data, the influencing factors of block stability
and the applicable conditions of classic formulas for block stability are analyzed. It is pointed out that these parame-
ters as water depth H, vertical velocity coefficient a, relative roughness A/D and circumferential motion coefficient
& should be considered when vertical velocity distribution is not rectangular in the closure gap. Through model tests
and project example verification, the practical computing formulas of block stability are put forward for full-width
rising and end-dump closure methods in different constructing periods and with different embankment head shapes.
The research result is a supplement and improvement to the stability theory of river closure block.

Key words:block for river closure; stability; force analysis; influencing factor; computational formula; measures
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