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Study of Using Gabion to Protect Downstream Slope of Stone Weirs

Abstract

In the present research, the stability of stone weirs protected by gabions and subjected to
overtopping flow rates under the effect of high flow rates has been studied experimentally. Four
weir models with different downstream slopes [1V:2.5H, 1V:3H, 1V:4H, 1V:5H, 1V:7.5H ]
were constructed and tested. sixty experiments were carried out for four cases of gabions laying
on the downstream slope, laying gabions with one layer and no connections (M-1), laying
gabions with lateral connections (M-H), laying gabions with longitudinal connections (M-V),
laying gabions with two layers (M-2] using three gravel diameters (11.11,15.9 and 22.25)mm.
From the data analysis, many equations were obtained for the estimation of failure unit
discharge in terms of equivalent gravel diameter, relative submerged intensity of gabions,
gabions layer solidity, and tangent of internal friction angle of gabions, for each case of gabions
laying. A simple method was presented for the design of stone weirs protected by gabions in
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terms of maximum failure discharge with the help of design charts obtained from the present

study.

Comparing results of the present study with those of other investigations show that stone
weirs protected by gabions stand higher failure unit discharge than rockfill and earth weirs

protected by gabions.
Key word: Gabion, Rockfill weirs
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Aaadial) g iladl) 8 Lagall sl :(1) Jgaadl

38

1V:7.5H 1V:5H 1V:4H 1V:3H 1V:2.5H Jaall
3.75 2.5 2.0 1.50 1.25 (o) sasal mind 481 dalisdl) 1
0.5 0.5 0.5 0.5 0.5 (p) Fed dled 2
3.78 2.55 2.06 1.58 1.346 ()35 i pusii) Jsall Jsha 3
15.12 10.2 8.24 6.32 5.38 Casiiall 23 4
60.48 40.8 32.96 25.28 21.536 NL=1 miudl e dpaall Pl sse 5
120.96 81.6 65.92 50.56 43.04 NL=2 miudl e dpaall Pl sse 6
7.59 11.31 14.04 18.44 21.8 () el Al 7
Ds dais 52 daie e e
) e s e
() (e) (e)
32.0 11.11 9.52 12.7 A
32.8 15.90 12.7 19.1 B
34.0 22.25 19.1 25.4 c
a(20 x25) slagls colal) 8 Lasiiaal) 4 il ) cilialga (3) Jgand
| <) D,
oy a' Ps r‘:*]
Com [o2) (o) (¢12) (o)
34.2 0.716 2.638 398 1050 11.11
35.4 0.576 2.664 458 1220 15.9
36.7 0.500 2.720 555 1510 22.25
35.4 0.597 2.674 470.33 1260 Jaadl)
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(2) Laslaall (R?) yasill Jalaag (by @) cdalaall o (4) Jgand)

M-2 M-V M-H M-1 s 4
R? b, a, R? b, a, R? b, a R? b, a Ay
0.937 -1.22 5.65 0.856 -1.07 529 0.936 -1.25 5.25 0.927 132 4.25 1.51
0.955 -1.33 4.26 0.949 -1.19 6.21 0.952 -1.33 4.14 0.955 -1.41 3.16 1.22
0.984 -1.41 3.26 0.956 -1.22 5.06 0.975 ~1.44 3.0 0.976 -1.41 2.67 1.05

(3) Wslaall (R?) ayanill Jalaag ( byed) cdlalaall o (5) Jgand)

M-2 M-V M-H M-1 easd

R? b, a R? b, a R? b, a, R? b, a, Jadl
0.988 0.223 6.92 0.959 0.177 9.54 0.965 0.247 6.18 0.84 0.211 5.86 1V:2.5H
0.999 0.67 3.38 0.968 0.691 4.22 0.964 0.594 3.92 0.987 0.692 2.6 1V:3H
0.975 0.635 4.68 0.892 0.528 7.34 0.984 0.691 3.85 0.997 0.776 2.68 1V:4H
0.977 0.408 10.6 0.999 0.629 7.195 0.969 0.449 9.116 0.995 0.594 5.38 1V:5H
0.91 0.125 44.189 0.9995 0.155 43.59 0.913 0.127 43.71 0.85 0.191 32.17 1V:7.5H

A Al Sl il 235 e JERY iy o 3343 Ay gial) Auaill 1(6)J gan
1V:7.5H 1V:5H 1V:4H 1V:3H 1V:2.5H Jaall
1510 | 1220 | 1oso | 1510 | 1220 | 1050 | 1510 | 1220 | 1050 | 1si0 | 1220 | 1o0s0 | 1510 | 1220 | 1.050 (raS) ALY
(-] 02 s o
s7.14 | 563 soar] 3435 | 274 | 2272 | 300 | 2261 | 1755 | 2192 | 1823 | 1357 | 115 | 1013 | 9.92 M-1
BEE USRI R e

11.9] 1279 1834 1103 | 1679 | 26.32 9.4 25.17 208 | 2272 | 19.03 | 2159 | 2087 | 2537 | 19.96 M-2
125 1207 175 868 | 11.57 | 20.16 7.3 1942 | 1402 | 192 | 1695 | 2012 | 14.78 23.4 12.1 M-H
21.6 17.6 249 | 4731 | 4927 | 43.93 | 1997 | 5077 | 4405 | 6834 | 4866 | 68.02 | 426 | 5597 | 46.27 M-V
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) JiSI 4 ) ALl ks 43Sy ALS 1(7) Jsaal)
A
1V:7.5H 1V:5H 1V:4H 1V:3H 1V:2.5H
M Ps M Ps M Ps Ps M Ps M A A
Yol s 3ofais Sl AR Sl 3ufais 3ufais PefsS SRS Yol s (p55) Zpaall
20.74 1866.85 20.74 1866.85 20.74 1866.85 1866.85 20.74 1866.85 20.74 1.050
24.099 1515.65 24.099 1515.65 24.099 1515.65 1515.65 24.099 1515.65 24.099 1.220
29.827 1340.55 29.827 1340.55 29.827 1340.55 1340.55 29.827 1340.55 29.827 1.510
oialyyll gisail (C ) bl iy s qrimacs Jalea 3(8)J 522
(v : 7.5H) (v :5H) (v :4H) (v :3H) (v : 2.5H) Ju
c @ ol g ar el @ el @ el a i) g A ars
f f f f Lo\ s
s | (o850 cseadl | (-85 S | (o850 oyl | (-85 Syl | (p8) A ()l
1.04 48 50.11 1.12 20.3 22.72 1.04 16.9 17.6 1.09 12.4 13.57 1.11 8.9 9.92 1.050
1.04 54.3 56.3 1.06 25.9 27.4 1.1 20.62 22.6 1.08 16.9 18.23 1.02 9.9 10.13 1.220
1.03 55.3 57.14 1.04 33 34.35 1.03 29.3 30.1 1.09 20.13 21.92 1.17 10.3 11.5 1.510
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