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Effects of PAM molecular weight on sediment production in soil

embankment under different rainfall intensities
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Abstract: [Objective] The objectives of this study are to explore the effect of different molecular weights of
PAM on the erosion prevention of the protective slope of an embankment in Northeast China, and to explore
the effect of PAM solution on the slope surface of the embankment under spraying mode, so as to provide a
theoretical basis for the treatment of soil embankment in northeast China. [ Methods ] An indoor artificial

simulated rainfall experiment was designed to study the backwater slope of the embankment in the upper
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reaches of a black soil area in northeast China, and three different rainfall intensities (180, 200, 220 mm/h),
bare ground (molecular weight 0) and four different PAM molecular weights (1 200, 1 400, 1 600, 1 800)
were set up, and the PAM concentration was 4 g/m’, and the PAM solution was sprayed on the
experimental slope with 4 g/m* PAM ratio of 3.5 L water. The characteristics of runoff and sediment
generation on the slopes with different molecular weights of PAM under three rainfall intensities were
studied, and their hydraulic parameters were analyzed. [ Results] (1) Under the same rainfall intensity, the
amount of runoff and sediment yield on the slope with PAM is smaller than that on the bare slope. (2) Under
the same molecular weight of PAM, runoff and sediment generation on the slope increases with increasing of
rainfall intensity. Under the three types of rainfall intensities, the sediment reduction effect of 18 million
molecular weight was the best, and the maximum sediment reduction was 57.74%. (3) By calculating the
Frode number (Fr) and Reynolds number (Re) of slope flow, it is found that Re<{500 shows that the flow
form is laminar flow, and when the rainfall intensity is 220 mm/h, the flow pattern of bare slope is rapid,
and the rest are slow flow. Rainfall intensity, PAM molecular weight to water flow power, and unit water
flow power can be described by power functions. [ Conclusion] It can be seen that the application of PAM
solutions with different molecular weights on the slope of an embankment in northeast China can effectively
reduce the amount of sediment produced by runoff, and the effect of sediment reduction is particularly
obvious, and in the molecular weight interval of PAM selected in the experiment, the application of PAM
with a molecular weight of 18 million has the most significant effect on the sediment reduction of the
experimental slope, and the PAM can improve the infiltration capacity of soil water and provide a reference
for the control of soil erosion in soil embankments.

Keywords: rainfall intensity; PAM (polyacrylamide) molecular weight; flow reduction and sediment reduc-

tion; earthen embankments
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Table 1 Total sediment formation from runoff on each slope
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SFE/H B/l /g T/ L U/ g it /L b/ g
0 97.3 10736.25 109.9 11864.38 121.3 12981.18
1200 93.1 4897.29 98.6 5368.96 108.4 6168.42
1400 94.3 5004.47 100.6 5289.56 111.2 5980.62
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1800 89.4 4715.82 97.7 5013.76 110.8 5965.79
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! Pe/ 7 Re Fr o v
(mm+h™") (Wem™ %) (mes™H)
0 225.16 0.7133 0.2301 0.0199
1200 218.39 0.6341 0.2231 0.0182
180 1400 210.22 0.6655 0.2148 0.0185
1600 212.34 0.6453 0.2170 0.0182
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1200 243.00 0.7252 0.2483 0.0206
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1800 267.52 0.8941 0.2733 0.0244
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