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1 introduction

The length of the paper may not exceed 8 pages. Each equation has to be numbered as follows: 


[image: image1.wmf]F

F

E

Z

d

+

=

)

ln(

50

max

                                            (1)


[image: image2.wmf]m50

ln()

d

ZAFB

=+

                                      
(2)

The S.I. units are strongly recommended.
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2 experimental setup

Two channels were used for experiments, channel 1-C and channel 1-D. The channel 1-D was rectangular, 0.25 m wide, 3.5 m long and 0.30 m high and the channel 1-C was also rectangular, 0.35 m wide, 6.0 m long and 0.50 m high. 
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Table 1. Figure and Table caption 10 pt

Discharges up to 30 l/s were investigated. The ramp in the channels was made by inox steel sheets, on which two uniform granular materials were glued (s1 = 1.17 and s2 = 1.31). The inox steel sheets had the same width of the channels and the length was varied from 0.40 to 1.0 m. The ramp was movable in order to change its slope in a range between 1V:4H  and 1V:12H. Two granular uniform materials were put in the channel 1-C and in channel 1-D, s1-C = 1.13 and s1-D = 1.18, respectively, and they were levelled in order to have the same level as that of the toe of the ramp before starting each experiment. The channelbed was measured both in transverse and in longitudinal direction before water was discharged. The distance of the longitudinal points of measurement  varied from 5 to 15 cm, while, in the transverse direction, four points of measurement were selected for the narrower channel and five for the other one as shown in Figure 1. 
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Figure 2. Figure and Table caption 10 pt 

3 RESULTS AND DISCUSSION

Different “control positions” for the insertion of the protection works were fixed. Figure 4 shows the horizontal and vertical “control positions” which were selected for the experiments.

For each one of those seventeen different selected positions, many experiments were conducted in order to understand and evaluate the influence of the parameters that affects the phenomenon. For this reason, three different ramp slopes, 1V:4H, 1V:8H and 1V:12H, two discharges and three different protection works were considered.
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Figure 5c. Text

These experiments proved that rock-made sills structures have to be preferred to the other is the longitudinal position of the protection work. The medium cross-sectional scour depth is defined as  zms and the scour lenght as ls in presence of protection works. 
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Figure 4. Text  
4  Conclusions
The experiments show that opportune settlements of the protection work can reduce the scour depth and the scour length. It was seen that rock-made sill are more efficient than others type in order to reach 
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