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ABSTRACT:
The groundsill works of Freeway No.1 Zhong-Sha Bridge is subject to flood erosion in recent years, resulting in the

destruction of part of the cross-section, thereby affecting the upper reaches of the river bed and caused pier base exposed. In
order to avoid affecting the transport safety of the Zhong-Sha Bridge. This project carry out hydraulic model tests, and
research appropriate improvement plan for the National Freeway Bureau laid refer to the relevant decisions of the abutment
protection.

The scour protection for bridge piers was investigated experimentaly in the first year. The experiments of abutment
protection with different cases showed that the geotextile tube engineering methods combined with fabric form was better
than the others. In the second year, a large-scale plane test was carried out. The Zhong-Sha Bridge and upstream and
downstream reaches was integrated into the hydraulic model test. Considering the different flood peak flow in Zhushui
Creek, the test of embedded protection scheme of bridge foundation was carried out. This study can be provided abutment

protection works to National Freeway Bureau for decision-making reference.
Benefits of research results:

1. This study can be provided abutment protection programs to enhance the anti-flood capacity of the bridge piers,
meeting the transport safety requirements.

2. This study can be provided bridge management unit set up protection works in the future.
Current situation in application:
1. This study can be provided abutment protection works to National Freeway Bureau for decision-making reference.

2. Different test cases can be provided as the reference for future research.
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T @t

ORGSR

R AR MR AR | MR AR| FEBRIEAN HEMERIEX A ) g R R |

feak | R | THED | JEED | THED | JERED | THES | SME0 | cPBE | Ml | SMED | PRl | R | EEE | wR | BtASst) R | EE ) W | FE ) RE |0 M

a b c d e f g |(eth2] h i j +)/2 | b-a d-c b-c f-e TYPE
P1 | E |29.210 | 31.010 | 25.500 | 27.300 | 25.351 | 27.851 | 37.84 | 37.71 | 37.59 | 37.606 | 37.676 | 37.641 | 1.80 | 1.80 5.51 2.50 | 5.200 | 7.040 | 1.50 2.75 C
P2 | E |29.210 | 31.010 | 25.500 | 27.300 | 25.384 | 27.884 | 37.84 | 37.71 | 37.59 | 37.642 | 37.712 | 37.677 | 1.80 | 1.80 5.51 250 |5.200 | 7.043 | 1.50 2.75 C
P3| E |29.210 | 31.010 | 25.500 | 27.300 | 25.394 | 27.894 | 37.84 | 37.71 | 37.59 | 37.668 | 37.738 | 37.703 | 1.80 | 1.80 5.51 250 |5.200 | 7.059 | 1.50 2.75 C
P4 | E |29.210 | 31.010 | 25.500 | 27.300 | 25.405 | 27.905 | 37.84 | 37.71 | 37.59 | 37.683 | 37.753 | 37.718 | 1.80 | 1.80 5.51 250 |5.200 | 7.063 | 1.50 2.75 C
P5 | E |29.210 | 31.010 | 25.500 | 27.300 | 25.391 |27.891 | 37.84 | 37.71 | 37.59 | 37.676 | 37.746 | 37.711 | 1.80 | 1.80 5.51 250 |5.200 | 7.070 | 1.50 2.75 C
P6 | E |29.210 | 31.010 | 25.500 | 27.300 | 25.394 | 27.894 | 37.84 | 37.71 | 37.59 | 37.724 | 37.794 | 37.759 | 1.80 | 1.80 5.51 250 |5.200 | 7.115 | 1.50 2.75 C
P7 | E |29.210 | 31.010 | 25.500 | 27.300 | 25.406 | 27.906 | 37.84 | 37.71 | 37.59 | 37.721 | 37.791 | 37.756 | 1.80 | 1.80 5.51 250 |5.200 | 7.100 | 1.50 275 C
P8 | E |29.210 | 31.010 | 25.500 | 27.300 | 25.413 | 27913 | 37.84 | 37.71 | 37.59 | 37.703 | 37.773 | 37.738 | 1.80 | 1.80 5.51 250 |5.200 | 7.075 | 1.50 2.75 C
P9 | E |29.210 | 31.010 | 23.500 | 25.300 | 23.422 | 25.922 | 37.84 | 37.71 | 37.59 | 37.691 | 37.770 | 37.730 | 1.80 | 1.80 7.51 250 |5.200 |9.058 | 1.50 275 D
PI0O| E [29.210 | 31.010 | 23.500 | 25.300 | 23.431 | 25.931 | 37.84 | 37.71 | 37.59 |37.699 | 37.778 | 37.738 | 1.80 | 1.80 7.51 250 |5.200 |9.057 | 1.50 2.75 D
PI1| E [29.210 | 31.010 | 23.500 | 25.300 | 23.423 | 25.923 | 37.84 | 37.71 | 37.59 |37.684 | 37.763 | 37.723 | 1.80 | 1.80 7.51 2.50 |5.200 |9.050 | 1.50 2.75 D
P12 | E [29.210 | 31.010 | 23.500 | 25.300 | 23.447 | 25.947 | 37.84 | 37.71 | 37.59 |37.694 | 37.773 | 37.733 | 1.80 | 1.80 7.51 2.50 |5.200 |9.036 | 1.50 2.75 D
P13 | E [29.210 | 31.010 | 23.500 | 25.300 | 23.470 | 25.970 | 37.84 | 37.71 | 37.59 |37.693 | 37.772 | 37.732 | 1.80 | 1.80 7.51 2.50 |5.200 |9.012 | 1.50 2.75 D
Pl4| E [29.210 | 31.010 | 23.500 | 25.300 | 23.428 | 25.928 | 37.84 | 37.71 | 37.59 |37.688 | 37.767 | 37.727 | 1.80 | 1.80 7.51 2.50 |5.200 |9.049 | 1.50 2.75 D
PIS| E [29.210 | 31.010 | 23.500 | 25.300 | 23.465 | 25.965 | 37.84 | 37.71 | 37.59 |37.706 | 37.785 | 37.745 | 1.80 | 1.80 7.51 2.50 |5.200 |9.030 | 1.50 2.75 D
P16 | E [29.232 | 31.032 | 26.222 | 28.022 | 23.481 | 25981 | 37.84 | 37.71 | 37.59 | 37.716 | 37.795 | 37.755 | 1.80 | 1.80 4.81 250 | 5.178 [9.024 | 1.50 2.75 A
P17| E [29.209 | 31.009 | 26.199 | 27.999 | 23.427 | 25927 | 37.84 | 37.71 | 37.59 |37.713 | 37.792 | 37752 | 1.80 | 1.80 4.81 2.50 |5.201 [9.075 | 1.50 2.75 A
P18 | E [29.225 | 31.025 | 26.215 | 28.015 | 23.407 | 25.907 | 37.84 | 37.71 | 37.59 | 37.733 | 37.812 | 37.772 | 1.80 | 1.80 4.81 250 |5.185 | 9.115 | 1.50 2.75 A
P19 | E [29.266 | 31.066 | 26.256 | 28.056 | 23.439 | 25939 | 37.84 | 37.71 | 37.59 | 37.731 | 37.810 | 37.770 | 1.80 | 1.80 4.81 2.50 |5.144 19.081 | 1.50 2.75 A
P20 | E [29.316 | 31.116 | 26.306 | 28.106 | 23.490 | 25.990 | 37.84 | 37.71 | 37.59 | 37.735|37.814 | 37.774 | 1.80 | 1.80 4.81 2.50 |5.094 [9.034 | 1.50 2.75 A
P21 | E [29.211 | 31.011 | 26.201 | 28.001 | 23.464 | 25.964 | 37.84 | 37.71 | 37.59 | 37.750 | 37.829 | 37.789 | 1.80 | 1.80 4.81 2.50 |5.199 [9.075 | 1.50 2.75 A
P22 | E [29.253 | 31.053 | 26.243 | 28.043 | 23.472 | 25972 | 37.84 | 37.71 | 37.59 | 37.749 | 37.828 | 37.788 | 1.80 | 1.80 4.81 2.50 | 5.157 | 9.066 | 1.50 2.75 A
P23 | E [29.241 | 31.041 | 26.231 | 28.031 | 23.455 | 25.955 | 37.84 | 37.71 | 37.59 | 37.738 | 37.817 | 37.777 | 1.80 | 1.80 4.81 250 |5.169 [9.072 | 1.50 2.75 A
P24 | E |29.241 | 31.041 | 26.231 | 28.031 | 23.471 | 25971 | 37.84 | 37.71 | 37.59 | 37.759 | 37.838 | 37.798 | 1.80 | 1.80 4.81 250 |5.169 |9.077 | 1.50 2.75 A
P25 | E |29.253 | 31.053 | 26.243 | 28.043 | 23.490 | 25.990 | 37.84 | 37.71 | 37.59 | 37.762 | 37.841 | 37.801 | 1.80 | 1.80 4.81 250 | 5.157 | 9.061 | 1.50 2.75 A




€T ki

ORGSR

R AR MR AR | MR AR| FEBRIEAN HEMERIEX A ) g R R |

feak | R | THED | JEED | THED | JERED | THES | SME0 | cPBE | Ml | SMED | PRl | R | EEE | wR | BtASst) R | EE ) W | FE ) RE |0 M

a b c d e f g |(eth2] h i j +)/2 | b-a d-c b-c f-e TYPE
P26 | E [29.168 | 30.968 | 26.158 | 27.958 | 23.511 | 26.011 | 37.84 | 37.71 | 37.59 | 37.741 | 37.820 | 37.780 | 1.80 | 1.80 4.81 2.50 | 5.242 19.019 | 1.50 2.75 A
P27 | E |29.253 | 31.053 | 26.243 | 28.043 | 23.477 | 25977 | 37.84 | 37.71 | 37.59 | 37.751 | 37.830 | 37.790 | 1.80 | 1.80 4.81 250 | 5.157 [9.063 | 1.50 2.75 A
P28 | E |29.317 | 31.117 | 26.307 | 28.107 | 23.477 | 25977 | 37.84 | 37.71 | 37.59 | 37.767 | 37.846 | 37.806 | 1.80 | 1.80 4.81 250 15.093 [9.079 | 1.50 2.75 A
P29 | E [29.263 | 31.063 | 26.253 | 28.053 | 23.486 | 25.986 | 37.84 | 37.71 | 37.59 | 37.765 | 37.844 | 37.804 | 1.80 | 1.80 4.81 250 | 5.147 | 9.068 | 1.50 2.75 A
P30 | E [29.220 | 31.020 | 26.210 | 28.010 | 23.504 | 26.004 | 37.84 | 37.71 | 37.59 | 37.765 | 37.844 | 37.804 | 1.80 | 1.80 4.81 250 |5.190 |9.050 | 1.50 2.75 A
P31 | E [29.267 | 31.067 | 26.257 | 28.057 | 23.486 | 25.986 | 37.84 | 37.71 | 37.59 | 37.757 | 37.836 | 37.796 | 1.80 | 1.80 4.81 250 |5.143 | 9.060 | 1.50 2.75 A
P32 | E |29.242 | 31.042 | 26.232 | 28.032 | 23.483 | 25.983 | 37.84 | 37.71 | 37.59 | 37.746 | 37.825 | 37.785 | 1.80 | 1.80 4.81 250 |5.168 [9.052 | 1.50 275 A
P33 | E [29.260 | 31.060 | 26.250 | 28.050 | 23.472 | 25972 | 37.84 | 37.71 | 37.59 | 37.758 | 37.837 | 37.797 | 1.80 | 1.80 4.81 250 |5.150 [9.075 | 1.50 2.75 A
P34 | E |29.258 | 31.058 | 26.248 | 28.048 | 23.466 | 25.966 | 37.84 | 37.71 | 37.59 | 37.751 | 37.830 | 37.790 | 1.80 | 1.80 4.81 250 |5.152 | 9.074 | 150 275 A
P35| E [29.258 | 31.058 | 26.248 | 28.048 | 23.454 | 25954 | 37.84 | 37.71 | 37.59 | 37.747 | 37.826 | 37.786 | 1.80 | 1.80 4.81 250 |5.152 |9.082 | 1.50 2.75 A
P36 | E [29.248 | 31.048 | 26.238 | 28.038 | 23.429 | 25.929 | 37.84 | 37.71 | 37.59 | 37.729 | 37.808 | 37.768 | 1.80 | 1.80 4.81 250 |5.162 [9.089 | 1.50 2.75 A
P37 E [29.223 | 31.023 | 26.213 | 28.013 | 23.412 | 25912 | 37.84 | 37.71 | 37.59 | 37.718 | 37.797 | 37.757 | 1.80 | 1.80 4.81 2.50 | 5.187 [9.095 | 1.50 2.75 A
P38 | E [29.238 | 31.038 | 26.228 | 28.028 | 23.377 | 25.877 | 37.84 | 37.71 | 37.59 | 37.739 | 37.818 | 37.778 | 1.80 | 1.80 4.81 250 | 5172 |9.151 | 1.50 2.75 A
P39 | E [29.264 | 31.064 | 26.254 | 28.054 |23.323 | 25.823 | 37.84 | 37.71 | 37.59 | 37.734 | 37.813 | 37.773 | 1.80 | 1.80 4.81 2.50 |5.146 |9.200 | 1.50 2.75 A
P40 | E [29.210 | 31.010 | 23.500 | 25.300 | 23.216 | 25.716 | 37.84 | 37.71 | 37.59 |37.751 | 37.830 | 37.790 | 1.80 | 1.80 7.51 2.50 5200 |9.324 | 1.50 2.75 D
PAL | E [29.210 | 31.010 | 23.500 | 25.300 | 23.145 | 25.645 | 37.84 | 37.71 | 37.59 |37.737|37.816 | 37.776 | 1.0 | 1.80 7.51 2.50 {5200 |9.381 | 1.50 2.75 D
P42 | E [29.210 | 31.010 | 23.500 | 25.300 | 23.125 | 25.625 | 37.84 | 37.71 | 37.59 |37.748 | 37.827 | 37.787 | 1.80 | 1.80 7.51 2.50 5200 |9.412 | 1.50 2.75 D
P43 | E [29.210 | 31.010 | 23.500 | 25.300 | 23.222 | 25.722 | 37.84 | 37.71 | 37.59 |37.752|37.831 | 37.791 | 1.80 | 1.80 7.51 2.50 |5.200 |9.319 | 1.50 2.75 D
P44 | E [29.210 | 31.010 | 23.500 | 25.300 | 23.328 | 25.828 | 37.84 | 37.71 | 37.59 |37.751 | 37.830 | 37.790 | 1.80 | 1.80 7.51 2.50 5200 |9.212 | 1.50 2.75 D
PAS| E [29.210 | 31.010 | 23.500 | 25.300 | 23.423 | 25.923 | 37.84 | 37.71 | 37.59 |37.759 | 37.838 | 37.798 | 1.80 | 1.80 7.51 2.50 5200 |9.125 | 1.50 2.75 D
P46 | E [29.210 | 31.010 | 23.500 | 25.300 | 23.474 | 25.974 | 37.84 | 37.71 | 37.59 |37.748 | 37.827 | 37.787 | 1.80 | 1.80 7.51 2.50 |5.200 |9.063 | 1.50 2.75 D
PA7| E [29.210 | 31.010 | 25.500 | 27.300 | 23.510 | 26.010 | 37.84 | 37.71 | 37.59 |37.757 | 37.836 | 37.796 | 1.80 | 1.80 5.51 2.50 |5.200 |9.036 | 1.50 2.75 B
P48 | E [29.210 | 31.010 | 25.500 | 27.300 | 23.505 | 26.005 | 37.84 | 37.71 | 37.59 |37.798 | 37.877 | 37.837 | 1.80 | 1.80 5.51 2.50 |5.200 |9.082 | 1.50 2.75 B
P49 | E [29.210 | 31.010 | 25.500 | 27.300 | 23.507 | 26.007 | 37.84 | 37.71 | 37.59 | 37.767 | 37.846 | 37.806 | 1.80 | 1.80 5.51 250 |5.200 |9.049 | 1.50 2.75 B
P50 | E [29.210 | 31.010 | 25.500 | 27.300 | 23.468 | 25.968 | 37.84 | 37.71 | 37.59 |37.749 | 37.828 | 37.788 | 1.80 | 1.80 5.51 2.50 |5.200 |9.070 | 1.50 2.75 B




T

ORGSR

R AR MR AR | MR AR| FEBRIEAN HEMERIEX A ) g R R |

feak | R | THED | JEED | THED | JERED | THES | SME0 | cPBE | Ml | SMED | PRl | R | EEE | wR | BtASst) R | EE ) W | FE ) RE |0 M

a b c d e f g |(eth2] h i j +)/2 | b-a d-c b-c f-e TYPE
P51 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.442 | 27.942 | 37.84 | 37.71 | 37.59 |37.752 | 37.822 | 37.787 | 1.80 | 1.80 5.51 2.50 |5.200 | 7.095 | 1.50 2.75 C
P52 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.468 | 27.968 | 37.84 | 37.71 | 37.59 |37.738 | 37.808 | 37.773 | 1.80 | 1.80 5.51 250 |5.200 | 7.055 | 1.50 2.75 C
P53 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.498 | 27.998 | 37.84 | 37.71 | 37.59 |37.718 | 37.788 | 37.753 | 1.80 | 1.80 5.51 250 |5.200 | 7.005 | 1.50 2.75 C
P54 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.517 | 28.017 | 37.84 | 37.71 | 37.59 |37.737|37.807 | 37.772 | 1.80 | 1.80 5.51 250 |5.200 | 7.005 | 1.50 2.75 C
P55 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.470 | 27.970 | 37.84 | 37.71 | 37.59 |37.716 | 37.786 | 37.751 | 1.80 | 1.80 5.51 250 |5.200 |7.031 | 1.50 2.75 C
P56 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.513 | 28.013 | 37.84 | 37.71 | 37.59 | 37.687 | 37.757 | 37.722 | 1.80 | 1.80 5.51 250 |5.200 |6.959 | 1.50 2.75 C
P57 E [29.210 | 31.010 | 25.500 | 27.300 | 25.540 | 28.040 | 37.84 | 37.71 | 37.59 |37.700 | 37.770 | 37.735 | 1.80 | 1.80 5.51 250 5200 | 6.945 | 1.50 275 C
P58 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.608 | 28.108 | 37.84 | 37.71 | 37.59 |37.715 | 37.785 | 37.750 | 1.80 | 1.80 5.51 250 |5.200 |6.892 | 1.50 2.75 C
P59 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.584 | 28.084 | 37.84 | 37.71 | 37.59 |37.723 | 37.793 | 37.758 | 1.80 | 1.80 5.51 250 |5.200 |6.924 | 1.50 275 C
P60 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.559 | 28.059 | 37.84 | 37.71 | 37.59 | 37.744 | 37.814 | 37.779 | 1.80 | 1.80 5.51 250 |5.200 | 6970 | 1.50 2.75 C
P61 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.589 | 28.089 | 37.84 | 37.71 | 37.59 |37.738 | 37.808 | 37.773 | 1.80 | 1.80 5.51 250 5200 |6.934 | 1.50 2.75 C
P62 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.611 | 28.111 | 37.84 | 37.71 | 37.59 |37.720 | 37.790 | 37.755 | 1.80 | 1.80 5.51 250 |5.200 | 6.894 | 1.50 2.75 C
P63 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.581 | 28.081 | 37.84 | 37.71 | 37.59 |37.726 | 37.796 | 37.761 | 1.80 | 1.80 5.51 2.50 |5.200 |6.930 | 1.50 2.75 C
P64 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.545 | 28.045 | 37.84 | 37.71 | 37.59 | 37.686 | 37.756 | 37.721 | 1.80 | 1.80 5.51 2.50 |5.200 |6.926 | 1.50 2.75 C
P65 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.525 |28.025 | 37.84 | 37.71 | 37.59 | 37.666 | 37.736 | 37.701 | 1.80 | 1.80 5.51 2.50 |5.200 |6.926 | 1.50 2.75 C
P66 | E [29.210 | 31.010 | 25.500 | 27.300 | 25.549 | 28.049 | 37.84 | 37.71 | 37.59 |37.679 | 37.749 | 37.714 | 1.80 | 1.80 5.51 2.50 |5.200 | 6915 | 1.50 2.75 C




ST ki

ORGSR

R AR MR AR | MR AR| FEBRIEAN HEMERIEX A ) g R R |

feak | R | THED | JEED | THED | JERED | THES | SME0 | cPBE | Ml | SMED | PRl | R | EEE | wR | BtASst) R | EE ) W | FE ) RE |0 M

a b c d e f g |(eth2] h i j +)/2 | b-a d-c b-c f-e TYPE
P1 | W |29.210 | 31.010 | 25.500 | 27.300 | 25.365 | 27.865 | 37.84 | 37.71 | 37.59 |37.616 |37.686 | 37.651 | 1.80 | 1.80 5.51 2.50 | 5.200 | 7.036 | 1.50 2.75 C
P2 | W 129210 | 31.010 | 25.500 | 27.300 | 25.371 | 27.871 | 37.84 | 37.71 | 37.59 |37.648 |37.718 | 37.683 | 1.80 | 1.80 5.51 250 |5.200 | 7.062 | 1.50 2.75 C
P3 | W 129210 | 31.010 | 25.500 | 27.300 | 25.364 | 27.864 | 37.84 | 37.71 | 37.59 |37.676 |37.746 | 37.711 | 1.80 | 1.80 5.51 250 |5.200 | 7.097 | 1.50 2.75 C
P4 | W 129210 | 31.010 | 25.500 | 27.300 | 25.375 | 27.875 | 37.84 | 37.71 | 37.59 |37.104 |37.774 | 37.739 | 1.80 | 1.80 5.51 250 |5.200 | 7.114 | 1.50 2.75 C
P5 | W |29.210 | 31.010 | 25.500 | 27.300 | 25.396 |27.896 | 37.84 | 37.71 | 37.59 |37.681 |37.751 | 37.716 | 1.80 | 1.80 5.51 250 |5.200 | 7.070 | 1.50 2.75 C
P6 | W |29.210 | 31.010 | 25.500 | 27.300 | 25.392 | 27.892 | 37.84 | 37.71 | 37.59 |37.708 |37.778 | 37.743 | 1.80 | 1.80 5.51 250 |5.200 | 7.101 | 1.50 2.75 C
P7 | W 129210 | 31.010 | 25.500 | 27.300 | 25.405 | 27.905 | 37.84 | 37.71 | 37.59 |37.708 |37.778 | 37.743 | 1.80 | 1.80 5.51 250 |5.200 | 7.088 | 1.50 275 C
P8 | W 129.210 | 31.010 | 25.500 | 27.300 | 25.398 | 27.898 | 37.84 | 37.71 | 37.59 |37.700 |37.770 | 37.735| 1.80 | 1.80 5.51 250 |5.200 | 7.087 | 1.50 2.75 C
P9 | W |29.210 | 31.010 | 23.500 | 25.300 | 23.396 | 25.896 | 37.84 | 37.71 | 37.59 |37.710 |37.789 | 37.749 | 1.80 | 1.80 7.51 250 |5.200 |9.103 | 1.50 275 D
P10 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.420 | 25.920 | 37.84 | 37.71 | 37.59 |37.717 |37.796 | 37.756 | 1.80 | 1.80 7.51 250 |5.200 |9.086 | 1.50 2.75 D
P11 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.435 | 25.935 | 37.84 | 37.71 | 37.59 |37.714 |37.793 | 37.753 | 1.80 | 1.80 7.51 2.50 |5.200 |9.068 | 1.50 2.75 D
P12 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.445 | 25.945 | 37.84 | 37.71 | 37.59 |37.704 |37.783 | 37.743 | 1.80 | 1.80 7.51 2.50 5200 |9.048 | 1.50 2.75 D
P13 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.473 | 25.973 | 37.84 | 37.71 | 37.59 |37.698 |37.777 | 37.737 | 1.80 | 1.80 7.51 2.50 |5.200 |9.014 | 1.50 2.75 D
P14 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.443 | 25.943 | 37.84 | 37.71 | 37.59 |37.684 |37.763 | 37.723 | 1.80 | 1.80 7.51 2.50 |5.200 |9.030 | 1.50 2.75 D
P15 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.464 | 25.964 | 37.84 | 37.71 | 37.59 |37.725 |37.804 | 37.764 | 1.80 | 1.80 7.51 2.50 |5.200 |9.050 | 1.50 2.75 D
P16 | W [29.202 | 31.002 | 26.192 | 27.992 | 23.469 | 25969 | 37.84 | 37.71 | 37.59 |37.734 |37.813 | 37.773 | 1.80 | 1.80 4.81 250 |5.208 |9.054 | 1.50 2.75 A
P17 | W [29.232 | 31.032 | 26.222 | 28.022 | 23.437 | 25937 | 37.84 | 37.71 | 37.59 |37.729 |37.808 | 37.768 | 1.80 | 1.80 4.81 2.50 | 5.178 9.081 | 1.50 2.75 A
P18 | W [29.248 | 31.048 | 26.238 | 28.038 | 23.403 | 25.903 | 37.84 | 37.71 | 37.59 |37.755 |37.834 | 37.794 | 1.80 | 1.80 4.81 250 |5.162 |9.141 | 1.50 2.75 A
P19 | W [29.266 | 31.066 | 26.256 | 28.056 | 23.437 | 25937 | 37.84 | 37.71 | 37.59 |37.773 |37.852 | 37.812 | 1.80 | 1.80 4.81 250 |5.144 19.125 | 1.50 2.75 A
P20 | W [29.268 | 31.068 | 26.258 | 28.058 | 23.482 | 25982 | 37.84 | 37.71 | 37.59 |37.757 |37.836 | 37.796 | 1.80 | 1.80 4.81 2.50 |5.142 | 9.064 | 1.50 2.75 A
P21 | W [29.218 | 31.018 | 26.208 | 28.008 | 23.467 | 25967 | 37.84 | 37.71 | 37.59 |37.759 |37.838 | 37.798 | 1.80 | 1.80 4.81 2.50 |5.192 [9.081 | 1.50 2.75 A
P22 | W [29.236 | 31.036 | 26.226 | 28.026 | 23.466 | 25.966 | 37.84 | 37.71 | 37.59 |37.756 |37.835 | 37.795 | 1.80 | 1.80 4.81 2.50 | 5.174 19.079 | 1.50 2.75 A
P23 | W [29.233 | 31.033 | 26.223 | 28.023 | 23.444 | 25944 | 37.84 | 37.71 | 37.59 |37.739 |37.818 | 37.778 | 1.80 | 1.80 4.81 2.50 | 5.177 19.084 | 1.50 2.75 A
P24 | W |29.246 | 31.046 | 26.236 | 28.036 | 23.480 | 25.980 | 37.84 | 37.71 | 37.59 |37.768 |37.847 | 37.807 | 1.80 | 1.80 4.81 250 |5.164 |9.077 | 1.50 2.75 A
P25 | W [29.302 | 31.102 | 26.292 | 28.092 | 23.492 | 25992 | 37.84 | 37.71 | 37.59 |37.779 |37.858 | 37.818 | 1.80 | 1.80 4.81 250 |5.108 | 9.076 | 1.50 2.75 A




o-T 54

ORGSR

R AR MR AR | MR AR| FEBRIEAN HEMERIEX A ) g R R |

feak | R | THED | JEED | THED | JERED | THES | SME0 | cPBE | Ml | SMED | PRl | R | EEE | wR | BtASst) R | EE ) W | FE ) RE |0 M

a b c d e f g |(eth2] h i j +)/2 | b-a d-c b-c f-e TYPE
P26 | W [29.217 | 31.017 | 26.207 | 28.007 | 23.519 | 26.019 | 37.84 | 37.71 | 37.59 |37.753 |37.832 | 37.792 | 1.80 | 1.80 4.81 2.50 | 5.193 19.023 | 1.50 2.75 A
P27 | W |29.254 | 31.054 | 26.244 | 28.044 | 23.492 | 25992 | 37.84 | 37.71 | 37.59 |37.7712 |37.851 | 37.811 | 1.80 | 1.80 4.81 250 |5.156 |9.069 | 1.50 2.75 A
P28 | W [29.302 | 31.102 | 26.292 | 28.092 | 23.485 | 25.985 | 37.84 | 37.71 | 37.59 |37.767 |37.846 | 37.806 | 1.80 | 1.80 4.81 250 |5.108 |9.071 | 1.50 2.75 A
P29 | W [29.285 | 31.085 | 26.275 | 28.075 | 23.486 | 25.986 | 37.84 | 37.71 | 37.59 |37.741 |37.820 | 37.780 | 1.80 | 1.80 4.81 250 |5.125 | 9.044 | 1.50 2.75 A
P30 | W [29.198 | 30.998 | 26.188 | 27.988 | 23.489 | 25.989 | 37.84 | 37.71 | 37.59 |37.789 |37.868 | 37.828 | 1.80 | 1.80 4.81 250 |5.212 | 9.089 | 1.50 2.75 A
P31 | W [29.277 | 31.077 | 26.267 | 28.067 | 23.491 | 25991 | 37.84 | 37.71 | 37.59 |37.800 |37.879 | 37.839 | 1.80 | 1.80 4.81 250 |5.133 [9.098 | 1.50 2.75 A
P32 | W [29.255 | 31.055 | 26.245 | 28.045 | 23.495 | 25.995 | 37.84 | 37.71 | 37.59 |37.762 |37.841 | 37.801 | 1.80 | 1.80 4.81 250 | 5.155 | 9.056 | 1.50 275 A
P33 | W [29.180 | 30.980 | 26.170 | 27.970 | 23.458 | 25.958 | 37.84 | 37.71 | 37.59 |37.7714 |37.853 | 37.813 | 1.80 | 1.80 4.81 250 |5.230 |9.105 | 1.50 2.75 A
P34 | W [29.227 | 31.027 | 26.217 | 28.017 | 23.471 | 25971 | 37.84 | 37.71 | 37.59 |37.768 |37.847 | 37.807 | 1.80 | 1.80 4.81 250 |5.183 |9.086 | 1.50 275 A
P35| W [29.218 | 31.018 | 26.208 | 28.008 | 23.451 | 25951 | 37.84 | 37.71 | 37.59 |37.750 |37.829 | 37.789 | 1.80 | 1.80 4.81 250 |5.192 | 9.088 | 1.50 2.75 A
P36 | W [29.264 | 31.064 | 26.254 | 28.054 | 23.461 | 25961 | 37.84 | 37.71 | 37.59 |37.767 |37.846 | 37.806 | 1.80 | 1.80 4.81 2.50 |5.146 | 9.095 | 1.50 2.75 A
P37 | W [29.228 | 31.028 | 26.218 | 28.018 | 23.410 | 25910 | 37.84 | 37.71 | 37.59 |37.775 |37.854 | 37.814 | 1.80 | 1.80 4.81 250 |5.182 | 9.154 | 1.50 2.75 A
P38 | W [20.264 | 31.064 | 26.254 | 28.054 | 23.388 | 25.888 | 37.84 | 37.71 | 37.59 |37.755 |37.834 | 37.794 | 1.80 | 1.80 4.81 250 |5.146 | 9.156 | 1.50 2.75 A
P39 | W [29.253 | 31.053 | 26.243 | 28.043 | 23.330 | 25.830 | 37.84 | 37.71 | 37.59 |37.737 |37.816 | 37.776 | 1.80 | 1.80 4.81 250 | 5.157 19.196 | 1.50 2.75 A
P40 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.226 | 25.726 | 37.84 | 37.71 | 37.59 |37.774 |37.853 | 37.813 | 1.80 | 1.80 7.51 2.50 |5.200 |9.337 | 1.50 2.75 D
PAL | W [29.210 | 31.010 | 23.500 | 25.300 | 23.163 | 25.663 | 37.84 | 37.71 | 37.59 |37.757 |37.836 | 37.796 | 1.80 | 1.80 7.51 2.50 |5.200 |9.383 | 1.50 2.75 D
P42 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.123 | 25.623 | 37.84 | 37.71 | 37.59 |37.779 |37.858 | 37.818 | 1.80 | 1.80 7.51 2.50 5200 |9.445 | 1.50 2.75 D
P43 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.229 | 25.729 | 37.84 | 37.71 | 37.59 |37.786 |37.865 | 37.825 | 1.80 | 1.80 7.51 2.50 |5.200 |9.346 | 1.50 2.75 D
P44 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.335 | 25.835 | 37.84 | 37.71 | 37.59 |37.775 |37.854 | 37.814 | 1.80 | 1.80 7.51 2.50 |5.200 |9.229 | 1.50 2.75 D
P4S | W [29.210 | 31.010 | 23.500 | 25.300 | 23.435 | 25.935 | 37.84 | 37.71 | 37.59 |37.784 |37.863 | 37.823 | 1.80 | 1.80 7.51 2.50 |5.200 |9.138 | 1.50 2.75 D
P46 | W [29.210 | 31.010 | 23.500 | 25.300 | 23.463 | 25.963 | 37.84 | 37.71 | 37.59 |37.780 |37.859 | 37.819 | 1.80 | 1.80 7.51 2.50 |5.200 |9.106 | 1.50 2.75 D
PA7| W [29.210 | 31.010 | 25.500 | 27.300 | 23.497 | 25.997 | 37.84 | 37.71 | 37.59 |37.764 |37.843 | 37.803 | 1.80 | 1.80 5.51 2.50 |5.200 |9.056 | 1.50 2.75 B
P48 | W [29.210 | 31.010 | 25.500 | 27.300 | 23.505 | 26.005 | 37.84 | 37.71 | 37.59 |37.779 |37.858 | 37.818 | 1.80 | 1.80 5.51 2.50 |5.200 |9.063 | 1.50 2.75 B
P49 | W [29.210 | 31.010 | 25.500 | 27.300 | 23.514 | 26.014 | 37.84 | 37.71 | 37.59 |37.765 |37.844 | 37.804 | 1.80 | 1.80 5.51 250 |5.200 |9.040 | 1.50 2.75 B
P50 | W [29.210 | 31.010 | 25.500 | 27.300 | 23.474 | 25.974 | 37.84 | 37.71 | 37.59 |37.736 |37.815 | 37.775 | 1.80 | 1.80 5.51 250 5200 |9.051 | 1.50 2.75 B
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R AR MR AR | MR AR| FEBRIEAN HEMERIEX A ) g R R |

feak | R | THED | JEED | THED | JERED | THES | SME0 | cPBE | Ml | SMED | PRl | R | EEE | wR | BtASst) R | EE ) W | FE ) RE |0 M

a b c d e f g |(eth2] h i j +)/2 | b-a d-c b-c f-e TYPE
P51 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.490 | 27.990 | 37.84 | 37.71 | 37.59 |37.756 |37.826 | 37.791 | 1.80 | 1.80 5.51 2.50 |5.200 | 7.051 | 1.50 2.75 C
P52 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.472 | 27972 | 37.84 | 37.71 | 37.59 |37.732 |37.802 | 37.767 | 1.80 | 1.80 5.51 250 |5.200 | 7.045 | 1.50 2.75 C
P53 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.493 | 27.993 | 37.84 | 37.71 | 37.59 |37.720 |37.790 | 37.755 | 1.80 | 1.80 5.51 250 |5.200 |7.012 | 1.50 2.75 C
P54 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.513 | 28.013 | 37.84 | 37.71 | 37.59 |37.717 |37.787 | 37.752 | 1.80 | 1.80 5.51 250 |5.200 | 6.989 | 1.50 2.75 C
P55 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.478 | 27.978 | 37.84 | 37.71 | 37.59 |37.702 |37.772 | 37.737 | 1.80 | 1.80 5.51 250 |5.200 | 7.009 | 1.50 2.75 C
P56 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.519 | 28.019 | 37.84 | 37.71 | 37.59 |37.692 |37.762 | 37.727 | 1.80 | 1.80 5.51 250 |5.200 | 6958 | 1.50 2.75 C
P57 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.547 | 28.047 | 37.84 | 37.71 | 37.59 |37.694 |37.764 | 37.729 | 1.80 | 1.80 5.51 250 15200 | 6932 | 1.50 275 C
P58 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.590 | 28.090 | 37.84 | 37.71 | 37.59 |37.690 |37.760 | 37.725 | 1.80 | 1.80 5.51 250 |5.200 | 6.885 | 1.50 2.75 C
P59 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.594 | 28.094 | 37.84 | 37.71 | 37.59 |37.700 |37.770 | 37.735 | 1.80 | 1.80 5.51 250 |5.200 |6.891 | 1.50 275 C
P60 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.568 | 28.068 | 37.84 | 37.71 | 37.59 |37.699 |37.769 | 37.734 | 1.80 | 1.80 5.51 250 |5.200 | 6916 | 1.50 2.75 C
P61 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.580 | 28.080 | 37.84 | 37.71 | 37.59 |37.696 |37.766 | 37.731 | 1.80 | 1.80 5.51 2.50 5200 |6.901 | 1.50 2.75 C
P62 | W [29.210 | 31.010 | 25.500 | 27.300 | 25.605 | 28.105 | 37.84 | 37.71 | 37.59 |37.690 |37.760 | 37.725 | 1.80 | 1.80 5.51 2.50 |5.200 | 6.870 | 1.50 2.75 C
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