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Non-uniform flow calculation table

SE—Sudden Expantion

SC Sudden Contraction

GE~Gradual Fxpantion
GC Gradnal Contraction

Case [ Bahr Yusef | Necessary water level 46.00m < 46.30m OK IN Inflow head loss
Interval Quantity Area of Complex llydraulic Iow Warter Bed Warer Velocity e R Other head losses l'otal ‘Lotal head a1 Ax 2
i distance of [low waler flow | roughness radius velocity depth clevation level head Friction heactloss 1lsad Coellicient Name head Upstiream | Downstrear
Ne S cocllicient Zb+h loss ol loss ol loss H, ) b3
name Ax fe A n R U h zb () (b) © (@ f (a)+D) | @O+ | (a)-(b)<(@)
(m) (ms) (m) (m) (ms) () (m) (m) (m) (m) (m) (m) (m) (m) (m)
1 295.00 227.000 246347 0.0250 3.877 0.921 5.020 40.800 45.820 0.050 0.001 45.870 45871
2 270.70 24.300 227.000 293684 0.0250 3.92% 0.773 4.73§ 41.100 45.838 0.034 0.001 0.001 45.872 45873 45871
3 246.90 23.800 227.000 292094 0.0250 4.006 0.777 4.840 41.000 45.840 0.034 0.001 0.001 45.873 45.874 45873
4 220.00 26.900 227.000 321.752 0.0250 4.147 0.706 5.647 40.200 45.847 0.028 0.000 0.001 45.875 45875 45874
5 202.70 17300 227.000 3453837 0.0250 4.350 0.656 5.452 40.400 45.852 0.024 0.000 0.000 45.876 45876 45875
6 183.60 19100 227.000 405490 0.0250 4.59] 0.560 7.557 38.300 45.857 0.019 0.000 0.000 45.876 45876 45876
7 166.00(+) 17.600 227.000 608.922 0.0250 6.501] 0.373 10.168 35.700 45.868 0.008 0.000 0.000 45.876 45876 45876
0.030 0.452 Sk
kS 166.00(-) 0.000 227.000 199.718 0.0150 4.520 1.137 6.340 39.500 45.R40 0.066 0.000 0.000 45.906 45.906 45876
9 148.50(1) 17.500 227.000 199.736 0.0150 4.521 1.136 6.341 39.500 45.R41 0.066 0.000 0.000 45.907 45.907 45906
0.007 0.059 Sl
10 148.50(-) 0.000 227.000 37.792 0.0150 2.032 1.502 6.299 39.500 45.799 0.115 0.001 0.000 45914 45915 45.9507
11 135,75 12.750 227,000 37.807 0.0150 2,032 1.501 6,301 39.500 45.R01 0.115 0.000 0,001 45916 45916 45915
12 134,25 1.500 227,000 34.679 0.0150 1.975 1.636 5,780 40.000 45780 0.137 0.001 0,000 45916 45917 45916
13 129.25 5.000 227,000 34.686 0.0150 1,975 1.636 5.781 40.000 45781 0.137 0.001 0.001 45918 45918 45917
14 12425 5.000 227,000 34.693 0.0150 1,975 1.636 5.782 40.000 45782 0.137 0.000 0.001 45919 45919 45918
15 122,75 1.500 227.000 37.825 0.0150 2.033 1.500 6.304 39.500 45.804 0.115 0.000 0.000 45919 45919 45919
16 121.50(1) 1.250 227.000 37.826 0.0150 2.033 1.500 6.304 39.500 45.804 0.115 0.000 0.000 45919 45919 45919
0.011 0.097 SC
17 121.50(¢) 0.000 227.000 200491 0.0150 4.533 1.132 6.365 39.500 45865 0.065 0.000 0.000 45,930 45.930 45919
18 109.00(+) 12.500 227.000 200.504 0.0150 4.533 1.132 6.365 39.500 45865 0.065 0.000 0.000 45931 45.931 45.930
0.022 0.336 5C
19 109.00(-) 0.000 227.000 461.728 0.0250 4.992 0492 7.139 38.800 45939 0.014 0.000 0.000 45.052 45.953 45031
20 84.80 24.200 227.000 406.592 0.0250 4.93] 0.558 7135 38.800 45935 0.018 0.000 0.000 45.95 45.953 45053
21 17.15=) 37.650 227.000 230.696 (0.0250 1.138 0981 6.101 39.800 15901 0.051 0.000 0.001 15.955 15955 15.951
0.001 0.015 sk
22 47.15(-) 0.000 227.000 202.824 0.0150 4985 1.119 6.182 39.700 45.882 0.074 0.001 0.000 45.956 5.956 45955
23 15.00(=) 32.150 227.000 184.060 0.0150 4.674 1233 6.165 39.700 45.865 0.092 0.000 0.001 45.957 5.957 45956
0.004 0.054 5C
24 15.00(-) 0.000 227.000 222588 0.0150 3.849 1.020 6.405 39.500 45905 0.056 0.000 0.000 45,961 45,962 45957
25 0.00(1) 15.000 227.000 222,606 0.0150 3.849 1.020 6.406 39.500 45906 0.056 0.000 0.000 45.962 45,962 45961
0.013 0.110 SE
26 0.00¢-) 0.000 227.000 148.826 0.0150 1.656 1.525 6.333 39.500 +35.833 0.142 0.002 0.000 45975 45.977 45.962
27 -15.30(1) 15.300 227.000 148924 0.0150 1.656 1.524 6.337 39.500 +45.837 0.142 0.000 0.002 45.979 45,979 45.971
0.021 0.200 N
28 -15.30(-) 0.000 227.000 1300.192 (0.0150 6.104 0.175 6.501 39.500 46.001 0.002 0.000 0.000 46.003 46.003 45979
29 -35.30 20.000 227.000 1300.192 0.0245 6.104 0.175 6.501 39.500 46.001 0.002 0.000 0.000 46,003 46.003 46.002
30 -115.30 80.000 227.000 649.670 0.0240 5.750 0.349 6.497 39.500 45997 0.006 0.000 46,003 46.003




€-v

Non-uniform flow calculation table

SE—Sudden Expantion

SC Sudden Contraction

GE~Gradual Fxpantion
GC Gradnal Contraction

Case [ Thrahimia | Necessary water level 45.22m < 46.30m OK IN Inflow head loss
Incerval Quantity Area of Complex | Ilydraulic Ilow Water Bed Water Velocity _ R Other head losses Total ‘Towal head a1t Ax 2
2 . N N Friction head loss
S distance of [low water (low mug_;%u{css radius veloeity depth clevation level head Cocllivicut Nuine head Upsticam | Downstrcani|
Ne ame coellicient Zb+h ol loss ol loss Hy. [} v
Ax Q A n R U h Zb () (b) © (d) f (@) | @O | @)-ib)-(a)
(m) (ms) (m) (m) (m s) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)
1 243.30 186.000 286448 0.0250 4.618 0.649 5.730 39.400 45.130 0.023 0.000 45.153 45.154
2 225.40 17.900 186.000 290.626 0.0250 4.752 0.640 5.831 39.300 45.131 0.023 0.000 0.000 45.154 45.154 45153
3 203.00 22.400 186.000 205571 0.0250 4.586 0.629 5.932 39.200 45132 0.022 0.000 0.000 45.154 45155 45154
4 181.60 21.400 186.000 328.244 0.0250 5.020 0.567 5.838 39.300 45.138 0.018 0.000 0.000 45.155 45155 45155
166.00(+) 15.600 186.000 288988 0.0250 4.601 0.644 5.832 39.300 45.132 0.024 0.000 0.000 45.156 45156 45155
0.009 0.151 RN
6 166.00(-) 0.000 186.000 176.641 0.0150 4.135 1.053 5.608 39.500 45108 0.057 0.000 0.000 45164 45165 45156
7 T48.50(1) 17.500 186.000 176.659 0.0150 4.136 1.053 5.608 39.500 45108 0.057 0.000 0.000 45165 45165 45164
0.006 0.059 Sk
3 145.50¢-) 0.000 186.000 33432 0.0150 1.950 1.391 5,572 39.500 43072 0.099 0.001 0.000 45.171 45.172 45.165
9 135.75 12,750 186.000 33.446 0.0150 1.950 1.390 5.574 39.500 +3.074 0.099 0.000 0.001 45.173 45.173 45.172
10 134.25 1.500 186.000 30.320 0.0150 1.882 1.534 5.053 40.000 45053 0.120 0.001 0.000 45173 45,174 45.173
11 129,25 5.000 186.000 30.326 0.0150 1.883 1.533 5.054 40.000 45054 0.120 0.001 0.001 45,174 45,175 45.174
12 124,25 5.000 186.000 30.333 0.0150 1.883 1.533 5.055 40.000 45055 0.120 0.000 0.001 45,175 45176 45.175
13 122,75 1.500 186.000 33462 0.0150 1.951 1.390 5.577 39.500 45077 0.099 0.000 0.000 45,176 45,176 45.175
14 121.50(1) 1.250 186.000 33463 0.0150 1.951 1.390 5.577 39.500 45077 0.099 0.000 0.000 45,176 45.176 45.176
0.010 0.097 SC
15 121.50() 0.000 186.000 177311 0.0150 1.117 1.019 5.629 39.500 15.129 0.056 0.000 0.000 15.185 15.185 15.176
16 109.00(+) 12.500 186.000 177326 0.0150 1.117 1.019 5.629 39.500 15.129 0.056 0.000 0.000 15.186 15.186 15.185
0.004 0.064 5C
17 109.00(-) 0.000 186.000 218917 0.0250 3.447 0.850 5.847 39.300 45.147 0.042 0.002 0.000 45.189 45.191 45185
18 61.20 47.800 186.000 239387 0.0250 4516 0.777 5.758 39.400 45.158 0.034 0.001 0.001 45192 45.193 45.191
19 27.00(=) 34.200 186.000 242031 0.0250 4.293 0.768 5.761 39.400 45.161 0.033 0.000 0.001 45.194 45.194 45193
0.001 0.017 Sk
20 27.00¢-) 0.000 186.000 210266 0.0150 3845 0.885 5.153 40.000 45.153 0.042 0.000 0.000 45.195 45195 45194
21 15.35(-) 11.650 186.000 210278 0.0150 3845 0.885 5.153 40.000 45.153 0.042 0.000 0.000 45.195 45195 45195
0.001 0.029 SC
22 15.35(-) 0.000 186.000 242302 0.0150 3.788 0.768 39.810 45165 031 0.000 0.000 45,196 45,196 45.195
23 0.00(1) 15.350 186.000 242314 0.0150 3.788 0.768 39.810 45165 031 0.000 0.000 45196 45,196 45.196
0.009 0.125 SE
24 0.00¢-) 0.000 186.000 156.684 0.0150 1.4384 L.187 5.31 39.810 +45.121 0.084 0.001 0.000 45.206 45.207 45.197
25 -15.30(+) 15.300 186.000 156.769 0.0150 1.484 L.1K6 5314 39.810 45.124 0.084 0.000 0.001 45.208 45.208 45207
0.011 0.200 IN
26 -1530(-) 0.000 186.000 2861.186 (0.0150 5.504 0.065 5.722 39.500 45222 0.000 0.000 45223 45208




-V

Non-uniform flow calculation table

SL—Sudden Lixpantion
SC=Sudden Contraction

GL~Gradual Lxpantion
GC=Gradual Contracion

Case | Badraman ] Necessary water level 45.96m < 46.30m OK IN=Inllow heud loss
T¢crval Ql...lantity Arca.of Complex Hydr:dulic F]o\f»‘ Water ch Water Velocity Priction head loss Other head losses Total Towl head at Ax/2
o distance of tlow warter flow | roughness radius velocity depth clevation level head Hcad Cocllicient Nume head Upstream | Downstream
Na Sllaumj coefficient Zb+h loss of loss of loss H. D P
HAe Ax Q A n R U h Zh ) ) © (d f @iy | @ o ©f @ o)
(m) () (m) (m) (m’s) (m) (m) (m) (m) () (m) (m) (m) (m) (m)

1 -150.75¢) 9.00 23.7% 0.03 1.63 0.38 2.65 4325 45.90 0.01 0.000 45.91 45,91
0.01 0.34 bk

2 -150.75¢-) 0.00 9.00 1.96 0.02 0.71 091 218 13.10 15.88 0.01 0.002 0.000 15.92 15.92 1591

3 -136.90 13.85 9.00 497 0.02 0.71 0.91 248 4340 45.88 0.04 0.000 0.002 45.03 45.93 4592
0.01 0.20 Gk

4 -13590 1.00 9.00 3.93 0.02 0.66 115 1.96 4390 45.86 0.07 0.002 0.000 45.93 45.93 4593

5 -128.40 7.50 9.00 3.04 0.02 0.66 1.14 1.97 4390 45.87 0.07 0.000 0.002 45.03 45.94 4593
0.00 0.10 GC

6 -12740 1.00 9.00 +.99 0.02 0.71 0.90 2,50 4340 45.90 0.04 0.000 0.000 45.94 45,94 4594

7 -126.05¢-) 1.35 9.00 +.99 002 0.71 0.90 2,50 4340 45.90 0.04 0.000 0.000 45.94 4+5.94 4594
0.01 0.36 SC

§ -126.05¢-) 0.00 9.00 24.74 0.03 16 0.36 2.95 4299 45.94 0.01 0.001 0.000 45.95 45.95 4594

9 -30.00(-) 96.05 9.00 2764 0.03 235 033 315 1280 15.95 0.01 0.000 0.001 15.96 15.96 1595
0.00 0.00 Sk

10 -30.00(+) 0.00 9.00 3.36 0.02 122 0.11 5.95 40.00 45.05 0.00 0.000 0.000 45.95 45.95 4596

11 -12.00(-) 18.00 9.00 336 0.02 122 011 5.95 40.00 4595 0.00 0.000 0.000 45.95 45.95 4596
0.00 0.29 Sk

12 -12.00(1) 0.00 9.00 38.69 0.02 2.10 0.23 5.95 40,00 45.95 0.00 0.000 0.000 45.96 45.96 4596

13 -4.85 715 9.00 38.69 0.02 2,10 0.23 5.95 40.00 45.95 0.00 0.000 0.000 45.96 45,96 4596
0.00 0.20 GE

11 -245 210 9.00 17.81 0.02 1.20 0.50 5.95 10.00 15.95 0.01 0.000 0.000 15.96 15.96 1596

15 15.35() 17.80 9.00 17.84 0.02 1.20 0.50 5.95 40.00 45.95 0.01 0.000 0.000 45.96 45,96 4596
0.00 0.10 N

16 15.35(+) 0.00 9.00 595.99 0.03 5.33 0.02 5.96 40.00 45.96 0.00 0.000 45.96 4596
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Non-uniform flow calculation table

SL—Sudden Lixpantion
SC=Sudden Contraction

GL~Gradual Lxpantion
GC=Gradual Contracion

Case | Diroutiah | Necessary water level 45.95m < 46.30m OK IN=Inllow heud loss
T¢crval Ql...lantity Arca.of Complex Hydr:dulic F]o\f»‘ Water ch Water Velocity Priction head loss Other head losses Total Towl head at Ax/2
o distance of tlow warter flow | roughness radius velocity depth clevation level head Head Cocllicient Nume head Upstream | Downstream
Na Sllaumj coefficient Zb+h loss of loss of loss H. D P
HAe Ax Q A n R U h Zh ) ) © (d f @iy | @ o ©f @ o)
(m) () (m) (m) (m’s) (m) (m) (m) (m) () (m) (m) (m) (m) (m)

1 -150.75¢) 9.00 3024 0.03 L.71 0.30 2.40 43.50 45.90 0.00 0.000 45.90 45,90
0.01 0.32 bk

2 -150.75¢-) 0.00 9.00 138 0.02 0.69 0.69 2.19 13.70 15.89 0.02 0.001 0.000 15.91 15.91 1591

3 -136.90 13.85 9.00 432 0.02 0.68 1.04 2.16 4370 45.86 0.06 0.000 0.003 45.92 45.92 4591
0.01 0.20 Gk

4 -13590 1.00 9.00 326 0.02 0.62 138 1.63 4420 45.83 0.10 0.003 0.000 45.93 45.93 4592

5 -128.40 7.50 9.00 327 0.02 0.62 138 1.63 4420 45.83 0.10 0.000 0.003 45.03 45.93 4593
0.00 0.10 GC

6 -12740 1.00 9.00 +.36 0.02 0.69 1.03 2,18 43.70 45.88 0.05 0.000 0.000 45.94 45,94 4593

7 -126.05¢-) 1.35 9.00 +43 002 0.69 0.68 2.21 43.70 45.91 0.02 0.000 0.000 45.94 4+5.94 4594
0.01 0.33 SC

§ -126.05¢-) 0.00 9.00 29.61 0.03 1.99 0.30 2.35 4359 45.94 0.01 0.001 0.000 45.94 45.95 4594

9 -30.00(-) 96.05 9.00 3112 0.03 2.01 0.26 2.39 1355 15.91 0.00 0.000 0.001 15.95 15.95 1595
0.00 0.35 SC

10 -30.00(+) 0.00 9.00 8325 0.02 122 0.11 5 40.00 45.05 0.00 0.000 0.000 45.95 45.95 4595

11 -12.00(-) 18.00 9.00 8325 0.02 122 011 40.00 4595 0.00 0.000 0.000 45.95 45.95 4595
0.00 0.29 Sk

12 -12.00(1) 0.00 9.00 38.64 0.02 2,10 0.23 5.95 40,00 45.95 0.00 0.000 0.000 45.95 45.95 4595

13 -4.85 715 9.00 38.64 0.02 2,10 0.23 5.95 40.00 45.95 0.00 0.000 0.000 45.95 45,95 4595
0.00 0.20 GE

11 -245 210 9.00 17.81 0.02 1.20 051 5.91 10.00 15.91 0.01 0.000 0.000 15.95 15.95 1595

15 15.35() 17.80 9.00 17.81 0.02 1.20 051 5.94 40.00 45.94 0.01 0.000 0.000 45,95 45,95 4595
0.00 0.10 N

16 15.35(+) 0.00 9.00 59521 0.03 5.32 0.02 5.95 40.00 45.95 0.00 0.000 45.95 4595




o-v

Non-uniform flow calculation table

SL—Sudden Lixpantion
SC=Sudden Contraction

GL~Gradual Lxpantion
GC=Gradual Contracion

Case | Abo Gabal ] Necessary water level 45.94m < 46.30m OK IN=Inllow heud loss
T¢crval Ql...lantity Arca.of Complex Hydr:dulic F]o\f»‘ Water ch Water Velocity Priction head loss Other head losses Total Towl head at Ax/2
o distance of tlow warter flow | roughness radius velocity depth clevation level head Head Cocllicient Nume head Upstream | Downstream
Na Sllaumj coefficient Zb+h loss of loss of loss H. D P
HAe Ax Q A n R U h Zh ) ) © (d f @iy | @ o ©f @ o)
(m) () (m) (m) (m’s) (m) (m) (m) (m) () (m) (m) (m) (m) (m)

1 -100.00¢-) 7.00 19.09 3 1.53 0.37 2.30 43.60 45.90 0.01 0.001 45.91 45,91

2 -66.50(-) 3350 7.00 19.11 3 1.53 037 2.30 43.60 45.90 0.01 0.000 0.001 45.91 4591 4591
0.00 0.05 SE

3 -66.50(+) 0.00 7.00 1494 0.02 1.35 047 2.30 43.60 45.90 0.01 0.001 0.000 45.01 45.91 4591

4 -20.80(-) 4570 7.00 14.95 0.02 1.35 047 2.30 43.60 45.90 0.01 0.000 0.001 45.01 45.91 4591
0.00 0.05 SE

5 -20.80(1) 0.00 7.00 11.68 0.02 1.08 0.60 389 42.00 45.89 0.02 0.000 0.000 45.01 45.91 4591

6 -11.40 9.40 7.00 11.68 0.02 1,08 0.60 3.89 42,00 45.89 0.02 0.001 0.000 4591 45.91 4591

7 +20 15.60 7.00 11.68 0.02 1.08 0.60 3.89 42.00 45.89 0.02 0.000 0.001 45.91 45,91 4591

3 5.20 1.00 7.00 11.68 0.02 1,08 0.60 3.89 42,00 45.89 0.02 0.000 0.000 4591 45.91 4591
0.00 0.20 GC

9 14.65 9.45 7.00 18.09 0.02 1.45 0.39 391 42.00 45.91 0.01 0.000 0.000 45.92 45.92 4591
0.01 0.20 GL

10 16.80(-) 2115 7.00 §.69 0.02 1.03 0.81 1.74 44.15 45.39 0.03 0.000 0.000 45.92 45.92 4592
0.00 0.04 SE

11 16.80(+) 0.00 7.00 344 0.02 0.63 1.02 1.72 4415 45.87 0.05 0.003 0.000 45.92 45.93 4592

12 31.00(-) 14.20 7.00 34s 0.02 0.63 1.01 1.73 4415 4588 0.05 0.000 0.003 45.03 45.93 4593
0.01 0.10 IN

13 31.00(1) 0.00 7.00 293.94 0.03 2,78 0.02 2,94 43.00 45.94 0.00 0.000 45.94 4593




LV

Non-uniform flow calculation table

SL—Sudden Lixpantion
SC=Sudden Contraction

GL~Gradual Lxpantion
GC=Gradual Contracion

Case | Lrad Delgaw | Necessary water level 45.95m < 46.30m OK IN=mllow heud loss
T¢crval Ql...lantity Arca.of Complex Hydr:dulic F]o\f»‘ Water ch Water Velocity Priction head loss Other head losses Total Towl head at Ax/2
. distance of tlow warter flow | roughness radius velocity depth clevation level head Hcad Cocllicient Nume head Upstream | Downstream
Na Sllaumj coefficient Zb+h loss of loss of loss H. D P
HAe Ax Q A n R U h Zh ) ) © (d f @iy | @ o ©f @ o)
(m) () (m) (m) (m’s) (m) (m) (m) (m) () (m) (m) (m) (m) (m)

1 -30.00(-) 9.00 23.7% 3 1.63 0.38 2.65 4325 45.90 0.01 0.001 45.91 45,91

2 -20.80(-) 29.20 9.00 23.80 3 1.63 0.38 2.65 4325 45.90 0.01 0.000 0.001 45.91 4591 4591
0.00 0.10 5C

3 -20.80(+) 0.00 9.00 31.63 0.02 1.99 0.28 3.91 42.00 4501 0.00 0.000 0.000 45.01 45.91 4591

4 -11.40(-) 9.40 9.00 31.63 0.02 1.99 0.28 3.91 42.00 4591 0.00 0.000 0.000 45.01 45.91 4591
0.00 0.07 Sk

5 -11.40(1) 0.00 9.00 1.7 0.02 1.08 038 3.90 42.00 45.90 0.01 0.000 0.000 45.01 45.91 4591

0 +.20(-) 15.60 9.00 11.71 002 1.08 0.38 3.90 42,00 45.90 0.01 0.000 0.000 4591 4591 4591

7 5.20 1.00 9.00 11.71 0.02 1.08 0.38 3.90 42.00 45.90 0.0L 0.000 0.000 45.91 45,91 4591

8 14,65 9.45 9.00 8.53 0.02 0.85 0.53 3.90 42,00 45.90 0.01 0.000 0.000 4591 45,91 4591
0.02 0.20 GE

9 16.80 2,15 9.00 337 0.02 0.63 133 1.69 44.15 45.84 0.09 0.005 0.001 45.93 45.93 4591
0.00 0.10 GC

10 31.00(-) 1420 9.00 340 0.02 0.63 133 1.70 44.15 4585 0.09 0.000 0.005 45.94 45.94 4593
0.01 0.10 IN

11 31.00(+) 0.00 9.00 294.64 0.03 2.78 0.03 2.95 43.00 45.95 0.00 0.000 45.95 4594
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Non-uniform flow calculation table

SL—Sudden Lixpantion
SC=Sudden Contraction

GL~Gradual Lxpantion
GC=Gradual Contracion

Case | Sahelvia ] Necessary water level 45.93m < 46.30m OK IN=Inllow heud loss
T¢crval Ql...lantity Arca.of Complex Hydr:dulic F]o\f»‘ Water ch Water Velocity Priction head loss Other head losses Total Towl head at Ax/2
. distance of tlow warter flow | roughness radius velocity depth clevation level head Head Cocllicient Nume head Upstream | Downstream
Na S'Iaumj coefficient Zb+h loss of loss of loss H. D P
HAe Ax Q A n R U h Zh ) ) © (d f @iy | @ o ©f @ o)
(m) () (m) (m) (m’s) (m) (m) (m) (m) () (m) (m) (m) (m) (m)

1 -30.00(-) 5.00 19.22 3 142 0.26 2.10 43.80 45.90 0.00 0.000 45.90 45,90

2 -22.70(-) 2730 5.00 19.22 3 1.42 0.26 2.10 43.80 45.90 0.00 0.000 0.000 45.90 45,90 4590
0.00 0.32 5C

3 -22.70(+) 0.00 5.00 42.16 0.02 2.28 0.12 5.20 40.70 45.90 0.00 0.000 0.000 45.01 45.91 4590

4 -11.10(-) 11.60 5.00 4216 0.02 2.28 0.12 5.20 40.70 45.90 0.00 0.000 0.000 45.01 45.91 4591
0.00 0.07 Sk

5 -11.10(1) 0.00 5.00 15.61 0.02 116 0.16 5.20 40.70 45.90 0.00 0.000 0.000 45.01 45.91 4591

0 +.60(-) 15,70 5.00 15.61 002 116 0.16 5.20 40.70 45.90 0.00 0.000 0.000 4591 4591 4591

7 5.60 1.00 5.00 15.61 0.02 116 0.16 5.20 40.70 45.90 0.00 0.000 0.000 45.91 45,91 4591

8 6.85 1.25 5.00 1436 002 1.09 0.17 5.20 40.70 45.90 0.00 0.000 0.000 45.91 4391 4591
0.01 0.20 GE

9 10.80 3.95 5.00 243 0.02 0.55 1.03 1.21 44.65 45.86 0.05 0.004 0.001 45.92 45.92 4591
0.00 0.10 GC

10 24.00(-) 13.20 5.00 244 0.02 0.55 1.02 1.22 44 65 45.87 0.05 0.000 0.003 45.92 45.92 4592
0.01 0.10 IN

11 24.00(+) 0.00 5.00 24292 0.03 2.32 0.02 2.43 4350 45.93 0.00 0.000 45.93 4592




APPENDIX A-2

Examination sheet of Seismic Conditions
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Seismic Design of Dairout Regulator

1. MAINITEMSUSED IN THE SEISMIC DESIGN
Hrst, the main items that used in the seismic design will be reviewed according to the Egyptian
code for design and construction of bridges (especially, part (4): loads and forces on bidges).

a) De51gn Ground Acceleration (ay):
The Structure under study lies in Dairout city (Assuit governorate) between Minia and Assuit

govemorates.
Accoxding to Table (4-9-2-b)
Assuit ------------- zone (1)
Minia -------=-----~ zone (1)
Dairout -------------- zone (1)
According to Table (4-9-2-2)
Zore (1) === =meees a, =0.1g

b) Limit State & Working Stress Design Methods
The seismic design loads used in the Egyptian loads for bridges are loads for limit state design
method.
For working stress design method, design loads can be divided by 1.40

[clause 4.9.1.1]
¢) Importance Factor (y):
The Structure under study is a main structure
y=130- -
(Factor is upgraded to 1.4 due to important structure)
[clause 4.9.6]

d Appropriate Method of Analysis

The Structure under study achieves the conditions of uniform structural system.

[Table (4-9-6)]
The Structure lies in zone (1).

From Table (4.9.8)
Uniform load method is the appropriate method of analysis.
e Equivalent Live Load:
Fquivalent Live Load can be taken equal to 500 kg/m? for roadway bridges.
[clause 4.9.8.1.4]

The percentage of live load (y ) that used in the design load (W) is equal to 0.20 for roadway bridges.
v =020
[Table (4-9-7]
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f) Subsoil Class:
Fomsoil test  --------- 50 > Ngpr > 15

According to Table (4.9.8) => Subsoil class is “ C”

g Type of Response Spectrum:
The Structure under study lies in Dairout city (Assuit governorate) between Minia and Assuit
govemorates.

=> Type (1) of response spectium curve is the appro priate type.
Iclause 4.9.4.2.1.3]

h) Effective Properties of Cross Section Area (A, L):
No Ieductlon in the cross section area due to cracks effect.
A=
Where Ag: gross area of the cross section
Due to cracks effect, the moment of irertia of the cross section is reduced as follow
Lg=0.70L --—-- for reinforced concrete walls
Where L= gross moment of inertia of the cross section

1) Response Modification Factor (R):

Vertical piers in bending
a,=9.00/250 >3.00 ------------ ductile supports (piers)
From Table (4.9.9) —) R=23.50
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2. SEISMIC DESIGN USING UNIFORM LOAD METHOD
2.1 Horizontal Components of the seismic action

a. Design criteria
W
F - (T) .

Where,
F=Equivalent static force
ST, = Horizontal design spectrum

W= Design weight (weight of the bridge + weight of the upper half of piers and abutments + and

percentage of equivalent live load)

2 T(25 2

0<T<T S(T) = a [ e e
b d;) e V1 [3 Tb(R 31'
T<T<T S(T) = a, 5 S%
T<T<T, S(T) - a, » SL;[%—] > 020 a, 7
25| T.T

T, < T< 4sec. S(T) = a, y S?[Jﬁd] > 0.20 a, ¥

Using type (1) of response spectrum & for subsoil class “C”
S=1.50
T, = 0.10 T = 025 T,= 120

T=27r1/M
K

Where, M= design mass = W/g
K=

b |

L= TDridge length in the required direction.
A = maximum drift in the required direction.

T= g7 [2208098L (319 gec.
9.81x 214646

(T, =0.25 < (T'=0.312) < (T, =1.20)

25[ T
S,(M)- a, S?[%_ > 020 a, 7,
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0.25

s,(T)= (0.1) (1.30) (150 ﬁ{
0.312

=0.112¢ > (0.20 a = 0.026¢g)
3.50 ] s ¢ /1 .

S,(T) - 0.112¢ Limit State Design

S,(T)= 0.112g/1.40
=0.08¢g Working Stresses Design

b. Horizontal Component perpendicular the Traffic Direction
No need to check the Horizontal Component perpendicular the Traffic Directionbecause the
high stiffness of the structure in this direction

2.2 Vertical Component

The effects of the vertical seismic component on the piers may be omitted in cases of low and
moderate seismicity [zones (1), (2) and (3)]. In zones of high seismicity these effects need only to
be taken into accourt if the piers are subject to high bending stresses due to vertical permanent
actions of the deck, or when the structure is located within 5 km of an active seism tectoric fault.

[clause 5.3.3.8.2]

A-13



APPENDIX A-3

Traffic Survey Report — Dirout Regulator Bridge
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Dairut_Regulator Bridge - Traffic Study

Input data:

Classified 24-hr traffic counts for motorized and non-motorized traffic. Traffic counts were
conducted during a typical weekday (Monday) and on weekend (Friday). Counts were

conducted in April 2010. Counts were projected to year 2016 using 2% annual growth rate.
Width of the existing Dairut Regulator Bridge is about 12 m.
Attachment 1 includes the traffic counts.

Assumptions:

°

Annual growth rate = 2%

Width of the existing bridge acts as 2 lanes for motorized traffic with width of 7.0 m, and two
walkways (each of 3-m wide) for non-motorized traffic.

Capacity of one lane deducted for motorized traffic = 1000 passenger car units per hour
Capacity of each walkway is 60 person per minute considering that the effective width of a
walkway is equal 2 m.

Traffic projectionis made every 5 years to year 2050.

Passenger car unit equivalency to normal car ( according to the Egyptian Code for " Rural and
Urban Roads " (104-2008) the second volume " Traffic Engineering™:

Big Mid Mini Normal
Track Track Buss Bus Car Tractor | Moto Cycle | Bicycle | Caret
3 2 3 1 1 3 0.5 0.5

Person unit equivalency

Donkey/Horse | Pedestrian

4 1

Findings:

Peak traffic volumes for both motorized and non-motorized for weekdays are higher than that
of Friday.

The current volume to capacity ratio is almost or exceeding capacity.

Width of the bridge will need to be doubled by year 2050.
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Table 1
Peak-Hour Motorized Traffic

Weekday Friday
Year | EEW  W-E Total E-W W-E Total
2016 | 980 |1,110| 2,090 213 179 392
2020 | 1,061 | 1,201 | 2,262 230 194 424
2025 | 1,171 | 1,326 | 2,497 254 214 468
2030 | 1,293 | 1,464 | 2,757 281 236 517
2035 | 1,427 | 1,617 3,044 310 261 571
2040 | 1,576 | 1,785 | 3,361 342 288 630
2045 | 1,740 | 1,971 | 3,711 378 318 696
2050 | 1,921 | 2,276 | 4,097 417 351 768

Volume to Capacity Ratios for Motorized Traffic

Weekday Friday
Year | E-W W-E Total E-W W-E Total

2016 | 98% | 111% | 104% 21% 18% 20%

2020 | 106% | 120% | 113% 23% 19% 21%

2025 | 117% | 133% | 125% 25% 21% 23%

2030 | 129% | 146% | 138% 28% 24% 26%

2035 | 143% | 162% | 152% 31% 26% 29%

2040 | 158% | 179% | 168% 34% 29% 32%

2045 | 174% | 197% | 186% 38% 32% 35%

2050 | 192% | 218% | 205% 42% 35% 38%

4,500
4,000

3,500

3,000
2,500
2,000 -
1,500
1,000
500
0 - . . . . . .

2016 2020 2025 2030 2035 2040 2045 2050
Year

Peak-Hour Motorized Traffic
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Table 2
Peak-Hour Non-Motorized Traffic

Weekday Friday
Year | E-W W-E Total E-W W-E Total
2016 | 1,617 | 716 2,333 282 244 526
2020 | 1,750 | 775 2,526 305 265 569
2025 | 1,933 | 856 2,789 336 292 629
2030 | 2,134 | 945 3,079 371 322 694
2035 ] 2,356 | 1,043 | 3,399 410 356 766
2040 | 2,601 | 1,152 | 3,753 453 393 846
2045 | 2,872 | 1,272 | 4,144 500 434 934
2050 | 3,171 | 1,404 | 4,575 552 479 1,031

Volume to Capacity Ratios for Non-Motorized Traffic

Weekday Friday

Year | EEW  W-E Total E-W W-E Total
2016 | 45% 20% 32% 8% 7% 7%
2020 | 49% | 22% 35% 8% 7% 8%
2025 | 54% | 24% 39% 9% 8% %%
2030 | 59% | 26% 43% 10% 9% 10%
2035 | 65% | 29% 47% 11% 10% 11%
2040 | 72% 32% 52% 13% 11% 12%
2045 | 80% | 35% 58% 14% 12% 13%
2050 | 88% | 39% 64% 15% 13% 14%

5,000

4,500

4,000

Peak-Hour Non-Motorized Traffic

3,500

3,000
2,500
2,000
1,500
1,000 -
500 -
0 - . . . . . .

2016 2020 2025

2030 2035 2040

Year

2045

2050
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According to the Egyptian Code for " Rural and Urban Roads" 104-2008) the third volume " Geometric
Design " the minimum width of the lane is from 3m to 3.6m, and the sidewalk width is equal to 1.5m, it
could be concluded that:

From the traffic prediction the total width of the bridge after 50 years should be 24 meters (which
means 8 lanes, 3 meters each ) undivided for both directions. This will make conflicts as the trafficis
mixed including motorized and non-motorized traffic (caret, donkey/horse ,pedestrian ) which needs to
be divided by a median or a curb one meter width. Pedestrians also need two sidewalks 1.5m each
(according to the Egyptian Code) on each side of the bridge.

With the existing bridge width the current traffic will only be accepted for four years with |ot of conflicts
and delays.

So it could be concluded the following options:
1- To keep and use the bridge width of 12 meters for another 4 years till 2020.

2- Towiden the bridge to be 6 lanes ( 3 meters each) divided by a median or a curb one meter
which make the total width 25 meters.

3- To construct another bridge as the limitation of the existing bridge is 12 meters and cannot be
widened.

It should be taken into consideration that the prediction of the traffic after 100 years will be more than
double the predicted for the 50 years which needs a full study of the options of using other alternatives
depending on the land use, the extension of the city and the growth of population.
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Attachment 1

Placc Surveyed: Dairut Rcgulator Bridgc
Survey Date: Monday, February 08, 2010
Direction: East to West Westbound

AM/PM  Time Big Track Mid Track  Buss  MiniBus Naormal Car Tractor Moto Cyde Bicyde Caret Donkey/Horse Pedestrian

PM 6-7 0 37 0 50 22 2 195 24 36 45 270
7-8 0 89 0 % 86 4 384 42 94 70 779
29 o] 29 0 25 43 2 359 42 98 114 980
%10 0 23 0 62 20 3 197 20 24 24 791
10-11 0 7 0 20 2 4 128 6 18 7 724
11-12 0 17 0 39 34 0 203 4 31 31 522
12-1 0 24 0 14 7 0 115 12 0 32 339
AM 12 0 Lr 0 15 0 0 39 0 0 0 331
2-3 0 12 Y 14 10 5 86 15 27 25 284
34 0 20 0 18 19 28 117 8 14 8 410
45 0 10 0 18 11 27 106 8 5 4 385
5-6 0 8 0 7 7 17 94 8 12 4 348
6-7 0 7 0 10 5 15 114 4 2 2 273
7-8 0 5 0 8 14 12 69 8 2 0 115
89 0 4 0 12 17 20 104 12 0 0 88
5-10 0 1 0 7 22 17 70 10 8 0 108
10-11 0 11 0 » 23 B 87 8 5 0 120
11-12 0 8 0 5 25 2 65 12 ] 0 80
PM 12-1 (o] 9 0 7 12 1] 28 5 ¢] 0 56
1-2 0 3 0 2 5 0 32 1 0 0 34
23 0 1 0 3 6 0 16 0 0 0 8
34 0 0 0 0 1 0 4 0 0 0 0
4-5 0 0 0 1 2 0 0 0 16 3 0
>6 0 23 0 45 18 0 167 12 23 34 160
Total 0 408 0 553 411 164 2779 261 415 403 7205
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Place Surveyed: Dairut Regulator Bridge
Survey Date: Monday, Febrary 08, 2010
Direction: West to East Eastbound

AM/PM  Time Big Track Mid Track Buss Mini Bus Normal Car Tractor  Moto Cyel Bicycle  Caret Donkey/H Pedestrian

PM 6-7 1 16 0 2 14 0 53 20 16 12 50
7-8 2 44 0 43 43 2 109 52 52 33 95
B8-9 8] 108 0 108 107 0 272 129 118 104 220
S-10 0 40 0 40 38 1 151 65 46 42 260
10-11 0 15 0 15 16 0 122 30 21 25 205
11-12 0 17 0 17 13 1 117 29 22 30 160
12-1 8] 19 0 19 19 1 186 30 20 23 135
AM 1-2 Q 51 0 51 41 9 302 57 35 33 331
2-3 Q 61 0 6l 48 14 173 32 39 60 178
3-4 8] 40 0 40 68 27 223 47 68 67 253
4-5 Q 46 0 46 53 6 248 18 34 44 303
5-6 8] 38 0 38 43 13 183 22 43 52 281
6-7 0 23 0 23 56 19 207 28 9 38 193
7-8 0 13 0 13 63 11 168 24 11 Q 87
8-9 9] 9 0 9 18 8 119 13 8 a 121
S-10 0 18 0 18 57 7 154 16 6 Q 168
10-11 8] 6 0 19 45 2 200 12 2 Q 156
11-12 8] 3 0 20 34 0 230 8 8] Q 140
PM 12-1 8] 7 0 9 23 0 170 7 8] Q 76
1-2 8] 2 0 7 16 0 76 1 8] Q 34
2-3 9] 8] 0 3 8 0 34 0 8] 8] 16
3-4 9] 8] 0 0 1 0 0 0 8] 8] 1
4-5 8] 5 0 0 0 0 0 0 12 3 0
5-6 8] 14 0 13 5 1 65 13 16 9 45
Total 3 595 0 640 829 122 3572 653 578 575 3508
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Place Surveyed: Dairut Regulator Bridge

Survey Date: Friday, February 12, 2010

Dircction: East to West Westbound

AM/PM  Time Big Track Mid Track Buss Mini Bus Normal C: Tractor  Moto CyclBicycle  Carct Donkey/H Pedestriar

PM 6-7 o] 6 0 9 5 0] 20 6 6 9 25
7-8 4] 7 0 7 7 o] 33 9 10 23 55
8-9 ] 9 0 7 7 1 60 13 11 23 97
9-10 ] 12 0 6 9 2 64 21 15 15 108
10-11 1 14 0 12 14 1 97 22 13 12 147
11-12 ] 21 0 14 El o 104 30 18 12 202
12-1 4] 10 0 7 9] 59 18 9 7 112

AM 1-2 0 6 0 8 9 o 34 15 10 9 76
2-3 0 17 0 10 15 2 64 20 12 10 138
3-4 1 15 0 11 7 o} 73 14 10 7 116
4-5 1 13 0 8 10 2 74 15 8 5 117
5-6 0 14 0 13 9 0 85 22 13 10 144
67 0 19 0 14 9 0 49 17 10 3 103
7-8 g 9 0 14 8 o] 51 13 4 2 96
89 g 12 0 5 8 o] 33 10 5 o] 69
9-10 g 10 0 8 5 o] 24 7 5 o] 45
10-11 g 8 0 6 6 o] 25 8 7 o] 54
11-12 1 7 1 5 7 o] 23 5 3 o] 23

PM 12-1 o] 3 0 3 3 o] 8 6 2 o] 18
1-2 o] 1 0 1 2 o] 6 2 0 o] 21
2-3 o] 0] 0 0 1 o] 2 1 0 o] 5
3-4 4] Q 0 0 0 o] 8] 0 0 o 0
4-5 4] Q 0 0 1 1 2 0 5 o 0
5-6 4] 4 0 8 3 2 14 1 8 7 25

Total 4 217 1 176 162 11 1004 278 185 154 1796
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Place Surveyed: Dairut Regulater Bridge
Survey Date: Friday, February 12, 2010
Direction: West to East Eastbound

AM/PM  Time  BigTrack Mid Track  Buss MiniBus Normal Car Tractor Moto Cycle Bicycle Caret Donkey/Horse Pedestrian

PM 6-7 2 4 0 4 5 4 10 4 2 5 6
7-8 1 6 0 7 10 5 36 12 7 7 52
3-9 0 10 0 7 6 0 44 15 3 7 81
9-10 0 14 0 g 4 0 68 14 12 3 15
10-11 0 18 0 12 6 2 78 18 17 8 128
11-12 0 13 0 8 3 3 76 18 10 4 160
12-1 0 10 0 4 4 3 85 11 8 9 169
AM 1-2 0 8 0 7 4 2 66 8 6 7 104
2-3 0 11 0 6 8 5 78 7 9 5 132
3-4 0 6 0 4 4 1 40 4 5 4 77
4-5 0 11 0 6 4 2 57 2 6 4 105
5-6 0 10 0 4 6 1 96 9 El 21 133
6-7 0 5 0 2 2 o] 88 4 3 1 156
7-8 0 6 0 2 2 1 91 1 2 3 128
8-9 0 7 0 3 4 0 70 0 3 0 85
5-10 0 2 0 1 2 o] 24 0 2 0 26
10-11 0 7 0 4 5 0 50 5 6 0 45
11-12 0 6 0 5 7 0 45 2 3 0 87
PM 12-1 0 3 0 3 3 0 43 0 1 0 34
1-2 0 6 0 5 5 0 32 0 0 0 12
2-3 0 5 0 2 1 0 6 0 0 0 5
3-4 0 2 0 0 0 0 1 0 0 0 1
4-5 0 1 0 4 0 2 3 1 0 0 0
5-6 0 5 0 5 4 7 8 6 6 3 15
Total 3 176 0 114 99 38 1195 141 125 91 1756
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APPENDIX A-4

Calculation sheet for the Structural Stability of
NDGRs

A-4-1. Bahr Yusef and Ibrahimia Regulatoy-----------------=-=---=--==----oooooooo oo oo A-24
A-4-2. Badraman Regulatorin Badraman canal-----------==-=======s--msmmmmmomoom oo e A- 46
A-4-3. Badraman Regulatorin Diroutiah canal ------------==-=====-=s-mmommommoooo oo o A- 67
A-4-4. Abo Gabal Regulator---==-=-==========mmmmmmm o mmmosmo oo oo oo oo oo A- 88
A-4-5. Sahelyia Regulator ------====- === ======mmmmmom e os oo oo oo oo e A-109
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A-4-1. Bahr Yusef and Ibrahimia Regulator
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SZ-v

Summary table of result on the stability examination for Bahr Yusef and lbrahimia Requlator
- < |Vertical force| Resistant moment| Horizontal force| Torque moment For the sliding For the fall down " or the ground reaction
Pier § § % v V-x H H-y . Safe ratio Eccentricity B/6 (Ground reactior|Ground reactior|  Bearing % Remarks
sl © (kN) (KN-m) (kN) (KN~ m) Rerqa‘:iged Desing | e (my | (Alowable) | g1 kwim2) | Q2 knm2) |\ (om2) |
1 | Long. | Regular| 91,358.69 1,220,699.63 883.93 9,863.23 1.50 | = 62.01 -048 | = 4.65 8272 101.76 \ OK
2 | Long. | Regular| 88,729.08 1,141,261.14 14,388.83 42,991.19 1.50 | = 3.70 -060 |= 465 78.03 101.14 \ OK
5 3 | Long. | Regular| 134,758.39 1,829,038.99 987.46 9,781.09 1.50 | = 81.88 -0.30 | = 4.65 127.28 144.84 \ OK
é 4 | Lateral | Regular| 90,408.54 1,604,751.58 72442 7,830.98 1.50 | = 74.88 0.09|= 592 92,67 89.89 \ OK
E) 5 | Lateral. | Regular| 88,729.08 1,574,941.17 1,777.68 17.865.68 1.50 | = 29.95 020 = 5.92 92.61 86.56 \ OK
'E 6 | Lateral | Regular| 134,758.39 2,391,961.42 2,506.86 16,645.55 150 = 32.25 0121 = 5.92 138.82 133.30 \ OK
% 7 | Long. | Seism | 85,846.08 1,093,259.19 25,761.42 91,368.30 1.15|= 2.00 015 | 9.30 83.88 89.47 \ OK
E 8 | Lorg. | Seism [ 131,875.39 1,788,821.14 10,550.03 50,299.11 1.15|= 7.50 000|= 9.30 133.15 133.15 \ oK
E 9 | Lateral | Seism | 87,525.54 1,653,578.33 14,202.59 68.505.54 1.15|= 3.70 0.78 | = 11.83 100.02 76.72 \ OK
g 10 | Lateral. | Seism | 85,846.08 1,623,767.92 11,091.17 52,615.99 1.15|= 4.64 0.61|= 11.83 95.61 77.74 \ OK
; 11 | Lateral | Seism | 131,875.39 2,340,788.17 10,550.03 50,299.11 1.15|= 7.50 038 |= 11.83 141,70 124,60 \ oK
ﬁ 12 | Long. | Seism | 89,965.54 1,194,735.08 10,909.75 54,140.20 115 = 4.95 -0.07 | = 9.30 89.47 92.20 \ OK
13 | Long. | Regular| 80,083.13 1,187,305.92 2,811.86 9,431.98 1.50 | = 17.09 099 |= 4.65 98.08 63.65 \ OK |Bahr Yusef
13 | Lom. | Regular| 80,819.68 1,181,724.85 4,765.33 17.219.80 1.50 | = 10.18 0.88 | = 4.65 97.04 66.16 \ OK |lbrahimia

Note 1) Ground reaction for the bearing capacity should be consideration in Chapter 12



Bahr Yusef and Ibrahimia Regulator / Stability examination

1,Design condition
(1)Dimension of form for abutment Pier Cunite : m]

A= 2790 A@RE 000 AQBE 165 A@4)-
AB)= 100 A@QF 2490 A(10)= 200 A(11)=
A(15)= 1650 A(16)= 500 A{7)= 440 A(18)=
A22= 100 A= 100 A24= 071 A(@25)=
A29)= 100 AB0= 100 AB1):= 100 A@32)=
B{f)= 300 B@= 200 B@3= 500 Bd)s=
BB)= 115 B@= 085 B{0= 115 B(l1)=
C{)= 200 C@= 800 C(@3= 500 C@)-=
CB= 100 C@= 050 C(10)= 040 C(11)=
C(15)= 050 C(16)= 050 C(17)= 040

D)= 2790 D(@= 050 D(@3= 115 D)=
D)= 125 D)= 2440 D(10)= 125 D(11)=
D(15)= 16.75 D(16)= 450 D(17)= 440 D(18)=
D(22)= 100 D(23)= 100 D(24)= 071 D(25)=
D(29)= 100 D(30)= 100 D@31)= 100 D(32=
D(36)=  23.50

E(f)= 300 E@= 250 E@B= 300 E@)s=
EB)= 085 EQ= 085 E{10= 080 E(11)=
E(15= 085 E(16)= 080 E(17)= 085 E(18)=
F)= 200 F@F= 800 F@3F= 500 F@)-
F8)= 100 F@= 050 F(10) 040 F(11)=
F(15)= 050 F(18)= 050 F(17)= 040

(3)Number and slide distance of center for each pier Lunite: m]

Number of pier : abutment 2 piers
middle 3 piers
Number of vent : 4
Entire regulator width : 35.50 m
Entire regulator length: 2780 m
(4)Main level of foundation
Apron bottom : EL37 50m
Gate bottom : EL40.00m
(5)Unite weight  Cunit : kN/m*)
RC: 25.00 Soil _Wet)
Concrete :  23.00 Soil [in water)

(6)Seismic co-efficient
KH= 008
KH=  0.08 (submerged condition)

9.00
1.00
215
1.09
1.00

0.85
0.00

0.50
1.60

AB)= 100
A(13)= 240
AQ0= 225
AQN= 7.2
AGB4)= 2,00

Be)= 1.15
B(13)=  1.00

C6)= 750
C(3)= 040

1.00 D(5)= 9.00 D(6= 1.00 D(7)=
325 D(12= 1.00 D(13)= 240 D(14)=
18,00 D(19)= 215 D(20)= 2,25 D(21)=
0.60 D(26)= 1.09 D(27)= 7.25 D(28)=
1.00 D(33)= 1.00 D(34)=  2.00 D(35)=
850 E(B)= 250 E®B)= 08 FE7)=
085 E(12= 085 E(M13)= 0.80 E(14)=
1.00 E(19= 1.00
200 F(5)= 050 F(@B)= 750 F(7)=
050 F(12= 160 F(13)= 040 F(14)=
active(y) X y z
ormofm| (m) [ (m) | (m)
Right abutmentpi{ vy 0.00] 0.00] 0,00
Left abutment pie] vy 0.00] 0.00] 35.50
Middle pier 1 y 0.00| 0.00] 5.00
Middle pier 2 y 0.00| 0.00] 1350
Middle pier 3 y 0.00] 0.00] 22,00
18.00 Soil _Saturation] 20.00
10.00 Water :  10.00
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(7)Case of examination

Case |Direction Water Level Situation of gate | Condi, Additional (m)
us. WL47.00m HWL
R — —
Casel | Long. DS. WL47.00m HWL Qpen gate eguler
us. WL46.55m | MaxWL sedimentation 0.3
Case2 | Long. oS, WL39.50m ™ Close gate | Regular
us. — No WL
R — —
Case3 | Long. oS, — No WL Open gate egular
us. WL46.55m Max WL
Cased | Lateral. oS, WLA6.55m e Open gate | Regular — —
Us. WL46.55m | MaxWL sedimentation 0.3
R
Caseb | Lateral, oS, WL39.50m ™ Close gate egular
us. — No WL
. Regul — —
Caseb | Lateral oS — N WL Open gate egular
us. WL46.55m | MaxWL Seismof| sedimentation 0.3
Case7 | Long. . W3950m — Close gate case?
us. — No WL Seism of
Case8 | Long. 0 at — —
ase ong DS, — No WL Upen gate cased
us. WL46.55m Max.WL Seism of
Case9 | Lateral. . Wiae5em Tveont Open gate casel — —
us. WL46.55m | Max WL Seismof| sedimentation 0.3
Case10] Lateral. oS, W39.50m ™ Close gate caseh
us. — No WL Seism of
Casel1]| Lateral. . — L Open gate caseh
us. WL46.55m Max WL Seism of —
Casel12| Long. Open gat —
ase N9 o WL46.55m | MaxwL S0age cased
us. WL46.55m Max.WL . 0.3
Casel13] Leng. s, WLas.8om — Maintenace gate | Regular —
(8)Coefficient of earth pressure
Internal friction : Q= 30°
Regular case Seismic case | Seismic (submerged)|  Sedimentatian
Friction for wall 0° 0° 0° —
Active EP coe. 0.333 0.411 0.383 05
Passive EP coe, 3,000 2,784 2858 —
(9)Weight of the gate facility
ftem of design load Design load Remarks
Gate leaf (kN/vent) 17300 | Upper  66.00 | Lower 107,00
Hiost (Emargency) (kN/vent) 1186.00 [including the hoist weight
Hiost (kN/vent) 57600 [including the groove weight
Actual vent wide (m) 6.00
Height of gate (m) 6.55
Stop Log gate (kN/vent) 22400
(10)Weight of the bridge
Item of design load Regular case Seismic case
Vertical load (bady) (kN/vent) 175210 1752 10 Height of the handrail- ~ 1.10 (m)
Vertical load (body +ive load)  |(kN/vent) 2472 85 — Thick of the bridge= 2,77 (m)
Horizontal farce by wind (kNivent) 83.59 —
Counter force for right angle (kN) - 59.20
(11)Wind pressure w= 3.0 (kN/m2) [coefficient of form  plane: 1,20 round : 0.70 ]
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(12)0ther load Vehicle: g=  10.0 (kN/m2) Pedestrian: g= 5.0 (kN/m2)
(13)Up-lift condition
Design creep kength 2L = 9040 (m)
ApointZLa=  28.00 (m)
BpointZLb= 5590 (m)
0.00 27.90 23.50
FLOW
—)
ol 0.0 —* o o (ave|1.50
85"""@'%&'{& ~ pomt%r'£ ''''''''''''' =
' T e I . - = : i
b s bE 3
(13)Bearing of the foundation
Qa= e (kN/m2)
(14)Friction coefficient for foundation
p= 0.60
(15)Grand level of the embankment
RRELSA T
a)Height of the embankment and load
Embk, H(m) | Load W.(kN/m2)
At case of Weight of sile 8.00 3.0
At case of eath pres. 10.00 3.0
b)Water depth of the condition for embankment
casel| case2| case3| cased| case5| caseb| case7| case8] case9| case10| casell| case12
Design:WL1 | WL47.00 [ WL43.03| —  [WL4655 |WL43.03| — |WL43.03| — | WL46.55| w4303 — | WL4655
WH1| 7.50 3.53 0.00 7.0 3.53 0.00 3.53 000 705 353 0.00 7.05
wH2| 950 553 0.00 9.05 553 0.00 553 000 9,05 553 0.00 9.05
sIn case there is difference water level between Up-down stream, average water level of both of | case13
them should be applied WL4303
q=3.0 kN/m2 g=3.0 kN/m2 353
v ELITSY N J o EL47s0 553
s
WL1
T [8.00 10,00
WH1 |(Ave)
N\ WH2
2.00
y| EL375
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2.Caluculation of the regulator weight
(1) Enite regulator body weight

Regulator W X W-x W-y Wz
abutment right 10,514,78 14,04 | 273,987.51 423 82,547 .52 1,65 32,199.39
abutment left 19,514.78 14.04 | 273,987.51 423 82,547 .52 3385| 66057530
Midle. 1 27,613.81 13.54 | 373,890.99 403 111283.65 925 25542774
Midle. 2 27,613.81 13.54 | 373,890.99 403 | 111283.65 17.75( 490,145.13
Midle. 3 27,613.81 1354 | 373,890.99 403 111283.65 2625 724,86251
z 121,870.99 1,669,647.99 498,945 .99 2,163,210.07
(2) Balance center of entire regulator body
o 166964799
X=IW-x W= 121.870.99 =13.70(m)
498,945.99
Y=iW-y W= T2 87099 =4.09(m)
o _2163,210.07
L=IW-z W= 121,870.99 =17.75(m)
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(3) abutment Pier : Right Lunite: m]

# W X W-x y W-y W:z
1 0.00 0.00 0.00 1.00 0.00 2.50 0.00
2 2912.50 5.83 16979.88 1.00 2912.50 250 728125
3 4062 .50 18.78 80356.25 1.00 4062.50 2.50 10156.25
4 1875 2.32 4350 217 40.69 3.50 65.63
5 337.50 7.15 241313 225 759.38 3.50 1181.25
6 37.50 11.98 449.25 217 81.38 3.50 13125
7 16.25 0.33 5.36 225 36.56 1.00 16.25
8 12,50 1,98 2475 233 29.13 1,00 12.50
9 1250 12.32 154.00 217 27.13 1.00 1250
10 381,25 20.28 7731.75 225 857.81 1.00 38125
11 9,960.00 13.45 133,962.00 5.75 57,270.00 1.00 9,960.00
12 750.00 27.90 20,925.00 575 4312.50 1.00 750.00
13 157.08 27 .48 4,316.56 6.00 942 48 1.58 248 19
141 200,00 5.50 1,100.00 12,00 2,400.00 1.58 316.00
14-2 0.00 5.50 0.00 12.00 0.00 1.58 0.00
15-1 200.00 8.90 1,780.00 12.00 2,400.00 1.58 316.00
15-2 0.00 8.90 0.00 12.00 0.00 1.58 0.00
16 220,00 7.20 1,584,00 14,50 3,190.00 1.58 34760
16 25.00 4.67 116.75 14.33 358.25 2,67 86.75
16" 125.00 4.00 500.00 14.75 1,843.75 3.50 43750
17 11250 3.50 393.75 9.75 1,096.88 3.50 393.75
17 112,50 24,40 2,745.00 9.80 1,102.50 3.50 393.75
18 -37.50 3.50 -131.25 9.75 -365.63 3.50 13125
18 -37.50 24 .40 -915.00 9.80 -367.50 1.58 5925
19 1275 3.50 -44 63 6.25 -79.69 1.58 -20.15
19 -13.60 24,40 -331.84 6.00 -81.60 1.58 -2149
20 -2.40 3.50 -8.40 2.30 5.52 1.58 -3.79
21 -30.60 7.20 -220.32 6.25 -191.25 1.58 48 35
22 -1.80 7.01 1262 230 414 1.58 -2.84
23 -2.40 3.50 -8.40 1.80 4.32 1.58 -3.79
2 19,514.78 273,908.47 82623.79 32,176.76
- Balance center of abut regulator
Right abutment Left abutment
regulator  (slide distance)  regulator
273908.47 _ _
X=IW-xIW= 1951478 14.04(m) +0.00(m)  =14.04(m)
Y=3W-y W= — 2828719 _ 4 oaim) +000(m)  =423(m)
19,514.78
32,176.76 _ _
7=3W-z W= 951478 1.65(m) -35.50(m)  =-33.85(m)
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# W X W-x y W-y z W:z
1 212.50 0.25 53.13 1.00 212.50 425 903.13
2 4,738.75 6.08 28,811.60 1.00 4.738.75 425 20,139.69
3 6,906.25 18.78 136,605.63 1.00 6,906.25 425 29,351 56
4 37.50 2.32 87.00 217 81.38 425 159.38
5 675.00 7.15 4,826.25 225 1,518.75 425 2.888.75
6 75.00 11.98 898.50 217 162.75 425 31875
7 0.00 0.45 0.00 225 0.00 425 0.00
8 265,63 1,98 525,95 233 618.92 425 112893
9 1563 12.32 192.56 233 36.42 425 6643
10 476,56 20.28 9,664.64 225 1,072.26 425 2,025.38
11 12,200.00 13.95 170,190.00 6.25 76,250.00 425 51,850.00
12 49087 26.78 13,145.50 6.00 294522 425 2,086.20
13 49087 1.22 598.86 6.00 294522 425 2,086.20
141 85.00 5.50 467.50 12,00 1,020,00 425 361.25
14-2 85.00 5.50 467.50 12.00 1,020.00 425 361.25
15-1 85.00 8.90 756.50 12.00 1,020.00 425 38125
15-2 85.00 8.90 756.50 12.00 1,020.00 425 36125
16 275,00 7.20 1,980.00 14,50 3,987.50 425 1,168.75
16 2813 4.67 131.37 14.33 403.10 425 119.55
16" 212,50 4.00 850.00 14.75 3.134.38 425 903.13
17 225.00 3.50 787.50 9.75 2.193.75 425 956.25
17 225,00 24,65 5,546.25 9,75 2193.75 425 956.25
18 -75.00 3.50 -262.50 9.75 731.25 425 -318.75
18 -75.00 24.65 -1,848.75 9.75 731.25 425 -318.75
19 -25.50 3.50 -89.25 6.25 -159.38 425 -108.38
19 27.20 24,65 -670.48 6.00 -163.20 425 -115.60
20 -4.80 3.50 -16.80 2.30 -11.04 425 -2040
21 61.20 7.20 -440.64 6.25 -382.50 425 -260.10
22 -2.88 7.01 -20.19 230 £.62 425 1224
23 -4.80 2465 -118.32 1.80 B8.64 425 -2040
I 27,613.81 373,875.81 111,287.02 117,358.71
- Balance center of middle regulator
Middle Mid. 1 Mid. 2
requlator  (slide distance) ~ regulator  (slide distance)  regulator
373,875.81
X=IW-xIW= —""—""_=1354(m) +0.00(m)  =13.54(m) +0.00(m)  =13.54(m)
27,613.81
111,287.02 B B
Y=IW-y W= W—4.03(m) +0.00(m)  =4.03(m) +0.00(m) =4.03(m)
117,358.711 _ _ _
72=3W-z W= W—MS(m) +5.00(m)  =9.25(m) +13.50(m) =17.75(m)
Mid. 3
(slide distance) ~ regulator
+0,00(m)  =13.54(m)
+0.00(m)  =403(m)
+22,00(m) =26.25(m)




4,Case of the examination
[CASE 1 : Regular/ Longitudinal direction/ HW L. / Full OP]

Load v X Vx H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 121,870,99 1370 | 1,669,632.56
Gate leaf 692.00 715 4,947 80
Hoist 4,744 00 715 33,919.60
Bridge 9,891.40 16.65 164,691 81
Weight of water 48,253,05 13.68 660,101.72
Up-Iift pressure -94,092.75 1395 | -1,312,593.86
Wind pre.(Reg. bady) 22341 12.83 2,866.35
Wind pre (Gate. body) 282.96 913 2,583.42
Wind pre.(Bridge. body) 334.36 11.94 3,992.26
Wind pre (Walk bridge. body) 43.20 9.75 421.20

Total 91,358 .69 1,220,699 .63 883,93 9,863.23

Note : The water pressure shoukd be caneled out for the symmetrical force.

a)Examination for the slide force

Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 62.01 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 2790 (m)
Foundation length : L= 35.50 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 13.47 (m)
Eccentric distance : e=X-B/2= 0.48 (m) = B/6=4,65(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6 -e/B)= 82.72
Q2=2V/B/L(1-6 -e/B)= 101.76
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[CASE 2 : Regular / Longitudinal direction/ Max, water level/ Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 121,870.99 1370 | 1,669,632.56
Gate leaf 692,00 715 4,947 80
Hoist 2,304 .00 715 1647360
Bridge 0,891.40 16.65 164,691.81
Weight of water 10,575.04 302 31,936 .62
Up-iift pressure -57,233.15 13.07 -748,037.27
Sedimentation 628.80 257 1.616.02
Wind pre.(Reg. bady) 189.89 1243 2,484.63
\Wind pre (Gate. body) — — —
Wind pre.(Bridge. body) 334.36 11.94 3,992.26
Water pre.(up-st.) 14,637.70 2.54 36,925.76
Water pre.(dw-st,) -710.00 0.67 475,70
Earth pre. (sed.) 26.88 2.39 64.24

Total 88,729.08 1,141,261 14 14,388.83 42,991.19

a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 3.70 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 27.90 (m)
Foundation length : L= 35.50 (m)
Act point of the total force : X=(ZV-x+ZH-y)/2V= 13.35 (m)

Eccentric distance : e=X-B/2= 0.60 (m) = B/6=4,65(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 78.03
Q2=%V/BIL(1-6 -e/B)= 101.14
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[CASE 3 : Regular/ Longitudinal direction/ Max, water level/ Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 121,870.99 1370 | 1,669,632.56
Gate leaf 692,00 715 4,947 80
Hoist 2,304 .00 715 1647360
Bridge 9,891.40 13.95 137,885.03
Weight of water — — —
Up-iift pressure — — —
Wind pre.(Reg. body) 370.14 8.66 3,205.41
Wind pre (Gate. body) 282.96 913 2,583.42
Wind pre.(Bridge. body) 334.36 11.94 3,992.26
Water pre.(up-st.) — — —
Water pre.(dw-st.) — — —
Earth pre, (sed.) — — —
Total 134,758.39 1,829,038.99 987.46 9,781.09
a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 81.88 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 27,90 (m)
Foundation length : L= 35.50 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 13.65 (m)
Eccentric distance : e=X-B/2= 0.30 (m) = B/6=4.65(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 127.28
Q2=%V/B/L(1-6 -e/B)= 144 84
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[CASE 4 : Regular / Lateral direction / Max, water level / Full OP]

Laod v z V-z H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 121,870.99 1775 | 2,163,210.07
Gate leaf 692,00 17.75 12,283.00
Hoist 2,304 .00 17.75 40,896.00
Bridge 9,891.40 1775 175,572.35
Weight of water 45,285 .89 17.75 803,824 55
Up-lift pressure -89,635.74 17.75 | -1,591,034.39
Sedimentation — — —
Wind pre.(Reg. bady) 72442 10.81 7,830.98
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — — — —
Earth pre. (sed.) - - -
Total 90,408.54 1,604,751 58 72442 7,830.98
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 7488 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 35.50 (m)
Foundation length : L= 27.90 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 17.84 (m)
Eccentric distance : e=X-B/2= 0.09 (m) = B/6=5.92(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 9267
Q2=3V/B/L(1-6 -e/B)= 89.89
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[CASE 5 : Regular / Lateral direction/ Max. water level / Full CL]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 121,870.99 1775 | 2,163,210.07
Gate leaf 692,00 17.75 12,283.00
Hoist 2,304 .00 17.75 40,896.00
Bridge 9,891.40 1775 175,572.35
Weight of water 10,575.04 17.75 187,706.96
Up-lift pressure -57,233.15 17.75 | -1,015,888.41
Sedimentation 628.80 17.75 11,161.20
Wind pre.(Reg. bady) 1,777.68 10.05 17,865.68
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) - - —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — - - —
Earth pre. (sed.) - - -
Total 88,729.08 1,574,941 17 1,777.68 17,865.68
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 29.95 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 35.50 (m)
Foundation length : L= 27.90 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 17.95 (m)
Eccentric distance : e=X-B/2= 0.20 (m) = B/6=5.92(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 92.61
Q2=3V/B/L(1-6 -e/B)= 86.56
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[CASE 6 : Regular / Lateral direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 121,870.99 1775 | 2,163,210.07
Gate leaf 692,00 17.75 12,283.00
Hoist 2,304 .00 17.75 40,896.00
Bridge 9,891.40 1775 175,572.35
Weight of water — — —
Up-iift pressure — — —
Sedimentation — — —
Wind pre.(Reg. bady) 2,506.86 6.64 16,645.55
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
\Wind pre.(Op. deck hody) - - —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) - - -
Sum 134,758.39 2,391,96142 2,506.86 16,645.55
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 3225 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 35.50 (m)
Foundation length : L= 27.90 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 17.87 (m)
Eccentric distance : e=X-B/2= 0.12(m) = B/6=5.92(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 138.82
Q2=3V/B/L(1-6 -e/B)= 133.30
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[CASE 7 : Seism / Longitudinal direction / Max water level / Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 121,870.99 1370 | 1,669,632.56 9,749.68 423 41,241.15
Gate leaf 692,00 715 4,947 80 55,36 578 319,70
Hoist 2,304 .00 715 1647360 184.32 15.00 2,764.80
Bridge 7,008 .40 16.65 116,689.86 560.67 10.00 5,606.70
Weight of water 10,575.04 302 31,936 .62 - - -
Up-iift pressure -57,233.15 13.07 -748,037.27 — — —
Sedimentation 628.80 257 1.616.02 — — —
\Wind pre.(Reg. bady) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
\Wind pre.(Op. deck hody) — — —
Water pre.(up-st.) 14,537.70 2.54 36,925.76
Water pre.(dw-st.) -710.00 0.67 -475.70
Seism Water pre.(up-st) 1,356.81 3.62 4,911.65
Earth pre. (sed.) 26.88 2.39 64.24

Total 85,846,08 1,093,259.19 25,761.42 91,358.30

a)Examination for the slide force
Fc. for sliding : ¥=0.60
Safe ratio : Fs=2ZV:p/lZH= 2,00 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 27.90 (m)
Foundation length : L= 35.50 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 13.80 (m)

Eccentric distance : e=X-B/2= 0.15 (m) = B/3=9.30(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 83.88
Q2=%V/B/L(1-6 -e/B)= 8947
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[CASE 8 : Seism / Longitudinal direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 121,870.99 1370 | 1,669,632.56 9,749.68 423 41,241.15
Gate leaf 692,00 715 4,947 80 55,36 12,40 686,46
Hoist 2,304 .00 715 1647360 184.32 15.00 2,764.80
Bridge 7,008 .40 13.95 97,767.18 560.67 10.00 5,606.70
Weight of water — — — — — —
Up-iift pressure — — — — — —
Wind pre (Reg. body) — — —
Wind pre (Gate. body) — — —
\Wind pre (Bridge. body) — — —
Wind pre .(Op. deck body) — — —
Water pre.(up-st.) — — —
Water pre.(dw-st,) — — —
Total 131,875.39 1,788,821 14 10,550.03 50,299.11
Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 750 = Fsa=1.15 =0K
a)Examination for the slide force
Foundation width : B= 27,90 (m)
Foundation length : L= 35.50 (m)
b)Examint of the total force : X=(2V- x+ZH-y)zV= 13.95 (m)
Eccentric distance : e=X-B/2= 0.00 (m) = B/3=9.30(m)  =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 133.15
Q2=%V/B/L(1-6 -e/B)= 13315
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[CASE 9 : Seism / Lateral direction / Max. water level / Full OP])

A-40

Laod v z V-z H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 121,870.99 1775 | 2,163,210.07 9,749.68 423 41,241.15
Gate leaf 692,00 17.75 12,283.00 55,36 12,40 686,46
Hoist 2,304 .00 17.75 40,896.00 184.32 15.00 2,764.80
Bridge 7,008 .40 1775 124,399.10 560.67 10.00 5,606.70
Weight of water 45,285 .89 17.75 803,824 55 — — —
Up-lift pressure -89,635.74 17.75 | -1,591,034.39 — — —
Sedimentation — — — — — —
\Wind pre.(Reg. bady) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
\Wind pre.(Op. deck hody) — — —
Seism water pre. (Abuf) 647.13 4,82 3,119.17
Seism water pre. (Mid ) 3,00543 5.02 15,087.26
Earth pre. (sed.) - - -
Total 87,525.54 1,553,578.33 14,202.59 68,505.54
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 370 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 35.50 (m)
Foundation length : L= 27.90 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 18.53 (m)
Eccentric distance : e=X-B/2= 0.78 (m) = B/3=11.83(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 100.02
Q2=3V/B/L(1-6 -e/B)= 76.72




[CASE 10 : Seism / Lateral direction / Max.water level / Full CL)

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 121,870.99 1775 | 2,163,210.07 9,749.68 423 41,241.15
Gate leaf 692,00 17.75 12,283.00 55,36 578 319,98
Hoist 2,304 .00 17.75 40,896.00 184.32 15.00 2,764.80
Bridge 7,008 .40 1775 124,399.10 560.67 10.00 5,606.70
Weight of water 10,575.04 17.75 187,706.96 — — —
Up-lift pressure -57,233.15 17.75 | -1,015,888.41 — — —
Sedimentation 628.80 17.75 11,161.20 — — —
\Wind pre.(Reg. bady) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
\Wind pre.(Op. deck hody) - - —
Seism water pre. (Abuf) 165.84 4,82 799.35
Seism water pre. (Mid ) 375.30 5.02 1,884.01
Earth pre. (sed.) - - -
Total 85,846.08 1,523,767 .92 11,091.17 52,615.99
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 464 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 35.50 (m)
Foundation length : L= 27.90 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 18.36 (m)
Eccentric distance : e=X-B/2= 0.61(m) = B/3=11.83(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= 95.61
Q2=3V/B/L(1-6 -e/B)= 7774
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[CASE 11 : Seism / Lateral direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 121,870.99 1775 | 2,163,210.07 9,749.68 423 41,241.15
Gate leaf 692,00 17.75 12,283.00 55,36 12,40 686,46
Hoist 2,304 .00 17.75 40,896.00 184.32 15.00 2,764.80
Bridge 7,008 .40 1775 124,399.10 560.67 10.00 5,606.70
Weight of water — — — — — —
Up-iift pressure — — — — — —
Sedimentation — — — — — —
\Wind pre.(Reg. bady) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
\Wind pre.(Op. deck hody) - - —
Seism water pre. (Abuf) — — —
Seism water pre. (Mid.) — — —
Earth pre. (sed.) - - -
Total 131,875.39 2,340,788.17 10,550.03 50,299.11
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 750 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 35.50 (m)
Foundation length : L= 27.90 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 18.13 (m)
Eccentric distance : e=X-B/2= 0.38 (m) = B/3=11.83(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= 14170
Q2=3V/B/L(1-6 -e/B)= 124 60
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[CASE 12 : Seism / Longitudinal direction/ Max.water level / Full OP]

Load v X VX H y H-y
(kN) (m) (kN -m) (kN) (m) (kN -m)

Reg. body 121,870.99 13.70 1,669,632.56 9,749.68 423 41,241.15
Gate leaf 692.00 715 4,947 80 55,36 12,40 686.46
Hoist 4,744 .00 715 3391960 379.52 15.00 5,692.80
Bridge 7,008 .40 16 .65 116,689.86 560.67 10.00 5,606.70
Weight of water 45,285 .89 1369 619,963.83 — — —
Up-lift pressure -89,635.74 1395 | -1,250,418.57 — — —
Wind pre (Reg. body) — — —
Wind pre (Gate. body) — — —
\Wind pre (Bridge. body) — — —
Wind pre (Walk bridge. body) — — —
Seism Water pre.(up-st) 164.52 555 913.09

Total 89,965.54 1,194,735.08 10,909,756 54,140.20

Note : The water pressure shoukd be caneled out for the symmetrical force.

a)Examination for the slide force

Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 485 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 2790 (m)
Foundation length : L= 35.50 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 13.88 (m)
Eccentric distance : e=X-B/2= 0.07 (m) = B/3=9.30(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 8947
Q2=2V/B/L(1-6 -e/B)= 92.20
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[CASE 13 : Regular/Lon

gitudinal direction/ Max. water level / Maintenace case]
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Laod v X Vx H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 121,870,99 1370 | 1,669,632.56
Gate leaffor 3vents 519.00 715 3,71085
Hoist for 3vents 1,728.00 715 12.355.20
Stoplog Gate of U.S. 224 00 350 784.00
Stoplog Gate of D,S, 224,00 24 40 546560
Bridge 9,891.40 16.65 164,691.81
Weight of water 39,929.38 13.59 542,640.27
Weight of water at stoplog -8,547.90 175 -14,958 83
Up-Iift pressure -86,283.04 1389 | -1,19847143
Sedimentation 628.80 257 1,616.02
Sedimentation at stoplog -91.50 175 -160,13
Wind pre.(Reg. body) 199.89 1243 2,484.63
Wind pre (Gate. body) — — —
Wind pre.(Bridge. body) 334.36 11.94 3,992.26
Water pre.(up-st.) 14,537.70 2.54 36,925.76
Water pre.(dw-st.) -12,286.97 2.77 -34,034.91
Earth pre. (sed.) 26.88 2.39 64.24
Total 80,093.13 1,187,305.92 2,811.86 9,431.98
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V-y/TH= 17.09 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 27.90 (m)
Foundation length : L= 35,50 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 14.94 (m)
Eccentric distance : e=X-B/2= 0.99 (m) = B/6=4.65(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 98.08
Q2=3V/B/L(1-6 -e/B)= 63.65




lorahimia reg. only
[CASE 13 : Regular/Lon

gitudinal direction/ Max. water level / Maintenace case]
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Laod v X Vx H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 121,870,99 1370 | 1,669,632.56
Gate leaffor 3vents 519.00 715 3,71085
Hoist for 3vents 1,728.00 715 12.355.20
Stoplog Gate of U.S. 224 00 350 784.00
Stoplog Gate of D,S, 224,00 24 40 546560
Bridge 9,891.40 16.65 164,691.81
Weight of water 36,665 .63 13.27 486,552 .91
Weight of water at stoplog -7,731.96 175 -13,5630.93
Up-Iift pressure -83,108.68 1383 | -1,149,393.04
Sedimentation 628.80 257 1,616.02
Sedimentation at stoplog -91.50 175 -160,13
Wind pre.(Reg. body) 199.89 1243 2,484.63
Wind pre (Gate. body) — — —
Wind pre.(Bridge. body) 334.36 11.94 3,992.26
Water pre.(up-st.) 14,537.70 2.54 36,925.76
Water pre.(dw-st.) -10,333.50 254 -26,247.09
Earth pre. (sed.) 26.88 2.39 64.24
Total 80,819.68 1,181,724 85 4,765.33 17,219.80
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V-y/TH= 10.18 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 27.90 (m)
Foundation length : L= 35,50 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 14.83 (m)
Eccentric distance : e=X-B/2= 0.88 (m) = B/6=4.65(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 97.04
Q2=3V/B/L(1-6 -e/B)= 66.16




A-4-2. Badraman Regulator in Badraman canal
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Ly-V

Summary table of result on the stability examination for Badraman Regulator in Badraman canal
- < |Vertical force| Resistant moment| Horizontal force| Torque moment For the sliding For the fall down " or the ground reaction
Pier § § % v V-x H H-y . Safe ratio Eccentricity B/6 (Ground reactior|Ground reactior| ~ Bearing % Remarks
= S (kN) (KN m) (kN) (kN - m) Rerqa‘:iged Desing e (m) (Allowable) | Q1 (kN/m2) | Q2 (kN/m2) |\ (kN/m2) ﬁ
1 | Long. | Regular| 13,430.09 178,984.42 104.09 717.19 1.50 | = 7.41 072 1= 4.70 57.61 78.46 \ OK
" 2 | torg. | Requiar| 14,503.18 198,871.00 756.63 1,496.07 1.50 | = 11.50 028 |= 470 89.09 77.85 \ oK
E 3 | Lorg. | Regular| 19,551.97 267.435.44 112.37 682.94 150 |= 10440 -0.39 | = 4.70 90.83 107.27 \ OK
E 4 | Lateral, | Regular| 13,758.58 48,155.04 328.56 1,787.37 1.50 | = 2513 0.13|= 117 7147 61.93 \ OK
E 5 | Lateral [ Regular| 14,503.18 50,761.13 858.16 4,505.34 1.50 | = 10.14 031]= 147 92.99 53.95 \ OK
g 6 | Lateral [ Regular| 19,551.97 68,431.90 421.82 1,615.57 150 | 27.81 008|= 147 105.84 92.26 \ OK
E 7 | Long. | Seism | 13,006.18 178,736.35 2,198.20 4,747.79 1.15|= 3.5 0.01|= 9.40 66.03 65.75 \ OK
é 8 | Lorg. | Seism [ 18,0564.97 246,327.74 1,444.40 3,637.76 1.15|= 7.50 -0.26 |= 9.40 86.40 96.52 \ oK
g 9 | Lateral [ Seism | 12,261.58 42,915.54 2,025.88 5,283.23 115 | = 363 043 = 2.33 85.01 39.22 \ OK
E 10 | Lateral. | Seism | 13,006.18 45,521.63 1,490.28 3,760.28 1.15|= 5.24 029 |= 233 8227 49,51 \ OK
_E 11 | Lateral | Seism | 18,054.97 63,192.40 1,444 40 3,637.76 1.15|= 7.50 020 |= 2.33 107.14 7578 \ oK
@ |12 Long. | Seism | 12,319.58 164,463.54 1471.21 3,721.86 115 |= 5.02 045 | = 9.40 56.43 68.38 \ OK
13 | Long. | Reguiar| 12,656.70 185,830.14 550.38 1,193.45 1.50 | = 13.80 0.68 | = 4.70 73.39 54.84 \ OK

Note 1) Ground reaction for the bearing capacity should be consideration in Chapter 12



Badraman Regulator in Badraman canal / Stability examination

1,Design condition
(1)Dimension of form for abutment Pier Cunite : m]

A= 2820 A@QF 000 ABE 100 A@4)-
AB)= 050 AQF 2270 A(10)= 450 A(11)=
A(15)= 1750 A(6)= 400 A{7)= 170 A(18)=
A22= 100 A= 100 A24= 019 A(25)=
A29)= 100 AB0= 100 AB1):= 100 A@32)=
B{f)= 100 B@= 100 B@3= 200 Bd)s=
BB)= 080 B@= 020 B{0= 080 B(l1)=
C)= 150 C@= 410 C@= 335 C@)-=
CB= 050 C@= 050 C(10)= 043 C(11)=
C(15)= 050 C(16)= 050 C(17)= 040

D)= 2820 D@= 050 D(3= 050 D)=
D)= 050 D@ 2220 D(10)= 050 D(11)=
D(15)= 1750 D(16)= 400 D(17)= 170 D(18)=
D(22)= 100 D(23)= 100 D(24)= 049 D(25)=
D(29)= 100 D(30)= 100 D@31)= 100 D(32=
D(36)=  0.00

E(f)= 100 E@= 100 E@B= 100 E@)s=
EB= 043 E@= 020 E{0= 060 E(1)=
E(15)= 020 E(16)= 060 E(17)= 020 E(18)
F)= 150 F@F= 410 F@3= 335 F@)-
F8)= 050 F@= 050 F(10) 043 F(11)=
F(15)= 050 F(18)= 050 F(17)= 030

(3)Number and slide distance of center for each pier Lunite: m]

Number of pier : abutment 2 piers
middle 1 piers
Number of vent : 2
Entire regulator width : 7.00 m
Entire regulator length: 2820 m
(4)Main level of foundation
Apron bottom : EL41 90m
Gate bottom : EL43.90m
(5)Unite weight  Cunit : kN/m*)
RC: 25.00 Soil _Wet)
Concrete :  23.00 Soil [in water)

(6)Seismic co-efficient
KH= 008
KH=  0.09 (submerged condition)

100 AB)= 535
350 A(12= 050
2250 A(19)= 085
032 A(26)= 020
050 A@33)= 0.0
100 BE)= 043
100 B(12=  0.00
150 C(B)= 050
050 C(12=  0.80

AB)= 100
A(13)= 070
AQ20= 085
AQN= 825
AGB4)= 050

BG)= 087
B(13)=  0.00

C6)= 360
CH3= 030

1.00 D(5)= 535 D(6)= 1.00 D(7)=
3.00 D(12= 050 D(13)=  0.70 D(14)=
18,00 D(19)=  0.85 D(20)= 0.85 D(21)=
0.32 D(26)= 020 D(27)= 8.25 D(28)=
050 D(33)= 0.00 D(34)= 050 D(35=
300 E(5)= 100 E@®B= 013 E7)=
020 E(12= 050 E(13)= 0.00 E(14)=
0.00 E(19= 0.00
150 F(®G)= 050 F(@6)= 360 F(7)=
050 F(12= 080 F(13)= 030 F(14)=
active(y) X y z
ormofm| (m) [ (m) | (m)
Right abutmentpi{ vy 0.00] 0.00] 0,00
Left abutment pie] vy 0.00] 0.00] 7.00
Middle pier 1 y 0.00] 0.00| 200
Middle pier 2 n 0.00| 000] 000
Middle pier 3 n 0.00] 0.00] 0.00
18.00 Soil _Saturation] 20.00
10.00 Water :  10.00
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0.74
0.50

2.85
0.00



(7)Case of examination

A-48

Case |Direction Water Level Situation of gate | Condi, Additional (m)
us. WL47.00m HWL
R — —
Casel | Long. DS. WL47.00m HWL Qpen gate eguler
us. WL46.55m | MaxWL sedimentation 0.3
Case2 | Long. oS, WL43.40m ™ Close gate | Regular
us. — No WL
R — —
Case3 | Long. oS, — No WL Open gate egular
us. WL46.55m Max WL
Cased | Lateral. oS, WLA6.55m — Open gate | Regular — —
us. WL46.55m | MaxWL sedimentation 0.3
Caseb | Lateral, oS, WL43.20m ™ Close gate Regular
us. — No WL
. Regul — —
Caseb | Lateral oS — N WL Open gate egular
us. WL46.55m | MaxWL Seismof| sedimentation 0.3
Case7 | Long. . WLa3.20m — Close gate case?
us. — No WL Seism of
Case8 | Long. 0 at — —
ase ong DS, — No WL Upen gate cased
us. WL46.55m Max.WL Seism of
Case9 | Lateral. . Wiae5em Tveont Open gate casel — —
us. WL46.55m | MaxwL Seismof| sedimentation 0.3
Case10] Lateral. oS, WLA3.20m ™ Close gate caseh
us. — No WL Seism of
Casel1]| Lateral. . — WL Open gate caseh
us. WL46.55m | MaxwL Seism of -
Casel12| Long. Open gat —
ase S Y WL46.55m | MaxwL S0age cased
us. WL46.55m Max.WL . 0.3
Casel13] Leng. s, WLa5.90m — Maintenace gate | Regular —
(8)Coefficient of earth pressure
Internal friction : Q= 30°
Regular case Seismic case | Seismic (submerged)|  Sedimentatian
Friction for wall 0° 0° 0° —
Active EP coe. 0.333 0.383 0.39 05
Passive EP coe, 3,000 2,858 284 —
(9)Weight of the gate facility
ftem of design load Design load Remarks
Gate leaf (kN/vent) 9.00 | Upper 9.00 | Lower 0,00
Hiost (Emargency) (kN/vent) 53.00 fincluding the haist weight (300%)
Hiost (kN/vent) 24 00 |including the groove weight
Actual vent wide (m) 200
Height of gate (m) 2,65
Stop Log gate (kN/vent) 9.00
(10)Weight of the bridge
Item of design load Regular case Seismic case
Vertical load (body) (kNAvent) 50911 509.11 Height of the handrail- 1.10 (m)
Vertical load (body +ive load)  |(kN/vent) 1257 61 — Thick of the bridge= 1.50 (m)
Horizontal farce by wind (kNivent) 18.72 =
Counter force for up-to-down st. |(kN) - 4073
Counter force for right angle (kN) — 4073
(11)Wind pressure w= 3.0 (kN/m2) [coefficient of form  plane:  1.20 round : 0.70 ]



(12)Other load Vehicle: g= 10,0 (kN/m2) Pedestrian: g= 50 (kN/m2)
(13)Up-lift condition
Design creep lengthZL = 36.20 (m)
ApointiLa= 650 (m)
BpointZLh= 3470 (m)
0.00 28.20 0.00
FLOW
gl 0) = g T (2vef0.00
S! PointAL = Point I~ 7775 7T N
' ir—-- AN - . . - . - - .- - - - - - - T i o 8 : |
1| i rol S i
] 1 i
i =2 ik -
il o ili
(13)Bearing of the foundation
Qa= (kN/m2)
(14)Friction coefficient for foundation
p= 0.60
(15)Grand level of the embankment
RAELHAT
a)Height of the embankment and load
Embk. H(m) | Load W.(kN/m2)
At case of Weight of sile 410 5.0
At case of eath pres, 5860 5.0
b)Water depth of the condition for embankment
casel| case?| case3| cased| case5| case6| case7| case8| case9| case10| casell| case1?
Design:WL1 | WL4700 [ WLad98 | —  [WL4B55 |WL44.98| — |WL4498| — |wwes5|widaes| — |WL4655
WH1| 3.60 158 0.00 3.5 1,58 0.00 158 000 3.5 158 0,00 315
wH2| 510 3.08 0.00 465 308 000 308 000 485 308 .00 465
*¢In case there is difference water level between Up-down stream, average water level of both of | case13
them should be applied WL44 98
q=5.0 kN/m2 0=5.0 kN/m2 1.58
V7 ELAT5Q| ¥ EL47 50 308
P
y WL1
T 410 560
WH1 |(Ave)
. WH2
1.50
y| EL4199 N
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2.Caluculation of the regulator weight
(1) Enite regulator body weight

Regulator W X W-x W-y Wz
abutment right 5,381.44 14,04 75,55542 231 1243113 0.73 3,928 45
abutment left 5,381.44 14.04 7555542 2.31 1243113 6.27 33,74163
Midle. 1 6,207.87 12.98 80,578.15 2.19 13,595.24 3.50 21,727 55
Midle. 2 0.00 12.98 0.00 219 0.00 1.50 0.00
Midle. 3 0.00 12,98 0.00 219 0.00 1,50 0.00
z 16,970.75 231,688.99 38,457.50 59,397 63
(2) Balance center of entire regulator body
o 23168899
X=IW-x W= 16.970.75 13,65(m)
38,457.50 _
Y=iW-y W= 897075 =2.27(m)
o o 59,397.63
L=IW-z W= 16.970.75 =3,50(m)
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(3) abutment Pier : Right Lunite: m]
# W W-x W-y W:z
1 0.00 0.00 0.00 0.75 0.00 1.00 0.00
2 551.25 3.68 2028.60 0.75 413.44 1.00 55125
3 1563.75 17.78 27803.48 0.75 1172 .81 1.00 1563.75
4 6.25 1.67 10.44 1.67 10.44 1,50 9.38
5 66.88 4.68 313.00 1.75 117.04 1.50 100.32
6 12.50 7.68 96.00 1.67 20.88 1.50 18.75
7 6.25 0.25 1.56 175 10.94 050 313
8 6.25 1,33 8.31 1.83 1144 0.50 313
9 6.25 8.02 50.13 1.67 1044 0.50 3.13
10 24813 18.28 4535.82 175 434 23 050 12407
11 2,326.75 11.85 27,571.99 3.30 7678.28 050 1,163.38
12 405.00 28.20 11,421.00 330 1,336.50 0.50 202.50
13 20.13 27.99 563.44 355 71.46 0.58 1168
14-1 35,63 4,25 151.43 703 250.48 058 20,67
14-2 0.00 4.25 0.00 703 0.00 0.58 0.00
15-1 3563 5.45 194.18 7.03 250.48 0.58 20.67
15-2 0.00 5.45 0.00 7.03 0.00 0.58 0.00
16 21,25 485 103.06 8.70 184,88 058 12.33
16' 0.00 4.00 0.00 8.45 0.00 1.33 0.00
16" 12.50 3.75 46.88 8.70 108.75 1.50 18.75
17 37.50 2.50 93.75 5.35 200.63 1.50 56.25
17 37.50 2220 832.50 540 202,50 1.50 56.25
18 -12.50 2.50 -31.25 535 -66.88 1.50 -18.75
18 -12.50 22.20 -277.50 540 -67.50 0.90 -11.25
19 -1.44 2.50 -3.60 3.80 547 0.90 -1.30
19 -1.64 2220 -36.41 3.55 5.82 090 -148
20 -0.60 2.50 -1.50 1.85 1.1 0.90 054
21 -0.66 485 -3.20 3.80 -2.51 094 062
22 -0.32 4,84 -1.55 1.94 0.62 0.90 029
23 -0.80 2.50 -2.00 1.30 -1.04 0.90 072
Add 12.50 5.45 68.13 8.70 108.75 1.00 1250
3 538144 75,536.69 12,443 42 3,916.94
= Balance center of abut regulator
Right abutment Left abutment
regulator  (slide distance)  regulator
75536.69 _ _
X=IW-xIW= s 14,04(m) +0,00(m)  =14.04(m)
1244342 _
Y=IW-y W= W—Z?ﬂ(m) +0.00(m) =2.31(m)
3916.94 _ _
Z=3iW-z W= T hasl i =0,73(m) -7.00(m)  =-6,27(m)
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# W X W-x y W-y z W:z
1 56.25 0.25 14.06 0.75 4219 1.50 8438
2 77063 3.93 3,028.58 0.75 577 .97 1.50 1,165.95
3 2,345 .63 17.78 41,705.30 0.75 1,759.22 1.50 3,61845
4 12,50 1.67 20.88 167 20,88 1.50 18.75
5 13375 4.68 625.95 1.75 234.06 1.50 20063
6 25.00 7.68 182.00 167 4175 1.50 3750
7 0.00 0.50 0.00 1.75 0.00 1.50 0.00
8 37.50 1.33 49.88 1.83 68.63 1.50 56.25
9 6.25 8.02 50.13 1.83 11.44 1.50 9.38
10 24813 18.28 453582 1.75 434 23 1.50 372.20
11 2,275.50 12.10 27,533.55 3.80 8,646.90 1.50 341325
12 40.25 23.95 963.99 355 142.89 1.50 60.38
13 40.25 0.79 31.80 355 142.89 1.50 60.38
141 17.81 4,75 84,60 7.03 125,20 1.50 26.72
14-2 17.81 4.75 84.60 7.03 125.20 1.50 26.72
15-1 17.81 5.95 105.97 7.03 125.20 1.50 26.72
15-2 17 81 5.95 105.97 703 125.20 1.50 26.72
16 21,25 5.35 113.69 8.70 184.88 1.50 3188
16 0.00 4.50 0.00 8.45 0.00 1.50 0.00
16" 1875 4.25 79.69 8.70 163.13 1.50 28.13
17 75.00 3.00 225.00 535 401.25 1.50 11250
17 75.00 22,20 1,665.00 5.35 401.25 1.50 112,50
18 -25.00 3.00 -75.00 5.35 -133.75 1.50 3750
18 -25.00 22.20 -555.00 5.35 -133.75 1.50 -3750
19 -2.88 3.00 -8.64 3.80 -10.94 1.50 -4.32
19 -3.28 22,20 -72.82 3.55 -11.64 1.50 492
20 -1.20 3.00 -3.60 1.85 2.22 1.50 -1.80
21 -5.04 5.35 -26.96 3.80 -19.15 1.50 -7.56
22 016 4,84 0.77 1,94 0.31 1,50 -0.24
23 -1.20 22.20 -26.64 1.35 -1.82 1.50 -1.80
Add 18.75 5.45 102.19 8.70 163.13 1.50 28.13
b3 6,207.87 80,549.22 13,624 .11 9,311.88
= Balance center of middle regulator
Middle Mid. 1 Mid. 2
requlator  (slide distance)  regulator  (slide distance)  regulator
X=IWex sW= — 20549.22 _ 12.98(m) +0.00(m)  =12.98(m) +000(m)  =12.98(m)
6,207.87
1362411 B B
Y=IW-y. W= 620787 =2.19(m) +0.00(m)  =2.19(m) +0.00(m) =2.19(m)
2=3W-z sW= 2318 _, 50(m) +200(m)  =3.50(m) +000m)  =150(m)
6,207.87
Mid. 3
(slide distance) ~ regulator
+0.00(m)  =12.98(m)
+0.00(m)  =2.19(m)
+0.00(m)  =1.50(m)
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4,Case of the examination
[CASE 1 : Regular/ Longitudinal direction/ HW L. / Full OP]

Load v X V-x H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 16,970.75 1365 231,650.74
Gate leaf 18.00 485 87.30
Hoist 106.00 485 51410
Bridge 2,515.22 1345 33,829.71
Weight of water 3,887.52 14 11 54,852 .91
Up-Iift pressure -10,067.40 1410 -141,850.34
Wind pre.(Reg. bady) 40.37 742 299.55
Wind pre (Gate, body) 19.08 6.33 120.78
Wind pre.(Bridge. body) 3744 6.90 258.34
Wind pre (Walk bridge. body) 7.20 535 38.52

Total 13,430.09 178,984 42 104.09 717.19

Note : The water pressure shoukd be caneled out for the symmetrical force.

a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 7741 = Fsa=1.5 =0K

b)Examination for the fall down

Foundation width : B= 28.20 (m)
Foundation length : L= 7.00 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 13.38 (m)
Eccentric distance : e=X-B/2= 0.72 (m) = B/6=4,70(m) =0K

(Checked by absolute value)

¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/BIL(1+6 -e/B)= 57 61
Q2=3V/BIL(1-6 -e/B)= 7846
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[CASE 2 : Regular / Longitudinal direction/ Max, water level/ Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 16,970.75 1365 231,650.74
Gate leaf 18.00 485 87.30
Hoist 48.00 485 232.80
Bridge 2,515.22 1345 33.829.71
Weight of water 516.72 207 1,069 61
Up-iift pressure -5,640,71 12,08 £8,139.78
Sedimentation 75.20 187 14062
Wind pre.(Reg. bady) 36.02 7.02 25286
Wind pre (Gate, body) — — —
Wind pre.(Bridge. body) 3744 6.90 258.34
Water pre.(up-st.) 756.80 1.34 1,014.11
Water pre.(dw-st,) -18.75 0.50 -39.38
Earth pre. (sed.) 512 1.98 10.14

Total 14,503.18 198,871.00 756.63 1,496.07

a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 11.50 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 28.20 (m)
Foundation length : L= 7.00 (m)
Act point of the total force : X=(2V-x+ZH-y)zV= 13.82 (m)

Eccentric distance : e=X-B/2= 0.28 (m) = B/6=4,70(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)

Q1=ZV/BIL(1+6 -e/B)= 69.09
Q2=ZV/BIL(1-6 -e/B)= 7785
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[CASE 3 : Regular/ Longitudinal direction/ Max, water level/ Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 16,970.75 13.65 231,650.74
Gate leaf 18.00 485 87.30
Hoist 48.00 485 232.80
Bridge 2,515.22 14 10 35,464 60
Weight of water — — —
Up-iift pressure — — —
Wind pre.(Reg. body) 55.85 544 303.82
Wind pre.(Gate. body) 19.08 6.33 120.78
Wind pre. (Bridge. body) 3744 6.90 258.34
Water pre.(up-st.) — — —
Water pre.(dw-st.) — — —
Earth pre, (sed.) — — —
Total 19,551.97 26743544 112.37 682.94
a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 104 40 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 28.20 (m)
Foundation length : L= 7.00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 13.71(m)
Eccentric distance : e=X-B/2= 0.39 (m) = B/6=4.70(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 9083
Q2=%V/B/L(1-6 -e/B)= 107.27
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[CASE 4 : Regular / Lateral direction / Max, water level / Full OP]

Laod v z V-z H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 16,970.75 350 59,397 63
Gate leaf 18.00 350 63.00
Hoist 48.00 350 168.00
Bridge 2,515.22 350 8,803.27
Weight of water 3,385.71 350 11,849 99
Up-iift pressure 9,179.10 350 32,126.85
Sedimentation — — —
Wind pre.(Reg. bady) 328.56 544 1,787.37
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — — — —
Earth pre. (sed.) - - -
Total 13,758.58 48,155 04 328.56 1,787.37
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 2513 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 28.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.63 (m)
Eccentric distance : e=X-B/2= 0.13 (m) = B/6=1.17(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 7747
Q2=3V/B/L(1-6 -e/B)= 61.93
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[CASE 5 : Regular / Lateral direction/ Max. water level / Full CL]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 16,970.75 350 59,397 63
Gate leaf 18.00 350 63.00
Hoist 48.00 350 168.00
Bridge 2,515.22 350 8,803.27
Weight of water 516.72 350 1,808 52
Up-iift pressure -5,640,71 350 -19,74249
Sedimentation 75.20 350 263.20
Wind pre.(Reg. bady) 858.16 525 4,505.34
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) - - —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — - - —
Earth pre. (sed.) - - -
Total 14,503.18 50,761.13 858.16 4,505.34
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 10.14 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 28.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.81 (m)
Eccentric distance : e=X-B/2= 0.31(m) = B/6=1.17(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 92.99
Q2=3V/B/L(1-6 -e/B)= 53.95
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[CASE 6 : Regular / Lateral direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 16,970.75 350 59,397 63
Gate leaf 18.00 350 63.00
Hoist 48.00 350 168.00
Bridge 2,515.22 350 8,803.27
Weight of water — — —
Up-iift pressure — — —
Sedimentation — — —
Wind pre.(Reg. bady) 42182 3.83 1,615.57
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) - - -
Sum 19,651.97 68,431.90 42182 1,615.57
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 27 81 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 28.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.58 (m)
Eccentric distance : e=X-B/2= 0.08 (m) = B/6=1.17(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 105.84
Q2=3V/B/L(1-6 -e/B)= 92.26
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[CASE 7 : Seism / Longitudinal direction / Max water level / Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 16,970.75 1365 231,650.74 1,357.66 2.3 3,136.19
Gate leaf 18.00 485 87.30 144 3.33 4,79
Hoist 48.00 485 232.80 3.84 8.95 34.37
Bridge 1,018.22 1345 13,695.06 81.46 5.60 456.18
Weight of water 516.72 207 1,069 61 - - -
Up-iift pressure -5,640,71 12,08 £8,139.78 — — —
Sedimentation 75.20 187 14062 — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) — — —
Water pre.(up-st.) 756.80 1.34 1,014.11
Water pre.(dw-st.) -18.75 0.50 -39.38
Seism Water pre.(up-st) 70.63 1.86 131.39
Earth pre. (sed.) 5.12 1.88 10.14

Total 13,006.18 178,736.35 2,198,20 4,747,719

a)Examination for the slide force
Fc. for sliding : ¥=0.60
Safe ratio : Fs=2ZV:p/lZH= 3.55 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 28.20 (m)
Foundation length : L= 7,00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 1411 (m)

Eccentric distance : e=X-B/2= 0.01 (m) = B/3=9.40(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 66.03
Q2=%V/B/L(1-6 -e/B)= 65.75
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[CASE 8 : Seism / Longitudinal direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)

Reg. body 16,970.75 1365 231,650.74 1,357.66 2.31 3,136.19
Gate leaf 18.00 485 87.30 144 7.65 11.02
Hoist 48.00 485 232.80 3.84 8.95 34.37
Bridge 1,018.22 14 10 14,356.90 81.46 5.60 456.18
Weight of water — — — — — —
Up-iift pressure — — — — — —
Wind pre (Reg. body) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Wind pre .(Op. deck body) — — —
Water pre.(up-st.) — — —
Water pre.(dw-st,) — — —

Total 18,054.97 246,327.74 1,444.40 3,637.76

Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 750 = Fsa=1.15 =0K
a)Examination for the slide force
Foundation width : B= 28.20 (m)
Foundation length : L= 7.00 (m)
b)Examint of the total force : X=(2V- x+ZH-y)zV= 13.84 (m)

Eccentric distance : e=X-B/2= 0.26 (m) = B/3=9.40(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 86.40
Q2=%V/B/L(1-6 -e/B)= 96.52
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[CASE 9 : Seism / Lateral direction / Max. water level / Full OP])

Laod v z V-z H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)

Reg. body 16,970.75 350 59,397 63 1,357.66 2.31 3,136.19
Gate leaf 18.00 350 63.00 144 7.65 11.02
Hoist 48.00 350 168.00 3.84 8.95 34.37
Bridge 1,018.22 350 3.563.77 81.46 5.60 456.18
Weight of water 3,385.71 350 11,849 99 — — —
Up-iift pressure 9,179.10 350 32,126.85 — — —
Sedimentation — — — — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) — — —
Seism water pre. (Abuf) 130.58 2.76 360.40
Seism water pre. (Mid ) 450.90 2.85 1,285.07
Earth pre. (sed.) - - -

Total 12,261.58 42,915 54 2,025.88 5,283.23

a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 383 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 28.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.93 (m)

Eccentric distance : e=X-B/2= 0.43 (m) = B/3=2.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 85.01
Q2=3V/B/L(1-6 -e/B)= 39.22
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[CASE 10 : Seism / Lateral direction / Max.water level / Full CL)

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)

Reg. body 16,970.75 350 59,397 63 1,357.66 2.31 3,136.19
Gate leaf 18.00 350 63.00 144 3.33 4.80
Hoist 48.00 350 168.00 3.84 8.95 34.37
Bridge 1,018.22 350 3.563.77 81.46 5.60 456.18
Weight of water 516.72 350 1,808 52 — — —
Up-iift pressure -5,640,71 350 -19,74249 — — —
Sedimentation 75.20 350 263.20 — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Seism water pre. (Abuf) 2246 2.76 61.99
Seism water pre. (Mid ) 2342 2.85 66.75
Earth pre. (sed.) - - -

Total 13,006.18 45,521 63 1,490.28 3,760.28

a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 524 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 28.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.79 (m)

Eccentric distance : e=X-B/2= 0.29 (m) = B/3=2.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= 82.27
Q2=3V/B/L(1-6 -e/B)= 49 51
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[CASE 11 : Seism / Lateral direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)

Reg. body 16,970.75 350 59,397 63 1,357.66 2.31 3,136.19
Gate leaf 18.00 350 63.00 144 7.65 11.02
Hoist 48.00 350 168.00 3.84 8.95 34.37
Bridge 1,018.22 350 3.563.77 81.46 5.60 456.18
Weight of water — — — — — —
Up-iift pressure — — — — — —
Sedimentation — — — — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Seism water pre. (Abuf) — — —
Seism water pre. (Mid.) — — —
Earth pre. (sed.) - - -

Total 18,054.97 63,192 40 1,444 40 3,637.76

a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 750 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 28.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.70 (m)

Eccentric distance : e=X-B/2= 0.20 (m) = B/3=2.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= 107.14
Q2=3V/B/L(1-6 -e/B)= 75.78
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[CASE 12 : Seism / Longitudinal direction/ Max.water level / Full OP]

Load v X VX H y H-y
(knN) (m) (kN -m) (kN) (m) (kN -m)

Reg. body 16,970.75 1365 231,650.74 1,357.66 2.31 3,136.19
Gate leaf 18.00 485 87.30 144 7.65 11.02
Hoist 106.00 485 514.10 848 8.95 75.90
Bridge 1,018.22 1345 13,695.06 81.46 5.60 456.18
Weight of water 3,385.71 1416 47,941 65 — — —
Up-iift pressure 9,179.10 1410 12942531 — — —
Wind pre (Reg. body) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Wind pre (Walk bridge. body) — — —
Seism Water pre.(up-st) 2217 1.92 4257

Total 12,319.58 164,463.54 1.471.21 3,721.86

Note : The water pressure shoukd be caneled out for the symmetrical force.

a)Examination for the slide force

Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 502 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 28.20 (m)
Foundation length : L= 7.00 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 13.65 (m)
Eccentric distance : e=X-B/2= 0.45 (m) = B/3=9.40(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 56 43
Q2=2V/B/L(1-6 -e/B)= 68.38
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[CASE 13 : Regular/Lon

gitudinal direction/ Max. water level / Maintenace case]

Laod v X Vx H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 16,970,75 1365 231,650.74
Gate leaffor 3vents 9.00 485 4365
Hoist for 3vents 24.00 485 11640
Stoplog Gate of U.S. 9.00 250 2250
Stoplog Gate of DS, 9,00 2220 199,80
Bridge 251522 1345 33,829.71
Weight of water 2,784 40 1372 38,201.97
Weight of water at stoplog -1,267 .65 125 -1,584 56
Up-Iift pressure -8448.72 1382 -116,761.31
Sedimentation 75.20 187 14062
Sedimentation at stoplog -23.50 125 -29.38
Wind pre.(Reg. body) 36.02 7.02 252.86
Wind pre (Gate. body) — — —
Wind pre.(Bridge. body) 3744 6.90 258.34
Water pre.(up-st.) 756.80 1.34 1,014.11
Water pre.(dw-st.) -285.00 1.20 -342.00
Earth pre. (sed.) 512 1.98 10.14
Total 12,656.70 185,830.14 550.38 1,193.45
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V-y/TH= 13.80 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 28.20 (m)
Foundation length : L= 7,00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 14.78 (m)
Eccentric distance : e=X-B/2= 0.68 (m) = B/6=4.70(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 73.39
Q2=3V/B/L(1-6 -e/B)= 54 84
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A-4-3. Badraman Regulator in Diroutiah canal
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89-V

Summary table of result on the stability examination for Badraman Regulator in Diroutiah canal
- < |Vertical force| Resistant moment| Horizontal force| Torque moment For the sliding For the fall down " or the ground reaction
Pier § § % v V-x H H-y . Safe ratio Eccentricity B/6 (Ground reactior|Ground reactior)|  Bearing % Remarks
sl © (kN) (KN-m) (kN) (KN~ m) Rerqa‘:iged Desing | e (m) | (Alowable) | o1 kwim2) | Q2 knm2) |\ (m2) |
1 | Lorg. | Regular| 17,457.71 226,559.63 143.26 947.66 1.50 | = 7312 -082 [ = 4.62 51.83 7422 \ OK
= 2 | torg. | Requiar| 18,666.57 249,465.22 944,36 1,737.70 1.50 | = 11.86 -039 | = 4.62 61.70 73.08 \ oK
E 3 | Long. | Regular| 25,481.45 339,837.04 152.98 901.14 1.50 | = 99.94 -048 | = 4.62 8243 101.56 \ OK
E 4 | Lateral, | Regular| 17,904.87 89,524.35 428.96 2,204.85 1.50 | = 25,04 012 |= 1.67 69.29 59.98 \ OK
E 5 | Lateral. | Regular| 18,666.57 93,332.85 897.86 4.471.34 1.50 | = 1247 0.24|= 1.67 77.09 57.68 \ OK
E 6 | Lateral | Regular| 25,481.45 127.407.25 763.28 2,785.97 150 = 20.03 0= 1.67 98.06 85,92 \ OK
g 7 | Long. | Seism | 17,021.07 227,333.25 2,835.85 5,811.79 1.15|= 3.60 015 | 9.23 59.45 63.44 \\\ OK
:% 8 | Lorg. | Seism [ 23,835.95 317,046.87 1,906.87 4,620.87 1.15|= 7.50 -038 = 9.23 79.53 92.57 oK
& 9 | Lateral | Seism [ 16,259.37 81,296.85 2,799.11 7,039.36 1.15|= 3.49 043|= 3.33 73.84 43.55 OK
§ 10 | Lateral. | Seism | 17,021.07 85,105.35 1,958.83 4,752.73 1.15|= 5.21 0.28|= 3.33 M 5112 OK
.'E 11 | Lateral | Seism | 23,835.95 119,179.75 1,906.87 4,620.87 1.15|= 7.50 019|= 3.33 95.86 76.24 oK
g 12 | Long. | Seism | 16,322.37 211,761.19 1,933.29 4,704.88 115 = 5.07 -059 | = 9.23 51.39 66.46 OK
13 | Long. | Reguiar| 17,020.59 235,905.48 601.16 1,265.34 1.50 | = 16.99 0.08|= 4.62 62.51 60.38 OK




Badraman Regulator in Diroutiah canal / Stability examination
1,Design condition
(1)Dimension of form for abutment Pier Cunite : m]

A= 2770 A@Q= 000 AG)E 100 A@d)= 100 AB)= 535 A= 100 A(T)= 1935
AB)= 050 A@QF 2270 A(10)= 450 A(11)= 350 A(12= 050 A(13)= 070 A(14)= 050
A(15)= 1750 A(6)= 400 A{7)= 170 A(18)= 2250 A(19)= 085 AQ20)= 085 AQ1)=  1.00
A22= 100 A= 100 A4= 019 A@5)= 032 A@26)= 020 AQ7)= 825 A(28)= 14.25
A(29)= 100 AB0= 100 AB1= 100 A@32)= 050 A(33)= 000 AB4)= 050 A35)=  0.00

B{f)= 100 B@= 100 B(3)= 200 B@#)= 100 B®E)= 043 B@)= 087 B(7)= 020
BB)= 080 B@= 020 B{0= 080 B(1f)= 100 B(12= 000 B(13=  0.00

C)= 150 C@= 380 C@3= 335 C@= 150 C(B)= 050 OC@B= 330 CT)= 285
CB= 050 C@= 050 C(10)= 043 C(11)= 050 C(12= 080 C(13)= 030 C(14)= 000
C(15)= 050 C(16)= 050 C(17)= 040

D)= 2770 D@= 050 D@3= 050 D@4)= 100 D()= 535 D(@B= 100 D)= 19.35
D)= 050 D@ 2220 D(10)= 050 D(11)= 300 D(12= 050 D(13)= 070 D(14)= 050
D(15)= 1750 D(16)= 350 D(17)= 170 D(18)= 1800 D(19)= 085 D(20)= 085 DQ21)=  1.00
D(22)= 100 D(23)= 100 D(24)= 049 D(@25= 032 D(@26)= 020 DQ27)= 825 D(28)= 975
D(29)= 100 D@30 100 D(31)= 100 D(32= 050 D@33)= 000 D(34)= 050 DB35= 4.00

EB= 013 E@= 020 E(0= 060 E(1f)= 020 E(12= 050 E(13)= 000 E(14)=  0.50

= 050 F(6)= 330 F(T)= 285
0 013 F(11)= 050 F(12= 080 F(13)= 030 F(14)= 0.00
7F 030

)

)

)

)

)

)

E()= 100 E@= 100 E@3= 100 E@4= 300 E®E= 100 E6= 013 E7= 074

) ) ) 1)

) 060 E(17)= 020 E(18)=  0.00 E(f

)= 150 F@F 380 F@3= 335 F@4)= 150 F(5
) = 050 F(10) )

F(15= 050 F(16)= 050 F(17)

(3)Number and slide distance of center for each pier Lunite: m]

Number of pier : abutment 2 piers active(y)] x y z
middle 2 piers ornotf(n | (m) (m) (m)
Number of vent 3 Right abutmentpi{ vy 0.00] 0.00] 0,00
Left abutment pie] vy 0.00] 0.00] 10.00
Entire regulator width : 10.00 m Middle pier 1 y 0.00] 0.00] 200
Entire regulator length: 2770 m Middle pier 2 y 0.00| 000] 5.00
Middle pier 3 n 0.00] 0.00] 0.00

(4)Main level of foundation
Apron bottom : EL42 20m
Gate bottom : EL44 20m

(5)Unite weight  Cunit : kN/m°]
RC: 25.00 Soil _Wet] : 1800 Soil _Saturaton] :  20.00
Concrete :  23.00 Soil linwater) : 1000 Water :  10.00

(6)Seismic co-efficient

KH= 0.8
KH=  0.09 (submerged condition)
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(7)Case of examination

A-70

Case |Direction Water Level Situation of gate | Condi, Additional (m)
us. WL47.00m HWL
R — —
Casel | Long. DS. WL47.00m HWL Qpen gate eguler
us. WL46.55m | MaxWL sedimentation 0.3
Case2 | Long. oS, WLa3.70m ™ Close gate | Regular
us. — No WL
R — —
Case3 | Long. oS, — No WL Open gate egular
us. WL46.55m Max WL
Cased | Lateral. oS, WLA6.55m — Open gate | Regular — —
us. WL46.55m | MaxWL sedimentation 0.3
Caseb | Lateral, oS, WL43.70m ™ Close gate Regular
us. — No WL
. Regul — —
Caseb | Lateral oS — N WL Open gate egular
us. WL46.55m | MaxWL Seismof| sedimentation 0.3
Case7 | Long. . WLa3Tom — Close gate case?
us. — No WL Seism of
Case8 | Long. 0 at — —
ase ong DS, — No WL Upen gate cased
us. WL46.55m Max.WL Seism of
Case9 | Lateral. . Wiae5em Tveont Open gate casel — —
us. WL46.55m | MaxwL Seismof| sedimentation 0.3
Case10] Lateral. oS, WLA3.70m ™ Close gate caseh
us. — No WL Seism of
Casel1]| Lateral. . — WL Open gate caseh
us. WL46.55m | MaxwL Seism of -
Casel12| Long. Open gat —
ase S Y WL46.55m | MaxwL S0age cased
us. WL46.55m Max.WL . 0.3
Casel13] Leng. s, WLa5.90m — Maintenace gate | Regular —
(8)Coefficient of earth pressure
Internal friction : Q= 30°
Regular case Seismic case | Seismic (submerged)|  Sedimentatian
Friction for wall 0° 0° 0° —
Active EP coe. 0.333 0.383 0.39 05
Passive EP coe, 3,000 2,858 284 —
(9)Weight of the gate facility
ftem of design load Design load Remarks
Gate leaf (kN/vent) 8.00 | Upper 8.00 | Lower 0,00
Hiost (Emargency) (kN/vent) 4500 including the hoist weight (300%)
Hiost (kN/vent) 24 00 |including the groove weight
Actual vent wide (m) 200
Height of gate (m) 235
Stop Log gate (kN/vent) 8.00
(10)Weight of the bridge
Item of design load Regular case Seismic case
Vertical load (body) (kNAvent) 50905 509.05 Height of the handrail- 1.10 (m)
Vertical load (body +ive load)  |(kN/vent) 1057 55 — Thick of the bridge= 1.50 (m)
Horizontal farce by wind (kNivent) 18.72 =
Counter force for up-to-down st. |(kN) - 4072
Counter force for right angle (kN) - 4072
(11)Wind pressure w= 3.0 (kN/m2) [coefficient of form  plane:  1.20 round : 0.70 ]



(12)Other load Vehicle: g= 10,0 (kN/m2) Pedestrian: g= 50 (kN/m2)
(13)Up-lift condition
Design creep lengthZL = 3570 (m)
ApointiLa= 650 (m)
BpointZLlb= 3420 (m)
0.00 21.70 0.00
FLOW
gl 0) = g T (2vef0.00
S! PointAL = Point I~ 7775 7T N
' ir—-- AN - . . - . - - .- - - - - - - T i o 8 : |
1| i rol S i
] 1 i
i =2 ik -
il o ili
(13)Bearing of the foundation
Qa= (kN/m2)
(14)Friction coefficient for foundation
p= 0.60
(15)Grand level of the embankment
RAELHAT
a)Height of the embankment and load
Embk. H(m) | Load W.(kN/m2)
At case of Weight of sile 3.80 5.0
At case of eath pres, 530 5.0
b)Water depth of the condition for embankment
casel| case?| case3| cased| case5| case6| case7| case8| case9| case10| casell| case1?
Design'WL1| WL4700 | WL45.13| —  [WL4655|WL45.13| — |WLds13| — |widess|widsa3] — | wL4sss
WH1| 3.30 1.43 0.00 285 143 0.00 143 000 285 143 0,00 285
wH2| 480 293 0.00 435 293 000 293 000 435 293 .00 435
*¢In case there is difference water level between Up-down stream, average water level of both of | case13
them should be applied WL45.13
q=5.0 kN/m2 0=5.0 kN/m2 143
V7 ELAT5Q| ¥ EL47 50 293
P
y WL1
T (380 5.30
WH1 |(Ave)
. WH2
1.50
y| ELA22q N
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2.Caluculation of the regulator weight
(1) Enite regulator body weight

Regulator W X W-x W-y Wz
abutment right 5,132,51 13.85 71,085.26 220 11291.52 0.74 3,798.06
abutment left 513251 13.85 71,085.26 220 11.291.52 9.26 47,527 .04
Midle. 1 5,973.89 12.82 76,585.27 2.10 1254517 3.50 20,908.62
Midle. 2 5,973.89 12.82 76,585.27 210 12,545 17 6.50 38,830.29
Midle. 3 0.00 12,82 0.00 210 0.00 1,50 0.00
z 22,212.80 295,341.06 47,673.38 111,064.01
(2) Balance center of entire regulator body
o o 295341.06
X=IW-x W= 22.212.80 =13.30(m)
47673.38 _
Y=iW-y W= 3221280 =2.15(m)
o ~111,064.01
L=IW-z W= 22.212.80 =5,00(m)
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(3) abutment Pier : Right Lunite: m]
# W W-x W-y W:z
1 0.00 0.00 0.00 0.75 0.00 1.00 0.00
2 551.25 3.68 2028.60 0.75 413.44 1.00 55125
3 1626.25 17.563 26755.16 0.75 1144 69 1.00 1526.25
4 6.25 1.67 10.44 1.67 10.44 1,50 9.38
5 66.88 4.68 313.00 1.75 117.04 1.50 100.32
6 12.50 7.68 96.00 1.67 20.88 1.50 18.75
7 6.25 0.25 1.56 175 10.94 050 313
8 6.25 1,33 8.31 1.83 1144 0.50 313
9 6.25 8.02 50.13 1.67 1044 0.50 3.13
10 24188 18.03 4361.10 175 423.29 0.50 120.94
11 2,156.50 11.85 25,554 .53 3.15 6,792.98 050 1,078.25
12 371.25 27.70 10,283.63 3.15 1,169.44 0.50 185.63
13 18.65 27 .49 512.69 340 63.41 0.58 1082
14-1 35,63 4,25 151.43 6.73 239.79 058 20,67
14-2 0.00 4.25 0.00 6.73 0.00 0.58 0.00
15-1 3563 5.45 194.18 6.73 239.79 0.58 20.67
15-2 0.00 5.45 0.00 6.73 0.00 0.58 0.00
16 21,25 485 103.06 8.40 178.50 058 12.33
16' 0.00 4.00 0.00 8.15 0.00 1.33 0.00
16" 12.50 3.75 46.88 8.40 105.00 1.50 18.75
17 37.50 2.50 93.75 5.05 189.38 1.50 56.25
17 37.50 21,70 813,75 510 191,25 1.50 56.25
18 -12.50 2.50 -31.25 5.05 -63.13 1.50 -18.75
18 -12.50 21.70 -211.25 5.10 -63.75 0.90 -11.25
19 -1.32 2.50 -3.30 365 4.82 0.90 -1.19
19 -1.52 21,70 -32.98 340 517 090 137
20 -0.60 2.50 -1.50 1.85 1.1 0.90 054
21 -0.60 485 -2.91 365 -2.19 094 -0.56
22 -0.32 4,84 -1.55 1.94 0.62 0.90 029
23 -0.80 2.50 -2.00 1.30 -1.04 0.90 072
Add 12.50 495 61.88 8.40 105.00 1.00 1250
3 5,132.51 71,093.34 11,295.31 3,773.73
= Balance center of abut regulator
Right abutment Left abutment
regulator  (slide distance)  regulator
71,093.34 _ _
X=IW-xIW= ThAmsl 13.85(m) +0,00(m)  =13.85(m)
11,295.31 _
Y=IW-y W= 75’132.51 =2.20(m) +0.00(m)  =2.20(m)
3,773.73 _ _
Z=3iW-z W= 543251 =0,74(m) -10.00(m)  =-9.26(m)
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# W X W-x y W-y z W:z
1 56.25 0.25 14.06 0.75 4219 1.50 8438
2 77063 3.93 3,028.58 0.75 577 .97 1.50 1,165.95
3 2,289.38 17.53 40,132.83 0.75 1,717 .04 1.50 343407
4 12,50 1.67 20.88 167 20,88 1.50 18.75
5 13375 4.68 625.95 1.75 234.06 1.50 20063
6 25.00 7.68 182.00 167 4175 1.50 3750
7 0.00 0.50 0.00 1.75 0.00 1.50 0.00
8 37.50 1.33 49.88 1.83 68.63 1.50 56.25
9 6.25 8.02 50.13 1.83 11.44 1.50 9.38
10 24188 18.03 4,361.10 1.75 423.29 1.50 36282
11 2,109.00 12.10 25,518.90 3.65 7,697.85 1.50 3,163.50
12 37.31 23.45 874.92 340 126.85 1.50 5597
13 37.31 0.79 2947 340 126.85 1.50 5597
141 17.81 4,25 75,69 6.73 119.86 1.50 26.72
14-2 17.81 4.25 7569 6.73 119.86 1.50 26.72
15-1 17.81 5.45 97.06 6.73 119.86 1.50 26.72
15-2 17 81 5.45 97.06 6.73 119.86 1.50 26.72
16 21,25 4,85 103.06 8.40 178.50 1.50 3188
16 0.00 4.00 0.00 8.15 0.00 1.50 0.00
16" 1875 3.75 70.31 8.40 157.50 1.50 28.13
17 75.00 2.50 187.50 5.05 378.75 1.50 11250
17 75.00 21,70 1,627.50 5.05 378.75 1.50 112,50
18 -25.00 2.50 -62.50 5.05 -126.25 1.50 3750
18 -25.00 21.70 -542.50 5.05 -126.25 1.50 -3750
19 -2.64 2.50 -6.60 3.65 .64 1.50 -3.96
19 -3.04 21,70 -65.97 3.40 -10.34 1.50 -4.56
20 -1.20 2.50 -3.00 1.85 2.22 1.50 -1.80
21 462 4.85 2241 3.65 -16.86 1.50 6.93
22 016 4,84 0.77 1,94 0.31 1,50 -0.24
23 -1.20 21.70 -26.04 1.35 -1.82 1.50 -1.80
Add 18.75 5.45 102.19 8.40 1567.50 1.50 28.13
b3 5,973.89 76,604.97 12,525.75 8,960.90
= Balance center of middle regulator
Middle Mid. 1 Mid. 2
requlator  (slide distance)  regulator  (slide distance)  regulator
X=3sWex sW= (080497 _ 12.82(m) +0.00(m)  =12.82(m) +0.00m) =12.82(m)
5,973.89
1252575 B B
Y=IW-y. W= 597380 =2.10(m) +0.00(m)  =2.10(m) +0.00(m) =2.10(m)
8,960.90 _ _ _
Z=3W-z W= 75,973.89 =1,50(m) +2,00(m) =3.50(m) +5,00(m) =6.50(m)
Mid. 3
(slide distance) ~ regulator
+0.00(m)  =12.82(m)
+0.00(m)  =2.10(m)
+0.00(m)  =1.50(m)
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4,Case of the examination
[CASE 1 : Regular/ Longitudinal direction/ HW L. / Full OP]

Load v X Vx H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 22,212.80 13.30 295.430.24
Gate leaf 24 .00 485 11640
Hoist 135.00 485 654.75
Bridge 3,172.65 1345 42,672.14
Weight of water 5,209,26 13.79 71,835.70
Up-Iift pressure -13,296.00 13.85 -184,149.60
Wind pre.(Reg. bady) 50.92 718 365.61
Wind pre (Gate, body) 25.38 6.18 156.85
Wind pre.(Bridge. body) 56.16 6.60 370.66
Wind pre (Walk bridge. body) 10.80 5.05 54 54

Total 1745771 226,559.63 143,26 947 .66

Note : The water pressure shoukd be caneled out for the symmetrical force.

a)Examination for the slide force

Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 7312 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 27,70 (m)
Foundation length : L= 10.00 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 13.03 (m)
Eccentric distance : e=X-B/2= 0.82 (m) = B/6=4.62(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6 -e/B)= 5183
Q2=2V/B/L(1-6 -e/B)= 7422
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[CASE 2 : Regular / Longitudinal direction/ Max, water level/ Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 22,212 .80 13.30 295,430.24
Gate leaf 24,00 485 11640
Hoist 72.00 485 349.20
Bridge 3,172 65 1345 4267214
Weight of water 634 .46 184 1,167 41
Up-iift pressure -71,549,64 1198 90,444 69
Sedimentation 100.30 174 17452
Wind pre.(Reg. bady) 47.52 6.77 321.71
Wind pre (Gate, body) — — —
Wind pre.(Bridge. body) 56.16 6.60 370.66
Water pre.(up-st.) 946.14 1.15 1,088.06
Water pre.(dw-st,) -112.50 0.50 -56.25
Earth pre. (sed.) 7.04 1.92 13.52

Total 18,666.57 24946522 944.36 1,737.70

a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 11.86 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 27.70 (m)
Foundation length : L= 10.00 (m)
Act point of the total force : X=(2V-x+ZH-y)zV= 13.46 (m)

Eccentric distance : e=X-B/2= 0.39 (m) = B/6=4,62(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)

Q1=ZV/BIL(1+6 -e/B)= 61.70
Q2=ZV/BIL(1-6 -e/B)= 73.08
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[CASE 3 : Regular/ Longitudinal direction/ Max, water level/ Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 22,212 .80 13.30 29543024
Gate leaf 24,00 485 11640
Hoist 72.00 485 349.20
Bridge 3,172 65 13.85 4394120
Weight of water — — —
Up-iift pressure — — —
Wind pre.(Reg. body) 7144 523 37383
Wind pre.(Gate. body) 25.38 6.18 156.85
Wind pre.(Bridge. body) 56.16 6.60 370.66
Water pre.(up-st.) — — —
Water pre.(dw-st.) — — —
Earth pre, (sed.) — — —
Total 2548145 339,837.04 152.98 901.14
a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 99.94 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 27,70 (m)
Foundation length : L= 10.00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 13.37 (m)
Eccentric distance : e=X-B/2= 0.48 (m) = B/6=4.62(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 8243
Q2=%V/B/L(1-6 -e/B)= 101,56
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[CASE 4 : Regular / Lateral direction / Max, water level / Full OP]

Laod v z V-z H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 22,212 .80 500 111,064.00
Gate leaf 24,00 500 120,00
Hoist 72.00 500 360.00
Bridge 3,172 65 500 15,863.25
Weight of water 4472 92 500 22,364 60
Up-iift pressure -12,049 50 500 60,247 50
Sedimentation — — —
Wind pre.(Reg. bady) 428.96 514 2,204.85
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — — — —
Earth pre. (sed.) - - -
Total 17,904 87 89,524 35 428.96 2,204.85
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 25.04 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 10.00 (m)
Foundation length : L= 27.70 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 5.12 (m)
Eccentric distance : e=X-B/2= 0.12(m) = B/6=1.67(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 69.29
Q2=3V/B/L(1-6 -e/B)= 59.98
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[CASE 5 : Regular / Lateral direction/ Max. water level / Full CL]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 22,212 .80 500 111,064.00
Gate leaf 24,00 500 120,00
Hoist 72.00 500 360.00
Bridge 3,172 65 500 15,863.25
Weight of water 634 .46 500 3,172.30
Up-iift pressure -71,549,64 500 -37,748.20
Sedimentation 100.30 500 501.50
Wind pre.(Reg. bady) 897.86 498 4,471.34
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) - - —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — - - —
Earth pre. (sed.) - - -
Total 18,666.57 93,332.85 897.86 4,471.34
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 1247 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 10.00 (m)
Foundation length : L= 27.70 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 5.24 (m)
Eccentric distance : e=X-B/2= 0.24 (m) = B/6=1.67(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 77.09
Q2=3V/B/L(1-6 -e/B)= 57 68
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[CASE 6 : Regular / Lateral direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 22,212 .80 500 111,064.00
Gate leaf 24,00 500 120,00
Hoist 72.00 500 360.00
Bridge 3,172 65 500 15,863.25
Weight of water — — —
Up-iift pressure — — —
Sedimentation — — —
Wind pre.(Reg. bady) 763.28 3.65 2,785.97
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) - - -
Sum 25,481 45 127,407 25 763.28 2,785.97
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 20.03 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 10.00 (m)
Foundation length : L= 27.70 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 5.11(m)
Eccentric distance : e=X-B/2= 0.1 (m) = B/6=1.67(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 98.06
Q2=3V/B/L(1-6 -e/B)= 85.92
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[CASE 7 : Seism / Longitudinal direction / Max water level / Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 22,212 .80 13.30 295,430.24 1,777.02 2.20 3,909.44
Gate leaf 24,00 485 11640 1,92 3,18 6.10
Hoist 72.00 485 349.20 5.76 8.65 49.82
Bridge 1,527 .15 1345 2054017 122.17 5.30 647.50
Weight of water 634 .46 184 1,167 41 - - -
Up-iift pressure -71,549,64 1198 90,444 69 — — —
Sedimentation 100.30 174 17452 — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) — — —
Water pre.(up-st.) 946.14 1.15 1,088.06
Water pre.(dw-st.) -112.50 0.50 -56.25
Seism Water pre.(up-st) 88.30 1.74 153.60
Earth pre. (sed.) 7.04 1.92 13.52

Total 17,021.07 227,333.25 2,835,85 5,811.79

a)Examination for the slide force
Fc. for sliding : ¥=0.60
Safe ratio : Fs=2ZV:p/lZH= 3.60 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 27.70 (m)
Foundation length : L= 10,00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 13.70 (m)

Eccentric distance : e=X-B/2= 0.15 (m) = B/3=9.23(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 5945
Q2=%V/B/L(1-6 -e/B)= 63 44
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[CASE 8 : Seism / Longitudinal direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)

Reg. body 22,212 .80 13.30 29543024 1,777.02 2.20 3,909.44
Gate leaf 24,00 485 11640 1,92 7.35 14,11
Hoist 72.00 485 349.20 5.76 8.65 49.82
Bridge 152715 1385 21,151.03 12217 5.30 647.50
Weight of water — — — — — —
Up-iift pressure — — — — — —
Wind pre (Reg. body) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Wind pre .(Op. deck body) — — —
Water pre.(up-st.) — — —
Water pre.(dw-st,) — — —

Total 23,835.95 317,046 87 1,906.87 4,620.87

Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 750 = Fsa=1.15 =0K
a)Examination for the slide force
Foundation width : B= 27,70 (m)
Foundation length : L= 10.00 (m)
b)Examint of the total force : X=(2V- x+ZH-y)zV= 13.50 (m)

Eccentric distance : e=X-B/2= 0.35(m) = B/3=9.23(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 7953
Q2=%V/B/L(1-6 -e/B)= 92,57
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[CASE 9 : Seism / Lateral direction / Max. water level / Full OP])

Laod v z V-z H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)

Reg. body 22,212 .80 500 111,064.00 1,777.02 2.20 3,909.44
Gate leaf 24,00 500 120,00 1,92 7.35 14,11
Hoist 72.00 500 360.00 5.76 8.65 49.82
Bridge 152715 500 7,635.75 12217 5.30 647.50
Weight of water 4472 92 500 22,364 60 — — —
Up-iift pressure -12,049 50 500 60,247 50 — — —
Sedimentation — — — — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) — — —
Seism water pre. (Abuf) 105.00 2.64 2717.20
Seism water pre. (Mid ) 787.24 272 2,141.29
Earth pre. (sed.) - - -

Total 16,259.37 81,296 .85 2,799.11 7,039.36

a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 349 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 10.00 (m)
Foundation length : L= 27.70 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 543 (m)

Eccentric distance : e=X-B/2= 0.43 (m) = B/3=3.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 7384
Q2=3V/B/L(1-6 -e/B)= 4355

A-83



[CASE 10 : Seism / Lateral direction / Max.water level / Full CL)

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)

Reg. body 22,212 .80 500 111,064.00 1,777.02 2.20 3,909.44
Gate leaf 24,00 500 120,00 1,92 3,18 6.11
Hoist 72.00 500 360.00 5.76 8.65 49.82
Bridge 152715 500 7,635.75 12217 5.30 647.50
Weight of water 634 .46 500 3,172.30 - - -
Up-iift pressure -71,549,64 500 -37,748.20 — — —
Sedimentation 100.30 500 501.50 — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Seism water pre. (Abuf) 18.38 2.64 48,52
Seism water pre. (Mid ) 33.58 272 91.34
Earth pre. (sed.) - - -

Total 17,021.07 85,105.35 1,958.83 4,752.73

a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 521 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 10.00 (m)
Foundation length : L= 27.70 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 5.28 (m)

Eccentric distance : e=X-B/2= 0.28 (m) = B/3=3.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= "t
Q2=3V/B/L(1-6 -e/B)= 51.12
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[CASE 11 : Seism / Lateral direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)

Reg. body 22,212 .80 500 111,064.00 1,777.02 2.20 3,909.44
Gate leaf 24,00 500 120,00 1,92 7.35 14,11
Hoist 72.00 500 360.00 5.76 8.65 49.82
Bridge 152715 500 7,635.75 12217 5.30 647.50
Weight of water — — — — — —
Up-iift pressure — — — — — —
Sedimentation — — — — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Seism water pre. (Abuf) — — —
Seism water pre. (Mid.) — — —
Earth pre. (sed.) - - -

Total 23,835.95 119,179.75 1,906.87 4,620.87

a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 750 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 10.00 (m)
Foundation length : L= 27.70 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 5.19 (m)

Eccentric distance : e=X-B/2= 0.19 (m) = B/3=3.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= 95.86
Q2=3V/B/L(1-6 -e/B)= 76.24
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[CASE 12 : Seism / Longitudinal direction/ Max.water level / Full OP]

Load v X VX H y H-y
(knN) (m) (kN -m) (kN) (m) (kN -m)

Reg. body 22,212 80 13.30 29543024 1,777.02 2.20 3,909.44
Gate leaf 24,00 485 116.40 1.92 735 1411
Hoist 135.00 485 654.75 10.80 8.65 9342
Bridge 1,527 15 1345 20,540.17 12217 5.30 647.50
Weight of water 4472 92 13.84 61,905.21 — — —
Up-iift pressure -12,049 50 13.85 -166,885.58 — — —
Wind pre (Reg. body) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Wind pre (Walk bridge. body) — — —
Seism Water pre.(up-st) 21.38 1.89 4041

Total 16,322 .37 211,761.19 1,933.29 4,704,88

Note : The water pressure shoukd be caneled out for the symmetrical force.

a)Examination for the slide force

Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 507 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 27,70 (m)
Foundation length : L= 10.00 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 13.26 (m)
Eccentric distance : e=X-B/2= 0.59 (m) = B/3=9.23(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6 -e/B)= 51.39
Q2=2V/B/L(1-6 -e/B)= 66.46
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[CASE 13 : Regular/Lon

gitudinal direction/ Max. water level / Maintenace case]

Laod v X Vx H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 22,212.80 13.30 29543024
Gate leaffor 3vents 16.00 485 77.60
Hoist for 3vents 48.00 485 23280
Stoplog Gate of U.S. 8.00 250 20.00
Stoplog Gate of DS, 8.00 2170 173.60
Bridge 3,172.65 1345 4267214
Weight of water 3,580.38 1340 47,977.09
Weight of water at stoplog -1,083.01 125 -1,353.76
Up-Iift pressure -11,023.20 13.56 -149.474 59
Sedimentation 100.30 174 174 52
Sedimentation at stoplog -19.33 125 -24.16
Wind pre.(Reg. body) 47.52 6.77 321.71
Wind pre (Gate. body) — — —
Wind pre.(Bridge. body) 56.16 6.60 370.66
Water pre.(up-st.) 946.14 1.15 1,088.06
Water pre.(dw-st.) -455.70 1.16 -528.61
Earth pre. (sed.) 7.04 1.92 13.52
Total 17,020.59 23590648 601.16 1,265.34
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V-y/TH= 16.99 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 27.70 (m)
Foundation length : L= 10,00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 13.93 (m)
Eccentric distance : e=X-B/2= 0.08 (m) = B/6=4.62(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 62.51
Q2=3V/B/L(1-6 -e/B)= 60.38
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68-V

Summary table of result on the stability examination for Abo Gabal Regulator
- < |Vertical force| Resistant moment| Horizontal force| Torque moment For the sliding For the fall down " or the ground reaction
Pier § § % v V-x H H-y . Safe ratio Eccentricity B/6 (Ground reactior|Ground reactior)|  Bearing % Remarks
sl © (kN) (KN-m) (kN) (KN~ m) Rerqa‘:iged Desing | e (m) | (Alowable) | 1 kwim2) | Q2knm2) |\ (m2) |
1 | Llong. | Regular| 14,280.64 118,050.05 222.51 1,726.95 1.50 | = 38.51 029 | = 2.70 75.09 60.53 \ OK
2 | torg. | Requiar| 16,190.06 131,176.82 1,861.31 3,835.16 1.50 | = 522 024 | = 2.70 83.71 70.04 \ oK
3 | Long. | Regular| 20,949.17 171,879.71 245.56 1,692.48 1.50 | = 51.19 019 = 2.70 106.47 92.47 \ OK
N 4 | Lateral, | Regular| 14,531.51 04,454.82 403.70 2,652.31 1.50 | = 21.60 0.18|= 217 7473 63.27 \ OK
% 5 | Lateral. | Regular| 16,190.06 105,235.40 714.26 4,440.84 1.50 | = 13.60 027 | = 217 86.46 67.30 \ OK
E’ 6 | Lateral | Regular| 20,949,117 136,169.61 914.61 4,015.14 150 = 1374 019 = 217 108,20 90.75 \ OK
; 7 | Long. | Seism | 16,154.06 130,782.62 3,541.61 7,500.83 1.15|= 274 046 | = 540 89.77 63.64 \\\ OK
§ 8 | Long. | Seism | 20,913.17 171,588.11 1,673.05 4606.68 1.15|= 7.50 033|= 540 111.44 87.17 “ OK
S 9 | Lateral | Seism | 14,495.51 94,220.82 2,273.50 6.474.08 1.15|= 3.83 045 | = 4.33 83.12 54.53 OK
< 10 | Lateral. | Seism | 16,154.06 105,001.40 1,815.29 5,032.07 1.15|= 5.34 0.31|= 433 87.68 65.73 OK
11 | Lateral | Seism | 20,913.17 135,935.61 1,673.05 4606.68 1.15|= 7.50 022 | = 433 109.39 89.22 oK
12 | Long. | Seism | 14,635.51 120,995.69 1,717.28 4,796.56 115 = 511 050 [ = 540 82.36 56.63 OK
13 | Long. | Regular| 14,043.24 121,596.92 867.19 2,203.10 1.50 | = 8.71 0.72|= 2.70 84.46 48.90 OK

Note 1) Ground reaction for the bearing capacity should be consideration in Chapter 12



Abo Gabal Regulator / Stability examination

1,Design condition
(1)Dimension of form for abutment Pier Cunite : m]

A= 1620 A@Q= 000 AQBE 185 A@)-
AB)= 050 A@Q= 1570 A(10)= 000 A(11)=
A(15)= 1050 A(6)= 400 A{7)= 170 A(18)=
A22= 100 A= 100 A24)= 027 A(25)=
A29)= 000 AB0= 030 ABI):= 135 A@32)=
B{f)= 100 B@= 100 B@3= 200 Bd)s=
BB)= 080 B@= 020 B{0= 080 B(l1)=
Cl)= 150 C@= 475 C@3= 395 C@)-=
CB= 050 C@= 050 C(10)= 025 C(11)=
C(15)= 050 C(16)= 000 C(17)= 025

D)= 1620 D(@= 050 D(3= 135 D)=
D@)= 050 D@E= 1520 D(10)= 000 D(11)=
D(15)= 1050 D(16)= 350 D(17)= 170 D(18)=
D(22)= 100 D(23)= 100 D(24)= 027 D(25)=
D(29)= 000 D(30)= 030 D@31)= 135 D(32=
D(36)=  0.00

E(f)= 100 E@= 100 E@B= 100 E@)s=
EB= 025 E@= 020 E{0= 060 E(1)=
E(15)= 020 E(16)= 060 E(17)= 020 E(18)
F)= 150 F@F= 475 F@3= 395 F@)-
F8)= 050 F@= 050 F(10) 025 F(11)=
F(15)= 050 F(18)= 000 F(17)= 025

(3)Number and slide distance of center for each pier Lunite: m]

Number of pier : abutment 2 piers
middle 3 piers
Number of vent : 4
Entire regulator width : 13.00 m
Entire regulator length: 16.20 m
(4)Main level of foundation
Apron bottom : EL41 25m
Gate bottom : EL43 60m
(5)Unite weight  Cunit : kN/m*)
RC: 25.00 Soil _Wet)
Concrete :  23.00 Soil [in water)

(6)Seismic co-efficient
KH= 008
KH=  0.09 (submerged condition)

000 AB): 375
350 A(12= 120
1050 A(19)=  0.85
0.17 A@26)= 027
065 A@33)= 0.0
100 BB)= 025
100 B(11)= 0.7
150 C(5)= 085
085 C(12=  0.80

MG 021
A(13)= 017
AQ20= 085
AQN= 525
AGB4)= 085

Be)= 075
B(12=  0.00

C6)= 390
CH3= 025

000 D)= 375 D)= 021 D(7)=
3.00 D(12= 120 D(13)=  0.17 D(14)=
10,50 D(19)=  0.85 D(20)=  0.85 D(21)=
017 D(26)= 027 D(27)= 525 D(28)=
065 D(33)= 0.00 D(34)= 065 D(35=
300 E(5)= 100 E@®B= 025 E7)=
020 E(12= 025 E(M13)= 050 E(14)=
0.00 E(19= 0.00
150 F(G)= 085 F(@6)= 390 F(7)=
085 F(12= 080 F(13)= 025 F(14)=
active(y) X y z
ormofm| (m) [ (m) | (m)
Right abutmentpi{ vy 0.00] 0.00] 0,00
Left abutment pie] vy 0.00] 0.00] 13.00
Middle pier 1 y 0.00] 0.00] 200
Middle pier 2 y 0.00| 000] 5.00
Middle pier 3 y 0.00] 0.00] 8.00
18.00 Soil _Saturation] 20.00
10.00 Water :  10.00
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(7)Case of examination

A-91

Case |Direction Water Level Situation of gate | Condi, Additional (m)
us. WL47.00m HWL
R — —
Casel | Long. DS. WL47.00m HWL Qpen gate eguler
us. WL46.55m | MaxWL sedimentation 0.3
Case2 | Long. oS, WL42.75m ™ Close gate | Regular
us. — No WL
R — —
Case3 | Long. oS, — No WL Open gate egular
us. WL46.55m Max. WL
Cased | Lateral. oS, WLA6.55m — Open gate | Regular — —
us. WL46.55m | MaxWL sedimentation 0.3
Caseb | Lateral, oS, W42 75m ™ Close gate Regular
us. — No WL
. Regul — —
Caseb | Lateral oS — N WL Open gate egular
us. WL46.55m | MaxWL Seismof| sedimentation 0.3
Case7 | Long. . WLa275m — Close gate case?
us. — No WL Seism of
Case8 | Long. 0 at — —
ase ong DS, — No WL Upen gate cased
us. WL46.55m Max.WL Seism of
Case | Lateral. [ T Wiabsom [ wanr | 22LEE | e - -
us. WL46.55m | MaxwL Seismof| sedimentation 0.3
Case10] Lateral. oS, WLA2.75m ™ Close gate caseh
us. — No WL Seism of
Casel1]| Lateral. . — WL Open gate caseh
us. WL46.55m | MaxwL Seism of -
Casel12| Long. 0 at —
ase 9 o WLAG.55m | Maxwl | —dEE caseB
us. WL46.55m Max.WL . 0.3
Casel13] Leng. s, WLa5.90m — Maintenace gate | Regular —
(8)Coefficient of earth pressure
Internal friction : Q= 30°
Regular case Seismic case | Seismic (submerged)|  Sedimentatian
Friction for wall 0° 0° 0° —
Active EP coe. 0.333 0.383 0.39 05
Passive EP coe, 3,000 2,858 284 —
(9)Weight of the gate facility
ftem of design load Design load Remarks
Gate leaf (kN/vent) 10,00 | Upper  10.00 | Lower 0,00
Hiost (Emargency) (kN/vent) 64.00 [including the hoist weight
Hiost (kN/vent) 29.00 |including the groove weight
Actual vent wide (m) 200
Height of gate (m) 295
Stop Log gate (kN/vent) 10.00
(10)Weight of the bridge / note : Include to weight of regulator body
Item of design load Regular case Seismic case
Vertical load (body) (kNAvent) — — Height of the handrail- 1.10 (m)
Vertical load (live load only) (kNAvent) 9.00 0.00 Thick of the bridge= 1.50 (m)
Horizontal farce by wind (kNivent) 18.72 —
Counter force for up-to-down st. |(kN) - -
Counter force for right angle (kN) — —
Note : Bridge weight is included to Regulator body weight
(11)Wind pressure w= 3.0 (kN/m2) [coefficient of form  plane:  1.20 round : 0.70 ]



(12)Other load Vehicle: g= 10,0 (kN/m2) Pedestrian: g= 50 (kN/m2)
(13)Up-lift condition
Design creep lengthZL = 24 20 (m)
ApointiLa= 650 (m)
BpointZLh= 2270 (m)
0.00 16.20 0.00
FLOW
gl 0) = g T (2vef0.00
S! PointAL = Point I~ 7775 7T N
' ir—- AN - . . - . - - .- - - - - - - T i 8 : |
i i = I |
8 | v
il o ili
(13)Bearing of the foundation
Qa= (kN/m2)
(14)Friction coefficient for foundation
p= 0.60
(15)Grand level of the embankment
a)Height of the embankment and load
Embk. H(m) | Load W.(kN/m2)
At case of Weight of sile 475 5.0
At case of eath pres, 6.25 5.0
b)Water depth of the condition for embankment
casel| case?| case3| cased| case5| case6| case7| case8| case9| case10| casell| case1?
Design:WL1 | WL4700 [ WLad85| — [WL4BS5 |WLA4B5| — |WL4485| — |wLees5|widaes| — |WL4655
WH1| 425 190 0.00 3.80 190 0.00 190 000 380 190 0,00 380
wH2| 575 340 0.00 530 340 000 340 000 530 340 .00 530
*¢In case there is difference water level between Up-down stream, average water level of both of | case13
them should be applied WLA44 65
q=5.0 kN/m2 0=5.0 kN/m2 1.90
V7 ELAT5Q| ¥ EL47 50 340
P
y WL1
T 475 625
WH1 |(Ave)
. WH2
1.50
y| ELA12§ N
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2.Caluculation of the regulator weight
(1) Enite regulator body weight

Regulator W X W-x W-y Wz
abutment right 3,744.46 8.17 30,592.24 2,70 10,110.04 0.74 2,770.90
abutment left 3,744 46 8.17 30,592.24 2.70 10.110.04 12.26 45907.08
Midle. 1 442275 8.27 36,576.14 278 12.295.25 3.50 15,479.63
Midle. 2 442275 8.27 36,576.14 278 12,295.25 6.50 28,747 88
Midle. 3 4,422,75 8.27 36,576.14 2,78 12,295,25 9.50 42,016.13
z 20,757.17 170,912.90 57,105.83 134,921 62
(2) Balance center of entire regulator body
o 17091290
X=IW-x W= 2075717 =8,23(m)
57,105.83 _
Y=iW-y W= 075747 =2.75(m)
o 13492162
L=IW-z W= 2075717 =6,50(m)
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(3) abutment Pier : Right Lunite: m]

# W X W-x W-y W:z
1 0.00 0.00 0.00 0.75 0.00 1.00 0.00
2 420.00 2.80 1176.00 0.75 315.00 1.00 420.00
3 795.00 10.90 8665.50 0.75 596.25 1.00 795.00
4 0.00 1.85 0.00 1,78 0.00 1,50 0.00
5 79.69 3.73 297.24 1.93 153.80 1.50 119.54
6 4486 5.67 2529 1.78 7.94 1.50 6.69
7 28.69 0.68 19.51 193 556.37 0.50 1435
8 0.00 1.85 0.00 2,07 0.00 0.50 0,00
9 223 5.74 12.80 1.78 3.97 0.50 112
10 220.79 11.01 2430.90 1.93 426.12 0.50 11040
11 1,864.38 8.35 15,567.57 345 6.432.11 0.50 932.19
12 0.00 16.20 0.00 345 0.00 0.50 0.00
13 2332 15.99 372.89 3.88 90.48 0.58 1353
141 77.63 4.60 35710 7.98 619.49 1.63 126,15
14-2 0.00 4.60 0.00 7.98 0.00 0.58 0.00
15-1 4313 5.45 235.06 7.98 344 18 1.50 64.70
15-2 0.00 5.45 0.00 7.98 0.00 0.58 0.00
16 21,25 4,85 103.06 9.95 21144 0.58 1233
16' 0.00 4.00 0.00 9.70 0.00 1.33 0.00
16" 16.25 3.68 59.80 9.95 161.69 1.50 24.38
17 37.50 2.50 93.75 6.00 225.00 1.50 56.25
17 0.00 15.38 0.00 6.13 0.00 1.50 0.00
18 -12.50 2.50 -31.25 6.00 -75.00 1.50 -18.75
18 0.00 14.70 0.00 6.13 0.00 0.90 0.00
19 -1.56 2.50 -3.90 430 B.71 0.90 -140
19 -0.57 15.38 -8.77 3.88 2.2 0.90 0.51
20 -0.50 2.50 -1.25 2.23 -1.12 0.90 -045
21 -1.37 485 -6.64 430 5.89 0.88 121
22 -0.09 4,85 044 223 0.20 0.90 -0.08
2 -0.15 2.50 -0.38 1.38 0.21 0.90 -0.14
Bridge | Add1 81.25 14.95 1,214.69 460 373.75 1.50 121.88
Deck | Add2 813 5.95 48.37 995 80.89 1.00 8.13
Side | Add3 37.50 0.50 -18.75 313 117.38 -0.50 -18.75
z 3,744 .46 30,608.15 10,123.52 2,785.35
-Balance center of abut regulator
Right abutment Left abutment
regulator  (slide distance)  regulator
x=2W-x W= —08D g ymy 000m)  =817(m)
3,744.46
10,123.52 _ _
Y=IW-y W= W—Z?O(m) +0.00(m)  =270(m)
2,785.35 _ _
Z=IW-z. W= 3745 0.74(m) -13.00(m)  =-12.26(m)
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# W X W-x y W-y z W:z
1 56.25 0.25 14.06 0.75 4219 1.50 8438
2 57375 3.05 1,749.94 0.75 430.31 1.50 860.63
3 1,192.50 10.90 12,998.25 0.75 894 38 1.50 1,788.75
4 0.00 1.85 0.00 1.78 0.00 1.50 0.00
5 159.38 3.73 594.49 193 307.60 1.50 239.07
6 8.93 5.67 50.63 178 15.90 1.50 1340
7 18.06 0.93 16.80 193 34 86 1.50 2709
8 0.00 1.85 0.00 207 0.00 1.50 0.00
9 223 5.74 12.80 207 462 1.50 335
10 220.79 11.01 2,430.90 193 426.12 1.50 33119
11 1,805.00 8.60 15,5623.00 430 7,761.50 1.50 2,707 50
12 0.00 16.20 0.00 388 0.00 1.50 0.00
13 46.63 0.79 36.84 388 180.92 1.50 69.95
14-1 5175 4,60 238.05 7.98 412,97 1.50 7763
14-2 0.00 4.60 0.00 798 0.00 1.50 0.00
15-1 10.78 5.45 58.75 798 86.02 113 1213
15-2 10.78 5.45 58.75 798 86.02 1.88 20.21
16 21.25 4.85 103.06 9.95 21144 1.50 31.88
16' 0.00 4,00 0.00 9.70 0.00 1.50 0.00
16" 24.38 3.68 89.72 9.95 242 .58 1.50 36.57
17 75.00 2.50 187.50 6.00 450.00 1.50 11250
17 0.00 15.38 0.00 6.25 0.00 1.50 0,00
18 -25.00 2.50 -62.50 6.00 -150.00 1.50 -37.50
18 0.00 14.70 0.00 6.25 0.00 1.50 0.00
19 -3.12 2.50 -7.80 430 -13.42 1.50 468
19 -1.14 14,70 -16.76 3.88 442 1.50 1.1
20 -1.00 2.50 -2.50 223 2.23 1.50 -1.50
21 =273 485 -13.24 430 -11.74 1.50 410
22 -017 4,62 -0.79 223 0.38 1.50 0.26
23 -0.30 14.70 -4.41 1.38 0.4 1.50 045
Add1 162.50 14.95 2,429.38 460 747 50 1.50 243.75
Add? 16.25 5.95 96.69 9.95 161.69 1.50 2438
)3 442275 36,581.61 12,314,02 6,634.16
= Balance center of middle regulator
Middle Mid. 1 Mid. 2
regulator  (slide distance)  regulator  (slide distance)  regulator
X=3W-x W= — 098161 _ g 57m) +000(m)  =827(m) +0.00(m)  =827(m)
442275
1231402 _ _
Y=SWey TW= e =2 Th(m) +0.00m) =278(m) +000m) =278(m)
6,634.16 _ _
Z=2W-2 W= —— e = .50 #200(m)  =350(m) +5.00(m)  =6.50(m)
Mid. 3
(slide distance) ~ regulator
+0.00(m)  =827(m)
+000(m)  =278(m)
+8.00(m) =9 50(m)
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4,Case of the examination
[CASE 1 : Regular/ Longitudinal direction/ HW L. / Full OP]

Load v X V-x H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 20,757 17 823 170,831 51
Gate leaf 40.00 485 194.00
Hoist 256.00 485 1,241 80
Bridge — 1095 —
Weight of water 5,336.97 822 43,869.89
Up-Iift pressure -12,108.50 8.10 98,086.85
Wind pre.(Reg. bady) 90.75 8.37 759.58
Wind pre (Gate, body) 4248 743 315.63
Wind pre.(Bridge. body) 74.88 7.55 565.34
Wind pre (Walk bridge. body) 14.40 6.00 86.40

Total 14,280.64 118,050.05 222.51 1,726.95

Note : The water pressure shoukd be caneled out for the symmetrical force.
Note : Bridge weight is included to Regulator body weight

a)Examination for the slide force

Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 38.51 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 16.20 (m)
Foundation length : L= 13.00 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 8.39 (m)
Eccentric distance : e=X-B/2= 0.29 (m) = B/6=2,70(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6 -e/B)= 75.09
Q2=2V/B/L(1-6 -e/B)= 60.53
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[CASE 2 : Regular / Longitudinal direction/ Max, water level/ Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 20,757 17 823 170,831 51
Gate leaf 40,00 485 194,00
Hoist 116.00 485 562.60
Bridge (Live load only) 36.00 1095 39420
Weight of water 1,332.49 216 2,878.18
Up-iift pressure -6,333.81 6.96 44,083.32
Sedimentation 242.21 165 399.65
Wind pre.(Reg. bady) 88.30 8.06 711.70
Wind pre (Gate, body) — — —
Wind pre.(Bridge. body) 74.88 7.55 565.34
Water pre.(up-st.) 1,825.85 142 2,592.71
Water pre.(dw-st,) -146.25 0.50 -73.13
Earth pre. (sed.) 18.53 2.08 38.54
Total 16,190.06 131,176.82 1,861.31 3,835.16
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 522 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 16.20 (m)
Foundation length : L= 13.00 (m)
Act point of the total force : X=(ZV-x+ZH-y)/2V= 8.34 (m)
Eccentric distance : e=X-B/2= 0.24 (m) = B/6=2,70(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/BIL(1+6 -e/B)= 83.71
Q2=%V/BIL(1-6 -e/B)= 70.04
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[CASE 3 : Regular/ Longitudinal direction/ Max, water level/ Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 20,757 17 8.23 170,831.51
Gate leaf 40,00 485 194,00
Hoist 116.00 485 562.60
Bridge (Live load only) 36.00 810 29160
Weight of water — — —
Up-iift pressure — — —
Wind pre.(Reg. body) 128.20 6.33 811.51
Wind pre.(Gate. body) 4248 743 315.63
Wind pre. (Bridge. body) 7488 7.55 565.34
Water pre.(up-st.) — — —
Water pre.(dw-st.) — — —
Earth pre, (sed.) — — —
Total 20,949.17 171,879.71 24556 1,602.48
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 51.19 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 16.20 (m)
Foundation length : L= 13.00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 8.29 (m)
Eccentric distance : e=X-B/2= 0.19 (m) = B/6=2.70(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 10647
Q2=%V/B/L(1-6 -e/B)= 9247
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[CASE 4 : Regular / Lateral direction / Max

.water level/ Full OP]
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Laod v z V-z H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 20,757 17 6.50 134,921 61
Gate leaf 40,00 6.50 260.00
Hoist 116.00 6.50 754.00
Bridge (Live load only) 36.00 6.50 234.00
Weight of water 4,744 14 6.50 30,836.91
Up-iift pressure -11,161.80 6.50 -72,551.70
Sedimentation — — —
Wind pre.(Reg. bady) 403.70 6.57 2,652.31
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — — — —
Earth pre. (sed.) - - -
Total 14,631.57 94,454 82 403.70 2,652.31
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 2160 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 13.00 (m)
Foundation length : L= 16.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 6.68 (m)
Eccentric distance : e=X-B/2= 0.18 (m) = B/6=2.17(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 7473
Q2=3V/B/L(1-6 -e/B)= 63.27




[CASE 5 : Regular / Lateral direction/ Max,

water level / Full CL])

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 20,757 17 6.50 134,921 61
Gate leaf 40,00 6.50 260.00
Hoist 116.00 6.50 754.00
Bridge (Live load only) 36.00 6.50 234.00
Weight of water 1,332 49 6.50 8,661.19
Up-iift pressure -6,333.81 6.50 41,169.77
Sedimentation 242.21 6.50 1,574.37
Wind pre.(Reg. bady) 714.26 6.23 4,449 .84
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) - - —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — - - —
Earth pre. (sed.) - - -
Total 16,190.06 105,235 40 714.26 4,449 84
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 13.60 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 13.00 (m)
Foundation length : L= 16.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 6.77 (m)
Eccentric distance : e=X-B/2= 0.27 (m) = B/6=2.17(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 86.46
Q2=3V/B/L(1-6 -e/B)= 67.30
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[CASE 6 : Regular / Lateral direction / No water / Full OP]

A-101

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 20,757 17 6.50 134,921 61
Gate leaf 40,00 6.50 260.00
Hoist 116.00 6.50 754.00
Bridge (Live load only) 36.00 6.50 234.00
Weight of water — — —
Up-iift pressure — — —
Sedimentation — — —
Wind pre.(Reg. bady) 914.61 4,39 4,015.14
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) - - -
Sum 20,948 17 136,169 61 914,61 4,015.14
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 1374 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 13.00 (m)
Foundation length : L= 16.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 6.69 (m)
Eccentric distance : e=X-B/2= 0.19 (m) = B/6=2.17(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 108.20
Q2=%V/B/L(1-6 -e/B)= 90.75




[CASE 7 : Seism / Longitudinal direction / Max water level / Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 20,757 17 823 170,831 .51 1,660.57 2.70 4,483.54
Gate leaf 40,00 485 194,00 3.20 3.83 12,24
Hoist 116.00 485 562.80 9.28 10.20 94.66
Bridge — 10.95 — — 6.25 —
Weight of water 1,332 .49 216 2,878.18 — — —
Up-iift pressure -6,333.81 6.96 44,083.32 — — —
Sedimentation 242.21 165 39965 — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) — — —
Water pre.(up-st.) 1,825.85 142 2,592,171
Water pre.(dw-st.) -146.25 0.50 -73.13
Seism Water pre.(up-st) 17043 212 361.27
Earth pre. (sed.) 18.53 2.08 38.54

Total 16,154.06 130,782.62 3,541.,61 7,509.83

Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force

Fc. for sliding : ¥=0.60
Safe ratio : Fs=2ZV:p/lZH= 274 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 16.20 (m)
Foundation length : L= 13.00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 8.56 (m)
Eccentric distance : e=X-B/2= 0.46 (m) = B/3=5.40(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 89.77
Q2=%V/B/L(1-6 -e/B)= 63.64
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[CASE 8 : Seism / Longitudinal direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 20,757 17 8.23 170,831.51 1,660.57 2.70 4,483.54
Gate leaf 40,00 485 194,00 3.20 8.90 28.48
Hoist 116.00 485 562.60 9.28 10.20 94.66
Bridge — 8.10 - — 6.25 —
Weight of water — — — — — —
Up-iift pressure — — — — — —
Wind pre (Reg. body) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Wind pre .(Op. deck body) — — —
Water pre.(up-st.) — — —
Water pre.(dw-st,) — — —
Total 20,913.17 171,588.11 1,673.05 4,606.68
Note : Bridge weight is included to Regulator body weight
Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 750 = Fsa=1.15 =0K
a)Examination for the slide force
Foundation width : B= 16.20 (m)
Foundation length : L= 13.00 (m)
b)Examint of the total force : X=(2V- x+ZH-y)zV= 8.43 (m)
Eccentric distance : e=X-B/2= 0.33(m) = B/3=5.40m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/BIL(1+6 -e/B)= 11144
Q2=%V/B/L(1-6 -e/B)= 87.17
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[CASE 9 : Seism / Lateral direction / Max. water level / Full OP])

Laod v z V-z H y H-y
(knN) (m) (kN -m) (kN) (m) (kN -m)

Reg. body 20,757 17 650 134,921 61 1,660.57 2.70 4,483.54
Gate leaf 40,00 6.50 260,00 3,20 8.90 2848
Hoist 116.00 6.50 754.00 9.28 10.20 94.66
Bridge — 6.50 — — 6.25 —
Weight of water 4744 14 650 30,836.91 — — —
Up-iift pressure -11,161.80 6.50 -72,551.70 — — —
Sedimentation — — — — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) — — —
Seism water pre. (Abuf) 109.17 3.02 329.69
Seism water pre. (Mid ) 491.28 3.13 1,537.71
Earth pre. (sed.) - - -

Total 14,495 51 94,22082 2,273.50 6,474.08

Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force

Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 383 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 13.00 (m)
Foundation length : L= 16.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 6.95 (m)
Eccentric distance : e=X-B/2= 0.45 (m) = B/3=4.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 83.12
Q2=3V/B/L(1-6 -e/B)= 54 53
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[CASE 10 : Seism / Lateral direction / Max.water level / Full CL)

Laod v X VX H y H-y
(knN) (m) (kN -m) (kN) (m) (kN -m)

Reg. body 20,757 17 650 134,921 61 1,660.57 2.70 4,483.54
Gate leaf 40,00 6.50 260,00 3,20 3,83 12,26
Hoist 116.00 6.50 754.00 9.28 10.20 94.66
Bridge — 6.50 — — 6.25 —
Weight of water 1,332 .49 650 8,661.19 — — —
Up-iift pressure -6,333.81 6.50 41,169.77 — — —
Sedimentation 242.21 6.50 157437 — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Seism water pre. (Abuf) 32.68 3.02 98.69
Seism water pre. (Mid ) 109.56 3.13 34292
Earth pre. (sed.) - - -

Total 16,154 .06 105,001 40 1,815.29 5,032.07

Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force

Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 534 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 13.00 (m)
Foundation length : L= 16.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 6.81 (m)
Eccentric distance : e=X-B/2= 0.31(m) = B/3=4.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= 87.68
Q2=3V/B/L(1-6 -e/B)= 65.73
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[CASE 11 : Seism / Lateral direction / No water / Full OP]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 20,757 17 6.50 134,921 61 1.660.57 2.70 4,483.54
Gate leaf 40,00 6.50 260.00 3.20 8.90 28.48
Hoist 116.00 6.50 754.00 9.28 10.20 94.66
Bridge — 6.50 — — 6.25 —
Weight of water — — — — — —

Up-iift pressure — — — — — —

Sedimentation — — — — _ _

Wind pre.(Reg. bady) _ _ _

Wind pre (Gate, body) — — —

Wind pre (Bridge. body) — —_ _

Wind pre.(Op. deck hody) —_ — —

Seism water pre. (Abuf) — — —

Seism water pre. (Mid.) — — _

Earth pre. (sed.) — — _

Total 20,913.17 135,935.61 1,673.05 4,606.68

Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force

Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 750 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 13.00 (m)
Foundation length : L= 16.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 6.72 (m)
Eccentric distance : e=X-B/2= 0.22 (m) = B/3=4.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= 109.39
Q2=3V/B/L(1-6 -e/B)= 89.22
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[CASE 12 : Seism / Longitudinal direction/ Max.water level / Full OP]

Load v X VX H y H-y
(knN) (m) (kN -m) (kN) (m) (kN -m)

Reg. body 20,757 17 823 170,831 .51 1,660.57 2.70 4,483.54
Gate leaf 40,00 485 194,00 3,20 8.90 2848
Hoist 256.00 485 1,241 60 2048 10.20 208.90
Bridge — 10.95 — — 6.25 —
Weight of water 4744 14 825 39,139.16 — — —
Up-iift pressure -11,161.80 8.10 90,410.58 — — —
Wind pre (Reg. body) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Wind pre (Walk bridge. body) — — —
Seism Water pre.(up-st) 33.03 2.29 75.64

Total 14,635.51 120,995.69 1,717.28 4,796.56

Note : The water pressure shoukd be caneled out for the symmetrical force.
Note : Bridge weight is included to Regulator body weight

a)Examination for the slide force

Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 5.11 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 16.20 (m)
Foundation length : L= 13.00 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 8.60 (m)
Eccentric distance : e=X-B/2= 0.50 (m) = B/3=5.40(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6 -e/B)= 82.36
Q2=2V/B/L(1-6 -e/B)= 56.63
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[CASE 13 : Regular/Lon

gitudinal direction/ Max. water level / Maintenace case]

Laod v X Vx H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 20,757 17 8.23 170.831.51
Gate leaffor 3vents 30.00 485 14550
Hoist for 3vents 87.00 485 42185
Stoplog Gate of U.S. 10.00 250 2500
Stoplog Gate of DS, 10,00 1538 153.80
Bridge (Live load only) 36.00 1095 39420
Weight of water 4,151.83 792 32,88249
Weight of water at stoplog 899 .31 125 1,124 14
Up-Iift pressure -10,335.21 798 8247498
Sedimentation 242. 21 165 399.65
Sedimentation at stoplog -46.45 1.25 -58.06
Wind pre.(Reg. body) 65.95 8.09 533.54
Wind pre (Gate. body) — — —
Wind pre.(Bridge. body) 7488 7.55 565.34
Water pre.(up-st.) 1,825.85 142 2,592.71
Water pre.(dw-st.) -1,018.02 1.50 -1,527.03
Earth pre. (sed.) 18.53 2.08 38.54
Total 14,043.24 121,596.92 967.19 2,203.10
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V-y/zH= 8.71 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 16.20 (m)
Foundation length : L= 13.00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 8.82 (m)
Eccentric distance : e=X-B/2= 0.72 (m) = B/6=2.70(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 84 46
Q2=3V/B/L(1-6 -e/B)= 48.90
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A-4-5. Sahelyia Regulator
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table of result on the stability examination for Sahelyia Regulator

- < |Vertical force| Resistant moment| Horizontal force| Torque moment For the sliding For the fall down " or the ground reaction
Pier § § % v V-x H H-y . Safe ratio Eccentricity B/6 (Ground reactior|Ground reactior| ~ Bearing % Remarks
= S (kN) (KN m) (kN) (kN - m) Rerqa‘:iged Desing e (m) (Allowable) | Q1 (kN/m2) | Q2 (kN/m2) |\ (kN/m2) ﬁ
1 | Lom. | Regular 9,296.64 72,509.84 129.69 1,193.07 1.50 = 43.01 033|= 2.53 98.76 75.99 \ OK
2 | Lomg. | Regular| 10,778.76 82,364.34 1,517.09 3,776.88 150 | = 4.26 039 = 253 116.90 85.71 \ OK
3 | Lorg. | Regular| 13,479.82 103,926.34 149.64 1,190.92 150 | = 54.05 020 |= 2.53 136.69 116.69 \ OK
4 | Lateral. | Regular 9,411.63 32,940.71 243.00 1,941.57 150 [= 23.24 0.21|= 117 104.38 7253 \ OK
"E 5 | Lateral | Regular| 10,778.76 37,725.67 615.62 4.543.28 1.50 | = 10.51 042 = 1.17 137.77 64.83 \ OK
:—';, 6 | Lateral | Regular| 13,479.82 47,179.37 362.13 1,897.56 150 |= 22.33 014 |= 1.7 141.89 111.49 \ OK
% 7 | Long. | Seism | 10,763.76 82,207.59 2,639.74 6,633.25 115 [ = 245 0.65|= 5.07 12712 7521 \ OK
% 8 | Lorg. | Seism | 13,464.82 103,812.34 1,077.19 3,360.93 1.15|= 7.50 036 | = 5.07 14453 108.57 \ OK
:E 9 | Lateral. | Seism 9,396.63 32,888.21 1,529.00 4,980.70 115 | = 3.69 053 = 2.33 128.43 4819 \ OK
10 | Lateral. | Seism | 10,763.76 37,673.17 1,204,34 3,804.37 1.5 = 5.36 035|= 233 131.51 70.81 \ OK
11 | Lateral. | Seism | 13,464.82 47,126.87 1,077.19 3,360.93 115 = 7.50 025 = 233 153.67 99.43 \ OK
12 | Lorg. | Seism 9,498.63 74,072.27 1,127.58 3,572.45 115 |= 5.05 057 | = 5.07 109.36 69.19 \ OK
13 | Long. | Regular 8,513.80 73,537.34 389.29 1,397.34 1.50 [= 1312 120 = 2.53 117.92 421 \ OK

Note 1) Ground reaction for the bearing capacity should be consideration in Chapter 12




Sahelyia Regulator / Stability examination

1,Design condition
(1)Dimension of form for abutment Pier Cunite : m]
Af)= 1520 AQE 000 A@QF 185 A()=

)
AB)= 050 A@QF 1470 A(10)= 000 A(11)=
A(15)= 950 A(6)= 400 A{7)= 170 A(18)=
A22= 100 A= 100 A24)= 027 A(25)=
A29)= 000 AB0= 070 AB1):= 015 A@32)=

B(1)= 100 B(2= 100 B(3= 200 B()=
BB)= 080 B(G)= 020 B(10= 080 B(11)=

C(1= 150 C@= 595 C@3x= 455 C@)-
CB= 050 C@F 050 C(10= 025 C(11)=
C(15)= 050 C(16)= 000 C(17= 025

= 135 D)=

) ) ) )
D)= 050 D@ 1420 D(10)= 000 D(11)=
D(15)= 950 D(16)= 350 D(17)= 170 D(18)=
D(22)= 100 D(23)= 100 D(24)= 027 D(25)=
D(29)= 000 D30 070 D@31)= 015 D(32=
D(36)=  0.00
E(f)= 100 E@= 100 E@B= 100 E@)s=
EB= 025 E@= 020 E{0= 060 E(1)=
E(15)= 020 E(16)= 060 E(17)= 020 E(18)
F)= 150 F@QF= 595 F@3F= 455 F@)-=
F8)= 050 F@= 050 F(10) 025 F(11)=
F(15)= 050 F(18)= 000 F(17)= 025

(3)Number and slide distance of center for each pier Lunite: m]

Number of pier : abutment 2 piers
middle 1 piers
Number of vent : 2
Entire regulator width : 7.00 m
Entire regulator length: 1520 m

(4)Main level of foundation
Apron bottom : EL40 05m
Gate bottom : EL43.00m

(5)Unite weight  Cunit : kN/m®)
RC: 25.00 Soil _Wet)
Concrete :  23.00 Sail [in water)

(6)Seismic co-efficient
KH= 008
KH=  0.09 (submerged condition)

000 A5
350 A(
950 A
0.17 AQ
0.65 A

100 B(©)=
100 B(11)=

150 C(5)=
145 C(12)=

3.75
1.20
0.85
0.22
0.00

0.25
0.75

1.45
0.80

MG 0.36
A13)= 022
AQ20= 085
AQN= 475
AGB4)= 085

Be)= 075
B(12=  0.00

C)= 450
CH3= 025

000 D)= 375 D)= 036 D(7)=
3.00 D(12= 120 D(13)= 022 D(14)=
950 D(19= 085 D(20= 0.85 D(21)=
022 D(26)= 022 D(27)= 4715 D(28)=
065 D(33)= 0.00 D(34)= 065 D(35=
300 E(5)= 100 E@®B= 025 E7)=
020 E(12= 025 E(M13)= 050 E(14)=
0.00 E(19= 0.00
150 F(5)= 145 F(@6)= 450 F(7)=
145 F(12)= 080 F(13)= 025 F(14)=
active(y) X y z
ormofm| (m) [ (m) | (m)
Right abutmentpi{ vy 0.00] 0.00] 0,00
Left abutment pie] vy 0.00] 0.00] 7.00
Middle pier 1 y 0.00] 0.00| 200
Middle pier 2 n 0.00| 000] 000
Middle pier 3 n 0.00] 0.00] 0.00

18.00 Soil _Saturaton] :  20.00

10.00
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Water :  10.00

9.4
0.50
1.00
4.75
0.00

0.20
0.00

405
0.00

9.24
0.50
1.00
4.75
0.00

0.50
0.25

405
0.00



(7)Case of examination

A-112

Case |Direction Water Level Situation of gate | Condi, Additional (m)
us. WL47.00m HWL
R — —
Casel | Long. DS. WL47.00m HWL Qpen gate eguler
us. WL46.55m | MaxWL sedimentation 0.3
Case2 | Long. oS, WLa155m ™ Close gate | Regular
us. — No WL
R — —
Case3 | Long. oS, — No WL Open gate egular
us. WL46.55m Max. WL
Cased | Lateral. oS, WLa655m T vant Open gate | Regular — —
us. WL46.55m | MaxWL sedimentation 0.3
R
Caseb | Lateral, oS, WL4155m ™ Close gate egular
us. — No WL
. Regul — —
Caseb | Lateral oS — N WL Open gate egular
us. WL46.55m | MaxWL Seismof| sedimentation 0.3
Case7 | Long. . WAt 55m — Close gate case?
us. — No WL Seism of
Case8 | Long. 0 at — —
ase ong DS, — No WL Upen gate cased
us. WL46.55m Max.WL Seism of
Case9 | Lateral. . Wiae5em Tveont Open gate casel — —
us. WL46.55m | MaxwL Seismof| sedimentation 0.3
Case10| Lateral, C at
ase ateral DS. WL41.55m Low lose gate cased
us. — No WL Seism of
Casel1]| Lateral. . — WL Open gate caseh
us. WL46.55m | MaxwL Seism of -
Casel12| Long. Open gat —
ase S Y WL46.55m | MaxwL S0age cased
us. WL46.55m Max.WL . 0.3
Casel13] Leng. s, WLa5.90m — Maintenace gate | Regular —
(8)Coefficient of earth pressure
Internal friction : Q= 30°
Regular case Seismic case | Seismic (submerged)|  Sedimentatian
Friction for wall 0° 0° 0° —
Active EP coe. 0.333 0.383 0.390 05
Passive EP coe, 3,000 2,858 284 —
(9)Weight of the gate facility
ftem of design load Design load Remarks
Gate leaf (kN/vent) 12,00 | Upper 12,00 | Lower 0,00
Hiost (Emargency) (kN/vent) 86.00 [including the haist weight (300%)
Hiost (kN/vent) 35.00 |including the groove weight
Actual vent wide (m) 200
Height of gate (m) 3.55
Stop Log gate (kN/vent) 12.00
(10)Weight of the bridge / note : Include to weight of regulator body
Item of design load Regular case Seismic case
Vertical load (body) (kNAvent) — — Height of the handrail- 1.10 (m)
Vertical load (live load only) (kNAvent) 7.50 0.00 Thick of the bridge= 1.50 (m)
Horizontal farce by wind (kNivent) 18.72 —
Counter force for up-to-down st. |(kN) - -
Counter force for right angle (kN) — —
Note : Bridge weight is included to Regulator body weight
(11)Wind pressure w= 3.0 (kN/m2) [coefficient of form  plane:  1.20 round : 0.70 ]



(12)Other load Vehicle: g= 10,0 (kN/m2) Pedestrian: g= 50 (kN/m2)
(13)Up-lift condition
Design creep length 2L = 2320 (m)
ApointiLa= 650 (m)
BpointZLh= 2170 (m)
0.00 15.20 0.00
FLOW
gl 0) = g T (2vef0.00
S! PointAL = Point I~ 7775 7T N
' ir—-- AN - . . - . - - .- - - - - - - T i o 8 : |
1| i S S i
] i < i
i =2 ik -
il o ili
(13)Bearing of the foundation
Qa= (kN/m2)
(14)Friction coefficient for foundation
p= 0.60
(15)Grand level of the embankment
a)Height of the embankment and load
Embk. H(m) | Load W.(kN/m2)
At case of Weight of sile 595 5.0
At case of eath pres, 745 5.0
b)Water depth of the condition for embankment
casel| case?| case3| cased| case5| case6| case7| case8| case9| case10| casell| case1?
Design:WL1 | WL4700 [ WL44.05| — [ WL4B55 |WLA4.05| — |WL4405| — |wWL4e55|wLda05| — |WL4655
WH1| 545 250 0.00 500 2.50 0.00 2.50 000 500 250 0,00 5.00
wH2| 695 4.00 0.00 6.50 400 000 400 000 650 400 .00 650
*¢In case there is difference water level between Up-down stream, average water level of both of | case13
them should be applied WL44 05
q=5.0 kN/m2 0=5.0 kN/m2 250
V7 ELAT5Q| ¥ EL47 50 400
P
y WL1
T |585 745
WH1 |(Ave)
. WH2
1.50
y| ELA00Y N
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2.Caluculation of the regulator weight
(1) Enite regulator body weight

Regulator W X W-x W-y Wz
abutment right 4,220,52 1.72 32,582.41 3.06 12914.79 0.73 3,080.98
abutment left 4,220.52 1.72 32,582.41 3.06 12914.79 6.27 26,462.66
Midle. 1 492978 7.76 38,255.09 343 16.909.15 3.50 17,254 23
Midle. 2 0.00 7.76 0.00 343 0.00 1.50 0.00
Midle. 3 0.00 7.76 0.00 343 0.00 1,50 0.00
z 13,370.82 103,419.91 42,738.73 46,797 87
(2) Balance center of entire regulator body
o 10341891
X=IW-x W= 13.370.82 7.73(m)
42,738.73 _
Y=iW-y W= 1337082 =3.20(m)
o o 46,797.87
L=IW-z W= 13.370.82 =3,50(m)
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(3) abutment Pier : Right Lunite: m]

# W X W-x y W-y W:z
1 0.00 0.00 0.00 0.75 0.00 1.00 0.00
2 420.00 2.80 1176.00 0.75 315.00 1.00 420.00
3 720.00 10.40 7488.00 0.75 540.00 1.00 720.00
4 0.00 1.85 0.00 1.98 0.00 1,50 0.00
5 135,94 3.73 507.06 2.23 303.15 1.50 203.91
6 13.05 5.72 7465 1.98 25.84 1.50 19.58
7 4894 0.68 33.28 223 109.14 0.50 2447
8 0.00 1.85 0.00 247 0.00 0.50 0,00
9 6.53 5.84 38.14 1.98 12.93 0.50 327
10 334.95 10.58 3543.77 223 746.94 0.50 16748
11 2,186.63 7.85 17,165.05 3.75 8,199.86 0.50 1,093.32
12 0.00 15.20 0.00 3.75 0.00 0.50 0.00
13 29.21 14.99 437.86 448 130.86 0.58 16.94
141 9113 4.60 419.20 9.48 863.91 1.63 148,09
14-2 0.00 4.60 0.00 9.48 0.00 0.58 0.00
15-1 5063 5.45 275.93 9.48 479.97 1.50 75.95
15-2 0.00 5.45 0.00 948 0.00 0.58 0.00
16 21,25 4,85 103.06 11.75 249,69 0.58 1233
16' 0.00 4.00 0.00 11.50 0.00 1.33 0.00
16" 16.25 3.68 59.80 11.75 180.94 1.50 24.38
17 37.50 2.50 93.75 7.20 270.00 1.50 56.25
17 0.00 14,78 0.00 7.33 0.00 1.50 0.00
18 -12.50 2.50 -31.25 7.20 -90.00 1.50 -18.75
18 0.00 14.70 0.00 733 0.00 0.90 0.00
19 -1.80 2.50 -4.50 5.20 -9.36 0.90 -1.682
19 -1.67 14,78 -24.68 448 748 0.90 -1.50
20 -0.50 2.50 -1.25 2.83 -1.42 0.90 -045
21 -1.46 488 =712 5.20 -7.59 0.88 -1.28
22 -0.09 488 044 283 0.25 0.90 -0.08
2 -0.35 2.50 -0.83 1.38 0.48 0.90 -0.32
Bridge | Add1 81.25 14.95 1,214.69 460 373.75 1.50 121.88
Deck | Add2 813 5.95 48.37 11.75 95.53 1.00 8.13
Side | Add3 37.50 0.50 -18.75 3.73 139,88 -0.50 -18.75
z 4,220.52 32,589.74 12,930.81 3,073.23
-Balance center of abut regulator
Right abutment Left abutment
regulator  (slide distance)  regulator
X=3W-x W= — 298974 _ . 2oim) 000(m)  =772m)
4,220.52
12,930.81 _ _
Y=IW-y W= 42052 =3.06(m) +0.00(m)  =3.06(m)
3,073.23 _ _
Z=IW-z. W= 4205 =0.73(m) -.00(m)  =-6.27(m)
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# W W-x y W-y z W:z
1 56.25 0.25 14.06 0.75 4219 1.50 8438
2 573.75 3.05 1,749.94 0.75 430.31 1.50 860.63
3 1,080.00 10.40 11,232.00 0.75 810.00 1.50 1,620.00
4 0.00 1.85 0.00 1.98 0.00 1.50 0.00
5 27188 3.73 1,014.11 223 606.29 1.50 407 82
6 26.10 5.72 149.29 198 51.68 1.50 39.15
7 30.81 0.93 28.65 223 68.71 1.50 4622
8 0.00 1.85 0.00 247 0.00 1.50 0.00
9 6.53 5.84 38.14 247 16.13 1.50 9.80
10 334.95 10.58 3.543.77 223 746.94 1.50 50243
11 2,112.25 8.10 17,109.23 5.20 10,983.70 1.50 3,168.38
12 0.00 15.20 0.00 448 0.00 1.50 0.00
13 58.41 0.79 46.14 448 261.68 1.50 8762
14-1 60,75 4,60 279.45 948 57591 1.50 91.13
14-2 30.38 4.60 139.75 9.48 288.00 1.50 4557
15-1 12.66 5.45 69.00 948 120.02 1.50 18.89
15-2 12.66 5.45 69.00 948 120.02 1.50 18.99
16 21.25 4.85 103.06 11.75 249,69 1.50 31.88
16' 0.00 4,00 0.00 11.50 0.00 1.50 0.00
16" 24.38 3.68 89.72 11.75 286.47 1.50 36.57
17 75.00 2.50 187.50 720 540.00 1.50 11250
17 0.00 14,78 0.00 7.45 0.00 1.50 0,00
18 -25.00 2.50 -62.50 7.20 -180.00 1.50 -37.50
18 0.00 14.70 0.00 745 0.00 1.50 0.00
19 -3.60 2.50 -9.00 520 -18.72 1.50 -540
19 -3.33 14,70 -48.95 448 -14,92 1.50 -5.00
20 -1.00 2.50 -2.50 283 2.83 1.50 -1.50
21 =313 485 -15.18 5.20 -16.28 1.50 470
22 -0.22 459 -1.01 283 0.62 1.50 0.33
23 -0.70 14.70 -10.29 1.38 0.97 1.50 -1.05
Bridge | Add1 162.50 14.95 2,429.38 460 747 50 1.50 243.75
Deck | Add2 16.25 5.95 96.69 11.75 190.94 1.50 2438
)3 4929.78 38,239.45 16,901.84 7,384.71
= Balance center of middle regulator
Middle Mid. 1 Mid. 2
regulator  (slide distance)  regulator  (slide distance)  regulator
X=3W-x W= —0239485 _ 76im) +000(m)  =776(m) +000(m)  =776(m)
492978
1690184 _ _
Y=SWey S e =3 4Ym) +000m)  =343(m) +000(m)  =343(m)
739471 _ . .
Z=2W-2 W= —— e = .50 #200(m)  =350(m) +000(m)  =150(m)
Mid. 3
(slide distance) ~ regulator
+000(m)  =7.76(m)
+000(m)  =343(m)
+0.00(m)  =150(m)
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4,Case of the examination
[CASE 1 : Regular/ Longitudinal direction/ HW L. / Full OP]

Load v X Vex H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 13,370.82 773 103,356 44
Gate leaf 24 .00 485 11640
Hoist 172.00 485 83420
Bridge — 1045 —
Weight of water 3,124 62 781 24.403.28
Up-Iift pressure -7,394 .80 760 -56,20048
Wind pre.(Reg. bady) 59.49 9.84 585.38
Wind pre (Gate, body) 25.56 8.93 228.25
Wind pre.(Bridge. body) 3744 8.75 327.60
Wind pre (Walk bridge. body) 7.20 7.20 51.84

Total 9,296.64 72,509.84 129.69 1,193.07

Note : The water pressure shoukd be caneled out for the symmetrical force.
Note : Bridge weight is included to Regulator body weight

a)Examination for the slide force

Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 43.01 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 15,20 (m)
Foundation length : L= 7.00 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 7.93 (m)
Eccentric distance : e=X-B/2= 0.33 (m) = B/6=2,53(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6 -e/B)= 98.76
Q2=2V/B/L(1-6 -e/B)= 75.99
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[CASE 2 : Regular / Longitudinal direction/ Max, water level/ Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 13,370.82 773 103,356 44
Gate leaf 24,00 485 11640
Hoist 70.00 485 339.50
Bridge (Live load only) 15.00 1045 1566.75
Weight of water 815.93 211 1,721 61
Up-iift pressure -3,682,50 640 23,568.00
Sedimentation 165.51 1486 24164
Wind pre.(Reg. bady) 55.14 9.51 52438
Wind pre (Gate, body) — — —
Wind pre.(Bridge. body) 3744 8.75 327.60
Water pre.(up-st.) 1478.75 1.96 2,898.35
Water pre.(dw-st,) -18.75 0.50 -39.38
Earth pre. (sed.) 24.51 2.69 65.93
Total 10,778.76 82,364.34 1,517.09 3,776.88
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 426 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 15.20 (m)
Foundation length : L= 7.00 (m)
Act point of the total force : X=(ZV-x+ZH-y)/2V= 7.99 (m)
Eccentric distance : e=X-B/2= 0.39 (m) = B/6=2,53(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/BIL(1+6 -e/B)= 116.90
Q2=%V/BIL(1-6 -e/B)= 85.71
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[CASE 3 : Regular/ Longitudinal direction/ Max, water level/ Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 13,370.82 773 103,356 44
Gate leaf 24,00 485 11640
Hoist 70.00 485 339.50
Bridge (Live load only) 15.00 760 114.00
Weight of water — — —
Up-iift pressure — — —
Wind pre.(Reg. body) 86.64 7.33 635.07
Wind pre.(Gate. body) 25.56 8.93 228.25
Wind pre. (Bridge. body) 3744 8.75 327.60
Water pre.(up-st.) — — —
Water pre.(dw-st.) — — —
Earth pre, (sed.) — — —
Total 13,479.82 103,926.34 149.64 1,190.92
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 5405 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 15,20 (m)
Foundation length : L= 7.00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 7.80 (m)
Eccentric distance : e=X-B/2= 0.20 (m) = BG=2.53(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 136.69
Q2=%V/B/L(1-6 -e/B)= 116,69
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[CASE 4 : Regular / Lateral direction / Max

.water level/ Full OP]

A-120

Laod v z V-z H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 13,370.82 350 46,797 87
Gate leaf 24,00 350 84.00
Hoist 70.00 350 24500
Bridge (Live load only) 15.00 350 5250
Weight of water 2,847 81 350 9,967 34
Up-iift pressure -6,916,00 350 -24,206.00
Sedimentation — — —
Wind pre.(Reg. bady) 243.00 7.99 1,041.57
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — — — —
Earth pre. (sed.) - - -
Total 941163 32,940.71 243.00 1,941.57
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 2324 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 15.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.71 (m)
Eccentric distance : e=X-B/2= 0.21 (m) = B/6=1.17(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 104.38
Q2=3V/B/L(1-6 -e/B)= 7253




[CASE 5 : Regular / Lateral direction/ Max,

water level / Full CL])
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Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 13,370.82 350 46,797 87
Gate leaf 24,00 350 84.00
Hoist 70.00 350 24500
Bridge (Live load only) 15.00 350 5250
Weight of water 815.93 350 2,855.76
Up-iift pressure -3,682,50 350 -12,888.75
Sedimentation 165.51 350 579.29
Wind pre.(Reg. bady) 615.62 7.38 454328
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Water pre.(canal side) - - —
Water pre (embk. side) — — —
Earth pre. (Embk.) — — — - - —
Earth pre. (sed.) - - -
Total 10,778.76 37,725 87 615.62 4,543.28
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=SV-p/sH= 1051 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 15.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.92 (m)
Eccentric distance : e=X-B/2= 0.42 (m) = B/6=1.17(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 13717
Q2=3V/B/L(1-6 -e/B)= 6483




[CASE 6 : Regular / Lateral direction / No water / Full OP]
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Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 13,370.82 350 46,797 87
Gate leaf 24,00 350 84.00
Hoist 70.00 350 24500
Bridge (Live load only) 15.00 350 5250
Weight of water — — —
Up-iift pressure — — —
Sedimentation — — —
Wind pre.(Reg. bady) 362.13 524 1,897.56
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Water pre.(canal side) — — —
Water pre (embk. side) — — —
Earth pre. (Embk.) - - -
Sum 13.479.82 4717937 362.13 1,897.56
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 22.33 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 15.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.64 (m)
Eccentric distance : e=X-B/2= 0.14 (m) = B/6=1.17(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 141 89
Q2=%V/B/L(1-6 -e/B)= 11149




[CASE 7 : Seism / Longitudinal direction / Max water level / Full CL]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)

Reg. body 13,370.82 773 103,356 44 1,069.67 3.06 3,273.19
Gate leaf 24,00 485 11640 1.92 473 9.07
Hoist 70.00 485 339.50 5.60 12.00 67.20
Bridge — 1045 — — 745 —
Weight of water 81593 211 1,721 61 — — —
Up-iift pressure -3,682,50 640 23,568.00 — — —
Sedimentation 165.51 146 241 64 — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) — — —
Water pre.(up-st.) 1478.75 1.96 2,898.35
Water pre.(dw-st.) -18.75 0.50 -39.38
Seism Water pre.(up-st) 138.04 2.60 358.89
Earth pre. (sed.) 24.51 2.69 65.93

Total 10,763.76 82,207 59 2,639.74 6,633.25

Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force

Fc. for sliding : ¥=0.60
Safe ratio : Fs=2ZV:p/lZH= 245 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 15.20 (m)
Foundation length : L= 7,00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 8.25 (m)
Eccentric distance : e=X-B/2= 0.65 (m) = B/3=5.07(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B)= 127.12
Q2=%V/B/L(1-6 -e/B)= 7521
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[CASE 8 : Seism / Longitudinal direction / No water / Full OP]

Laod v X VX H y H-y
(kN) (m) (kN m) (kN) (m) (kN -m)
Reg. body 13,370.82 773 103,356 44 1,069.67 3.06 3,273.19
Gate leaf 24,00 485 11640 1,92 10,70 20,54
Hoist 70.00 485 339.50 5.60 12.00 67.20
Bridge — 760 - - 745 -
Weight of water — — — — — —
Up-iift pressure — — — — — —
Wind pre (Reg. body) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Wind pre .(Op. deck body) — — —
Water pre.(up-st.) — — —
Water pre.(dw-st,) — — —
Total 13,464 .82 103,812.34 1,077.19 3,360.93
Note : Bridge weight is included to Regulator body weight
Fc. for sliding : 1=0.60
Safe ratio : Fs=2V-u/ZH= 750 = Fsa=1.15 =0K
a)Examination for the slide force
Foundation width : B= 15,20 (m)
Foundation length : L= 7.00 (m)
b)Examint of the total force : X=(2V- x+ZH-y)zV= 7.96 (m)
Eccentric distance : e=X-B/2= 0.36 (m) = B/3=5.07(m)  =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/BIL(1+6 -e/B)= 144 53
Q2=%V/B/L(1-6 -e/B)= 108.57
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[CASE 9 : Seism / Lateral direction / Max. water level / Full OP])

Laod v z V-z H y H-y
(knN) (m) (kN -m) (kN) (m) (kN -m)

Reg. body 13,370.82 350 46,797 87 1,069.67 3.06 3,273.19
Gate leaf 24,00 350 84,00 1.92 10.70 20,54
Hoist 70.00 350 24500 5.60 12.00 67.20
Bridge - 3.50 - - 745 -
Weight of water 2,847 .81 350 9,967 .34 — — —
Up-iift pressure -6,916,00 350 -24,206.00 — — —
Sedimentation — — — — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) — — —
Seism water pre. (Abuf) 177.33 3.50 620.66
Seism water pre. (Mid ) 27448 3.64 999.11
Earth pre. (sed.) - - -

Total 9,396.63 32,888.21 1,629.00 4,980.70

Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force

Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 369 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 15.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 4,03 (m)
Eccentric distance : e=X-B/2= 0.53 (m) = B/3=2.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 12843
Q2=3V/B/L(1-6 -e/B)= 48.19
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[CASE 10 : Seism / Lateral direction / Max.water level / Full CL)

Laod v X VX H y H-y
(knN) (m) (kN -m) (kN) (m) (kN -m)

Reg. body 13,370.82 350 46,797 87 1,069.67 3.06 3,273.19
Gate leaf 24,00 350 84,00 1.92 4,73 9,08
Hoist 70.00 350 24500 5.60 12.00 67.20
Bridge — 3.50 - - 745 -
Weight of water 81593 350 2,855.76 — — —
Up-iift pressure -3,682,50 350 -12,888.75 — — —
Sedimentation 165.51 350 579.29 — — —
\Wind pre.(Reg. bady) — — —
Wind pre (Gate, body) — — —
Wind pre (Bridge. body) — — —
Wind pre.(Op. deck hody) - - —
Seism water pre. (Abuf) 56.58 3.50 198.03
Seism water pre. (Mid ) 70.57 3.64 256.87
Earth pre. (sed.) - - -

Total 10,763.76 3767317 1,204.34 3,804.37

Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force

Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 536 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 15.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.85 (m)
Eccentric distance : e=X-B/2= 0.35(m) = B/3=2.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= 13151
Q2=3V/B/L(1-6 -e/B)= 7081
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[CASE 11 : Seism / Lateral direction / No water / Full OP]

Laod v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 13,370.82 350 46,797 87 1.069.67 3.06 3,273.19
Gate leaf 24,00 350 84.00 1,92 10,70 20,54
Hoist 70.00 350 24500 5.60 12.00 67.20
Bridge — 3.50 - - 745 -
Weight of water — — — — — —

Up-iift pressure — — — — — —

Sedimentation — — — — _ _

Wind pre.(Reg. bady) _ _ _

Wind pre (Gate, body) — — —

Wind pre (Bridge. body) — —_ _

Wind pre.(Op. deck hody) — — —

Seism water pre. (Abuf) — — —

Seism water pre. (Mid.) — — _

Earth pre. (sed.) - - -

Total 13,464 .82 47,126 87 1,077.19 3,360.93

Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force

Fc. for sliding : 11=0.60
Safe ratio : Fs=3V - y/TH= 750 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 7.00 (m)
Foundation length : L= 15.20 (m)
Act point of the total force : X=(ZV+ x+2H y)/2V= 3.75 (m)
Eccentric distance : e=X-B/2= 0.25 (m) = B/3=2.33(m) =0K

(Checked by absolute value)
¢)Examination for the bearing on foundation
Q1=ZV/B/L(1+6-e/B)= 153.87
Q2=3V/B/L(1-6 -e/B)= 9943
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[CASE 12 : Seism / Longitudinal direction/ Max.water level / Full OP]

Load v X VX H y H-y
(knN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 13,370.82 773 103,356 44 1,069.67 3.06 3,273.19
Gate leaf 24,00 485 11640 1,92 10,70 20,54
Hoist 172.00 485 834.20 13.76 12.00 165.12
Bridge — 1045 - - 745 -
Weight of water 2,847 81 7384 22,326 83 - - -
Up-iift pressure -6,916,00 760 52,561.60 — — —
Wind pre (Reg. body) — — —
\Wind pre (Gate. body) — — —
Wind pre (Bridge. body) — — —
Wind pre (Walk bridge. body) — — —
Seism Water pre.(up-st) 4223 2.69 113.60
Total 9,498 .63 74,072.27 1,127.58 3,57245
Note : The water pressure shoukd be caneled out for the symmetrical force.
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 1=0.60
Safe ratio : Fs=ZV-y/ZH= 505 = Fsa=1.15 =0K
b)Examination for the fall down
Foundation width : B= 15,20 (m)
Foundation length : L= 7.00 (m)
Act point of the total force : X=(ZV- x+2H -y)/2V= 8.17 (m)
Eccentric distance : e=X-B/2= 0.57 (m) = B/3=5.07(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=2V/B/L(1+6-e/B}= 109.36
Q2=%V/B/L(1-6 -e/B)= 69.19
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[CASE 13 : Regular/Lon

gitudinal direction/ Max. water level / Maintenace case]

A-129

Laod v X Vx H y H-y
(kN) (m) (kN - m) (kN) (m) (kN -m)
Reg. body 13,370,82 7.73 103,356.44
Gate leaffor 3vents 12.00 485 58.20
Hoist for 3vents 35.00 485 169.75
Stoplog Gate of U.S. 12.00 250 30.00
Stoplog Gate of DS, 12,00 1478 177.36
Bridge (Live load only) 15.00 1045 156.75
Weight of water 2,578 00 761 19,618.58
Weight of water at stoplog 1,122 15 125 -1,402 .69
Up-Iift pressure 649572 751 -48,782.86
Sedimentation 165.51 146 241 64
Sedimentation at stoplog -68 .66 125 -85.83
Wind pre.(Reg. body) 46.39 9.51 41.17
Wind pre (Gate. body) — — —
Wind pre.(Bridge. body) 3744 8.75 327.60
Water pre.(up-st.) 1478.75 1.96 2,898.35
Water pre.(dw-st.) -1,197.80 1.95 2,335.71
Earth pre. (sed.) 24.51 2.69 65.93
Total 8,513.80 73,537 34 389.29 1,397.34
Note : Bridge weight is included to Regulator body weight
a)Examination for the slide force
Fc. for sliding : 11=0.60
Safe ratio : Fs=3V-y/zH= 13.12 = Fsa=1.5 =0K
b)Examination for the fall down
Foundation width : B= 15.20 (m)
Foundation length : L= 7,00 (m)
Act point of the total force : X=(2V- x+ZH-y)zV= 8.80 (m)
Eccentric distance : e=X-B/2= 1.20 (m) = BG=2.53(m) =0K
(Checked by absolute value)
¢)Examination for the bearing on foundation (kN/m2)
Q1=ZV/B/L(1+6-e/B)= 117 92
Q2=3V/B/L(1-6 -e/B)= 42 11




APPENDIX A-5

Examination sheet of Bearing Capacity
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A-5-3. Badraman Regulator------=-===-====-mmmmmmmmmmmoo oo oo oo oo oo A-142
A-5-4. Abo Gabal Regulatoy---===============mmmmmmm s oo oo oo oo oo oo A-149
A-5-5. Sahelyia Regulator ------==-== === =====mmmmmmmm e oo oo oo oo oo on oo oo A-153
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A-5-1. Bahr Yusef Regulator
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ZET-V

Examination of bearing capacity by Japanese of Terzaghi method
Equation 1: qu=Qu/Ae = (@-k-¢-N.Sc+ k-q-Ng-Sq + 1/2-r1- 8 -Be*N¢ Sy )

Equation 2: ga = 1/n-qu

Bahr Yusef by JP

Ae 1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
(m2) a-k-c-Ne-Sc k-q:Ng-Sq | 12er1-p-eorLeyNesr|  (kKNm2) | (safety ratio) (KN/m2) (kN/m2)
Nor. 1.0 0 0 150.66 150.66 3 50.2 < 144.84 NG
Nor. 1.0 0 0 119.63 119.63 3 39.9| < 138.82 NG
Sei. 1.0 0 0 119.83 119.83 2 59.9 < 133.15 NG
Sei. 1.0 0 0 101.54 101.54 2 50.8 < 141.7 NG
r1 r2 B L \ H <] N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 27.90 35.50 134,758.39 987.46 0.3 6
Lateral |Normal 10 10 27.90 35.50 134,758.39| 2,506.86 0.12 6
Long. |[Seism 10 10 27.90 35.50 131,875.39| 10,550.03 0 6
Lateral |Seism 10 10 27.90 35.50 131,875.39| 10,550.03 0.38 6
case Be=B orB-2e | Le=LorL-2e tan6 a B k (Df=0) qu=N/0.082 o=y
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.4+ (Be/Le or Le/Bg)| 1-0-3(D1/Be or Cil_e) (12N)+15
Long. [Normal 27.30 35.50 0.01 1.231 0.692 1.000 73.17 23
Lateral |Normal 27.90 35.26 0.02 1.379 0.494 1.000 73.17 23
Long. |[Seism 27.90 35.50 0.08 1.236 0.686 1.000 73.17 23
Lateral |Seism 27.90 34.74 0.08 1.374 0.502 1.000 73.17 23
case C Nc Ng Nr Sr B* Df q (o
kN/m2 (by graph) (by graph) | (by graph) (B)\-1/3) |Bel/1 or Le/1 (m) (kN/m2)
Long. [Normal 0 0.00 0.00 4.80 0.33 27.30 0.00 0.00 0.00
Lateral |Normal 0 0.00 0.00 4.50 0.30 35.26 0.00 0.00 0.00
Long. |[Seism 0 0.00 0.00 3.80 0.33 27.90 0.00 0.00 0.00
Lateral |Seism 0 0.00 0.00 3.80 0.31 34.74 0.00 0.00 0.00
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Examination of bearing capacity by Egyptian code of Terzaghi method
Equation 1: qu =c-N¢.Ac-ic+ y1-Df-Ng-Agig +v2- B Npr Air
Equation 2: ga = 1/n-qu

Bahr Yusef by EGY

PET-V

1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
c-Ne-Ae-ic y1-Df-Ng-Ag-iq | y2-Be-Nr-Ar-ir (kN/m2) | (safety ratio) (kN/m2) (kN/m2)
Nor. 0 0 668.07 668.07 25 267.2 = 144.84 OK
Nor. 0 0 672.91 672.91 2.5 269.2 = 138.82 oK
Sei. 0 0 539.93 539.93 1.8 300.0 = 133.15 OK
Sei. 0 0 551.10 551.10 1.8 306.2 = 141.7 OK
r1 r2 B L \ H e N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 27.90 35.50 134,758.39 987.46 0.3 6
Lateral |Normal 10 10 27.90 35.50 134,758.39| 2,506.86 0.12 6
Long. |Seism 10 10 27.90 35.50 131,875.39| 10,550.03 0 6
Lateral |Seism 10 10 27.90 35.50 131,875.39| 10,550.03 0.38 6
case Be=BorB-2e | Le=LorlL-2e tan6 Ag.Ac Ar Df quU=N/0.082 o=y~
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.3 (Be/Le or Le/Be) (12N)+15
Long. [Normal 27.30 35.50 0.01 1.231 0.769 0.00 73.17 23
Lateral |Normal 27.90 35.26 0.02 1.379 0.621 0.00 73.17 23
Long. |[Seism 27.90 35.50 0.08 1.236 0.764 0.00 7317 23
Lateral |Seism 27.90 34.74 0.08 1.374 0.626 0.00 7317 23
C Nc Ng Nr ic iq ir Fb
case
kN/m2 (1) (2) 3) “4) (5) (6)
Long. [Normal 0 18.05 8.66 3.25 0.98 0.9847 0.98 2.50 0.00
Lateral |Normal 0 18.05 8.66 3.25 0.96 0.96 0.95 2.50 0.00
Long. |[Seism 0 18.05 8.66 3.25 0.82 0.84 0.78 1.80 0.00
Lateral |Seism 0 18.05 8.66 3.25 0.82 0.84 0.78 1.80 0.00

Nc=(Ng-1)/tan ¢

Nr=(Ng-1) tan ¢

Ng=e”"="? .tan’(45+ ¢ /2)
ic=ig-(1-iq)/(Ng-1)
iq={1-0.7+(H*Fb/(V*Fb+A:c-cot ¢ ))}*
ir={1-(Hb/(Vb+A- c-cot ¢ ))}*




A-5-2. Ibrahimia Regulator
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Examination of bearing capacity by Japanese of Terzaghi method
Equation 1: qu=Qu/Ae = (@-k-¢'Ng.Sc+ k-q-Ng-Sq + 1/2-r1- 8 -Be*N¢ Sy )

Equation 2: ga = 1/n-qu

Ibrahimia by JP

Ae 1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
(m2) a-k-c-Ne-Sc k-q:Ng-Sq | 12er1-p-eorLeyNesr|  (kKNm2) | (safety ratio) (KN/m2) (kN/m2)
Nor. 1.0 0 0 285.03 285.03 3 95.0| < 144.84 NG
Nor. 1.0 0 0 225.97 225.97 3 75.3 < 138.82 NG
Sei. 1.0 0 0 220.75 220.75 2 110.4 < 133.15 NG
Sei. 1.0 0 0 187.04 187.04 2 93.5 < 141.7 NG
r1 r2 B L \ H <] N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 27.90 35.50 134,758.39 987.46 -0.3 13
Lateral |Normal 10 10 27.90 35.50 134,758.39| 2,506.86 0.12 13
Long. |[Seism 10 10 27.90 35.50 131,875.39| 10,550.03 0 13
Lateral |Seism 10 10 27.90 35.50 131,875.39| 10,550.03 0.38 13
case Be=B orB-2e | Le=LorL-2e tan6 a B k (Df=0) qu=N/0.082 o=y
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.4+ (Be/Le or Le/Bg)| 1-0-3(D1/Be or Cil_e) (12N)+15
Long. [Normal 28.50 35.50 0.01 1.241 0.679 1.000 158.54 27
Lateral |Normal 27.90 35.26 0.02 1.379 0.494 1.000 158.54 27
Long. |[Seism 27.90 35.50 0.08 1.236 0.686 1.000 158.54 27
Lateral |Seism 27.90 34.74 0.08 1.374 0.502 1.000 158.54 27
case C Nc Ng Nr Sr B* Df q (o
kN/m2 (by graph) (by graph) | (by graph) (B)\-1/3) |Bel/1 or Le/1 (m) (kN/m2)
Long. [Normal 0 0.00 0.00 9.00 0.33 28.50 0.00 0.00 0.00
Lateral |Normal 0 0.00 0.00 8.50 0.30 35.26 0.00 0.00 0.00
Long. |[Seism 0 0.00 0.00 7.00 0.33 27.90 0.00 0.00 0.00
Lateral |Seism 0 0.00 0.00 7.00 0.31 34.74 0.00 0.00 0.00
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Examination of bearing capacity by Egyptian code of Terzaghi method
Equation 1: qu =c-N¢.Ac-ic+ y1-Df-Ng-Agig +v2- B Npr Air
Equation 2: ga = 1/n-qu

Ibrahimia by EGY

8ET-V

1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
c-Ne-Ae-ic y1-Df-Ng-Ag-iq | y2-Be-Nr-Ar-ir (kN/m2) | (safety ratio) (kN/m2) (kN/m2)
Nor. 0 0 1278.66| 1,278.66 25 511.5 = 144.84 OK
Nor. 0 0 1281.78| 1,281.78 2.5 512.7 = 138.82 oK
Sei. 0 0 1031.50| 1,031.50 1.8 573.1 = 133.15 OK
Sei. 0 0 1053.85| 1,053.85 1.8 585.5 = 141.7 OK
r1 r2 B L \ H e N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 27.90 35.50 127,556.95 920.94 0.28 13
Lateral |Normal 10 10 27.90 35.50 127,556.95| 2,506.86 0.13 13
Long. |Seism 10 10 27.90 35.50 126,836.95| 10,146.96 0.01 13
Lateral |Seism 10 10 27.90 35.50 126,836.95| 10,146.96 0.36 13
case Be=BorB-2e | Le=LorlL-2e tan6 Ag.Ac Ar Df quU=N/0.082 o=y~
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.3 (Be/Le or Le/Be) (12N)+15
Long. [Normal 27.34 35.50 0.01 1.231 0.769 0.00 158.54 27
Lateral |Normal 27.90 35.24 0.02 1.379 0.621 0.00 158.54 27
Long. |[Seism 27.88 35.50 0.08 1.236 0.764 0.00 158.54 27
Lateral |Seism 27.90 34.78 0.08 1.374 0.626 0.00 158.54 27
C Nc Ng Nr ic iq ir Fb
case
kN/m2 (1) (2) 3) “4) (5) (6)
Long. [Normal 0 23.94 13.20 6.22 0.98 0.9849 0.9785 2.50 0.00
Lateral |Normal 0 23.94 13.20 6.22 0.96 0.96 0.94 2.50 0.00
Long. |[Seism 0 23.94 13.20 6.22 0.83 0.84 0.78 1.80 0.00
Lateral |Seism 0 23.94 13.20 6.22 0.83 0.84 0.78 1.80 0.00

Nc=(Ng-1)/tan ¢
Nr=(Ng-1) tan ¢

Ng=e """ tan’(d5+ ¢ /2)

ic=igq-(1-iq)/(Ng-1)

iq=(1-0.7+(H*Fb/(V*Fb+A-c-cot & ))}°
ir={1-(Ho/(Vb+A-c-cot 6 ))}°
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Examination of bearing capacity by Japanese of Terzaghi method

Equation 1 : qu=Qu/Ae = (@ -k-c*Ng.S; + k-q-NgSg + 1/2:r1: 8:Be N S )

Equation 2 : qa = 1/n-qu

Ibrahimia (L) by JP

Note) Much of much of eccentricity and stress cause to ground failure
and is not allowed to usual foundation type

Ae 1st term 2nd term 3rd temm qu n qa (allowable) q (actual stress) Judge
(m2) a-k-¢-Ne-Sc k-q-Ng-Sq -1 f-Raols)-N-5|  (KNIm2) | (safety ratio) (kN/m2) (kN/m2)
Nor. 1.0 0 6.65 6.65 3 2.2 < 68.53 NG
Nor.* 1.0 0 0.00 0.00 3 N/A z 68.49 N/A
Uplift
Sei. 1.0 0 6.83 6.83 2 3.4 < 82.84 NG
3?{*” 1.0 0 0.00 0.00 2 N/A > 34.86 N/A
r1 2 B L \% H e N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Lateral [Normal 10 10 7.50 23.50 11,750.00| 5,376.60 0.035 9
Lateral [Normmal 10 10 7.50 23.50 6,021.88| 7,168.48 1.256 9
Lateral |Seism 10 10 7.50 23.50 12,976.04| 6,245.61 -0.156 9
Lateral |Seism 10 10 7.50 23.50 3,962.58| 5,376.00 0.688 9
Be=B or B-2 Le=L or L-2 tan k (Df'=0 =
case eseorbse e orse an . P (0r=0) qu=N/0.082 9=/
(m) (m) HIV 1+0.3-(Beile)| 1-0.4-(BelLe) [1+0.3(D?/Be) (12N)+15
Lateral [Normal 7.43 23.50 0.46 1.095 0.874 1.000 109.76 25
Lateral [Normal 7.50 20.99 1.19 1.107 0.857 1.000 109.76 25
Lateral [Seism 7.81 23.50 0.48 1.100 0.867 1.000 109.76 25
Lateral [Seism 7.50 22.12 1.36 1.102 0.864 1.000 109.76 25
case C Nc Ng Nr Sr B* Df q c*
kN/m2 (by graph) (by graph) | (by graph) (B*)(-1/3) |Bel/1or Le/1 (m) (kN/m2)
Lateral [Normal 0 0.00 0.00 0.40 0.51 7.43 0.00 0.00 0.00
Lateral [Normmal 0 0.00 0.00 0.00 0.51 7.50 0.00 0.00 0.00
Lateral [Seism 0] 0.00 0.00 0.40 0.50 7.81 0.00 0.00 0.00
Lateral |Seism 0 0.00 0.00 0.00 0.51 7.50 0.00 0.00 0.00
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Examination of bearing capacity by Egyptian code of Terzaghi method
Equation 1 : qu =c:Nc.Acric+ y1-DfNg Ag ig +y2:Ber N+ Air

Equation 2:qa=1/n-qu

u u
Ibrahimia (L) by EGY
Note) Much of much of eccentricity and stress cause to ground failure
and is not allowed to usual foundation type

1st term 2nd term 3rd term qu n qa (allowable) q (actual stress) Judge
¢-Nc-Ac-ic y1-Df-Ng-Ag-iq | y2-Be-Nr-Ar-ir (kNIm2) | (safety ratio) (kN/m2) (kN/m2)
Nor. 0 48.36 43.36 25 19.3 < 68.53 NG
Nor. 0 -5.83 -5.83 25 -2.33 < 68.49 N/A
Sei. 0 44.22 44.22 1.8 24.6 < 82.84 NG
Sei. 0 -40.64 -40.64 1 .8| -22.58 < 34.86 N/A
case 1 r2 B L V H e N
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. Normal 10 10 7.50 23.50 11,750.00| 5,376.60 0.035 9
Lateral |Normal 10 10 7.50 23.50 6,021.88| 7,168.48 1.256 9
Long. Seism 10 10 7.50 23.50 12,976.04| 6,245.61 -0.156 9
Lateral [Seism 10 10 7.50 23.50 3,962.58| 5,376.00 0.688 ]
Be=B or B-2e Le=L or L-2e tan0 Ag.Ac N Df o=y
case qu=N/0.082
(m) (m) HN 1402 gette arLes)| 1-0,3- (Bele or Le/Be) (12N)}+15
Long. Normal 7.43 23.50 0.46 1.095 0.905 0.00 109.76 25
Lateral |Normal 7.50 20.99 1.19 1.107 0.893 0.00 109.76 25
Long. Seism 7.81 23.50| 0.4813186 1.100 0.300 0.00 109.76 25
Lateral |Seism 7.50 22.12| 1.3566919 1.102 0.898 0.00 109.76 25
C Nc Ng Nr ic iq ir Fb
case
kN/m2 Q)] (2) ®) 4 (%) 6)
Long. Normal 0 20.72 10.66 4.51 0.24 0.3140 0.1596 2.50 0.00
Lateral |Normal 0 20.72 10.66 4.51 -0.10 0.00 -0.01 2.50 0.00
Long. Seism 0 20.72 10.66 4.51 0.22 0.29 0.14 1.80 0.00
Lateral |Seism 0 20.72 10.66 451 -0.10 0.00 -0.05 1.80 0.00
(1) Nc=(Ng-1)/tand
(2) Nr=(Ng-1)tand
(B)  Ng=e”*".tan’(45+ ¢ /2)
)  ic=ig-(1-iq)/(Na-1)
(6)  iq={1-0.7-(H*Fb/(V*Fb+A-c-cot$ ))}°
6)  ir={1-(Hb/(Vb+A-c-cotd ))}*
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Examination of bearing capacity by Japanese of Terzaghi method
Equation 1: qu=Qu/Ae = (@-k-¢'Ng.Sc+ k-q-Ng-Sq + 1/2-r1- 8 -Be*N¢ Sy )
Equation 2: ga = 1/n-qu

Badraman at Badraman C. by JP

Ae 1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
(m2) a-k-c-Ne-Sc k-q:Ng-Sq | 12er1-p-eorLeyNesr|  (kKNm2) | (safety ratio) (KN/m2) (kN/m2)
Nor. 1.0 585.09 0 0.00 585.09 3 195.03 = 107.27 OK
Nor. 1.0 1184.09 0 0.00( 1,184.09 3 394.70] = 105.84 oK
Sei. 1.0 563.15 0 0.00 563.15 2 281.57 = 96.52 OK
Sei. 1.0 1154.51 0 0.00] 1,154.51 2 577.25 2 107.14 OK
r1 r2 B L \ H <] N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 7.00 28.20 19,551.97 112.37 0.39 18
Lateral |Normal 10 10 7.00 28.20 19,5651.97 421.82 0.08 18
Long. |[Seism 10 10 7.00 28.20 18,054.97| 1,444.40 0.26 18
Lateral |Seism 10 10 7.00 28.20 18,054.97| 1,444.40 0.2 18
case Be=B orB-2e | Le=LorL-2e tan6 a B k (Df=0) qu=N/0.082 o=y
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.4+ (Be/Le or Le/Bg)| 1404t Re o LilLe) (12N)+15
Long. [Normal 6.22 28.20 0.01 1.066 0.912 1.000 219.51 0|Clay
Lateral |Normal 7.00 28.04 0.02 2.202 1.000 1.000 219.51 0|Clay
Long. |[Seism 6.48 28.20 0.08 1.069 0.908 1.000 219.51 0|Clay
Lateral |Seism 7.00 27.80 0.08 2.191 1.000 1.000 219.51 0|Clay
case C Nc Ng Nr Sr B* Df q (o Sc
kN/m2 (by graph) (by graph) | (by graph) (B)\-1/3) |Bel1orLe/1 (m) (kN/m2)
Long. [Normal 109.76 5.00 0.00 0.00 0.54 6.22 0.00 0.00 1.00 1.00
Lateral |Normal 109.76 4.90 0.00 0.00 0.33 28.04 0.00 0.00 1.00 1.00
Long. |[Seism 109.76 4.80 0.00 0.00 0.54 6.48 0.00 0.00 1.00 1.00
Lateral |Seism 109.76 4.80 0.00 0.00 0.33 27.80 0.00 0.00 1.00 1.00
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Examination of bearing capacity by Egyptian code of Terzaghi method
Equation 1: qu =c-N¢.Ac-ic+ y1-Df-Ng-Agig +v2- B Npr Air
Equation 2: ga = 1/n-qu

Badraman

at Badraman C. by EGY

1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
c-Ne-Ae-ic y1-Df-Ng-Ag-iq | y2-Be-Nr-Ar-ir (kN/m2) | (safety ratio) (kN/m2) (kN/m2)
Nor. 598.10 0 0.00 598.10 25 239.24 = 107.27 OK
Nor. 1217.69 0 0.00( 1,217.69 2.5 487.07 = 105.84 oK
Sei. 571.31 0 0.00 571.31 1.8 317.39 = 96.52 OK
Sei. 1175.24 0 0.00f 1,175.24 1.8 652.91 2 107.14 OK
r1 r2 B L \ H e N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. |Normal 10 10 7.00 28.20 19,551.97 112.37 0.39 18
Lateral |Normal 10 10 7.00 28.20 19,551.97 421.82 0.08 18
Long. |Seism 10 10 7.00 28.20 18,054.97| 1,444.40 0.26 18
Lateral |Seism 10 10 7.00 28.20 18,054.97| 1,444.40 0.2 18
case Be=BorB-2e | Le=LorlL-2e tan6 Ag.Ac Ar Df quU=N/0.082 o=y~
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.3- (Be/Le or Le/Be) (12N)+15
Long. |Normal 6.22 28.20 0.01 1.066 0.934 0.00 219.51 0.001
Lateral |Normal 7.00 28.04 0.02 2.202 1.000 0.00 219.51 0.001
Long. |Seism 6.48 28.20 0.08 1.069 0.931 0.00 219.51 0.001
Lateral |Seism 7.00 27.80 0.08 2.191 1.000 0.00 219.51 0.001
C Nc Ng Nr ic iq ir Fb
case
kN/m2 (1) (2) 3) “4) (5) (6)
Long. |Normal 109.76 514 1.00 0.00 0.99 1.0000 1.0000 2.50 0.00
Lateral |Normal 109.76 5.14 1.00 0.00 0.98 1.00 1.00 2.50 0.00
Long. |Seism 109.76 5.14 1.00 0.00 0.95 1.00 1.00 1.80 0.00
Lateral |Seism 109.76 5.14 1.00 0.00 0.95 1.00 1.00 1.80 0.00
(1)  Nc=(Ng-1)/tan ¢
(2) Nr=(Ng-1)tan¢

@)
(4)
®)
(6)

Ng=e”"="? .tan’(45+ ¢ /2)
ic=ig-(1-iq)/(Ng-1)
iq={1-0.7+(H*Fb/(V*Fb+A:c-cot ¢ ))}*
ir={1-(Hb/(Vb+A- c-cot ¢ ))}*
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Examination of bearing capacity by Japanese of Terzaghi method
Equation 1: qu=Qu/Ae = (@-k-¢'Ng.Sc+ k-q-Ng-Sq + 1/2-r1- 8 -Be*N¢ Sy )
Equation 2: ga = 1/n-qu

Badraman at Dairutiah C. by JP

Ae 1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
(m2) a-k-c-Ne-Sc k-q:Ng-Sq | 12er1-p-eorLeyNesr|  (kKNm2) | (safety ratio) (KN/m2) (kN/m2)
Nor. 1.0 468.62 0 0.00 468.62 3 156.21 = 101.56 OK
Nor. 1.0 763.13 0 0.00 763.13 3 254,38 = 98.06 oK
Sei. 1.0 451.03 0 0.00 451.03 2 225.51 = 92.57 OK
Sei. 1.0 745.59 0 0.00 745.59 2 372.80] 2 95.86 OK
r1 r2 B L \ H <] N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 10.00 27.70 25,481.45 152.98 0.48 14
Lateral |Normal 10 10 10.00 27.70 25,481.45 763.28 0.11 14
Long. |[Seism 10 10 10.00 27.70 23,835.95| 1,906.87 0.35 14
Lateral |Seism 10 10 10.00 27.70 23,835.95| 1,906.87 0.19 14
case Be=B orB-2e | Le=LorL-2e tan6 a B k (Df=0) qu=N/0.082 o=y
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.4+ (Be/Le or Le/Bg)| 1404t Re o LilLe) (12N)+15
Long. [Normal 9.04 27.70 0.01 1.098 0.869 1.000 170.73 0|Clay
Lateral |Normal 10.00 27.48 0.03 1.824 1.000 1.000 170.73 0|Clay
Long. |[Seism 9.30 27.70 0.08 1.101 0.866 1.000 170.73 0|Clay
Lateral |Seism 10.00 27.32 0.08 1.820 1.000 1.000 170.73 0|Clay
case C Nc Ng Nr Sr B* Df q (o Sc
kN/m2 (by graph) (by graph) | (by graph) (B)\-1/3) |Bel1orLe/1 (m) (kN/m2)
Long. [Normal 85.37 5.00 0.00 0.00 048 9.04 0.00 0.00 1.00 1.00
Lateral |Normal 85.37 4.90 0.00 0.00 0.33 27.48 0.00 0.00 1.00 1.00
Long. |[Seism 85.37 4.80 0.00 0.00 0.48 9.30 0.00 0.00 1.00 1.00
Lateral |Seism 85.37 4.80 0.00 0.00 0.33 27.32 0.00 0.00 1.00 1.00
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Examination of bearing capacity by Egyptian code of Terzaghi method
Equation 1: qu =c-N¢.Ac-ic+ y1-Df-Ng-Agig +v2- B Npr Air
Equation 2: ga = 1/n-qu

Badraman at Dairutiah C. by EGY

1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
c-Ne-Ae-ic y1-Df-Ng-Ag-iq | y2-Be-Nr-Ar-ir (kN/m2) | (safety ratio) (kN/m2) (kN/m2)
Nor. 478.39 0.00 0.00 478.39 25 191.36 = 101.56 OK
Nor. 774.19 0.00 0.00 77419 2.5 309.68 = 98.06 oK
Sei. 452.35 0.00 0.00 452.35 1.8 251.30 = 92.57 OK
Sei. 750.68 0.00 0.00 750.68 1.8 417.04 2 95.86 OK
r1 r2 B L \ H e N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 10.00 27.70 25,481.45 152.98 0.48 14
Lateral |Normal 10 10 10.00 27.70 25,481.45 763.28 0.11 14
Long. |Seism 10 10 10.00 27.70 23,835.95| 1,906.87 0.35 14
Lateral |Seism 10 10 10.00 27.70 23,835.95| 1,906.87 0.19 14
case Be=BorB-2e | Le=LorlL-2e tan6 Ag.Ac Ar Df quU=N/0.082 o=y~
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.3- (Be/Le or Le/Be) (12N)+15
Long. [Normal 9.04 27.70 0.01 1.098 0.902 0.00 170.73 0.001
Lateral |Normal 10.00 27.48 0.03 1.824 0.176 0.00 170.73 0.001
Long. |[Seism 9.30 27.70 0.08 1.101 0.899 0.00 170.73 0.001
Lateral |Seism 10.00 27.32 0.08 1.820 0.180 0.00 170.73 0.001
C Nc Ng Nr ic iq ir Fb
case
kN/m2 (1) (2) 3) “4) (5) (6)
Long. [Normal 85.37 5.14 1.00 0.00 0.99 1.0000 1.0000 2.50 0.00
Lateral |Normal 85.37 5.14 1.00 0.00 0.97 1.00 1.00 2.50 0.00
Long. |[Seism 85.37 5.14 1.00 0.00 0.94 1.00 1.00 1.80 0.00
Lateral |Seism 85.37 5.14 1.00 0.00 0.94 1.00 1.00 1.80 0.00

(1)
@)
@)
(4)
®)
(6)

Nc=(Ng-1)/tan ¢

Nr=(Ng-1) tan ¢

Ng=e”"="? .tan’(45+ ¢ /2)
ic=ig-(1-iq)/(Ng-1)
iq={1-0.7+(H*Fb/(V*Fb+A:c-cot ¢ ))}*
ir={1-(Hb/(Vb+A- c-cot ¢ ))}*
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Examination of bearing capacity by Japanese of Terzaghi method
Equation 1: qu=Qu/Ae = (@-k-¢'Ng.Sc+ k-q-Ng-Sq + 1/2-r1- 8 -Be*N¢ Sy )
Equation 2: ga = 1/n-qu

Abo Gabal by JP

Ae 1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
(m2) a-k-c-Ne-Sc k-q:Ng-Sq | 12er1-p-eorLeyNesr|  (kKNm2) | (safety ratio) (KN/m2) (kN/m2)
Nor. 1.0 940.04 0 0.00 940.04 3 313.35 = 106.47 OK
Nor. 1.0 1021.37 0 0.00( 1,021.37 3 340.46 = 108.2 oK
Sei. 1.0 898.10 0 0.00 898.10 2 449.05 = 111.44 OK
Sei. 1.0 996.81 0 0.00 996.81 2 498.41 2 109.39 OK
r1 r2 B L \ H <] N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 13.00 16.20 20,949.17 245.56 0.2 25
Lateral |Normal 10 10 13.00 16.20 20,949.17 914.61 0.14 25
Long. |[Seism 10 10 13.00 16.20 20,913.17| 1,673.05 0.36 25
Lateral |Seism 10 10 13.00 16.20 20,913.17| 1,673.05 0.25 25
case Be=B orB-2e | Le=LorL-2e tan6 a B k (Df=0) qu=N/0.082 o=y
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.4+ (Be/Le or Le/Bg)| 1404t Re o LilLe) (12N)+15
Long. [Normal 12.60 16.20 0.01 1.233 0.689 1.000 304.88 0|Clay
Lateral |Normal 13.00 15.92 0.04 1.367 0.510 1.000 304.88 0|Clay
Long. |[Seism 12.28 16.20 0.08 1.227 0.697 1.000 304.88 0|Clay
Lateral |Seism 13.00 15.70 0.08 1.362 0.517 1.000 304.88 0|Clay
case C Nc Ng Nr Sr B* Df q (o Sc
kN/m2 (by graph) (by graph) | (by graph) (B)\-1/3) |Bel1orLe/1 (m) (kN/m2)
Long. [Normal 152.44 5.00 0.00 0.00 043 12.60 0.00 0.00 1.00 1.00
Lateral |Normal 152.44 4.90 0.00 0.00 0.40 15.92 0.00 0.00 1.00 1.00
Long. |[Seism 152.44 4.80 0.00 0.00 0.43 12.28 0.00 0.00 1.00 1.00
Lateral |Seism 162.44 4.80 0.00 0.00 0.40 15.70 0.00 0.00 1.00 1.00
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Examination of bearing capacity by Egyptian code of Terzaghi method
Equation 1: qu =c-N¢.Ac-ic+ y1-Df-Ng-Agig +v2- B Npr Air Abo Gabal by EGY

Equation 2: ga = 1/n-qu

ZST-v

1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
c-Ne-Ae-ic y1-Df-Ng-Ag-iq | y2-Be-Nr-Ar-ir (kN/m2) | (safety ratio) (kN/m2) (kN/m2)
Nor. 959.21 0.00 0.00 959.21 25 383.69 = 106.47 OK
Nor. 1038.09 0.00 0.00( 1,038.09 2.5 415.24 = 108.2 oK
Sei. 924.06 0.00 0.00 924.06 1.8 513.37 = 111.44 OK
Sei. 1026.79 0.00 0.00] 1,026.79 1.8 570.44 2 109.39 OK
r1 r2 B L \ H e N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 13.00 16.20 20,949.17 245.56 0.19 25
Lateral |Normal 10 10 13.00 16.20 20,949.17 914.61 0.19 25
Long. |Seism 10 10 13.00 16.20 20,913.17| 1,673.05 0.33 25
Lateral |Seism 10 10 13.00 16.20 20,913.17| 1,673.05 0.22 25
case Be=BorB-2e | Le=LorlL-2e tan6 Ag.Ac Ar Df quU=N/0.082 o=y~
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.3- (Be/Le or Le/Be) (12N)+15
Long. [Normal 12.62 16.20 0.01 1.234 0.766 0.00 304.88 0.001
Lateral |Normal 13.00 15.82 0.04 1.365 0.635 0.00 304.88 0.001
Long. |[Seism 12.34 16.20 0.08 1.229 0.771 0.00 304.88 0.001
Lateral |Seism 13.00 15.76 0.08 1.364 0.636 0.00 304.88 0.001
case C Nc Ng Nr ic iq ir Fb q
kN/m2 (1) (2) (3) 4 ®) (6)
Long. [Normal 152.44 5.14 1.00 0.00 0.99 1.0000 1.0000 2.50 0.00
Lateral |Normal 152.44 5.14 1.00 0.00 0.97 1.00 1.00 2.50 0.00
Long. |[Seism 152.44 5.14 1.00 0.00 0.96 1.00 1.00 1.80 0.00
Lateral |Seism 162.44 5.14 1.00 0.00 0.96 1.00 1.00 1.80 0.00

(1)  Nc=(Ng-1)/tan ¢

(2) Nr=(Ng-1)tan¢

(8)  Ng=e™™?.tan’(45+¢/2)

@)  ic=ig-(1-9)/(Ng-1)

(5)  iq={1-0.7-(H*Fb/(V*Fb+A:c-cot d))}*
(6)  ir={1-(Hb/(Vb+A-c-cot$))}®
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Examination of bearing capacity by Japanese of Terzaghi method
Equation 1: qu=Qu/Ae = (@-k-¢'Ng.Sc+ k-q-Ng-Sq + 1/2-r1- 8 -Be*N¢ Sy )
Equation 2: ga = 1/n-qu

Sahelyia by JP

Ae 1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
(m2) a-k-c-Ne-Sc k-q:Ng-Sq | 12er1-p-eorLeyNesr|  (kKNm2) | (safety ratio) (KN/m2) (kN/m2)
Nor. 1.0 549.81 0 0.00 549.81 3 183.27 = 139.69 OK
Nor. 1.0 786.60 0 0.00 786.60 3 262.20' = 141.89 oK
Sei. 1.0 525.60 0 0.00 525.60 2 262.80| = 144.53 OK
Sei. 1.0 766.53 0 0.00 766.53 2 383.26 2 153.67 OK
r1 r2 B L \ H <] N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 7.00 15.20 7,999.49 95.23 0.28 16
Lateral |Normal 10 10 7.00 15.20 7,999.49 176.47 0.07 16
Long. |[Seism 10 10 7.00 15.20 7,981.49 638.52 0.40 16
Lateral |Seism 10 10 7.00 15.20 7,981.49 638.52 0.17 16
case Be=B orB-2e | Le=LorL-2e tan6 a B k (Df=0) qu=N/0.082 o=y
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.4+ (Be/Le or Le/Bg)| 1404t Re o LilLe) (12N)+15
Long. [Normal 6.44 15.20 0.01 1.127 0.831 1.000 105.12 0|Clay
Lateral |Normal 7.00 15.06 0.02 1.645 0.139 1.000 195.12 0|Clay
Long. |[Seism 6.20 15.20 0.08 1.122 0.837 1.000 195.12 0|Clay
Lateral |Seism 7.00 14.86 0.08 1.637 0.151 1.000 195.12 0|Clay
case C Nc Ng Nr Sr B* Df q (o Sc
kN/m2 (by graph) (by graph) | (by graph) (B)\-1/3) |Bel1orLe/1 (m) (kN/m2)
Long. [Normal 97.56 5.00 0.00 0.00 0.54 6.44 0.00 0.00 1.00 1.00
Lateral |Normal 97.56 4.90 0.00 0.00 0.40 15.06 0.00 0.00 1.00 1.00
Long. |[Seism 97.56 4.80 0.00 0.00 0.54 6.20 0.00 0.00 1.00 1.00
Lateral |Seism 97.56 4.80 0.00 0.00 0.41 14.86 0.00 0.00 1.00 1.00
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Examination of bearing capacity by Egyptian code of Terzaghi method =
Equation 1: qu =c-N¢.Ac-ic+ y1-Df-Ng-Agig +v2- B Npr Air sahelyla by EGY

Equation 2: ga = 1/n-qu

98T~V

1stterm 2nd term 3rd term qu n ga (allowable) q (actual stress) Judge
c-Ne-Ae-ic y1-Df-Ng-Ag-iq | y2-Be-Nr-Ar-ir (kN/m2) | (safety ratio) (kN/m2) (kN/m2)
Nor. 558.14 0.00 0.00 558.14 25 223.25 = 139.69 OK
Nor. 792.56 0.00 0.00 792.56 2.5 317.02 = 141.89 oK
Sei. 515.87 0.00 0.00 515.87 1.8 286.60 = 144.53 OK
Sei. 753.17 0.00 0.00 753.17 1.8 418.43 2 153.67 OK
r1 r2 B L \ H e N
case
(kN/m3) (kN/m3) (m) (m) (kN) (kN) (m)
Long. [Normal 10 10 7.00 15.20 13,479.82 149.64 0.2 16
Lateral |Normal 10 10 7.00 15.20 13,479.82 362.13 0.14 16
Long. |Seism 10 10 7.00 15.20 13,464.82| 1,077.19 0.36 16
Lateral |Seism 10 10 7.00 15.20 13,464.82| 1,077.19 0.25 16
case Be=BorB-2e | Le=LorlL-2e tan6 Ag.Ac Ar Df quU=N/0.082 o=y~
(m) (m) HNV 1403 (Bel_e o~ Lefe)| 1-0.3- (Be/Le or Le/Be) (12N)+15
Long. [Normal 6.60 15.20 0.01 1.130 0.870 0.00 105.12 0.001
Lateral |Normal 7.00 14.92 0.03 1.639 0.361 0.00 195.12 0.001
Long. |[Seism 6.28 15.20 0.08 1.124 0.876 0.00 195.12 0.001
Lateral |Seism 7.00 14.70 0.08 1.630 0.370 0.00 195.12 0.001
case C Nc Ng Nr ic iq ir Fb q
kN/m2 (1) (2) (3) 4 ®) (6)
Long. [Normal 97 .56 514 1.00 0.00 0.98 1.0000 1.0000 2.50 0.00
Lateral |Normal 97.56 5.14 1.00 0.00 0.96 1.00 1.00 2.50 0.00
Long. |[Seism 97.56 5.14 1.00 0.00 0.91 1.00 1.00 1.80 0.00
Lateral |Seism 97.56 5.14 1.00 0.00 0.92 1.00 1.00 1.80 0.00

(1)  Nc=(Ng-1)/tan ¢

(2) Nr=(Ng-1)tan¢

(8)  Ng=e™™?.tan’(45+¢/2)

@)  ic=ig-(1-9)/(Ng-1)

(5)  iq={1-0.7-(H*Fb/(V*Fb+A:c-cot d))}*
(6)  ir={1-(Hb/(Vb+A-c-cot$))}®
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