RegioneEmilia—Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE

AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO

Progetto esecutivo

DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 519, v3 1 231 di 288
555 ok Av 7.42 0.25 0.13 8.4 4.3 702.7 355.6
556 ok Av 5.99 0.20 0.02 6.8 0.7 564.6 56.9
557 ok Av 7.44 0.25 0.13 8.4 4.3 703.7 356.0
558 ok Av 9.56 0.32 0.13 10.7 4.5 892.6 372.5
559 ok Av 13.93 0.30 0.37 9.9 12.4 825.2 1033.7
560 ok Av 11.93 0.18 0.37 6.1 12.2 506.5 1020.2
561 ok 3.40
562 ok 3.47
563 ok 3.08
564 ok Av 6.86 0.23 0.08 19 2.7 625.3 223.8
565 ok Av M 0.26 0.08 8.5 2.7 711.2 2221
566 ok Av 5.89 0.20 0.03 6.7 0.9 5571 74.4
567 ok Av 5.09 0.17 0.02 517 0.7 478.3 62.0
568 ok Av 5.88 0.20 0.03 6.7 0.9 556.4 75.7
569 ok Av 7.71 0.26 0.08 8.5 2.7 711.1 2221
570 ok Av 6.85 0.23 0.08 %5 2.7 623.7 2241
571 ok 3.48
572 ok 3.10
573 ok Av 5.88 0.20 0.05 6.5 1.6 545.0 133.5
574 ok 3.09
575 ok Av 4.35 0.15 0.05 4.9 1.5 405.3 128.7
576 ok Av 9.13 0.28 0.14 93 4.6 779.5 380.6
577 ok Av 5:32 0.18 0.09 519 3.0 492.6 251.4
578 ok Av 6.00 0.20 0.02 6.8 0.8 564.3 68.2
579 ok Av 5.33 0.18 0.09 5.9 3.0 492.2 253.2
580 ok Av 913 0.28 0.14 93 4.6 778.3 381.9
581 ok Av 4.34 0.15 0.05 4.8 1.6 403.9 129.8
582 ok Av 5.86 0.20 0.05 6.5 1.6 543.0 132.6
583 ok 3.05
584 ok Av 8.77 0.23 0.20 7.6 6.5 631.7 540.2
585 ok 3.48
586 ok Av 518 0.09 0.16 3.0 5.4 250.3 451.2
587 ok 2.41
588 ok Av 4.04 0.10 0.10 3.4 3.4 287.2 280.9
589 ok Av TS 0.23 0.13 7.6 4.5 632.1 372.9
590 ok Av 4.05 0.10 0.10 3.5 3.4 287.8 282.8
591 ok 2.43
592 ok Av 5.19 0.09 0.16 3.0 5.4 250.8 452.5
593 ok Av 8.76 0.23 0.20 7.6 6.5 629.8 541.0
594 ok 3.49
595 ok 3.49
596 ok 219
Nodo Max tau Ver Vpr Ver V sec AfVpr AfV sec Vpr V sec
13.93 0.34 0.37 11.22 12.40 935.71 1033.72
Macro Guscio [Spessore |d Materiale |d Criterio [Progettazione
cm
B 100.00 5 1 Singolo elemento
Nodo Stato x/d V N/M  ver. rid Af pr- Af pr+Af sec-Af sec+ N x Ny N xy M x My M xy
daN/cm daN/cm daN/ecm daN daN daN
133 ok 0.04 2.95e-02 1.82e-03 15.7 157 157 157 16.4 17.3 -17.7 505.7 2996  -1250.4
134 ok 0.04 4.66e-02 4.30e-03 157 157 157 157 16.7 17.7 -33.2 1853.0 1189.5 -1019.3
135 ok 0.04 8.36e-02 5.99-03 157 157 157 157 273 -221 673  -42255 -21756 1302.6
136 ok 0.04 5.19e-02 4.67e-03 157 157 157 157 -18.8 -22.8 496  -2326.1 -1739.7 768.2
137 ok 0.04 5.72e-02 7.35e-03 157 157 157 157 40.7 91.8 124  -1500.8  -2962.0 -395.9
138 ok 0.04 0.1 1.30e-02 157 157 157 157 -36.0 -126.3 107.4 4203.2 29243 4403.2
139 ok 0.04 0.1 1.52e-02 157 157 157 157 -0.7 78.6 -30.2 -248.0  -6014.1 -1945.0
140 ok 0.04 0.1 1.30e-02 157 157 157 157 -0.7 65.3 -949  -5140.2  -4541.0 -2253.8
141 ok 0.04 0.2 1.69-02 157 157 157 157 83.9 137.L -62.7  -4216.8  -9495.0 1652.8
142 ok 0.04 01 1.25e-02 157 157 157 157 5.7 -6.9 -9.7 2050.7 -6920.0 -3848.5
143 ok 0.04 8.41e-02 1.60e-02 157 157 157 157 -1.8 2247 4.3 -751.9  -4671.1 -1060.9
144 ok 0.04 0.1 1.09e-02 157 157 157 157 55.0 -17.9 44.8 5215 -6120.2 664.4
145 ok 0.04 0.2 1.69-02 157 157 157 157 85.3 134.7 64.0 -4265.4 -9437.9  -1692.2
146 ok 0.04 0.1 1.24e-02 157 157 157 157 69.8 735 -46.2  -4571.4  -3605.4  -3468.6
147 ok 0.04 01 1.53e-02 157 157 157 157 -1.4 76.0 30.2 -236.8  -5993.6 1953.4
148 ok 0.04 0.1 1.30e-02 157 157 157 157 -1.7 66.4 96.2 -5092.4  -4560.1 2224.4
149 ok 0.04 5.53e-02 7.54e-03 157 157 157 157 48.0 2577 -23.2  -16571 -1648.5 -916.2
150 ok 0.04 0.1 1.30e-02 157 157 157 157 46.1 87.8 113.8  -4489.7  -3812.2 2337.3
151 ok 0.04 4.50e-02 4.33e-03 157 157 157 157 -14.0 40.5 -384  -1873.9  -1825.0 -356.0
152 ok 0.04 8.70e-02 5.98e-03 15.7 157 157 157 321 -31.1 -47.0  -44719 11944 14791




RegioneEmilia—Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 51913 ; 232 di 288
153 ok 0.04 2.95e-02 1.86e-03 157 157 157 157 17.8 16.4 18.6 451.0 340.7 1261.6
154 ok 0.04 5.22e-02 4.63e-03 157 157 157 157 =195:3 -23.6 -51.1 -2394.2 14767 -651.0
166 ok 0.04 0.2 8.82-03 157 157 157 157 19.9 50.6 -61.1 -4917.4  -2932.8  -47291
156 ok 0.04 02 1.18e-02 157 157 157 157 102.0 25.8 -33.6-1.037¢+04  -1627.4 834.6
157 ok 0.04 02 1.13e-02 157 157 157 157 30.1 53.2 -66.8  -4871.9 -4215.0 -4219.4
158 ok 0.04 02 1.77e-02 157 157 157 157 -1841 521 -126.0 -5449.4  -3187.6 -766.6
159 ok 0.04 02 1.91e-02 157 157 157 157 -231.6 60.1 -57.4  -6452.8  -4696.7 5008.5
160 ok 0.04 02 1.57e-02 157 157 157 157  -2054 781 52.8-1.037e+04  -6250.7 -3751.4
161 ok 0.04 02 1.92e-02 157 157 157 157 -5.8 95.4 267 -6711.8 -4340.6  -4143.8
162 ok 0.04 02 1.77¢-02 157 157 157 157 211.4 -43.8 995 4845.1 -2538.8  -2881.1
163 ok 0.04 0.2 1.14e-02 157 15.7 157 4157 2106 55.4 657 -4905.8 -4312.4 4274.8
164 ok 0.04 02 891e-03 157 157 157 157 14.7 66.4 205 -6055.5 -3851.4  -2634.0
165 ok 0.04 02 1.19-02 157 157 157 157 115.0 29.6 27.5-1.093e+04  -1814.7 -528.8
166 ok 0.04 02 1.41e-02 157 157 157 157 66.1 30.1 -251-1.110e+04  -7223.3 -33:5
167 ok 0.04 03 9.21e-03 157 157 157 157 142.7 98.5 -52.0-1.360e+04  -5965.5 3166.4
168 ok 0.04 02 1.90e-02 157 157 157 157 -96.8 -2.4 -29.8 -8560.6 -8270.9 1591.6
169 ok 0.04 05 1.72e-02 157 157 157 157 -1293 -38.9 -70.4-2.711e+04  -7607.9  -3404.0
170 ok 0.04 04 294e-02 157 157 157 1567  -302.8 81.3 -98.0-1.740e+04-1.013e+04  -1743.1
171 ok 0.04 04 218e-02 157 157 157 157  -279.5 78.2 112.0-2.086e+04-1.066e+04 1790.1
172 ok 0.04 04 292e-02 157 157 157 157  -330.0 -70.0 90.3-1.686e+04  -6201.2 5224.8
173 ok 0.04 05 1.70e-02 157 157 157 157 -126.2 -38.4 71.5-2.714e+04  -7636.0 3395.8
174 ok 0.04 02 1.88e-02 157 157 157 157 =92:2 0.5 29.0 -8788.7 -8388.4  -15725
175 ok 0.04 02 1.41e-02 157 157 157 1567 701 32.0 227-1127e+04  -7284.5 123.8
176 ok 0.04 0.3 9.46e-03 157 157 157 157 151.4 99.6 56.4-1.398e+04  -6038.1 -3363.6
177 ok 0.04 02 1.65e-02 157 157 157 157 515 217 49.3-1.117e+04  -3830.5 406.8
178 ok 0.04 01 8.48e-03 157 157 157 157 -53.5 -22.9 145 -5198.0 1476.9  -3207.5
179 ok 0.04 04 227e-02 157 157 157 157 -1448 -41.1 24.0-1.738e+04-1.966e+04 4186.7
180 ok 0.04 06 221e-02 157 157 157 157 -207A1 -60.7 87.6-3.731e+04-1.411e+04 1.193e+04
181 ok 0.05 04 6.34e-02 157 194 157 222 -2436 -9264 190.4-1.948e+04-1.799¢+04 4683.5
182 ok 0.05 04 6.50e-02 157 213 157 242 -4396 -358.8 107.9-2.884e+04-1.222e+04 2155.9
183 ok 0.05 04 6.34e-02 157 195 157 222 -4643 -3749 -73.5-2.581¢+04-1.140e+04  -3636.6
184 ok 0.04 06 220e-02 157 157 157 157 -213.0 -60.6 -85.0-3.724e+04-1.416e+04-1.195e+04
185 ok 0.04 04 227e-02 157 157 157 157  -252.8 -34.7 -60.6-1.557¢+04-1.014e+04-1.175e+04
186 ok 0.04 02 1.65e-02 157 157 157 157 146.8 16.7  -138.1 -9811.7  -1467.4  -2903.4
187 ok 0.04 0.1 8.44e-03 157 157 157 157 -49.4 -24.0 -129  -5299.1 1522.8 3113.3
188 ok 0.04 02 1.35e-02 157 157 157 157 35.4 171 47.6-1.200e+04  -7412.9 923.7
189 ok 0.04 03 6.67¢-03 157 157 157 157 164.3 111.5 90.9-1.269¢+04  -6310.2  -4046.2
190 ok 0.04 0.2 204e-02 157 157 157 157 -136.8 12.0 47.6-1.130e+04  -9843.6 167.1
191 ok 0.04 05 223e-02 157 157 157 157 -1952 -16.6 114.9-3.079e+04  -8312.7 3416.6
192 ok 0.04 03 3.02e-02 157 157 157 157  -406.0 -62.1 64.1-2.005e+04  -6906.4 6203.2
193 ok 0.04 04 231e-02 157 157 157 157 -336.4 95.5 -78.2-2.444e+04-1.190e+04  -2025.7
194 ok 0.04 03 3.03e-02 157 157 157 157  -383.8 109.3  -109.4-2.051e+04-1.196e+04  -1478.4
195 ok 0.04 05 223e-02 157 157 157 157 -197.0 -15.4  -113.3-3.078e+04  -8366.8  -3444.2
196 ok 0.04 02 205e-02 157 157 157 157  -250.7 -24.0  -136.9-1.077e+04  -6458.5  -2801.6
197 ok 0.04 02 1.35e-02 157 157 157 1567 59.0 61.9 -16.0-1.204e+04  -5309.2 1513.1
198 ok 0.04 03 6.70e-03 157 157 157 157 166.9 112.0 -91.5-1.279¢+04  -6325.9 4096.9
199 ok 0.04 02 6.73e-03 157 157 157 157 2.7 -52.6 -56.2  -4486.5 1370.6  -4366.8
200 ok 0.04 02 1.06e-02 157 157 157 157 93.0 -9.6 429  -8274.0 -555.4 -849.2
201 ok 0.04 02 1.60e-02 157 157 157 157 48.0 74.8 642  -65209 -5059.1 6382.2
202 ok 0.04 01 1.93e-02 157 157 157 157 -27.6 521 1066  -5679.9  -2406.9 3195.7
203 ok 0.04 0.3 220e-02 157 157 157 157 95.3 1253 38.1 -7978.8  -6092.7  -6457.6
204 ok 0.04 03 1.63e-02 157 157 157 157  -238.7 55.0 58.6-1.197e+04  -5751.4 1198.2
205 ok 0.04 0.3 219-02 157 157 157 157 95.5 124.0 373 719771 -5982.4 6477.7
206 ok 0.04 01 1.93e-02 157 157 157 157 9.9 7.3 -782  -42285 -4995.4  -2587.3
207 ok 0.04 02 1.59-02 157 157 157 157 47.8 74.6 -644  -65358 -50426  -6360.3
208 ok 0.04 02 6.71e-03 157 157 157 157 11.8 111 -365  -6963.1 -3968.7  -1837.8
209 ok 0.04 02 1.07e-02 157 157 157 157 95.0 93 -416  -8374.1 -584.7 800.9
210 ok 0.04 0.1 6.08e-03 157 157 157 157 -22.4 191 50.1 5240.0 3302.3 1064.4
211 ok 0.04 4.52e-02 4.88e-03 157 157 157 157 -32.8 -24.9 -36.1 -1392.4 15132 -775.9
212 ok 0.04 01 1.16e-02 157 157 157 157 35.0 104.1 1183  -4004.2  -4276.2 3202.4
213 ok 0.04 0.1 9.49-03 157 157 157 157 -12.2 96.2 1232  -5978.4  -5440.8 1886.7
214 ok 0.04 02 1.02e-02 157 157 157 157 75.0 10561 88  -4865.6  -5212.1 -3463.8
215 ok 0.04 01 1.13e-02 15.7 157 157 157 -4.2 124.4 16.1 3241 -6009.7 1062.5
216 ok 0.04 02 1.03e-02 157 157 157 157 -34.9 375 19.2 2336.0 -74466  -3723.5
217 ok 0.04 01 9.52e-03 157 157 157 157 =11.7 965 -1225 -5998.2 -54468  -1896.9
218 ok 0.04 0.1 1.16e-02 157 157 157 157 35.1 1043 -1186  -3997.8 -4283.8 -3179.5
219 ok 0.04 0.1 6.06e-03 157 157 157 157 -21.6 19.2 -50.3 5271.5 33335  -1131.7
220 ok 0.04 4.66e-02 4.85-03 157 157 157 157 10.1 23:5 -49.9 2108.0 1504.6 -455.3
221 ok 0.04 4.46e-02 4.38¢-03 157 157 157 157 11.9 26.2 346 1506.0 1479.0 684.0
222 ok 0.04 3.55e-02 227e-03 157 157 157 157 -18.4 -16.0 -17.2 -77.0 =982 -1229.3
223 ok 0.04 8.79%-02 7.83e-03 157 157 157 157 24.4 85.8 245 -528.5  -4599.4 529.9
224 ok 0.04 01 1.40e-02 157 157 157 157 0.9 89.4 285 -710.9  -55563.4 1012.7
225 ok 0.04 02 1.39-02 157 157 157 157 771 216.1 544  -42981 -9635.8  -2323.6
226 ok 0.04 7.83e-02 1.28¢-02 157 157 157 157 3.2 -23.3 -19.8 -342.5  -33827 33.9
227 ok 0.04 02 1.3%-02 157 157 157 157 77.8 217.6 -546  -4323.7  -9662.5 2344.5
228 ok 0.04 0.1 1.39-02 157 157 157 157 2.3 156.4 -16.3 -4356  -6893.9  -2094.6
229 ok 0.04 8.90e-02 7.67e-03 15.7 157 157 157 12.6 119.0 -43.7 -228.9  -3019.0 -749.4




RegioneEmilia—Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 51913 ; 233 di 288
230 ok 0.04 451e-02 4.36e-03 157 157 157 157 -5.9 15.2 -11.1 1272.8 481.5 -689.6
231 ok 0.04 3.55e-02 2.27e-03 157 157 157 157 12.4 16.2 -10.6 550.1 450.3 -1319.2
Nodo x/d V N/M  ver. rid Af pr- Af pr+Af sec-Af sec+ N x Ny N xy M x My M xy
-464.35 -926.38 -138.09-3.731e+04-1.966e+04-1.195e+04
0.05 0.62 0.06 1571 21.30 15.71 2419 21136 217.56 190.39 527147 3333.53 1.193e+04
Nodo Stato Max tau Ver V pr Ver V sec AfVpr Af V sec Vpr V sec
daN/cm?2 daN/cm daN/cm
133 ok 217
134 ok 3.47
135 ok Av 8.57 0.22 0.19 7.4 6.3 617.3 528.7
136 ok 3.45
137 ok 2.80
138 ok Av 5.19 0.09 0.16 3.0 5.4 248.8 451.5
139 ok 2.76
140 ok 2.36
141 ok 2.16
142 ok Av 4.02 0.10 0.10 3.4 3.4 285.4 280.1
143 ok 2.30
144 ok Av 7.59 0.22 0.13 7.4 4.4 620.4 363.8
145 ok 212
146 ok Av 4.03 0.10 0.10 3.4 3.4 285.7 282.1
147 ok 2.81
148 ok 2.40
149 ok 2.84
150 ok Av 5.20 0.09 0.16 3.0 5.4 249.0 452.8
151 ok 3.47
152 ok Av 8.60 0.22 0.19 7.4 6.4 618.2 52317
153 ok 217
154 ok 3.46
155 ok Av 5.83 0.20 0.05 6.5 1.5 540.7 128.7
156 ok 3.04
157 ok Av 4.29 0.14 0.05 4.8 1.5 399.3 128.3
158 ok Av 8.98 0.28 0.14 92 4.5 7671 373.5
159 ok Av 5.31 0.18 0.09 58 3.0 486.8 252.7
160 ok Av 5.96 0.20 0.02 6.7 0.8 560.9 64.8
161 ok Av 5.32 0.18 0.09 58 3.0 487.5 254.2
162 ok Av 9.00 0.28 0.14 9.2 4.5 768.2 376.2
163 ok Av 4.29 0.14 0.05 48 1.6 3991 129.3
164 ok Av 5.82 0.20 0.05 6.5 1.6 539.6 128.9
165 ok 3.01
166 ok 3.52
167 ok 315
168 ok Av 6.77 0.22 0.08 7.4 2.T 616.2 225.1
169 ok Av 7.61 0.25 0.08 8.4 2.6 701.5 218.5
170 ok Av 5.82 0.20 0.03 6.6 0.9 550.5 72.9
171 ok Av 5.04 0.17 0.02 57 0.7 473.6 61.9
172 ok Av 5.83 0.20 0.03 6.6 0.9 551.2 73.7
173 ok Av 7.65 0.26 0.08 8.5 2.6 705.7 220.1
174 ok Av 6.80 0.22 0.08 7.4 2.7 618.6 224.8
175 ok 3.52
176 ok 3.18
177 ok Av 11.95 0.18 0.37 6.1 12.2 510.4 1019.6
178 ok 3.45
179 ok Av 13.97 0.30 0.37 10.0 12.4 833.1 1033.4
180 ok Av 9.65 0.33 0.13 10.8 4.5 900.9 372.7
181 ok Av 7.49 0.26 0.13 8.5 4.3 708.8 355.6
182 ok Av 6.06 0.21 0.02 6.9 0.7 571.4 57.1
183 ok Av 7.49 0.26 0.13 8.5 4.3 708.7 356.2
184 ok Av 9.61 0.32 0.13 10.8 4.5 897.3 372.8
185 ok Av 13.96 0.30 0.37 10.0 12.4 830.4 1033.6
186 ok Av 11.96 0.19 0.37 6.1 12.2 5120 1020.6
187 ok 3.46
188 ok Av 32 0.12 0.07 4.1 2.3 344.2 192.0
189 ok Av 3.69 0.13 0.01 42 0.5 347.3 39.9
190 ok Av 8.10 0.27 0.08 8.9 2.8 743.6 2345
191 ok Av 9.04 0.30 0.09 10.1 3.1 841.0 258.4
192 ok Av 7.12 0.24 0.04 8.0 1.2 670.2 102.6
193 ok Av 6.11 0.21 0.02 6.9 0.8 574.7 66.1
194 ok Av 11 0.24 0.04 8.0 g & 669.7 102.7
195 ok Av 9.00 0.30 0.09 10.0 31 837.4 2571
196 ok Av 8.08 0.27 0.08 8.9 2.8 741.3 2343
197 ok Av 3.70 0.13 0.07 42 23 346.2 191.9
198 ok Av 3.70 0.13 0.01 42 0.5 348.3 40.1
199 ok Av 6.56 0.22 0.07 i 2.4 594.6 196.2
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RegioneEmilia-Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 519, v3 1 234 di 288
200 ok Av 3.89 0.13 0.02 4.4 0.7 363.7 57.1
201 ok Av 5.16 0.17 0.06 5.8 2.0 482.5 170.8
202 ok Av 11.19 0.34 017 113 5.8 946.1 480.3
203 ok Av 6.20 0.21 0.09 7.0 2.9 584.8 238.6
204 ok Av 6.85 0.23 0.05 7.6 1.6 635.1 135.0
205 ok Av 6.19 0.21 0.09 7.0 2.9 584.1 237.9
206 ok Av 11.19 0.34 017 11.3 o W7 945.7 479.4
207 ok Av 5.16 0.17 0.06 5.8 2.0 482.9 170.1
208 ok Av 6.57 0.22 0.07 7 2.3 595.3 194.7
209 ok Av 3.90 0.13 0.02 4.4 0.7 364.7 57.2
210 ok Av 11.29 0.29 0.25 9.8 8.3 813.3 693.7
211 ok Av 4.04 0.08 0.11 27 7y 223.6 310.9
212 ok Av 5.37 0.10 0.16 3.4 5.5 283.8 455.9
213 ok 2
214 ok Av 4.25 0.1 0.10 37 3.4 306.9 281.6
215 ok Av 10.17 0.30 0.18 99 6.0 821.4 502.1
216 ok Av 4.23 0.1 0.10 37 3.4 306.8 279.8
217 ok 2.68
218 ok Av 5.37 0.10 0.16 3.4 5.5 284.2 455.4
219 ok Av 11.28 0.29 0.25 9.8 8.3 813.4 692.9
220 ok Av 4.03 0.08 0.11 2.7 3.7 221.4 311.0
221 ok Av 3.61 0.10 0.07 33 2.4 276.6 201.3
222 ok 2.54
223 ok 2.98
224 ok 273
225 ok 1.81
226 ok 2.26
227 ok 1.82
228 ok 2.71
229 ok 2.96
230 ok Av 3.64 0.10 0.07 33 2.5 2771 204.4
231 ok 2.54
Nodo Max tau Ver Vpr Ver V sec AfVpr AfV sec Vpr V sec
13.97 0.34 0.37 11.35 12.40 946.09 1033.61
Parete [H totale [Spessore [H critica [H critica V |L totale |L confinata [Verif. N [Verif. N-M |[Fattore V [Diagramma Verif. V |Prog.
composta
cm cm cm cm cm cm
2 610.00 160.00 250.00 [250.00 250.00 ©0.00 ok ok 1.00 Sl ok Sl
Quota Afconf. Afstd AfV(ori) Ver. N Ver. N/MVer. V clsVer. V accVer. V acc(7)Ver. V scorr. N add M invil  Vinvil
cm daN daN daN
0.0 0do0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.633e+063.721e+04
381 0do0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.633e+063.721e+04
76.3 0d0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.623e+04
114.4 0do0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.623e+04
1525 0do0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.623e+04
190.6 0do0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.623e+04
228.8 0do0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.588e+04
266.9 0do0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.537e+04
305.0 0d0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.485e+04
3431 0d0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.361e+062.433e+04
3813 0do 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.748e+062.382e+04
419.4 0d0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.135e+062.330e+04
457.5 0do0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.522e+062.278e+04
4956 0do0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.909e+062.226e+04
533.8 0d0 20/20 20/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.296e+062.175e+04
571.9 0d0 20/20 20/20 0.04 0.15 0.03 0.06 0.0 0.0 0.0 5.683e+062.123e+04
610.0 0do0 20/20 20/20 0.03 0.14 0.03 0.06 0.0 0.0 0.0 5.070e+062.071e+04
Quota Ver. N Ver. N/MVer. V clsVer. V accVer. V acc{7)Ver. V scorr.
0.04 0.15 0.03 0.06 0.0 0.0
Quota N v.N Nv.M/N Mv.M/N NvVcls VwvVcls NwvVacc Mv.Vacc VwvVacc Nv.Vscor Mv.Vscor Vv.Vscor
cm daN daN daN cm daN daN daN daN cm daN daN daN cm daN
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
76.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
114.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



RegioneEmilia—Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 519, v3 1 235 di 288
1525 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
190.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
228.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
266.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
305.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
343.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
381.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
419.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
457.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
495.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
533.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
571.9 -4.591e+04 -3.781e+04 5.683e+06 -3.789e+04 1.450e+04 -3.789%e+04 5.675e+06 1.450e+04 0.0 0.0 0.0
610.0 -3.711e+04 -2.093e+04 5.070e+06 -2.100e+04 1.415e+04 -2.100e+04 5.062e+06 1.415e+04 0.0 0.0 0.0
Quota Ctg Vcls Vrsd Vels Vred Vels Ctg Vac  Vrsd Vac  Vred Vac Vdd Vid [As.i. Incli. Dist. ] Vid
cm daN daN daN daN daN daN cm2 gradi cm daN
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
76.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
114.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1525 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
190.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
228.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
266.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
305.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3431 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
381.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
419.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
457.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4956 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
533:8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
571.9 1.00 1.450e+04 5.651e+05 1.00 2.429e+05 5.651e+05 0.0 0.0 0.0 0.0 0.0 0.0
610.0 1.00 1.415e+04 5.618e+05 1.00 2.429e+05 5.618e+05 0.0 0.0 0.0 0.0 0.0 0.0
Quota V[7.4.16] N M v alfas VRd,c VRd,s V[7.4.17] roH rovV roN
cm daN daN cm daN daN daN
0.0 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
38.1 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
76.3 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
114.4 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
152.5 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
190.6 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
228.8 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
266.9 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
305.0 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
343.1 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
381.3 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
419.4 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
457.5 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
495.6 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
533.8 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
571.9 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
610.0 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
Quota V[7.4.16] V[7.417]
0.0 0.0
Nodo Stato x/d V N/M  ver. rid Af pr- Af pr+Af sec-Af sec+ Nz No N zo Mz Mo M zo
daN/cm daN/cm daN/cm daN daN daN
10 ok 0.07 0.3 6.3%-02 157 157 157 157 -619.0 2.4 -9.7 1.237e+04 ~FT3 21.8
11 ok 0.07 03 596e-02 157 157 157 157 -533.4 -28.6 55.2 1.219e+04 417.8 -955.9
12 ok 0.07 03 530e-02 157 157 157 157 -513.5 1.4 -0.4 1.132e+04 7.8 -47.1
13 ok 0.07 03 533e-02 157 157 157 157 -502.5 -10.8 19.1 1.135e+04 130.7 -280.7
14 ok 0.07 03 500e-02 157 157 157 157 -484.9 -0.9 -4.1 1.052e+04 -4.1 -11.1
15 ok 0.07 03 514e-02 157 157 157 157 -488.5 -0.9 3.1 1.055e+04 54.7 -151.9
16 ok 0.07 02 498e-02 157 157 157 157 -474.5 0.9 -3.2 9733.0 -3.5 -1.7
17 ok 0.07 0.2 5.03e-02 157 157 157 157 -478.6 1.0 -4.4 9741.9 27.6 -96.5
18 ok 0.07 0.2 493e-02 157 157 157 157 -468.9 0.9 -3.0 8941.9 -1.5 1.3
19 ok 0.07 0.2 494e-02 157 157 157 157 -470.1 1.2 -39 8945.9 124 -73.4
20 ok 0.07 0.2 48502 157 157 157 157 -461.3 0.9 -3.0 8148.9 -0.7 2.7
21 ok 0.07 0.2 48502 157 157 157 157 -461.5 i [P -3.3 8150.6 55 -63.1
22 ok 0.07 0.2 476e-02 157 157 157 157 -452.7 0.9 -2.9 7355.1 -0.4 3.3
23 ok 0.07 0.2 476e-02 157 157 157 157 -452.6 1.0 -29 7356.0 28 -58.1




RegioneEmilia—Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 51913 ; 236 di 288
24 ok 0.07 02 4.66e-02 157 157 157 157  -4521 -0.9 -2.9 6561.0 -0.3 3.8
25 ok 0.07 02 4.67e-02 157 157 157 157  -4435 1:2 £2:3 6561.9 2.4 -55.0
26 ok 0.07 01 4.55e-02 157 157 157 157  -440.7 =10 -2.8 5766.8 -0:5 4.2
27 ok 0.07 01 4.57e-02 157 157 157 157  -433.9 17 -1.0 5768.1 3.6 -51.3
28 ok 0.07 0.1 43%-02 157 157 157 157 -416.2 1.2 <23 49721 -1.4 5.1
29 ok 0.07 01 4.47e-02 157 157 157 157  -433.3 -0.6 -8.35e-02 4974.9 8.1 -44.1
30 ok 0.07 01 4.21e-02 157 157 157 157  -395.6 43 -0.6 4175.5 -5.6 6.5
31 ok 0.07 0.1 4.40e-02 157 157 157 157 -426.6 -4.6 -3.8 4182.8 18.7 -28.6
32 ok 0.07 9.55e-02 4.21e-02 157 157 157 157  -381.0 327 129 3365.4 -37.5 -0.8
33 ok 0.07 9.58e-02 4.52e-02 157 157 157 157  -4322 -43.0 -35.4 3402.4 61.9 20.1
34 ok 0.07 7.79e-02 5.57e-02 157 157 157 157  -281.5 318.0 212.7 2308.0 -368.6 -264.1
35 ok 0.07 8.43e-02 8.79e-02 157 157 157 157 -7422 -100.7 -288.2 2907.9 143.1 301.3
36 ok 0.07 8.71e-02 02 157 157 157 157 -1601.1 -558.5  -563.0 28221 674.0 803.9
37 ok 007 6.05e-02 6.71e-02 157 157 157 157 -387.8 -401.8 -2657 1710.3 546.5 317.9
38 ok 0.07 5.37e-02 7.35-02 157 157 157 157 -2190 -1514 -526.4 726.9 421.6 763.9
39 ok 0.07 4.10e-02 5.23e-02 15.7 157 157 157 -421.4 539 -2186 567.1 625.8 371.0
40 ok 0.07 2.88e-02 6.84e-02 157 157 157 157  -308.4 5191 418.0 -370.2 269.3 102.1
4 ok 0.07 4.27e-02 4.06e-03 15.7 157 157 157 343.5 790.4 46.0 -99.2 525.4 69.1
42 ok 0.07 03 6.64e-02 157 157 157 157  -300.0 78.4  -147.5 1.188e+04 884.0 -496.1
43 ok 0.07 03 5.15e-02 157 157 157 157 -4785 -1046 12.5 1.130e+04 340.0 -305.1
44 ok 0.07 0.2 5.20e-02 157 157 157 157  -4922 -3.6 3.6 1.052e+04 156.3 -205.0
45 ok 0.07 02 5.07e-02 157 157 157 157  -481.7 1.0 1.7 9733.1 67.9 -164.8
46 ok 0.07 02 496e-02 157 157 157 1567 -471.4 1.6 -3.6 8941.3 30.5 -147.1
47 ok 0.07 02 4.86e-02 157 157 157 157  -461.9 1.4 -3.2 8148.5 13.8 -139.4
48 ok 0.07 02 4.76e-02 157 157 157 157  -4529 13 -2.9 7354.9 7.2 -135.7
49 ok 0.07 0.2 467e-02 157 157 157 157  -4442 1.7 -2.4 6560.9 6.0 -133.3
50 ok 0.07 01 459-02 157 157 157 157  -4453 0.4 -1.6 5766.6 9.6 -130.3
51 ok 0.07 0.1 4.52e-02 157 157 157 157  -4386 -0.7 =14 4971.9 20.1 -125.0
52 ok 0.07 0.1 4.45e-02 157 157 157 157 -431.6 -11.3 -5.6 4176.3 455 -113.4
53 ok 0.07 9.57e-02 4.41e-02 157 157 157 157  -425.0 -45.0 <297 3391.1 95.2 -82.8
54 ok 0.07 7.70e-02 4.23¢-02 15.7 157 157 157 -333.7 -2139 -1224 2565.1 266.9 -4.4
55 ok 0.07 5.13e-02 3.62¢-02 157 157 157 157 -150.8 -289.7 -1106 1600.3 530.6 47.6
56 ok 0.07 2.59e-02 6.33¢-03 15.7 157 157 157 -22.6 81.1 -10.8 594.9 7426 66.1
57 ok 007 6.11e-02 4.45¢-04 157 157 157 157 30.7 831.5 16.1 -73:1 701.9 22.6
58 ok 0.07 03 4.41e-02 157 157 157 157 -4277 -117.0 3.5 1.199e+04 1127.5 -197.3
59 ok 0.07 03 5.63e-02 157 157 157 157  -4983.2 -21.4 11.8 1.128e+04 463.8 -189.7
60 ok 0.07 02 516e-02 157 157 157 157  -492.7 5.4 0.3 1.051e+04 201.5 -207.1
61 ok 0.07 0.2 5.07e-02 157 157 157 157  -4826 0.9 =25 9727.8 87.7 -210.8
62 ok 0.07 02 496e-02 157 157 157 157  -472.0 1.8 <279 8939.3 38.3 -212.6
63 ok 0.07 0.2 4.86e-02 157 157 157 157  -4621 1i5 -2.9 8147.5 172 -213.3
64 ok 0.07 02 476e-02 157 157 157 157  -453.0 1.4 -2.9 7354.3 9.0 -213.5
65 ok 0.07 02 4.68e-02 157 157 157 157  -453.5 9.66e-02 =2.9 6560.4 7.5 -213.6
66 ok 0.07 01 4.60e-02 157 157 157 157  -446.3 0.8 -3.0 5765.8 12.0 -213.7
67 ok 0.07 01 454e-02 157 157 157 157  -4403 -0.8 -3.0 4970.3 252 -213.8
68 ok 0.07 01 4.45e-02 157 157 157 157 -431.4 -14.5 -3.0 4173.0 57.0 -214.3
69 ok 0.07 9.59e-02 4.11e-02 157 157 157 157  -396.0 -67.8 -0.9 3374.7 126.7 -217.0
70 ok 0.07 7.66e-02 290e-02 157 157 157 157 -2639 -2263 1.6 2529.1 304.8 -218.2
71 ok 0.07 5.06e-02 2.78e-02 15.7 157 157 157 -90.7  -2581 4.1 1579.0 563.6 =207.5
72 ok 0.07 3.09e-02 00 157 157 157 157 1.2 124.8 -5.4 522.8 854.9 1914
73 ok 0.07 6.52e-02 00 157 157 1587 157 1.4 811.6 -4.2 -71.6 785.4 -31.6
74 ok 0.07 0.3 6.64e-02 157 157 157 157 -541.0 87.1 -44.3 1.213e+04 862.6 98.2
75 ok 0.07 03 515e-02 157 157 157 157  -499.0 -14.1 -12.0 1.133e+04 370.7 -85.7
76 ok 0.07 03 5.20e-02 157 157 157 157  -4922 -3.6 -3.6 1.053e+04 160.4 -196.1
77 ok 0.07 02 5.07e-02 157 157 157 157  -481.7 1.0 17 9737.1 69.4 -245.0
78 ok 0.07 02 4.96e-02 157 157 157 157 -471.4 1.6 =241 8943.1 30.2 -265.8
79 ok 0.07 02 4.86e-02 157 157 157 157  -461.9 s -2.6 8149.2 13.6 -274.8
80 ok 0.07 02 4.76e-02 157 157 157 157  -452.8 1.3 -3.0 7355.2 71 -279.0
81 ok 0.07 02 467e-02 157 157 157 157  -4531 -0.1 -3.5 6561.0 5.9 -281.7
82 ok 0.07 01 459-02 157 157 157 157  -4452 0.5 -4.4 5766.8 9.4 -284.8
83 ok 0.07 01 452e-02 157 157 157 157  -438.6 -0.4 -5.0 4972.5 19.8 -290.5
84 ok 0.07 0.1 4.45e-02 157 157 157 157 -426.6 =79 -0.4 4179.6 442 -303.6
85 ok 0.07 9.66e-02 4.41e-02 157 157 157 157  -4250 -45.0 297 3398.8 98.5 -336.7
86 ok 0.07 7.92e-02 4.23e-02 157 157 157 157 -333.7 -2139 122.4 2579.2 303.7 -433.1
87 ok 007 5.73e-02 3.62e-02 157 157 157 157 -150.8 -289.7 110.6 1603.7 616.9 -461.7
88 ok 0.07 3.64e-02 6.33¢-03 15.7 157 157 157 -59.6 93.9 16.6 532.4 863.1 -448.8
89 ok 007 6.61e-02 4.45¢-04 157 157 157 157 30.7 831.5 -16.1 -73.1 757.0 -84.0
90 ok 0.07 03 595e-02 157 157 157 157  -533.5 -28.7 -55.4 1.236e+04 420.5 652.6
91 ok 0.07 03 533e-02 157 157 157 157  -5025 -10.8 -19.1 1.142e+04 136.5 -40.1
92 ok 0.07 03 5.14e-02 157 157 157 157  -4885 -0.9 -3.1 1.057e+04 57.0 -189.1
93 ok 0.07 0.2 5.03e-02 157 157 157 157  -487.3 -0.5 -0.9 9752.1 22.8 -253.9
94 ok 0.07 02 4.94e-02 157 157 157 157  -4789 -0.6 -1.9 8949.5 10.1 -279.1
95 ok 0.07 02 4.85e-02 157 157 157 157  -470.4 -0.7 -2.6 8152.0 4.5 -290.2
96 ok 0.07 02 476e-02 157 157 157 157  -4615 -0.8 -3.0 7356.6 2.4 -285.5
97 ok 0.07 02 4.67e-02 157 157 157 157  -452.3 -0.7 -3.6 6562.2 241 -298.8
98 ok 0.07 01 4.57e-02 157 157 157 157  -4427 -0.4 -4.7 5768.6 33 -302.8
99 ok 0.07 01 4.47e¢-02 157 157 157 157 -4236 14 -6.5 4976.4 7.2 -309.9
100 ok 0.07 01 4.40e-02 157 157 157 157  -4161 -4.6 -3.6 4186.5 201 -327.0




RegioneEmilia—Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 51913 1 237 di 288

101 ok 0.07 9.70e-02 4.52e-02 157 157 157 157  -4322 -43.0 354 3411.8 752 -382.7
102 ok 0.07 8.93e-02 8.7%-02 157 157 157 157 -7422 -1007 288.2 3039.7 161.4 -744.4
103 ok 0.07 6.80e-02 6.71e-02 157 157 157 157 -387.8 -401.8 2557 1741.3 7441 -721.2
104 ok 0.07 5.00e-02 5.23e-02 157 157 157 157 -421.4 53.9 218.6 593.2 744 .8 -714.0
105 ok 0.07 4.98e-02 4.06e-03 157 157 157 157 343.5 790.4 -46.0 -111.2 601.1 -128.9
106 ok 0.07 03 6.39%-02 157 157 157 157 -6191 26 9.8 1.250e+04 -75.5 -51.5
107 ok 0.07 0.3 530e-02 157 157 157 157 -502.0 29 0.3 1.135e+04 -24.4 -16.8
108 ok 0.07 03 5.00e-02 157 157 157 157  -4795 152 3.2 1.054e+04 -8.6 -30.3
109 ok 0.07 0.2 4.98e-02 157 157 157 157  -4745 0.9 32 9739.4 -3.5 -37.7
110 ok 0.07 0.2 493e-02 157 157 157 157  -468.9 0.9 3.0 8943.9 -1.5 -41.0
111 ok 0.07 0.2 485-02 157 157 157 157 -461.3 0.9 3.0 8149.5 -0.7 -42.4
112 ok 0.07 0.2 4.76e-02 157 157 157 157  -452.7 0.9 29 7355.3 -0.4 -43.1
113 ok 0.07 0.2 466e-02 157 157 157 157  -4521 -0.9 29 6561.1 -0.3 -43.5
114 ok 0.07 0.1 4.55e-02 157 157 157 157  -440.7 -1.0 28 5766.9 -0.5 -44.0
115 ok 0.07 01 4.39%-02 157 157 157 157 -416.2 1.2 23 4972.2 -1.6 -44.8
116 ok 0.07 01 421e-02 157 157 157 157 -3956 43 0.6 4176.2 -7.3 -46.0
117 ok 0.07 9.56e-02 4.21e-02 157 157 157 157 -381.0 32,1 428 3365.8 -53.2 -34.0
118 ok 0.07 7.86e-02 557e-02 157 157 157 157 -2815 318.0 -2127 2226.4 -528.6 329.7
119 ok 0.07 9.48e-02 02 157 157 157 157 -1601.1 -558.5 563.0 3223.4 969.9 -1121.0
120 ok 0.07 6.35e-02 7.35e-02 157 157 157 157 -219.0 -1514 526.4 890.9 5379 -1130.3
121 ok 0.07 3.19e-02 6.84e-02 157 157 157 157 -308.4 519.1 -418.0 -495.8 313.4 -156.7
122 ok 0.07 4.36e-03 G0 157 572 457 457 204.4 159.6 143.7 -83.2 -12.4 -50.1
123 ok 0.07 2.17e-02 2.94e-02 157 157 157 157 302.8 -54.2 109.5 -487.1 -94.2 -143.8
124 ok 0.07 3.45e-02 8.04e-02 157 157 157 157 -2058 -361.9 1378 520.0 7.9 -139.8
125 ok 0.07 5.30e-02 01 157 157 157 157 -328.6 -4557  -608.0 642.0 376.7 609.9
126 ok 0.07 5.17e-02 7.23e-02 157 157 157 157  -379.3 3434  -3823 1011.2 -65.4 709.1
127 ok 0.07 2.52e-02 294e-02 157 157 157 157 302.8 -542  -1095 -575.4 5.2 154.9
128 ok 0.07 5.93e-02 01 157 157 157 157  -328.6  -4557 608.0 833.4 471.5 -833.1
129 ok 0.07 6.26e-02 7.23e-02 157 157 157 157  -379.3 343.4 3823 1382.5 -102.4 -980.4
130 ok 0.07 5.88e-03 g8 157 5% 157 157 204.4 1596  -143.7 -110.4 -24.6 66.9
131 ok 0.07 3.66e-02 8.04e-02 157 157 157 157 -2058 -361.9 -137.8 715.5 12.6 189.0
132 ok 0.07 2.22e-02 3.74e-02 157 157 157 157  -207.1 198.0 295.4 -355.4 72.0 -109.3
364 ok 0.07 2.04e-02 3.74e-02 157 157 157 157  -2071 198.0 -2954 -259.1 50.7 81.9
553 ok 0.07 03 817e-02 157 157 157 157 -786.6 =223 64.6 1.263e+04 188.0 -881.3
554 ok 0.07 0.3 4.45e-02 157 157 157 157 -4254 413 -54.5 1.219e+04 1181.3 -243.0
555 ok 0.07 03 417e-02 157 157 157 157 -374.0 119.8 -7.7 1.318e+04 1425.7 -278.1
556 ok 0.07 0.3 4.55-02 157 157 157 157 -441.0 56.2 12.3 1.351e+04 1839.0 -324.7
557 ok 0.07 03 4.16e-02 157 157 157 157  -3886 -42.3 -74.0 1.352e+04 1514.0 -169.8
558 ok 0.07 03 4.46e-02 157 157 157 157  -426.0 411 54.4 1.275e+04 1200.2 208.3
559 ok 0.07 03 817e-02 157 157 157 157  -787A1 -22.5 -64.8 1.318e+04 162.6 814.6
Nodo x/d V N/M  ver. rid Af pr- Af pr+Af sec-Af sec+ Nz No N zo Mz Mo M zo
-1601.06 -558.54 -607.99 -57538 -528.64 -1130.27
0.07 0:33 0.19 1571 1571 1571 1571 34346 83153 607.99 1.352e+04 1839.05 814.59
Nodo Stato Max tau Ver V pr Ver V sec AfVopr AfV sec Vopr V sec
daN/cm?2 daN/cm daN/cm

10 ok 1.49

11 ok 0.52

12 ok 0.18

13 ok 0.32

14 ok 0.24

15 ok 0.32

16 ok 0.30

17 ok 0.32

18 ok 0:33

19 ok 0.33

20 ok 0.34

21 ok 0.33

22 ok 035

23 ok 0:33

24 ok 0.35

25 ok 0.33

26 ok 0.36

27 ok 0.33

28 ok 0.37

29 ok 0.33

30 ok 0.39

31 ok 0.33

32 ok 0.43

23 ok 0.34

34 ok 0.60

35 ok 0.32

36 ok 0.53

37 ok 0.42

38 ok 0.46
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

PONTE-TUBO - RELAZIONE DI CALCOLO

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO

433 I-1 B_1 519_v3 1 238 di 288

39 ok 0.35
40 ok 0.86
41 ok 0.51
42 ok 0.78
43 ok 0.42
44 ok 0.36
45 ok 0.34
46 ok 0.33
47 ok 0.32
48 ok 0.32
49 ok 0.32
50 ok 0.32
51 ok 0.32
52 ok 0.31
53 ok 0.30
54 ok 0.28
55 ok 0.31
56 ok 0.31
57 ok 0.19
58 ok 0.70
59 ok 0.45
60 ok 0.38
61 ok 0.35
62 ok 0.34
63 ok 0.33
64 ok 0.33
65 ok 0.33
66 ok 0.32
67 ok 0.32
68 ok 0.31
69 ok 0.29
70 ok 0.28
71 ok 0.30
72 ok 0.29
73 ok 0.14
74 ok 0.79
75 ok 0.45
76 ok 0.39
77 ok 0.37
78 ok 0.36
79 ok 0.35
80 ok 0.35
81 ok 0.35
82 ok 0.35
83 ok 0.34
84 ok 0.34
85 ok 0.32
86 ok 0.29
87 ok 0.33
88 ok 0.32
89 ok 0.46
90 ok 0.53
91 ok 0.43
92 ok 0.43
93 ok 0.43
94 ok 0.43
95 ok 0.43
96 ok 0.43
97 ok 0.43
98 ok 0.43
99 ok 0.43
100 ok 0.43
101 ok 0.44
102 ok 0.41
103 ok 0.51
104 ok 0.40
105 ok 0.81
106 ok 1.53
107 ok 0.53
108 ok 0.63
108 ok 0.69
110 ok 0.72
111 ok 0.73
112 ok 0.74
113 ok 0.74
114 ok 0.75

115 ok 0.76




RegioneEmilia—Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 1 B.1 51913 ] 239 di 288

116 ok 0.78
117 ok 0.83
118 ok 1.02
119 ok 0.92
120 ok 0.59
121 ok 1.23
122 ok 0.08
123 ok 0.33
124 ok 0.29
125 ok 0.74
126 ok 1.89
127 ok 0.40
128 ok 1.00
129 ok 2.60
130 ok 0.09
131 ok 0.43
132 ok 0.23
364 ok 0.16

553 ok Av 4.24 0.10 0.10 3.4 3.4 166.1 161.5
554 ok 1.62
555 ok 1.43
556 ok 1.27
557 ok 1237
558 ok 1:72
559 ok 3.73

Nodo Max tau Ver Vpr Ver V sec AfVpr AfV sec Vpr V sec

4.24 0.10 0.10 3.45 335 166.08 161.51

Parete |H totale [Spessore [H critica |H critica V

L totale [L confinata [Verif. N Plerif. N-M |Fattore V Biagramma Verif. V [Prog.
icomposta

cm cm cm cm

cm cm

4 610.00 160.00 250.00 [250.00

250.00 ©0.00 ok ok 1.00 Sl ok Sl

Quota Afconf. Afstd AfV(ori) Ver.N

cm
0.0 0d0 20/20 20/20 0.0
381 0do 20/20 20/20 0.0
76.3 0d0 20/20 20/20 0.0
114.4 0do 20/20 20/20 0.0
192:5 0d0 20/20 20/20 0.0
190.6 0d0 20/20 20/20 0.0
228.8 0d0 20/20 20/20 0.0
266.9 0d0 20/20 20/20 0.0
305.0 0do 20/20 20/20 0.0
343.1 0d0 20/20 20/20 0.0
381.3 0d0 20/20 20/20 0.0
419.4 0d0 20/20 20/20 0.0
457.5 0d0 20/20 20/20 0.0
495.6 0do 20/20 20/20 0.0
533.8 0d0 20/20 20/20 0.0

5718 0do 20/20 20/20 0.04
610.0 0do 20/20 20/20 0.03

Ver. N/MVer. V clsVer. V accVer. V acc(7)Ver. V scorr. N add M invil  Vinvil

daN daN daN
0.0 0.0 0.0 0.0 0.0 0.0 9.633e+063.721e+04
0.0 0.0 0.0 0.0 0.0 0.0 9.633e+063.721e+04
0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.623e+04
0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.623e+04
0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.623e+04
0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.623e+04
0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.588e+04
0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.537e+04
0.0 0.0 0.0 0.0 0.0 0.0 9.633e+062.485e+04
0.0 0.0 0.0 0.0 0.0 0.0 9.361e+062.433e+04
0.0 0.0 0.0 0.0 0.0 0.0 8.748e+062.382e+04
0.0 0.0 0.0 0.0 0.0 0.0 8.135e+062.330e+04
0.0 0.0 0.0 0.0 0.0 0.0 7.522e+062.278e+04

0.0 0.0 0.0 0.0 0.0 0.0 6.909e+062.226e+04
0.0 0.0 0.0 0.0 0.0 0.0 6.296e+062.175e+04
0.15 0.03 0.06 0.0 0.0 0.0 5.683e+062.123e+04
0.14 0.03 0.06 0.0 0.0 0.0 5.070e+062.071e+04

Quota Ver. N Ver. N/MVer. V clsVer. V accVer. V acc{7)Ver. V scorr.
0.04 0.15 0.03 0.06 0.0 0.0

Quota N v.N Nv.M/N Mv.M/N NwvVcls VwvVcls NwvVacc Mv.Vacc VwvVacc Nv.Vscor Mv.Vscor Vv.Vscor
cm daN daN daN cm daN daN daN daN cm daN daN daN cm daN
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
76.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
114.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
152.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
190.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
228.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
266.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
305.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
343.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
381.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE

AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO

Progetto esecutivo

DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 51913 ; 240 di 288
419.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
457.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
495.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
533.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
571.9 -4.591e+04 -3.781e+04 5.683e+06 -3.789e+04 1.450e+04 -3.78%e+04 5675e+06 1.450e+04 0.0 0.0 0.0
610.0 -3.711e+04 -2.093e+04 5.070e+06 -2.100e+04 1.415e+04 -2.100e+04 5.062e+06 1.415e+04 0.0 0.0 0.0
Quota Ctg Vcls Vrsd Vels Vred Vels Ctg Vac  Vrsd Vac  Vred Vac Vdd Vid [As.i. Incli. Dist. ] Vid
cm daN daN daN daN daN daN cm2 gradi cm daN
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
76.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
114 .4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1525 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
190.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
228.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
266.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
305.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3431 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
381.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
419.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
457.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4956 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
533.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
571.9 1.00 1.450e+04 5.651e+05 1.00 2.429e+05 5.651e+05 0.0 0.0 0.0 0.0 0.0 0.0
610.0 1.00 1.415e+04 5.618e+05 1.00 2.429e+05 5.618e+05 0.0 0.0 0.0 0.0 0.0 0.0
Quota V[7.4.16] N M v alfas VRd,c VRd,s V[7.4.17] roH roV roN
cm daN daN cm daN daN daN
0.0 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
38.1 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
76.3 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
114.4 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
1525 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
190.6 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
228.8 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
266.9 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
305.0 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
343.1 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
381.3 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
419.4 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
457.5 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
495.6 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
533.8 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
571.9 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
610.0 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 524e-03 5.24e-03 0.0
Quota V[7.4.16] V[7.4.17]
0.0 0.0
Nodo Stato x/d V N/M  ver. rid Af pr- Af pr+Af sec-Af sec+ Nz No N zo Mz Mo M zo
daN/cm daN/cm daN/cm daN daN daN
179 ok 0.07 0.3 817e-02 157 157 157 157 -786.6 -22.3 64.6-1.261e+04 -180.9 856.4
180 ok 0.07 03 4.45e-02 157 157 157 157 -425.4 413 -545-1.221e+04 -1166.4 239.6
181 ok 0.07 03 417e-02 157 157 157 157 -374.0 119.8 -7.7-1.320e+04  -1436.9 2446
182 ok 0.07 03 45502 157 157 157 157 -441.0 56.2 12.3-1.348e+04  -1837.1 2702
183 ok 0.07 03 4.16e-02 157 157 157 157 -373.6 119.9 7.9-1.343e+04  -1533.9 -218.5
184 ok 0.07 03 4.46e-02 157 157 157 157 -426.0 411 54.4-1.277e+04  -11853 -204.9
185 ok 0.07 0.3 817e02 157 157 +157 157 -787.1 -22.5 -64.8-1.315e+04 -155.4 -789.7
241 ok 0.07 0.3 6.3%-02 157 157 157 157 -619.0 2.4 -9.7-1.237e+04 76.6 -17.8
242 ok 0.07 03 596e-02 157 157 157 157 -533.4 -28.6 55.2-1.219e+04 -410.9 951.6
243 ok 0.07 03 530e-02 157 157 157 157 -513.5 1.4 -0.4-1.132e+04 -7.1 46.8
244 ok 0.07 03 533e-02 157 157 157 157 -502.5 -10.8 19.1-1.135e+04 -131.0 2821
245 ok 0.07 03 500e-02 157 157 157 157 -484.9 -0.9 -4.1-1.052e+04 43 11.1
246 ok 0.07 03 514e-02 157 157 157 157 -488.5 -0.9 3.1-1.055e+04 -54.8 162.3
247 ok 0.07 02 498e-02 157 157 157 157 -474.5 0.9 -3.2 -9733.0 25 1.8
248 ok 0.07 0.2 503e-02 157 157 157 157 -478.6 1.0 -4.4 -9742.0 -27.7 96.7
249 ok 0.07 0.2 493e-02 157 157 157 157 -468.9 0.9 -3.0 -8941.9 1.5 -1.3
250 ok 0.07 0.2 494e-02 157 157 157 157 -470.1 1.2 -39 -8945.9 -12.1 3.5
251 ok 0.07 0.2 48502 157 157 157 157 -461.3 0.9 -3.0 -8148.9 0.7 -2.7
252 ok 0.07 0.2 48502 157 157 157 157 -461.5 i [P -3.3 -8150.7 -5.5 63.1
253 ok 0.07 0.2 476e-02 157 157 157 157 -452.7 0.9 -2.9 -7355.1 0.4 -3.3
254 ok 0.07 0.2 476e-02 157 157 157 157 -452.6 1.0 -29 -7356.0 -2.9 58.1




RegioneEmilia—Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 51913 ; PP,
255 ok 0.07 02 4.66e-02 157 157 157 157  -4521 -0.9 -29  -6561.0 0.3 -3.8
256 ok 0.07 02 4.67e-02 157 157 157 157  -4435 1:2 -23  -6561.9 -2.4 55.0
257 ok 0.07 01 4.55e-02 157 157 157 157  -440.7 =10 -28  -5766.8 0.5 -4.2
258 ok 0.07 01 4.57e-02 157 157 157 157  -433.9 17 -1.0  -5768.1 -3.6 51:3
259 ok 0.07 0.1 43%-02 157 157 157 157 -416.2 1.2 -23  -49721 1.4 -5.1
260 ok 0.07 01 4.47e-02 157 157 157 157  -433.3 -0.6 -8.35e-02  -4974.9 -8.1 441
261 ok 0.07 01 4.21e-02 157 157 157 157  -395.6 43 -0.6  -4175.5 5.6 -6.5
262 ok 0.07 0.1 4.40e-02 157 157 157 157 -426.6 -4.6 -3.8  -4182.8 -18.7 28.6
263 ok 0.07 9.55e-02 4.21e-02 157 157 157 157  -381.0 327 129  -3365.4 375 0.8
264 ok 0.07 9.58e-02 4.52e-02 157 157 157 157  -4322 -43.0 -35.4  -3402.4 -61.9 -20.1
265 ok 0.07 7.79e-02 5.57e-02 157 157 157 157  -281.5 318.0 2127 -2308.0 368.6 264.1
266 ok 0.07 8.43e-02 8.7%-02 157 157 157 157 -7422 -100.7 -288.2 -2907.9 -143.1 -301.3
267 ok 0.07 8.71e-02 02 157 157 157 157 -1601.1 -558.5  -563.0 -2822A1 -674.0 -803.9
268 ok 007 6.05e-02 6.71e-02 157 157 157 157 -387.8 -401.8 -2657 -1710.3 -546.5 -317.9
269 ok 0.07 5.37e-02 7.35-02 157 157 157 157 -2190 -1514 -526.4 -726.9 -421.6 -763.9
270 ok 0.07 4.10e-02 5.23e-02 15.7 157 157 157 -421.4 539 -2186 -567.1 -625.8 -371.0
271 ok 0.07 2.88e-02 6.84e-02 157 157 157 157  -308.4 5191 418.0 370.2 -269.3 -102.1
272 ok 0.07 4.27e-02 4.06e-03 15.7 157 157 157 343.5 790.4 46.0 99.2 -525.4 -69.1
273 ok 0.07 03 6.64e-02 157 157 157 157  -300.0 78.4  -147.5-1.188e+04 -886.5 495.7
274 ok 0.07 03 5.15e-02 157 157 157 157 -4785 -1046 12.5-1.130e+04 -342.5 305.4
275 ok 0.07 0.2 5.20e-02 157 157 157 157  -4922 -3.6 3.6-1.052e+04 -156.9 205.3
276 ok 0.07 02 5.07e-02 157 157 157 157  -481.7 1.0 1.7  -9733.1 -68.2 164.9
277 ok 0.07 02 496e-02 157 157 157 1567 -471.4 1.6 -3.6 -8941.3 -30.6 147.2
278 ok 0.07 02 4.86e-02 157 157 157 157  -461.9 1.4 -3.2  -8148.5 -13.8 139.4
279 ok 0.07 02 4.76e-02 157 157 157 157  -4529 13 -29  -7354.9 -7.2 135.7
280 ok 0.07 0.2 467e-02 157 157 157 157  -4442 1.7 -24  -6560.9 -6.0 133.3
281 ok 0.07 01 459-02 157 157 157 157  -4453 0.4 -1.6  -5766.6 -9.6 130.3
282 ok 0.07 0.1 4.52e-02 157 157 157 157  -4386 -0.7 =14 -4971.9 -20.1 125.0
283 ok 0.07 0.1 4.45e-02 157 157 157 157 -431.6 -11.3 -56  -4176.3 -45.5 113.4
284 ok 0.07 9.57e-02 4.41e-02 157 157 157 157  -425.0 -45.0 <297  -3391.1 <952 82.8
285 ok 0.07 7.70e-02 4.23e-02 15.7 157 157 157 -333.7 -2139 -1224  -2565.1 -266.9 4.4
286 ok 0.07 5.13e-02 3.62¢-02 157 157 157 157 -150.8 -289.7 -1106 -1600.3 -530.6 -47.6
287 ok 0.07 2.59e-02 6.33¢-03 15.7 157 157 157 -22.6 81.1 -10.8 -594.9 -742.6 -66.1
288 ok 007 6.11e-02 4.45¢-04 157 157 157 157 30.7 831.5 16.1 731 -701.9 -22.6
289 ok 0.07 03 4.41e-02 157 157 157 157 -4277 -117.0 3.5-1.199%+04 -1141.9 177.7
290 ok 0.07 03 5.63e-02 157 157 157 157  -4983.2 -21.4 11.8-1.128e+04 -465.6 189.7
291 ok 0.07 02 516e-02 157 157 157 157  -492.7 5.4 0.3-1.051e+04 -202.2 207.1
292 ok 0.07 0.2 5.07e-02 157 157 157 157  -4826 0.9 =25  -97271.7 -88.0 210.8
293 ok 0.07 02 496e-02 157 157 157 157  -472.0 1.8 -29  -8939.2 -38.4 212.6
294 ok 0.07 0.2 4.86e-02 157 157 157 157  -4621 1i5 -29  -81475 7.3 213.3
295 ok 0.07 02 476e-02 157 157 157 157  -453.0 1.4 -29  -7354.3 -9.0 213.5
296 ok 0.07 02 4.68e-02 157 157 157 157  -453.5 9.66e-02 -29  -6560.4 -7.6 213.6
297 ok 0.07 01 4.60e-02 157 157 157 157  -446.3 0.8 -3.0 -5765.8 -12.0 213.7
298 ok 0.07 01 454e-02 157 157 157 157  -4403 -0.8 -3.0 -4970.3 =252 213.8
299 ok 0.07 01 4.45e-02 157 157 157 157 -431.4 -14.5 -3.0 -4173.0 -57.0 214.3
300 ok 0.07 9.59e-02 4.11e-02 157 157 157 157  -396.0 -67.8 -09  -33747 -126.7 217.0
301 ok 0.07 7.66e-02 290e-02 157 157 157 157 -2639 -2263 -1.6  -25291 -304.8 218.2
302 ok 0.07 5.06e-02 2.78e-02 15.7 157 157 157 -90.7  -2581 4.1 -1679.0 -563.6 207.5
303 ok 0.07 3.09e-02 00 157 157 157 157 1.2 124.8 -5.4 -522.8 -854.9 191.1
304 ok 0.07 6.52e-02 00 157 157 1587 157 1.4 811.6 -4.2 71.6 -785.4 31.6
305 ok 0.07 0.3 6.64e-02 157 157 157 157 -5645 -207.4  -1853-1.214e+04 -848.1 -111.9
306 ok 0.07 03 5.15e-02 157 157 157 157  -4922 -48.8 -20.0-1.132e+04 -378.0 84.9
307 ok 0.07 03 5.20e-02 157 157 157 157  -4922 -3.6 -3.6-1.053e+04 -160.9 195.7
308 ok 0.07 02 5.07e-02 157 157 157 157  -481.7 1.0 17  -9737A -69.6 2449
309 ok 0.07 02 4.96e-02 157 157 157 157 -471.4 1.6 =241 -8943.1 =30.3 265.8
310 ok 0.07 02 4.86e-02 157 157 157 157  -461.9 s -26  -8149.2 -13.6 274.8
311 ok 0.07 02 4.76e-02 157 157 157 157  -452.8 1.3 -3.0 -7355.2 =4 279.0
312 ok 0.07 02 467e-02 157 157 157 157  -4531 -0.1 -3.5  -6561.0 5.9 281.7
313 ok 0.07 01 459-02 157 157 157 157  -4452 0.5 -44  -5766.8 -9.4 284.8
314 ok 0.07 01 452e-02 157 157 157 157  -438.6 -0.4 -5.0  -49725 -19.8 290.5
315 ok 0.07 0.1 4.45e-02 157 157 157 157 -426.6 =79 -04  -4179.6 -44.2 303.6
316 ok 0.07 9.66e-02 4.41e-02 157 157 157 157  -4250 -45.0 29.7  -3398.8 -98.5 336.7
317 ok 0.07 7.92e-02 4.23e-02 157 157 157 157 -333.7 -2139 1224  -2579.2 -303.7 433.1
318 ok 007 5.73e-02 3.62e-02 157 157 157 157 -150.8 -289.7 1106  -1603.7 -616.9 461.7
319 ok 0.07 3.64e-02 6.33¢-03 15.7 157 157 157 -59.6 93.9 16.6 -532.4 -863.1 448.8
320 ok 007 6.61e-02 4.45¢-04 157 157 157 157 30.7 831.5 -16.1 731 -757.0 84.0
321 ok 0.07 03 595e-02 157 157 157 157  -533.5 -28.7 -55.4-1.237e+04 -413.6 -648.3
322 ok 0.07 03 533e-02 157 157 157 157  -5025 -10.8 -19.1-1.142e+04 -136.7 38.8
323 ok 0.07 03 5.14e-02 157 157 157 157  -4885 -0.9 -3.1-1.057e+04 =572 188.7
324 ok 0.07 0.2 5.03e-02 157 157 157 157  -487.3 -0.5 -09  -9752.1 =229 2587
325 ok 0.07 02 4.94e-02 157 157 157 157  -4789 -0.6 -1.9  -8949.6 -10.1 279.1
326 ok 0.07 02 4.85e-02 157 157 157 157  -470.4 -0.7 -26  -8152.0 -4.6 290.2
327 ok 0.07 02 476e-02 157 157 157 157  -4615 -0.8 -3.0 -7356.6 -2.4 295.5
328 ok 0.07 02 4.67e-02 157 157 157 157  -452.3 -0.7 -36  -6562.2 24 298.8
329 ok 0.07 01 4.57e-02 157 157 157 157  -4427 -0.4 -47  -5768.6 -3.3 302.8
330 ok 0.07 01 4.47e¢-02 157 157 157 157 -4236 14 -65  -4976.4 732 308.9
331 ok 0.07 01 4.40e-02 157 157 157 157  -4161 -4.6 -3.6  -4186.5 -20.1 327.0




RegioneEmilia—Romagna

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 L1 B1 519, v3 1 242 di 288
332 ok 0.07 9.70e-02 4.52e-02 157 157 157 157 -432.2 -43.0 354 -3411.8 -75.2 382.7
333 ok 0.07 8.93e-02 8.7%-02 157 157 157 157 -742.2  -100.7 288.2  -3039.7 -161.4 744.4
334 ok 0.07 6.80e-02 6.71e-02 157 157 157 157 -387.8  -401.8 2557 17413 -744 1 72%1.2
335 ok 0.07 5.00e-02 5.23e-02 157 157 157 157 -421.4 53.9 218.6 -593.2 -744 .8 714.0
336 ok 0.07 4.98e-02 4.06e-03 157 157 157 157 343.5 790.4 -46.0 111.2 -601.1 128.9
337 ok 0.07 03 6.39%-02 157 157 157 157 -619.1 26 9.8-1.251e+04 74.8 47.5
338 ok 0.07 0.3 530e-02 157 157 157 157 -502.0 29 0.3-1.135e+04 242 16.6
339 ok 0.07 03 5.00e-02 157 157 157 157 -479.5 152 3.2-1.054e+04 8.6 20.3
340 ok 0.07 0.2 498e-02 157 157 157 157 -474.5 0.9 32 -9739.4 35 37.6
34 ok 0.07 0.2 493e-02 157 157 157 157 -468.9 0.9 3.0 -8943.9 1.5 40.9
342 ok 0.07 0.2 48502 157 157 157 157 -461.3 0.9 3.0 -81495 07 42.4
343 ok 0.07 0.2 476e-02 157 157 157 157 -452.7 0.9 29 =7355.3 0.4 43.1
344 ok 0.07 0.2 466e-02 157 157 157 157 -452.1 -0.9 29  -6561.1 03 43.5
345 ok 0.07 0.1 45502 157 157 157 157 -440.7 -1.0 28 -5766.9 0.5 44.0
346 ok 0.07 01 43%-02 157 157 157 157 -416.2 1.2 23 -49722 1.6 44.8
347 ok 0.07 01 421e-02 157 157 157 157 -395.6 43 06 -4176.2 7.3 46.0
348 ok 0.07 9.56e-02 4.21e-02 157 157 157 157 -381.0 32,1 -129  -3365.8 832 34.0
349 ok 0.07 7.86e-02 557e-02 157 157 157 157 -281.5 318.0 -212.7  -2226.4 528.6 -329.7
350 ok 0.07 9.48e-02 02 157 157 157 157 -1601.1 -558.5 563.0 -3223.4 -969.9 1121.0
351 ok 0.07 6.35e-02 7.35e-02 157 157 157 157 -219.0 -151.4 526.4 -890.9 -537.9 1130.3
352 ok 0.07 3.19e-02 6.84e-02 157 157 157 157 -308.4 519.1 -418.0 495.8 -313.4 156.7
L ok 0.07 4.36e-03 G0 157 572 457 457 204.4 159.6 143.7 83.2 12.4 50.1
354 ok 0.07 2.17e-02 2.94e-02 157 157 157 157 302.8 -54.2 109.5 487.1 942 143.8
355 ok 0.07 3.45e-02 8.04e-02 157 157 157 157 -205.8  -361.9 1378 -520.0 -7.9 139.8
356 ok 0.07 5.30e-02 g1 157 15% "15F 157 -328.6  -4557 -608.0 -642.0 -376.7 -609.9
357 ok 0.07 5.17e-02 7.23e-02 157 157 157 157 -379.3 343.4 -382.3 -1011.2 65.4 -709.1
358 ok 0.07 2.52e-02 294e-02 157 157 157 157 302.8 -54.2 -109.5 575.4 852 -154.9
359 ok 0.07 5.93e-02 Ut 157 152 5% 457 -328.6  -4557 608.0 -833.4 -471.5 833.1
360 ok 0.07 6.26e-02 7.23e-02 157 157 157 157 -379.3 343.4 3823  -13925 102.4 980.4
361 ok 0.07 5.88e-03 g8 157 5% 157 157 204.4 159.6 -143.7 110.4 246 -66.9
362 ok 0.07 3.66e-02 8.04e-02 157 157 157 157 -205.8  -361.9 -137.8 -715.5 -12.6 -189.0
363 ok 0.07 2.22e-02 3.74e-02 157 157 157 157 -2071 198.0 295.4 355.4 -72.0 109.3
365 ok 0.07 2.04e-02 3.74e-02 157 157 157 157 -2071 198.0 -2954 259.1 -50.7 -81.9
Nodo x/d V N/M  ver. rid Af pr- Af pr+Af sec-Af sec+ Nz No N zo Mz Mo M zo
-1601.06 -558.54 -607.99-1.348e+04 -1837.09  -803.94
0.07 0.33 0.19 1571 1571 1571 1571 34346 831.53 607.99 575.38 528.64 1130.27
Nodo Stato Max tau Ver V pr Ver V sec AfVpr AfV sec Vpr V sec
daN/cm2 daN/cm daN/cm
179 ok Av 4.17 0.10 0.10 3.4 3.3 164.7 157.6
180 ok 1.60
181 ok 1.38
182 ok 1.23
183 ok 1.25
184 ok 170
185 ok 3.66
241 ok 1.45
242 ok 0.50
243 ok 0.18
244 ok 0.32
245 ok 0.24
246 ok 0.32
247 ok 0.30
248 ok 0.32
249 ok 0:33
250 ok 0.33
251 ok 0.34
252 ok 0.33
253 ok 035
254 ok 0:33
255 ok 0.35
256 ok 0.33
257 ok 0.36
258 ok 0.33
259 ok 0.37
260 ok 0.33
261 ok 0.39
262 ok 0.33
263 ok 0.43
264 ok 0.34
265 ok 0.60
266 ok 0.32
267 ok 0.53
268 ok 0.42
269 ok 0.46
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

PONTE-TUBO - RELAZIONE DI CALCOLO

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO

433 I-1 B_1 519_v3 1 243 di 288

270 ok 0.35
271 ok 0.86
272 ok 0.51
273 ok 0.74
274 ok 0.42
275 ok 0.36
276 ok 0.34
277 ok 0.33
278 ok 0.32
279 ok 0.32
280 ok 0.32
281 ok 0.32
282 ok 0.32
283 ok 0.31
284 ok 0.30
285 ok 0.28
286 ok 0.31
287 ok 0.31
288 ok 0.19
289 ok 0.68
290 ok 0.45
291 ok 0.38
292 ok 0.35
293 ok 0.34
294 ok 0.33
295 ok 0.33
296 ok 0.33
297 ok 0.32
298 ok 0.32
299 ok 0.31
300 ok 0.29
301 ok 0.28
302 ok 0.30
303 ok 0.29
304 ok 0.14
305 ok 0.76
306 ok 0.45
307 ok 0.39
308 ok 0.37
309 ok 0.36
310 ok 0.35
311 ok 0.35
312 ok 0.35
313 ok 0.35
314 ok 0.34
315 ok 0.34
316 ok 0.32
317 ok 0.29
318 ok 0.33
319 ok 0.32
320 ok 0.46
321 ok 0.53
322 ok 0.43
323 ok 0.43
324 ok 0.43
325 ok 0.43
326 ok 0.43
327 ok 0.43
328 ok 0.43
329 ok 0.43
330 ok 0.43
331 ok 0.43
332 ok 0.44
333 ok 0.41
334 ok 0.51
335 ok 0.40
336 ok 0.81
337 ok 1.49
338 ok 0.53
339 ok 0.63
340 ok 0.69
341 ok 0.72
342 ok 0.73
343 ok 0.74
344 ok 0.74
345 ok 0.75

346 ok 0.76
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 1 B.1 519.v3 1 244 di 288
347 ok 078
348 ok 0.83
349 ok 1.02
350 ok 0.92
351 ok 0.59
352 ok 1.23
353 ok 0.03
354 ok 0.33
355 ok 0.29
356 ok 0.74
357 ok 1.89
358 ok 0.40
359 ok 1.00
360 ok 260
361 ok 0.09
362 ok 0.43
363 ok 0.23
365 ok 016
Hodo Max tau Ver V pr Ver Vsec AfV pr Af ¥ sec Vpr Vsec
417 010 010 3.42 327 164.73 157.57

433 _RER_Bardelia_Porse_Tubo_SismaZ v8.PSP |
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO

ERegiﬂneEmilia'Rﬂmagna DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO

PONTE-TUBO - RELAZIONE DI CALCOLO 433 1 B.1 51913 ; 245 di 288
PROGETTS |
lv:mc*rvaﬁm

433 RER_Bardefis Ponte_Tubo_SismaZ \GPSE |

72_PRO_CA_D3_VER_VI

PROGETTO |
Verifica Vcis sec.

o

433 _RER_Bardesa_Porte_Tubo_Sismal v8.PSP |
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

PONTE-TUBO - RELAZIONE DI CALCOLO

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO

433 I-1 B_1 519_v3 1 246 di 288

433_RER_Bardesa_Ponte_Tubo_SismaZ v PSF_|
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

PONTE-TUBO - RELAZIONE DI CALCOLO

COMMESSA LOTTO ELABORATO DOCUMENTO REV.
433 I-1 B_1

FOGLIO
519_v3 1 247 di 288

72_PRO_CA_PAR_VER_NSIS

| onte, 0_Sism;

PROGETTO |
ca V compressione

EQdledi
5131e00
J42tem
1710e8

an
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

PONTE-TUBO - RELAZIONE DI CALCOLO

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO

433 I-1 B_1 519_v3 1 248 di 288

433_RER_Bardesa_Ponte_Tubo_SismaZ v PSF_|
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
Progetto esecutivo

PONTE-TUBO - RELAZIONE DI CALCOLO

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO

433 I-1 B_1 519_v3 1 249 di 288

433 RER_Bardefis Ponte_Tubo_SismaZ \GPSE |
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO

RegiﬁneEmilia'Rﬁmagna DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

Progetto esecutivo

PONTE-TUBO - RELAZIONE DI CALCOLO

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO
433 I-1 B_1 519_v3 1 250 di 288

STATI LIMITE D' ESERCIZIO

LEGENDA TABELLA STATI LIMITE D' ESERCIZIO

In tabella vengono riportati i valori di interesse per il controllo degli stati limite d'esercizio.

In particolare vengono riportati, in relazione al tipo di elemento strutturale, i risultati relativi alle tre categorie di combinazione considerate:
. Combinazioni rare
° Combinazioni frequenti
o Combinazioni quasi permanenti.

| valori di interesse sono i seguenti:

rRfck rapporto tra la massima compressione nel calcestruzzo e la tensione fck in combinazioni rare
[normalizzato a 1]

rRfyk rapporto tra la massima tensione nell’acciaio e la tensione fyk in combinazioni rare [normalizzato
a 1]

rPfck rapporto tra la massima compressione nel calcestruzzo e la tensione fck in combinazioni quasi
permanenti [normalizzato a 1]

wR apertura caratteristica delle fessure in combinazioni rare [mm]

wF apertura caratteristica delle fessure in combinazioni frequenti [mm]

wP apertura caratteristica delle fessure in combinazioni quasi permanenti [mm]

dR massima deformazione in combinazioni rare

dF massima deformazione in combinazioni frequenti

dP massima deformazione in combinazioni quasi permanenti

Per ognuno dei nove valori soprariportati viene indicata (Rif.cmb) la combinazione in cui si & verificato.

In relazione al tipo di elemento strutturale i valori sono selezionati nel modo seguente:

pilastri rRfck rRfyk rPfck per sezioni significative

travi rRfck rRfyk rPfck per sezioni significative
wR wF wP per sezioni significative
dR dF dP massimi in campata

setti e gusci rRfck rRfyk rPfck massimi nei nodi dell’elemento
wR wF wP massimi nei nodi dell’elemento

Si precisa che i valori di massima deformazione per travi sono riferiti al piano verticale (piano locale 1-2 con momenti flettenti 3-3).
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

Progetto esecutivo

COMMESSA ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 B1 51913 1 251 di 288
Setto rRfck rRfyk rPfck Rif. cmb wR wF wP Rif. cmb
mm mm mm

33 0.12 0.10 0.15 136,136,140 0.0 0.0 0.0 0,0,0
34 0.1 0.08 0.14 136,136,140 0.0 0.0 0.0 0,0,0
35 0.10 0.08 0.13 136,136,140 0.0 0.0 0.0 0,0,0
36 0.10 0.07 012 136,136,140 0.0 0.0 0.0 0,0,0
37 0.09 0.06 0.11 136,136,140 0.0 0.0 0.0 0,0,0
38 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
39 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
40 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
41 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
42 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
43 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
44 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
45 0.04 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
46 0.12 0.26 0.16 136,136,140 0.0 0.0 0.0 0,0,0
47 0.07 0.28 0.09 136,136,140 0.0 0.0 0.0 0,0,0
48 0.04 0.53 0.05 136,136,140 0.0 0.0 0.0 0,0,0
49 0.12 0.20 0.16 136,136,140 0.0 0.0 0.0 0,0,0
50 0.1 0.08 0.14 136,136,140 0.0 0.0 0.0 0,0,0
51 0.10 0.07 0.13 136,136,140 0.0 0.0 0.0 0,0,0
52 0.10 0.07 012 136,136,140 0.0 0.0 0.0 0,0,0
53 0.09 0.06 0.11 136,136,140 0.0 0.0 0.0 0,0,0
54 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
55 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
56 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
57 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
58 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
59 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
60 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
61 0.04 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
62 0.04 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
63 0.04 0.09 0.05 136,136,140 0.0 0.0 0.0 0,0,0
64 0.02 0.56 0.02 136,136,140 0.0 0.0 0.0 0,0,0
65 0.12 0.13 0.16 136,136,140 0.0 0.0 0.0 0,0,0
66 0.1 0.12 0.15 136,136,140 0.0 0.0 0.0 0,0,0
67 0.10 0.07 0.13 136,136,140 0.0 0.0 0.0 0,0,0
68 0.09 0.07 012 136,136,140 0.0 0.0 0.0 0,0,0
69 0.09 0.06 0.1 136,136,140 0.0 0.0 0.0 0,0,0
70 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
71 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,00
72 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
73 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
74 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
5 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
76 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,00
77 0.04 0.03 0.05 136,136,140 0.0 0.0 0.0 0,0,0
78 0.03 0.03 0.04 136,136,140 0.0 0.0 0.0 0,0,0
79 0.02 0.09 0.03 136,136,140 0.0 0.0 0.0 0,0,0
80 6.19e-03 0.55 8.01e-03 136,136,140 0.0 0.0 0.0 0,0,0
81 0.13 0.14 0.16 136,136,140 0.0 0.0 0.0 0,0,0
82 0.1 0.12 0.15 136,136,140 0.0 0.0 0.0 0,0,0
83 0.10 0.07 0.13 136,136,140 0.0 0.0 0.0 0,0,0
84 0.09 0.07 0.12 136,136,140 0.0 0.0 0.0 0,0,0
85 0.09 0.07 0.11 136,136,140 0.0 0.0 0.0 0,0,0
86 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
87 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
88 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
89 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
90 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
91 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
92 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
93 0.04 0.03 0.05 136,136,140 0.0 0.0 0.0 0,0,0
94 0.03 0.03 0.05 136,136,140 0.0 0.0 0.0 0,0,0
95 0.03 0.09 0.03 136,136,140 0.0 0.0 0.0 0,0,0
96 9.63e-03 0.55 0.01 136,136,140 0.0 0.0 0.0 0,0,0
97 0.13 0.19 0.16 136,136,140 0.0 0.0 0.0 0,0,0
98 0.11 0.08 0.15 136,136,140 0.0 0.0 0.0 0,0,0
99 0.10 0.08 0.13 136,136,140 0.0 0.0 0.0 0,0,0
100 0.10 0.07 012 136,136,140 0.0 0.0 0.0 0,0,0
101 0.09 0.07 0.1 136,136,140 0.0 0.0 0.0 0,0,0
102 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
103 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
104 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
105 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
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106 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
107 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
108 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
109 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
110 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
111 0.04 0.09 0.05 136,136,140 0.0 0.0 0.0 0,0,0
112 0.02 0.56 0.02 136,136,140 0.0 0.0 0.0 0,0,0
113 0.12 0.11 0.16 136,136,140 0.0 0.0 0.0 0,0,0
114 0.1 0.08 0.15 136,136,140 0.0 0.0 0.0 0,0,0
115 0.10 0.08 0.13 136,136,140 0.0 0.0 0.0 0,0,0
116 0.10 0.07 0.12 136,136,140 0.0 0.0 0.0 0,0,0
117 0.09 0.07 0.11 136,136,140 0.0 0.0 0.0 0,0,0
118 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
118 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
120 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
121 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
122 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
123 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
124 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
125 0.04 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
126 0.13 0.26 0.16 136,136,140 0.0 0.0 0.0 0,0,0
127 0.08 0.28 0.10 136,136,140 0.0 0.0 0.0 0,0,0
128 0.04 0.54 0.05 136,136,140 0.0 0.0 0.0 0,0,0
129 0.05 0.22 0.06 136,136,140 0.0 0.0 0.0 0,0,0
130 0.05 0.23 0.06 136,136,140 0.0 0.0 0.0 0,0,0
131 0.11 0.23 0.14 136,136,140 0.0 0.0 0.0 0,0,0
132 0.05 0.46 0.06 136,136,140 0.0 0.0 0.0 0,0,0
133 0.11 0.23 0.15 136,136,140 0.0 0.0 0.0 0,0,0
134 0.05 0.46 0.07 136,136,140 0.0 0.0 0.0 0,0,0
135 0.05 0.22 0.06 136,136,140 0.0 0.0 0.0 0,0,0
136 0.05 0.23 0.06 136,136,140 0.0 0.0 0.0 0,0,0
217 0.12 0.10 0.15 136,136,140 0.0 0.0 0.0 0,0,0
218 0.11 0.08 0.14 136,136,140 0.0 0.0 0.0 0,0,0
219 0.10 0.08 0.13 136,136,140 0.0 0.0 0.0 0,0,0
220 0.10 0.07 0.12 136,136,140 0.0 0.0 0.0 0,0,0
221 0.09 0.06 0.11 136,136,140 0.0 0.0 0.0 0,0,0
222 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
223 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
224 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
225 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
226 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
227 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
228 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
229 0.04 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
230 0.12 0.26 0.16 136,136,140 0.0 0.0 0.0 0,0,0
231 0.07 0.28 0.09 136,136,140 0.0 0.0 0.0 0,0,0
232 0.04 0.53 0.05 136,136,140 0.0 0.0 0.0 0,0,0
233 0.12 0.20 0.16 136,136,140 0.0 0.0 0.0 0,0,0
234 0.11 0.08 0.14 136,136,140 0.0 0.0 0.0 0,0,0
235 0.10 0.07 0.13 136,136,140 0.0 0.0 0.0 0,0,0
236 0.10 0.07 0.12 136,136,140 0.0 0.0 0.0 0,0,0
237 0.09 0.06 0.11 136,136,140 0.0 0.0 0.0 0,0,0
238 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
239 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
240 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
241 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
242 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
243 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
244 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
245 0.04 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
246 0.04 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
247 0.04 0.09 0.05 136,136,140 0.0 0.0 0.0 0,0,0
248 0.02 0.56 0.02 136,136,140 0.0 0.0 0.0 0,0,0
249 0.12 0.13 0.16 136,136,140 0.0 0.0 0.0 0,0,0
250 0.11 0.12 0.15 136,136,140 0.0 0.0 0.0 0,0,0
251 0.10 0.07 0.13 136,136,140 0.0 0.0 0.0 0,0,0
252 0.09 0.07 0.12 136,136,140 0.0 0.0 0.0 0,0,0
253 0.09 0.06 0.11 136,136,140 0.0 0.0 0.0 0,0,0
254 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
255 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
256 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
257 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
258 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
259 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
260 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
261 0.04 0.03 0.05 136,136,140 0.0 0.0 0.0 0,0,0
262 0.03 0.03 0.04 136,136,140 0.0 0.0 0.0 0,0,0
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263 0.02 0.09 0.03 136,136,140 0.0 0.0 0.0 0,0,0
264 6.19e-03 0.55 8.01e-03 136,136,140 0.0 0.0 0.0 0,0,0
265 0.13 0.14 0.16 136,136,140 0.0 0.0 0.0 0,0,0
266 0.1 0.12 0.15 136,136,140 0.0 0.0 0.0 0,0,0
267 0.10 0.07 0.13 136,136,140 0.0 0.0 0.0 0,0,0
268 0.09 0.07 0.12 136,136,140 0.0 0.0 0.0 0,0,0
269 0.09 0.07 0.1 136,136,140 0.0 0.0 0.0 0,0,0
270 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
271 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
272 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
273 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
274 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
275 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
276 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
277 0.04 0.03 0.05 136,136,140 0.0 0.0 0.0 0,0,0
278 0.03 0.03 0.05 136,136,140 0.0 0.0 0.0 0,0,0
279 0.03 0.09 0.03 136,136,140 0.0 0.0 0.0 0,0,0
280 9.63e-03 0:55 0.01 136,136,140 0.0 0.0 0.0 0,0,0
281 013 0.19 0.16 136,136,140 0.0 0.0 0.0 0,0,0
282 0.1 0.08 0.15 136,136,140 0.0 0.0 0.0 0,0,0
283 0.10 0.08 0.13 136,136,140 0.0 0.0 0.0 0,0,0
284 0.10 0.07 0.12 136,136,140 0.0 0.0 0.0 0,0,0
285 0.09 0.07 0.1 136,136,140 0.0 0.0 0.0 0,0,0
286 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
287 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
288 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
289 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
290 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
291 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
292 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
293 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
294 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
295 0.04 0.09 0.05 136,136,140 0.0 0.0 0.0 0,0,0
296 0.02 0.56 0.02 136,136,140 0.0 0.0 0.0 0,0,0
297 0.12 0.1 0.16 136,136,140 0.0 0.0 0.0 0,0,0
298 0.11 0.08 0.15 136,136,140 0.0 0.0 0.0 0,0,0
299 0.10 0.08 0.13 136,136,140 0.0 0.0 0.0 0,0,0
300 0.10 0.07 0.12 136,136,140 0.0 0.0 0.0 0,0,0
301 0.09 0.07 0.1 136,136,140 0.0 0.0 0.0 0,0,0
302 0.08 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
303 0.07 0.06 0.10 136,136,140 0.0 0.0 0.0 0,0,0
304 0.07 0.05 0.09 136,136,140 0.0 0.0 0.0 0,0,0
305 0.06 0.05 0.08 136,136,140 0.0 0.0 0.0 0,0,0
306 0.06 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
307 0.05 0.04 0.07 136,136,140 0.0 0.0 0.0 0,0,0
308 0.05 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
309 0.04 0.04 0.06 136,136,140 0.0 0.0 0.0 0,0,0
310 0.13 0.26 0.16 136,136,140 0.0 0.0 0.0 0,0,0
311 0.08 0.28 0.10 136,136,140 0.0 0.0 0.0 0,0,0
312 0.04 0.54 0.05 136,136,140 0.0 0.0 0.0 0,0,0
313 0.05 0.22 0.06 136,136,140 0.0 0.0 0.0 0,0,0
314 0.05 0.23 0.06 136,136,140 0.0 0.0 0.0 0,0,0
35 0.1 0.23 0.14 136,136,140 0.0 0.0 0.0 0,0,0
316 0.05 0.46 0.06 136,136,140 0.0 0.0 0.0 0,0,0
317 0.1 0.23 0.15 136,136,140 0.0 0.0 0.0 0,0,0
318 0.05 0.46 0.07 136,136,140 0.0 0.0 0.0 0,0,0
319 0.05 0.22 0.06 136,136,140 0.0 0.0 0.0 0,0,0
320 0.05 0.23 0.06 136,136,140 0.0 0.0 0.0 0,0,0
Setto rRfck rRfyk rPfck wR wF wP
0.13 0.56 0.16 0.0 0.0 0.0
Guscio rRfck rRfyk rPfck Rif. cmb wR wF wP Rif. cmb
mm mm mm
1 0.03 0.13 0.04 136,136,140 0.0 0.0 0.0 0,0,0
2 0.02 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0
3 0.02 0.13 0.03 136,136,140 0.0 0.0 0.0 0,0,0
4 0.02 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
5 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
6 0.02 0.07 0.03 136,136,140 0.0 0.0 0.0 0,0,0
7 0.02 0.09 0.03 136,136,140 0.0 0.0 0.0 0,0,0
8 0.02 0.09 0.03 136,136,140 0.0 0.0 0.0 0,0,0
9 0.02 0.07 0.03 136,136,140 0.0 0.0 0.0 0,0,0
10 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
11 0.02 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
12 0.02 0.13 0.03 136,136,140 0.0 0.0 0.0 0,0,0
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13 0.01 0.04 0.02 136,136,140 0.0 0.0 0.0 0,0,0

14 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0

15 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0

16 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0

17 0.02 0.10 0.03 136,136,140 0.0 0.0 0.0 0,0,0

18 0.02 0.09 0.03 136,136,140 0.0 0.0 0.0 0,0,0

19 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0

20 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0

21 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0

22 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0

23 4.09e-03 0.01 531e-03 136,136,140 0.0 0.0 0.0 0,0,0

24 0.01 0.06 0.01 136,136,140 0.0 0.0 0.0 0,0,0

25 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0

26 0.02 0.14 0.03 136,136,140 0.0 0.0 0.0 0,0,0

27 0.02 0.08 0.03 136,136,140 0.0 0.0 0.0 0,0,0

28 0.02 0.08 0.03 136,136,140 0.0 0.0 0.0 0,0,0

29 0.02 0.14 0.03 136,136,140 0.0 0.0 0.0 0,0,0

30 0.01 0.04 0.02 136,136,140 0.0 0.0 0.0 0,0,0

31 0.01 0.05 0.01 136,136,140 0.0 0.0 0.0 0,0,0

32 4.04e-03 0.01 529-03 136,136,140 0.0 0.0 0.0 0,0,0
137 4.63e-03 0.01 6.04e-03 136,136,140 0.0 0.0 0.0 0,0,0
138 0.01 0.06 0.02 136,136,140 0.0 0.0 0.0 0,0,0
139 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0
140 0.02 0.15 0.03 136,136,140 0.0 0.0 0.0 0,0,0
141 0.02 0.08 0.03 136,136,140 0.0 0.0 0.0 0,0,0
142 0.02 0.08 0.03 136,136,140 0.0 0.0 0.0 0,0,0
143 0.02 0.15 0.03 136,136,140 0.0 0.0 0.0 0,0,0
144 0.01 0.04 0.02 136,136,140 0.0 0.0 0.0 0,0,0
145 0.01 0.06 0.01 136,136,140 0.0 0.0 0.0 0,0,0
146 4.59e-03 0.01 6.01e-03 136,136,140 0.0 0.0 0.0 0,0,0
147 0.01 0.04 0.01 136,136,140 0.0 0.0 0.0 0,0,0
148 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0
149 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0
150 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
151 0.02 0.10 0.03 136,136,140 0.0 0.0 0.0 0,0,0
152 0.02 0.10 0.03 136,136,140 0.0 0.0 0.0 0,0,0
153 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
154 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0
155 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0
156 0.01 0.04 0.01 136,136,140 0.0 0.0 0.0 0,0,0
157 0.02 0.12 0.03 136,136,140 0.0 0.0 0.0 0,0,0
158 0.02 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
159 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
160 0.02 0.07 0.03 136,136,140 0.0 0.0 0.0 0,0,0
161 0.02 0.08 0.03 136,136,140 0.0 0.0 0.0 0,0,0
162 0.02 0.08 0.03 136,136,140 0.0 0.0 0.0 0,0,0
163 0.02 0.07 0.03 136,136,140 0.0 0.0 0.0 0,0,0
164 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
165 0.02 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
166 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
167 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0
168 0.03 0.13 0.04 136,136,140 0.0 0.0 0.0 0,0,0
169 0.03 0.14 0.04 136,136,140 0.0 0.0 0.0 0,0,0
170 0.02 0.12 0.03 136,136,140 0.0 0.0 0.0 0,0,0
171 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
172 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
173 0.02 0.12 0.03 136,136,140 0.0 0.0 0.0 0,0,0
174 0.03 0.14 0.04 136,136,140 0.0 0.0 0.0 0,0,0
175 0.03 0.13 0.04 136,136,140 0.0 0.0 0.0 0,0,0
176 0.01 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0
177 0.02 0.08 0.03 136,136,140 0.0 0.0 0.0 0,0,0
178 0.03 0.10 0.03 136,136,140 0.0 0.0 0.0 0,0,0
179 0.06 0.21 0.08 136,136,140 0.0 0.0 0.0 0,0,0
180 0.06 0.19 0.07 136,136,140 0.0 0.0 0.0 0,0,0
181 0.05 0.17 0.07 136,136,140 0.0 0.0 0.0 0,0,0
182 0.05 0.17 0.07 136,136,140 0.0 0.0 0.0 0,0,0
183 0.06 0.18 0.07 136,136,140 0.0 0.0 0.0 0,0,0
184 0.06 0.20 0.08 136,136,140 0.0 0.0 0.0 0,0,0
185 0.03 0.10 0.04 136,136,140 0.0 0.0 0.0 0,0,0
186 0.02 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
187 0.02 0.20 0.03 136,136,140 0.0 0.0 0.0 0,0,0
188 0.03 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
189 0.03 0.09 0.04 136,136,140 0.0 0.0 0.0 0,0,0
180 0.03 0.11 0.04 136,136,140 0.0 0.0 0.0 0,0,0
191 0.03 0.15 0.05 136,136,140 0.0 0.0 0.0 0,0,0
192 0.03 0.15 0.05 136,136,140 0.0 0.0 0.0 0,0,0
193 0.03 0.11 0.04 136,136,140 0.0 0.0 0.0 0,0,0
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194 0.03 0.09 0.04 136,136,140 0.0 0.0 0.0 0,0,0
195 0.03 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
196 0.02 0.20 0.03 136,136,140 0.0 0.0 0.0 0,0,0
197 0.01 0.05 0.01 136,136,140 0.0 0.0 0.0 0,0,0
198 0.01 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
199 0.01 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
200 0.03 0.15 0.03 136,136,140 0.0 0.0 0.0 0,0,0
201 0.02 0.12 0.03 136,136,140 0.0 0.0 0.0 0,0,0
202 0.02 0.12 0.03 136,136,140 0.0 0.0 0.0 0,0,0
203 0.03 0.15 0.03 136,136,140 0.0 0.0 0.0 0,0,0
204 0.01 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
205 0.01 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
206 0.01 0.05 0.01 136,136,140 0.0 0.0 0.0 0,0,0
207 8.80e-03 0.03 0.01 136,136,140 0.0 0.0 0.0 0,0,0
208 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
209 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
210 0.02 0.18 0.02 136,136,140 0.0 0.0 0.0 0,0,0
211 0.02 0.10 0.03 136,136,140 0.0 0.0 0.0 0,0,0
212 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
213 0.02 0.18 0.02 136,136,140 0.0 0.0 0.0 0,0,0
214 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
215 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
216 8.87e-03 0.03 0.01 136,136,140 0.0 0.0 0.0 0,0,0
321 8.27e-03 0.03 0.01 136,136,140 0.0 0.0 0.0 0,0,0
322 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
323 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
324 0.02 0.18 0.02 136,136,140 0.0 0.0 0.0 0,0,0
325 0.02 0.11 0.03 136,136,140 0.0 0.0 0.0 0,0,0
326 0.02 0.1 0.03 136,136,140 0.0 0.0 0.0 0,0,0
327 0.02 0.18 0.02 136,136,140 0.0 0.0 0.0 0,0,0
328 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
329 0.01 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
330 8.34e-03 0.03 0.01 136,136,140 0.0 0.0 0.0 0,0,0
331 0.01 0.05 0.01 136,136,140 0.0 0.0 0.0 0,0,0
332 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
333 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
334 0.03 0.15 0.03 136,136,140 0.0 0.0 0.0 0,0,0
335 0.02 0.1 0.03 136,136,140 0.0 0.0 0.0 0,0,0
336 0.02 0.1 0.03 136,136,140 0.0 0.0 0.0 0,0,0
337 0.03 0.15 0.03 136,136,140 0.0 0.0 0.0 0,0,0
338 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
339 0.01 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
340 0.01 0.05 0.01 136,136,140 0.0 0.0 0.0 0,0,0
341 0.02 0.18 0.03 136,136,140 0.0 0.0 0.0 0,0,0
342 0.02 0.10 0.03 136,136,140 0.0 0.0 0.0 0,0,0
343 0.03 0.09 0.04 136,136,140 0.0 0.0 0.0 0,0,0
344 0.03 0.11 0.04 136,136,140 0.0 0.0 0.0 0,0,0
345 0.03 0.15 0.04 136,136,140 0.0 0.0 0.0 0,0,0
346 0.03 0.15 0.04 136,136,140 0.0 0.0 0.0 0,0,0
347 0.03 0.11 0.04 136,136,140 0.0 0.0 0.0 0,0,0
348 0.03 0.09 0.04 136,136,140 0.0 0.0 0.0 0,0,0
349 0.03 0.10 0.03 136,136,140 0.0 0.0 0.0 0,0,0
350 0.02 0.19 0.03 136,136,140 0.0 0.0 0.0 0,0,0
351 0.02 0.08 0.02 136,136,140 0.0 0.0 0.0 0,0,0
352 0.03 0.09 0.03 136,136,140 0.0 0.0 0.0 0,0,0
353 0.06 0.21 0.08 136,136,140 0.0 0.0 0.0 0,0,0
354 0.06 0.19 0.07 136,136,140 0.0 0.0 0.0 0,0,0
355 0.05 0.17 0.07 136,136,140 0.0 0.0 0.0 0,0,0
356 0.05 0.17 0.07 136,136,140 0.0 0.0 0.0 0,0,0
357 0.06 0.19 0.07 136,136,140 0.0 0.0 0.0 0,0,0
358 0.06 0.21 0.08 136,136,140 0.0 0.0 0.0 0,0,0
359 0.03 0.09 0.03 136,136,140 0.0 0.0 0.0 0,0,0
360 0.02 0.07 0.02 136,136,140 0.0 0.0 0.0 0,0,0
361 0.02 0.05 0.02 136,136,140 0.0 0.0 0.0 0,0,0
362 0.03 0.13 0.04 136,136,140 0.0 0.0 0.0 0,0,0
363 0.03 0.15 0.04 136,136,140 0.0 0.0 0.0 0,0,0
364 0.02 0.13 0.03 136,136,140 0.0 0.0 0.0 0,0,0
365 0.02 0.1 0.03 136,136,140 0.0 0.0 0.0 0,0,0
366 0.02 0.1 0.03 136,136,140 0.0 0.0 0.0 0,0,0
367 0.02 0.13 0.03 136,136,140 0.0 0.0 0.0 0,0,0
368 0.03 0.15 0.04 136,136,140 0.0 0.0 0.0 0,0,0
Guscio rRfck rRfyk rPfck wR wF wP
0.06 0.21 0.08 0.0 0.0 0.0
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9 Azioni sulle fondazioni

Si riportano le azioni massime sulle fondazioni in oggetto:
NsLu_max = -332.90 kN/palo compressione

NsLu_min = +273.80 kN/palo trazione

TsLu_max = 28.77 kN/palo

Mstu_max = 10.50 kNm/palo

[ PROGETTO Inviluppo
[ Sforzo Normale [daN]

2.238e+04
1.867e+04
1.496e-+04
1.126e+04
7537.19
362577
114385

-3597 .06

7303.48
-1.102e+04
-1.473e+04
-1.844e+04
-2.215e+04
26672404
-2968e+04

-3.328e+404

| 433_RER_Bardella_Ponte_Tubo_SismaZ_v8.P5P

| PROGETTO il llecitazioni
| Taglio 2 [daN]

213458
-2489.56 =
-2844.54

[ 433_RER_Bardella_Ponte_Tubo_SismaZ_v8.PSP
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Si riportano in forma tabella i risultati per ogni elemento palo di fondazione:

Nodo [Tipo Palo Cmb Quota Fx Fy Fz Mx My Mz
cm daN daN daN daN cm daN cm daN cm
1 P21-PALO D 21.00 |1 1 -10.00 6.25 -31.77 -9503.46 1770.46 -1.331e+04 80.97
1 2 -10.00 -22.07 -16.34 -1.053e+04 [1075.14 -1.412e+04 93.72
1 3 -10.00 4.83 -23.49 -7020.54 1309.01 -9850.53 59.88
1 29 -10.00 2038.63 1288.13 [1.770e+04 3198.25 -1.457e+04 [773.63
1 36 -10.00 -2030.93 -316.81 -3.292e+04 -1405.51 -7547.28 -638.61
1 49 -10.00 [703.53 [772.42 [222.34 9806.80 -7.596e+04 2811.49
1 66 -10.00 657.23 892.11  12137.77 1.238e+04 |-7.408e+04 [2744.21
1 81 -10.00 [760.96 99.54 1888.12 1788.09 -1.188e+04 |335.27
1 84 -10.00 -784.86 -128.24 -1.714e+04 5.84 -8785.57 -200.39
1 91 -10.00 255.80 282.85 -4722.18 4279.39 -3.508e+04 [1106.09
1 929 -10.00 243.83 329.27 -3870.80 5199.49 -3.450e+04 [1078.88
1 133 |-10.00 4.83 -23.49 -7020.54 1309.01 -9850.53 59.88
1 134 -10.00 -11.95 -14.35 -7627.21 896.97 -1.033e+04 67.44
1 135 |-10.00 4.83 -23.49 -7020.54 1309.01 -9850.53 59.88
1 136 -10.00 -16.15 -12.06 -7778.88 793.96 -1.045e+04 69.33
1 137 -10.00 #4.83 -23.49 -7020.54 1309.01 -9850.53 59.88
1 138 -10.00 -14.05 -13.21 -7703.05 845.46 -1.039e+04 68.38
1 139 |-10.00 4.83 -23.49 -7020.54 1309.01 -9850.53 59.88
1 140 10.00 -11.95 -14.35 -7627.21 896.97 -1.033e+04 67.44
2 P21-PALO D 21.00 |1 2 -10.00 -20.38 13.91 -7478.30 -421.62 -1.420e+04 94.03
1 3 -10.00 5.75 -4.21 -5102.02 356.19 -9880.16 60.01
1 4 -10.00 -22.12 15.40 -5671.17 -547.60 -1.073e+04 [72.89
1 49 -10.00 [702.18 [1298.88 [8444.53 -1.547e+04 -7.580e+04 2811.07
1 56 -10.00 -574.91 1-1502.81 |-2.167e+04 [1.765e+04 4.808e+04 |-2551.38
1 57 -10.00 657.13 [1517.75 [1.079e+04 -1.802e+04 |-7.353e+04 2686.61
1 91 -10.00 256.02 495.23 |-246.53 -5918.82 -3.505e+04 [1106.06
1 94 -10.00 -260.52 |-563.18 |-1.152e+04 6524.41 1.343e+04 -923.64
1 95 -10.00 238.98 |578.00 [641.92 -6883.18 -3.420e+04 [1058.93
1 133  10.00 5.75 -4.21 -5102.02 356.19 -9880.16 60.01
1 134 10.00 -10.77 7.41 -5439.30 -179.39 -1.038e+04 67.64
1 135 10.00 5.75 -4.21 -5102.02 356.19 -9880.16 60.01
1 136  -10.00 -14.90 10.32 -5523.62 -313.28 -1.051e+04 69.55
1 137 10.00 5.75 -4.21 -5102.02 356.19 -9880.16 60.01
1 138 -10.00 -12.83 8.87 -5481.46 -246.34 -1.045e+04 68.60
1 139 10.00 5.75 -4.21 -5102.02 356.19 -9880.16 60.01
1 140 -10.00 -10.77 7.41 -5439.30 -179.39 -1.038e+04 67.64
3 P21-PALO D 21.00 1 2 -10.00 -17.13 46.68 -4365.77 -2128.12 -1.448e+04 93.43
1 3 -10.00 7.91 16.73 -3141.15 -735.24 -1.007e+04 59.63
1 16 -10.00 [1393.37 -583.68 |-2.852e+04 [1.109e+04 [1.754e+04 -635.65
1 17 -10.00 -1379.12 645.67 2.208e+04 -1.391e+04 -4.011e+04 [770.03
1 49 -10.00 699.14 2065.14 [1.663e+04 +-5.430e+04 |-7.555e+04 2807.28
1 54 -10.00 [1676.65 [2285.99 6454.40 -5.718e+04 -6.587e+04 [2739.53
1 74 -10.00 512.95 -201.90 -1.271e+04 3334.72 503.03 -199.36
1 75 -10.00 -529.78 [263.88 16298.61 -6149.59 -2.167e+04 |333.79
1 91 -10.00 256.35 800.81  4238.79 -2.143e+04 |-3.509e+04 [1104.36
1 93 -10.00 631.66 883.39 |504.63 -2.249e+04 -3.156e+04 [1076.97
1 133 -10.00 [7.91 16.73 -3141.15 -735.24 -1.007e+04 59.63
1 134 -10.00 -8.41 30.99 -3205.31 -1407.44 -1.059e+04 67.22
1 135 |-10.00 [7.91 16.73 -3141.15 -735.24 -1.007e+04 59.63
1 136 -10.00 -12.50 34.55 -3221.36 -1575.49 -1.072e+04 69.11
1 137 -10.00 [7.91 16.73 -3141.15 -735.24 -1.007e+04 59.63
1 138 -10.00 -10.46 32.77 -3213.34 -1491.46 -1.065e+04 68.16
1 139 -10.00 [7.91 16.73 -3141.15 -735.24 -1.007e+04 59.63
1 140 |-10.00 18.41 30.99 -3205.31 -1407.44 -1.059e+04 67.22
4 P21-PALO D 21.00 |1 2 -10.00 -56.69 51.40 -4420.45 -2536.45 -1.255e+04 93.80
1 3 -10.00 -17.31 19.88 -3164.68 -1007.64 -8839.93 59.88
1 22 -10.00 [1660.41 590.30 -2.366e+04 -1.386e+04 4295.18 799.07
1 27 -10.00 -1703.06 -521.48 [1.714e+04 [1.046e+04 -2.410e+04 |-664.10
1 35 -10.00 -1702.82 -586.49 [1.713e+04 [1.125e+04 |-2.412e+04 |-641.89
1 54 -10.00 477.97 2287.96 -9530.60 -5.735e+04 -5258.54 2738.00
1 77 -10.00 607.98 244.12 -1.091e+04 -6281.23 -4172.39 343.15
1 79 -10.00 -678.82 [282.89 14403.00 -8884.17 -1.430e+04 408.03
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Nodo Tipo Palo Cmb Quota Fx Fy Fz Mx My Mz

1 80  -10.00 -681.73 |-175.29 4421.33 2874.64 -1.423e+04 -208.18

1 93  -10.00 |160.66 |886.27  -5563.61 -2.274e+04 -7778.08 1076.56

1 133  10.00 }-17.31 19.88 -3164.68  -1007.64  |-8839.93  |59.88

1 134 110.00 -36.87  [34.41 -3242.37  1703.29  -9201.30  [67.48

1 135 10.00 -17.31 19.88 -3164.68  -1007.64  -8839.93  |59.88

1 136 -10.00 -41.76  38.04 -3261.80  -1877.21 -9291.65  69.39

1 137 +10.00 -17.31 19.88 -3164.68  -1007.64  -8839.93  59.88

1 138 -10.00 -39.32  36.23 -3252.09  -1790.25  -9246.47  68.44

1 139 -10.00 -17.31 19.88 -3164.68  -1007.64  -8839.93  |59.88

1 140 10.00 -36.87  34.41 -3242.37  -1703.29  9201.30  67.48
5 P21-PALO D 21.00 |1 2 -10.00 |-100.13 56.05 -4404.83  -2938.58  -1.027e+04 [93.81

1 3 -10.00 }-45.08  23.00 -3140.98  -1276.95  -7382.47  |59.91

1 30 -10.00 |1296.75 |658.62 |-2.850e+04 |-1.496e+04 2.245e+04 [777.98

1 35 -10.00 -1401.93 |-583.07 [12.201e+04 [1.097e+04 -3.897e+04 -642.94

1 43  -10.00 [734.76  |-2000.11 [1.660e+04 5.110e+04 |-7.751e+04 -2677.85

1 54  -10.00 -734.71 [2292.63 [2.543e+04 |-5.776e+04 5.598e+04 [2740.04

1 81 -10.00 451.09 272.05 1.273e+04 -6876.45 [3709.52 335.18

1 84  -10.00 -587.35 |-196.49 6273.74 2886.73 -1.883e+04 -200.19

1 88  -10.00 |193.45 |-732.50 4258.40 1.807e+04 -3.218e+04 |-969.94

1 93  -10.00 -317.35 [890.12 1.157e+04 |-2.307e+04 |1.640e+04 [1077.33

1 133  -10.00 -45.08  23.00 -3140.98  -1276.95  -7382.47  |59.91

1 134 -10.00 -68.13  37.78 -3228.43  -1994.86  -7561.44  67.49

1 135 1+10.00 -45.08  23.00 -3140.98  -1276.95  -7382.47  |59.91

1 136 -10.00 -73.90  41.47 -3250.29  -2174.34  -7606.19  69.39

1 137 -10.00 -45.08  23.00 -3140.98  -1276.95  -7382.47  |59.91

1 138 -10.00 -71.01 39.63 -3239.36  -2084.60  -7583.81 68.44

1 139 -10.00 -45.08  23.00 -3140.98  -1276.95  -7382.47  |59.91

1 140 +10.00 -68.13  [37.78 -3228.43  1994.86  -7561.44  |67.49
6 P21-PALO D 21.00 |1 2 -10.00 |-103.46 [26.59 -7517.65  -1493.56  -9986.58  93.40

1 3 -10.00 |-47.28 4.21 -5102.02  -356.19 -7193.12  59.63

1 43  -10.00 [737.88 -1273.63 |8403.15 1.433e+04 |-7.777e+04 -2681.89

1 55  -10.00 |1712.40 |-1493.86 [1.078e+04 [1.689e+04 [6.741e+04 -2555.89

1 58  10.00 -1749.72 [1526.91 2.170e+04 |-1.879e+04 14.802e+04 [2690.33

1 88  10.00 [193.07 -470.72 -277.29 4779.22 -3.214e+04 1971.61

1 94  -10.00 561.74 |-554.01 620.39 5748.51 -2.823e+04 -923.90

1 95  -10.00 -702.81 [587.18 1.155e+04 |-7659.58 1.352e+04 [1058.29

1 133 -10.00 -47.28 4.21 -5102.02  -356.19 -7193.12  59.63

1 134 -10.00 -70.54  |16.59 -5462.62  -955.53 -7355.15  67.19

1 135 +10.00 ~47.28 4.21 -5102.02  -356.19 -7193.12  59.63

1 136 -10.00 -76.35 |19.68 -5552.76  -1105.37  -7395.66  69.08

1 137 +-10.00 -47.28 4.21 -5102.02  -356.19 -7193.12  59.63

1 138  -10.00 -73.45 18.13 -5507.69  -1030.45 -7375.41 68.14

1 139 +-10.00 -47.28 4.21 -5102.02  -356.19 -7193.12  59.63

1 140 +10.00 -70.54 [16.59 -5462.62  -955.53 -7355.15  67.19
7 P21-PALO D 21.00 |1 1 -10.00 |-65.40 -21.95 -9503.69  950.43 -9677.16  80.66

1 2 -10.00 |-105.08 -5.40 -1.057e+04 |162.88 -9913.58  93.58

1 3 -10.00 -48.16  -16.23  -7020.71 703.18 -7167.08  59.65

1 15  110.00 [1998.42 |-312.96 [1.772e+04 |-2040.15  |-1.259e+04 -641.10

1 18  110.00 -2110.17 [300.09 -3.298e+04 2514.31 -3484.49  [775.56

1 43  -10.00 [740.82 |-787.98 [173.29 -8855.42 | -7.810e+04 |-2682.68

1 54  -10.00 -747.91 [897.86 1.762e+04 [1.177e+04 5.704e+04 [2744.86

1 74  -10.00 696.62 -123.02 |1865.06 -594.36 -8696.03  -199.55

1 75 +10.00 -839.96 [110.16 -1.717e+04 [1067.33 -5918.32  334.16

1 88  -10.00 |192.88 |-302.81 -4800.64 |-3164.35 -3.218e+04 -971.64

1 93  -10.00 -324.53 [336.38 |-1.136e+04 4557.37 1.696e+04 [1079.04

1 133 10.00 -48.16  -16.23  -7020.71 703.18 -7167.08  59.65

1 134 +10.00 -71.67 -6.43 -7650.71 236.48 -7307.18  67.30

1 135 +10.00 -48.16  |-16.23  -7020.71 703.18 -7167.08  59.65

1 136 -10.00 -77.55 -3.98 -7808.21 119.81 -7342.20  69.22

1 137 +10.00 -48.16  |-16.23  -7020.71 703.18 -7167.08  59.65

1 138  -10.00 -74.61 -5.20 -7729.46 178.15 -7324.69  68.26

1 139 10.00 -48.16  -16.23  -7020.71 703.18 -7167.08  59.65

1 140 +10.00 -71.67 |-6.43 -7650.71 236.48 -7307.18  67.30
8 P21-PALO D 21.00 |1 1 -10.00 |-30.07  -26.89  -9544.01 1362.53 -1.146e+04 80.97

1 2 -10.00 |-64.06 -10.90  -1.059e+04 620.74 -1.199e+04 93.80

1 3 -10.00 }-22.03  -19.88  -7050.49  1007.64 -8489.13  59.88

1

-10.00 [1669.76 253.34  |1.280e+04 [2265.30 4350.77 798.48




ERegioneEmilia—Romagna

Progetto esecutivo

PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

COMMESSA LOTTO  ELABORATO DOCUMENTO REV.
PONTE-TUBO - RELAZIONE DI CALCOLO 433 " B 5193 1
Nodo Tipo Palo Cmb Quota Fx Fy Fz Mx My Mz
1 28  -10.00 -1722.55 -274.16 |-2.811e+04 -1129.18  -2.341e+04 |-663.51
1 35 -10.00 -1707.64 |-307.76 [2.777e+04 |-2006.50 -2.377e+04 -646.86
1 54  -10.00 472.68 [892.19 |-1657.36 1.226e+04 -4858.67  [2754.36
1 77  -10.00 602.69 |88.84 7.88 1231.13 -3773.22  344.70
1 79  +10.00 -684.13 [70.05 -1.532e+04 [1904.30 -1.390e+04 409.54
1 80  -10.00 -687.03 |-109.65 [1.535e+04 |-95.01 -1.383e+04 -209.73
1 93  -10.00 |155.39 [331.76  -5332.54  4950.45 -7379.96 1082.74
1 133 -10.00 }-22.03  -19.88 |-7050.49  |1007.64 -8489.13  59.88
1 134 +-10.00 -42.17  -10.41 -7671.57  |568.06 -8801.52  67.48
1 135 +10.00 }-22.03  -19.88  |-7050.49  |1007.64 -8489.13  59.88
1 136 -10.00 -47.20 -8.04 -7826.84  458.16 -8879.61 69.39
1 137 +-10.00 }-22.03 -19.88 |-7050.49  |1007.64 -8489.13  59.88
1 138  -10.00 -44.69  -9.22 -7749.21 513.11 -8840.56  68.44
1 139 +10.00 }-22.03  -19.88 |-7050.49  [1007.64 -8489.13  59.88
1 140 +10.00 -42.17  |-10.41 -7671.57  568.06 -8801.52  67.48
9 P21-PALO D 21.00 |1 2 -10.00 |-59.86  20.26 -7593.34  -958.34 -1.230e+04 93.79
1 3 -10.00 -19.46 0.0 -5165.76  -4.75e-06  -8668.17  |59.87
1 35 -10.00 -1695.37 |-448.80 |-5411.32  4664.20 -2.486e+04 644.33
1 57  -10.00 -527.18 [1507.94 15329.27  |-1.699e+04 -1.375e+04 [2688.16
1 79  10.00 -677.46 [151.73 -5526.15  |-2022.26  -1.447e+04 408.71
1 89  -10.00 |157.57 1498.89 -5494.68 |-5971.06  -7510.67 1087.17
1 92  -10.00 -235.92 |-474.88 |-5545.48  4835.25 -1.053e+04 -952.22
1 95  10.00 }-226.54 [577.42 -5506.61 -6770.22  -1.074e+04 [1059.41
1 117 -10.00 496.27 405.32 |-4975.18  -5083.83  -5372.00  |850.67
1 124 -10.00 -543.50 -381.31 |-6064.87  3948.02 -1.407e+04 -715.72
1 133  -10.00 -19.46 0.0 -5165.76  -4.75e-06  -8668.17  59.87
1 134 -10.00 -39.18  |12.00 -5520.08  -567.90 -9017.92  67.47
1 135 +10.00 -19.46 0.0 -5165.76  -4.75e-06  -8668.17  |59.87
1 136 -10.00 -44.11 15.01 -5608.66  -709.88 -9105.36  69.38
1 137 +-10.00 -19.46 0.0 -5165.76  -4.75e-06  -8668.17  |59.87
1 138 -10.00 -41.64  |13.50 -5564.37  -638.89 -9061.64  68.42
1 139 -10.00 -19.46 0.0 -5165.76  -4.75e-06  -8668.17  |59.87
1 140 +10.00 -39.18 [12.00 -5520.08  -567.90 -9017.92  B67.47
232 |P21-PALO D 21.00 |1 1 -10.00 [349.36  22.65 -3855.39  -997.00 -2805.36  80.14
1 2 -10.00 [376.91 46.71 -3963.67  -2131.33  -1928.19  |-192.94
1 3 -10.00 258.60 [16.75 -2843.30  -737.62 -2084.79  -59.26
1 5 -10.00 [1645.63 645.69 [2.237e+04 |1.391e+04 2.796e+04 -769.66
1 12 -10.00 -1064.19 -583.65 |-2.815e+04 |1.109e+04 -3.255e+04 636.10
1 42 -10.00 |-1410.15 [2286.02 6752.25 -5.719e+04 5.372e+04 |-2739.17
1 68  -10.00 |1087.80 |-2003.10 }-2.262e+04 [5.147e+04 -7.138e+04 [2673.68
1 69  -10.00 [796.28 [263.90 6596.46 -6151.97  9523.75 -333.43
1 72 10.00 }-246.44 |201.87 |1.241e+04 [3332.33 -1.265e+04 [199.72
1 87  -10.00 -365.16 [883.42 802.48 -2.249e+04 [1.941e+04 1076.60
1 100 +10.00 539.69 |-738.81 -1.035e+04 [1.861e+04 |-2.606e+04 [970.29
1 133 -10.00 258.60 |16.75 -2843.30  -737.62 -2084.79  59.26
1 134 110.00 274.92 31.01 -2907.46  -1409.82  -1564.99  |-66.85
1 135 1+10.00 258.60 |16.75 -2843.30  -737.62 -2084.79  159.26
1 136 -10.00 279.00 34.58 -2923.51 -1577.87  |-1435.04  68.75
1 137 10.00 258.60 [16.75 -2843.30  -737.62 -2084.79  -59.26
1 138  -10.00 276.96 32.80 -2915.49  -1493.85  -1500.01 -67.80
1 139 -10.00 258.60 |16.75 -2843.30  -737.62 -2084.79  59.26
1 140 +10.00 274.92 [31.01 -2907.46  -1409.82  -1564.99  |-66.85
233 P21-PALO D 21.00 |1 1 -10.00 [349.84 -5.70 -6909.15  482.18 -2784.68  81.35
1 2 -10.00 [377.72  [13.91 -7478.30  -421.62 -1935.08  194.24
1 3 -10.00 258.95 -4.21 -5102.02  356.19 -2068.91 -60.16
1 4 -10.00 [286.82 |15.40 -5671.17  -547.60 -1219.32  73.05
1 37  -10.00 -392.43 [1517.75 [1.079e+04 |-1.802e+04 6.159e+04 -2686.76
1 44 -10.00 [1047.11 |-1502.81 }-2.167e+04 |1.765e+04 |-6.940e+04 2551.10
1 68  -10.00 1092.16 |-1283.93 -1.932e+04 [1.510e+04 -7.166e+04 [2675.57
1 85 -10.00 25.72 578.00 641.92 -6883.18  [2.225e+04 |1059.09
1 88  -10.00 525.21 |-563.18 1.152e+04 |6524.41 -2.538e+04 923.49
1 100 -10.00 542.26  -480.40 |-1.063e+04 5560.05 -2.623e+04 970.62
1 133  -10.00 258.95 |4.21 -5102.02  356.19 -2068.91 -60.16
1 134 -10.00 275.46 [7.41 -5439.30  -179.39 -1565.45  67.80
1 135 +10.00 258.95 +4.21 -5102.02  [356.19 -2068.91 -60.16
1 136 -10.00 279.59 10.32 -5523.62  -313.28 -1439.58  -69.71
1 137 +10.00 258.95 4.21 -5102.02  [356.19 -2068.91 -60.16




PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO

E RegiﬂneEmilia'Rﬂmagna DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

Progetto esecutivo

COMMESSA LOTTO  ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 » B1 519.v3 1 261 di 288

Nodo Tipo Palo Cmb Quota Fx Fy Fz Mx My Mz

1 138 -10.00 277.53 8.87 -5481.46  -246.34 -1502.52  168.75

1 139 10.00 258.95 4.21 -5102.02  356.19 -2068.91 -60.16

1 140 +10.00 275.46 [7.41 -5439.30  -179.39 -1565.45  67.80
234 |P21-PALO D 21.00 |1 1 -10.00 [353.54  -31.81 -9905.56 1773.68 -3097.73  180.48

1 2 -10.00 [381.86 -16.38  -1.093e+04 [1078.36 -2285.66  193.23

1 3 -10.00 261.68 -23.52  -7318.39  [1311.39 -2300.18  59.52

1 24  -10.00 2360.12 -316.84 |-3.329e+04 -1402.57  -7461.05 |639.06

1 25  -10.00 -1772.12 [288.10 [1.740e+04 [3200.64 2421.54 -773.26

1 46 -10.00 -390.73 892.08 [1839.92 1.238e+04 6.193e+04 |-2743.84

1 68  -10.00 |1097.55 |-801.12 |1.589e+04 |-8012.59  -7.212e+04 2676.79

1 78  -10.00 |1051.37 |-128.27 |1.744e+04 8.23 -3365.13  200.76

1 79  10.00 -494.45 99.52 1590.27 1790.48 -272.77 -334.90

1 89  -10.00 22.68 329.25 4168.65  5201.88 2.235e+04 1078.52

1 100 -10.00 546.20 -311.57 |-1.083e+04 -2483.07  -2.657e+04 |971.58

1 133 10.00 261.68 |23.52  |-7318.39  |1311.39 -2300.18  59.52

1 134 10.00 278.46  -14.37  |-7925.06  899.35 -1818.95  167.07

1 135 -10.00 261.68 -23.52  |-7318.39  [1311.39 -2300.18  59.52

1 136 -10.00 282.65 -12.09  |-8076.73  [796.34 -1698.65  68.96

1 137 +10.00 261.68 -23.52  |-7318.39  [1311.39 -2300.18  59.52

1 138 -10.00 280.55 -13.23  |-8000.90  847.85 -1758.80  68.02

1 139 -10.00 261.68 23.52  |-7318.39  |1311.39 -2300.18  59.52

1 140 +-10.00 278.46 -14.37  |-7925.06  [899.35 -1818.95  167.07
235 |P21-PALO D 21.00 |1 1 -10.00 [389.69 -26.89  -9946.53 1362.53 -4925.84  180.97

1 2 -10.00 423.68 -10.90  -1.099e+04 620.74 -4398.69  93.80

1 3 -10.00 288.41 -19.88  -7348.65 [1007.64 -3652.08  59.88

1 32  -10.00 2051.58 |-274.16 |-2.848e+04 |-1129.18  8409.88 663.51

1 33  -10.00 -1403.38 [253.34 1.251e+04 [2265.30 -1.649e+04 -798.48

1 36  -10.00 -1349.95 [-224.55 [1.206e+04 |-2904.61 -1.843e+04 834.35

1 42  -10.00 -206.30 892.19 |-1955.52 1.226e+04 |-7282.54  |-2754.36

1 82  -10.00 95341 |-109.65 [1.565e+04 |-95.01 1688.61 209.73

1 83  -10.00 -336.31 [88.84 -290.28 1231.13 -8367.99  344.70

1 84  -10.00 -333.41 1-90.86 -316.41 -768.18 -8438.87  274.57

1 87  10.00 110.99 [331.76  -5630.71 4950.45 -4761.24  -1082.74

1 133 -10.00 288.41 -19.88  |-7348.65  |1007.64 -3652.08  59.88

1 134 -10.00 308.55 -10.41 -7969.74  |568.06 -3339.69  67.48

1 135 10.00 288.41 |-19.88  -7348.65 [1007.64 -3652.08  -59.88

1 136 -10.00 313.59 -8.04 -8125.01 458.16 -3261.60  169.39

1 137 -10.00 288.41 -19.88  |-7348.65  [1007.64 -3652.08  59.88

1 138 +10.00 311.07 }9.22 -8047.37 513.11 -3300.64  -68.44

1 139 10.00 288.41 -19.88  |-7348.65  |1007.64 -3652.08  59.88

1 140 10.00 308.55 |-10.41 -7969.74  568.06 -3339.69  -67.48
236 |P21-PALO D 21.00 |1 1 -10.00 425.19 -21.91 -9905.79  947.22 -6726.29  -81.16

1 2 -10.00 464.87 -5.37 -1.097e+04 |159.66 -6489.88  94.07

1 3 -10.00 [314.66 -16.21 -7318.56  [700.80 -4983.63  -60.02

1 6 -10.00 [2376.67 [300.11  -3.328e+04 2511.93 -8666.21 -775.93

1 11 -10.00 |-1669.23 -312.93 |1.735e+04 -2043.10  |-2422.44  p40.65

1 42 -10.00 [1014.42 [897.89 1.792e+04 [1.176e+04 |-6.919e+04 |-2745.23

1 58  -10.00 |1045.35 [775.10 |-1.566e+04 9329.98 -7.079e+04 2817.19

1 69  10.00 [1106.47 [110.18 |1.746e+04 [1064.94 -6232.38  -334.53

1 72  -10.00 -430.11 122.99 [|1567.20 -596.74 -3454.67 199.19

1 87  -10.00 591.03 [336.41 |-1.166e+04 4554.99 -2.911e+04 1079.40

1 95  10.00 602.73 [289.98 -1.080e+04 [3634.94 -2.971e+04 -1106.61

1 133 -10.00 314.66 -16.21 -7318.56  [700.80 -4983.63  160.02

1 134 -10.00 338.18 -6.41 -7948.56  234.10 -4843.53  167.67

1 135 1+10.00 314.66 -16.21 -7318.56  [700.80 -4983.63  160.02

1 136 -10.00 344.06 -3.95 -8106.06 117.42 -4808.50  69.58

1 137 110.00 314.66 |-16.21 -7318.56  [700.80 -4983.63  160.02

1 138 +10.00 341.12 |-5.18 -8027.31 175.76 -4826.01 -68.63

1 139 -10.00 314.66 -16.21 -7318.56  [700.80 -4983.63  160.02

1 140 +10.00 [338.18 |-6.41 -7948.56  234.10 -4843.53  [67.67
237 P21-PALO D 21.00 |1 1 -10.00 421.55 5.70 -6909.15  -482.18 -6418.09  80.42

1 2 -10.00 460.80 [26.59 -7517.65  -1493.56  -6144.66  |-93.19

1 3 -10.00 311.98 4.21 -5102.02  -356.19 -4755.95  159.47

1 38  -10.00 2014.42 [1526.91 |2.170e+04 |-1.879e+04 5.997e+04 -2690.18

1 43 -10.00 -1240.20 -1493.86 [1.078e+04 [1.689e+04 4.610e+04 [2556.16

1 58  -10.00 |1039.90 [1306.69 -1.933e+04 |-1.623e+04 |7.032e+04 -2816.19

1

-10.00 967.51 587.18 -1.155e+04 -7659.58  |-2.547e¢+04 -1058.14
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PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO
DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI
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COMMESSA LOTTO  ELABORATO DOCUMENTO REV. FOGLIO
PONTE-TUBO - RELAZIONE DI CALCOLO 433 » B1 519.v3 1 262 di 288

Nodo Tipo Palo Cmb Quota Fx Fy Fz Mx My Mz

1 88  -10.00 -297.04 |-554.01 620.39 5748.51 1.628e+04 924.06

1 95 -10.00 598.85 |503.89 |-1.065e+04 -6690.29  |2.938e+04 -1105.84

1 133 -10.00 311.98 4.21 -5102.02  -356.19 -4755.95  159.47

1 134 110.00 335.23  |16.59 -5462.62  -955.53 -4593.92  67.04

1 135 1+10.00 311.98 4.21 -5102.02  -356.19 -4755.95  159.47

1 136 -10.00 341.05 |19.68 -5552.76  -1105.37  -4553.41 -68.93

1 137 +10.00 311.98 4.21 -5102.02  -356.19 -4755.95  159.47

1 138 -10.00 338.14 |18.13 -5507.69  -1030.45 -4573.66  |-67.99

1 139 -10.00 311.98 4.21 -5102.02  -356.19 -4755.95  159.47

1 140 10.00 335.23  |16.59 -5462.62  -955.53 -4593.92  67.04
238 |P21-PALO D 21.00 |1 1 -10.00 421.01  31.07 -3855.16  -1723.89  -6433.93  |-81.50

1 2 -10.00 459.92  56.01 -4002.73  -2935.36 -6131.90  -94.30

1 3 -10.00 [311.58 22.97 -2843.13  -1274.57  -4768.24  -60.27

1 23  -10.00 [1731.12 -583.10 [2.238e+04 |1.097e+04 2.396e+04 |642.49

1 26  -10.00 -1030.24 658.59 |-2.821e+04 -1.495e+04 -3.460e+04 |-778.34

1 42  -10.00 [1001.21 [2292.61 -2.513e+04 -5.776e+04 -6.813e+04 -2740.40

1 58  -10.00 |1033.92 [2075.62 [-2.288e+04 |-5.509e+04 -6.987e+04 -2813.39

1 78 -10.00 853.86 |-196.52 6571.59 2889.11 6681.70 199.83

1 79  -10.00 -184.58 [272.02 1.243e+04 |-6874.07  -1.586e+04 -335.54

1 87  -10.00 583.86 [890.10 -1.127e+04 |-2.307e+04 |2.855e+04 -1077.69

1 95  -10.00 596.22 [808.04 -1.042e+04 |-2.206e+04 |2.921e+04 -1105.29

1 133 -10.00 311.58 22.97 -2843.13 127457  -4768.24  |-60.27

1 134 110.00 334.64 37.75 -2930.58  -1992.48  -4589.26  |-67.86

1 135 +10.00 311.58 22.97 -2843.13 127457  -4768.24  |-60.27

1 136 -10.00 340.40 41.45 -2952.44  -:2171.95 454452  |-69.75

1 137 110.00 311.58 [22.97 -2843.13 127457  -4768.24  |-60.27

1 138  -10.00 337.52 39.60 -2941.51 -2082.22  -4566.89  -68.81

1 139 +10.00 311.58 [22.97 -2843.13 127457  -4768.24  |-60.27

1 140 10.00 334.64 37.75 -2930.58  -1992.48  -4589.26  |-67.86
239 P21-PALO D 21.00 |1 1 -10.00 [383.30 26.89 -3886.82  -1362.53  -4450.26  |-80.97

1 2 -10.00 416.31 51.40 -4017.93  -2536.45  -3840.44  -93.80

1 3 -10.00 [283.69 [19.88 -2866.51 -1007.64  |-3301.28  59.88

1 31 -10.00 2032.10 52148 [1.751e+04 [1.046e+04 9103.91 664.10

1 34  -10.00 -1394.03 |590.30 -2.336e+04 |-1.386e+04 -1.644e+04 -799.07

1 36  -10.00 -1354.82 |-621.17 [-2.328e+04 [1.723e+04 -1.808e+04 830.37

1 42 -10.00 |-211.59 [2287.96 }9232.43  |-5.735e+04 |-6882.66  -2738.00

1 82  -10.00 948.11 |-175.29 4719.50 2874.64 2089.00 208.18

1 83  -10.00 -341.60 [244.12 1.061e+04 |-6281.23  -7968.81 -343.15

1 84  -10.00 -338.69 |-214.07 |-1.059e+04 5477.58 -8039.88  273.06

1 87  -10.00 |105.72 [886.27 |-5265.45  |-2.274e+04 14363.12  -1076.56

1 133 10.00 283.69 [19.88 -2866.51 -1007.64  -3301.28  59.88

1 134 110.00 [303.26  [34.41 -2944.21 -1703.29  |-2939.90  67.48

1 135 -10.00 283.69 19.88 -2866.51 -1007.64  |-3301.28  59.88

1 136 10.00 308.15 [38.04 -2963.63  -1877.21 -2849.56  -69.39

1 137 -10.00 283.69 19.88 -2866.51 -1007.64  |-3301.28  59.88

1 138 -10.00 305.70 36.23 -2953.92  -1790.25  -2894.73  |-68.44

1 139 -10.00 283.69 19.88 -2866.51 -1007.64  |-3301.28  59.88

1 140 10.00 303.26  34.41 -2944.21 -1703.29  |-2939.90  67.48
240 |P21-PALO D 21.00 |1 1 -10.00 [383.94 0.0 -6995.43  -5.62e-06  -4425.17  |-80.95

1 2 -10.00 417.21  20.26 -7593.34  958.34 -3834.97  193.79

1 3 -10.00 [284.16 0.0 -5165.76  -4.14e-06  -3282.11 -59.87

1 36  10.00 -1344.90 -356.20 -5659.25  [3228.63 -1.895e+04 832.19

1 38 -10.00 806.48 [1507.94 1-5639.99  |-1.699e+04 |1456.66 -2692.85

1 84  -10.00 -334.40 |-127.72 15514.01 886.45 -8381.72  273.76

1 85  10.00 491.24 577.42 -5506.61 -6770.22  -1211.04  1059.41

1 98  -10.00 500.63 |-474.88 |-5545.48  4835.25 -1425.11 952.22

1 99  -10.00 |107.13 1498.89 -5494.68 |-5971.06  -4439.61 -1087.17

1 128 -10.00 |870.46  -373.38 |-6064.87  3646.47 -691.68 715.72

1 129 10.00 }-231.57 [397.39 |-4975.18  -4782.28  -6578.28  -850.67

1 133 -10.00 284.16 0.0 -5165.76  -4.14e-06  -3282.11 -59.87

1 134 -10.00 303.88 |12.00 -5520.08  -567.90 -2932.36  167.47

1 135 -10.00 284.16 0.0 -5165.76  -4.14e-06  -3282.11 -59.87

1 136 -10.00 308.81  [15.01 -5608.66  -709.88 -2844.92  169.38

1 137 -10.00 284.16 0.0 -5165.76  -4.14e-06  -3282.11 -59.87

1 138 -10.00 306.35 |13.50 -5564.37  -638.89 -2888.64  168.42

1 139 -10.00 284.16 0.0 -5165.76  -4.14e-06  3282.11 -59.87

1 140 10.00 303.88 12.00 -5520.08  -567.90 -2932.36  167.47
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499  |P21-PALO D 21.00 [1 2 -10.00 |-37.18  37.69 -5447.06  -1721.91 -1.350e+04 93.03
1 3 -10.00 }-4.89 11.03 -3817.45  -479.25 -9440.87  59.36
1 16 -10.00 [1537.17 520.24 |-2.010e+04 [7867.45 1.048e+04 -637.12
1 17 -10.00 -1551.75 569.30 [1.211e+04 -1.010e+04 -3.165e+04 |770.96
1 49  +-10.00 82.77 1798.42 [7035.70 -4.071e+04 -4.446e+04 2811.49
1 54  -10.00 |1072.59 [2020.47 -220.12 -4.369e+04 -3.528e+04 2744.43
1 74  10.00 558.34 181.92 -1.001e+04 [2296.46 -1726.06  -200.11
1 75  -10.00 -604.02 [230.97 2049.14 -4528.03  |-1.804e+04 [333.96
1 91 -10.00 [14.28 695.92  |128.96 -1.611e+04 -2.289e+04 [1105.77
1 93  -10.00 394.24 |[779.00 -2501.56  |-1.721e+04 -1.955e+04 |1078.64
1 133  -10.00 -4.89 11.03 -3817.45  |-479.25 -9440.87  59.36
1 134 110.00 -22.84 [24.53 -3980.40 -1115.79  -9881.28  66.93
1 135 -10.00 -4.89 11.03 -3817.45  -479.25 -9440.87  59.36
1 136 -10.00 -27.33  27.90 -4021.14 127492  -9991.38  68.82
1 137 +10.00 -4.89 11.03 -3817.45  -479.25 -9440.87  59.36
1 138 -10.00 }-25.09 [26.21 -4000.77  -1195.35  -9936.33  67.87
1 139 -10.00 -4.89 11.03 -3817.45  -479.25 -9440.87  59.36
1 140 10.00 -22.84  24.53 -3980.40 111579  -9881.28  66.93
500 |P21-PALO D 21.00 |1 2 -10.00 |-78.72  44.34 -5466.56  -2297.93  -1.139e+04 (94.46
1 3 -10.00 |-31.40 1547 -3817.37  -863.91 -8097.74  B0.31
1 30 -10.00 |1474.87 |652.85 |-2.009e+04 |-1.518e+04 |1.366e+04 [779.63
1 35 -10.00 -1549.21 |-594.16 [1.208e+04 [1.211e+04 -3.180e+04 -643.70
1 43  -10.00 [146.90 -1748.64 [7022.11 3.830e+04 |-4.787e+04 |-2682.05
1 54  -10.00 -132.26 [2025.12 1.621e+04 |-4.410e+04 2.555e+04 [2745.49
1 81 -10.00 [527.98 264.76  -1.002e+04 -6680.51 -114.04 336.09
1 84  -10.00 -633.43 |-206.07 2038.62 3614.07 -1.662e+04 -200.17
1 88  -10.00 -19.28  |-642.68 [146.04 1.352e+04 -2.147e+04 |-971.19
1 93  10.00 -79.97 [783.75 -8556.23  -1.762e+04 4392.26 1079.68
1 133  -10.00 -31.40 1547 -3817.37  -863.91 -8097.74  60.31
1 134 110.00 -52.73  29.35 -3991.95  -1533.22  |-8367.48  67.96
1 135 1+10.00 -31.40 1547 -3817.37  -863.91 -8097.74  60.31
1 136 -10.00 -58.06  32.82 -4035.59  -1700.55  |-8434.92  69.87
1 137 110.00 -31.40 [15.47 -3817.37  -863.91 -8097.74  60.31
1 138 -10.00 -55.39  31.08 -4013.77  -1616.88  -8401.20  68.92
1 139 +-10.00 -31.40 1547 -3817.37  -863.91 -8097.74  60.31
1 140 +10.00 -52.73  [29.35 -3991.95 -1533.22  -8367.48 [67.96
501 |P21-PALO D 21.00 |1 1 -10.00 |-48.93 -14.50 -8673.15  621.04 -1.040e+04 80.59
1 2 -10.00 -85.61 3.29 -9578.71 -224.97 -1.080e+04 93.41
1 3 -10.00 |-35.98  -10.73  -6406.49  459.50 -7704.06  59.60
1 15  110.00 [1843.77 |-349.88 9218.66 -319.36 -4435.50  -641.26
1 18  110.00 -1928.04 [349.50 -2.308e+04 [236.59 -1.285e+04 [775.63
1 43  -10.00 [147.43 |907.93 1-3939.06  -3545.53  |4.790e+04 -2682.37
1 59  -10.00 |132.21 |-1073.24 -2801.65  -3620.11 -4.709e+04 -2609.81
1 74  10.00 647.02 -133.02 -902.00 -121.27 -6026.08  -199.73
1 75 +-10.00 -762.45 [132.65 |1.298e+04 [37.58 -9850.12  334.12
1 88  -10.00 -22.26  |-344.19 -5898.71 -1334.85  -2.121e+04 -971.73
1 96  -10.00 -28.02  |-406.70 |-5468.66  |-1362.76  -2.090e+04 -944.30
1 133 +10.00 -35.98 -10.73  |-6406.49  459.50 -7704.06  59.60
1 134  110.00 -57.71 -0.18 -6943.12 -41.84 -7938.10  67.20
1 135 1+10.00 -35.98 -10.73  |-6406.49  459.50 -7704.06  59.60
1 136 -10.00 -63.15 2.45 -7077.28  -167.18 -7996.61 69.10
1 137 110.00 -35.98 |-10.73  -6406.49  459.50 -7704.06  59.60
1 138  -10.00 -60.43 [1.14 -7010.20  -104.51 -7967.35  68.15
1 139 +-10.00 -35.98  -10.73  |-6406.49  459.50 -7704.06  59.60
1 140 +10.00 -57.71 -0.18 -6943.12 -41.84 -7938.10  67.20
502 |P21-PALO D 21.00 |1 1 -10.00 -13.08 -21.33  -8673.05 [1195.18 -1.222e+04 81.24
1 2 -10.00 -44.07  -4.31 -9558.95  413.58 -1.290e+04 94.08
1 3 -10.00 -9.46 -15.78  -6406.41 883.66 -9047.18  60.08
1 29  -10.00 [1850.14 [339.72 9211.70 745.28 -4732.41 774.11
1 36  -10.00 -1874.64 |-351.08 |-2.305e+04 [94.79 -1.558e+04 638.70
1 49  -10.00 83.18 906.94 -3910.05  |3759.81 -4.447e+04 2811.68
1 54  -10.00 |1074.08 [1067.98 4992.92 3961.08 -3.539e+04 2744.58
1 81 -10.00 679.82 [124.48 -887.93 561.73 -7611.58  335.61
1 84  -10.00 -735.48 |-135.85 [1.297e+04 [279.24 -1.129e+04 -200.23
1 91 -10.00 [11.32 339.13  -5850.44 1694.66 -2.263e+04 |1106.32
1 93  10.00 [391.72 401.07 -2360.15  [1726.39 -1.933e+04 [1079.17
1 133  10.00 -9.46 -15.78  -6406.41 883.66 -9047.18  60.08
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1 134 +-10.00 -27.83  -5.69 -6931.40 42049 -9451.88  67.69

1 135 110.00 -9.46 -15.78  -6406.41 883.66 -9047.18  60.08

1 136 -10.00 -32.42  -3.16 -7062.64  304.70 -9553.06  69.59

1 137 +10.00 -9.46 -15.78  -6406.41 883.66 -9047.18  60.08

1 138  -10.00 -30.13  -4.43 -6997.02  [362.59 -9502.47  68.64

1 139 10.00 -9.46 -15.78  -6406.41 883.66 -9047.18  60.08

1 140 1-10.00 -27.83  -5.69 -6931.40  420.49 -9451.88  67.69
503 |P21-PALO D 21.00 |1 1 -10.00 [370.46 -21.35  -8941.16 1196.57 -3915.05  81.15

1 2 -10.00 401.45 -4.33 -9827.07  414.97 -3232.11 -93.99

1 3 -10.00 [274.19 15.79  -6605.02  884.69 -2904.64  160.02

1 24  -10.00 2201.63 |-351.09 [2.330e+04 [96.07 816.14 638.78

1 25 -10.00 -1585.41 [339.70 9013.10 746.31 -7219.42  -774.04

1 42  -10.00 -809.35 [1067.96 14794.32 3962.11 2.343e+04 2744.52

1 68 -10.00 507.25 |-918.30 -1.023e+04 |-2920.03  -4.220e+04 [2676.33

1 78  +-10.00 |1000.21 |-135.86 -1.317e+04 [280.28 -659.64 200.30

1 79  -10.00 -415.09 [124.46 -1086.53  |562.77 -4340.24  -335.54

1 87  -10.00 -126.99 401.06 |-2558.76 1727.43 7376.72 -1079.11

1 100 -10.00 331.71 -350.51 |-8210.96  -852.65 -1.568e+04 971.01

1 133 +-10.00 274.19 -15.79  |-6605.02  884.69 -2904.64  160.02

1 134 +10.00 292.56 |-5.70 -7130.00  421.52 -2499.94  -67.62

1 135 +10.00 274.19 -15.79  |-6605.02  884.69 -2904.64  160.02

1 136 -10.00 297.15 -3.18 -7261.24  305.73 -2398.76  169.52

1 137 +10.00 274.19 |15.79  -6605.02  884.69 -2904.64  160.02

1 138  -10.00 294.85 -4.44 -7195.62  [363.63 -2449.35  168.57

1 139 +-10.00 274.19 -15.79  |-6605.02  884.69 -2904.64  160.02

1 140 +10.00 292.56 |-5.70 -7130.00  421.52 -2499.94  -67.62
504 |P21-PALO D 21.00 |1 1 -10.00 406.31 -14.49  -8941.27 B19.65 -5731.23  80.67

1 2 -10.00 442.99 3.31 -9846.82  -226.36 -5336.28  -93.50

1 3 -10.00 [300.71 -10.72  -6605.10  1458.46 -4247.77  159.66

1 6 -10.00 [2192.77 [349.51 -2.328e+04 [235.56 896.32 -775.69

1 11 -10.00 |-1516.78 -349.86 8973.35 -320.64 -1.033e+04 £41.18

1 39  -10.00 340.05 |-1073.22 -3155.94  |-3621.96  2.577e+04 [2609.70

1 58  -10.00 423.74 907.54 -1.007e+04 [3463.85 -3.928e+04 -2816.74

1 69 -10.00 |1027.17 [132.66 -1.318e+04 [36.55 -2101.71 -334.19

1 72  -10.00 -382.29 |-133.00 }1100.60 -122.30 -5925.75 199.66

1 86  -10.00 292.74 -406.69 -5667.26  -1363.80  [8948.96 944.23

1 95 -10.00 357.90 [343.84 -8186.13  [1250.13 -1.728e+04 -1106.19

1 133 +-10.00 300.71 -10.72  |-6605.10  458.46 -4247.77  59.66

1 134 +10.00 322.44 -0.17 -7141.72  -42.88 -4013.73  -67.26

1 135 1+10.00 300.71 -10.72  |-6605.10  458.46 -4247.77  159.66

1 136 10.00 [327.88 [2.46 -7275.88  -168.21 -3955.22  -69.16

1 137 +10.00 300.71  |-10.72  -6605.10  458.46 -4247.77  -59.66

1 138  -10.00 325.16 [1.15 -7208.80  -105.54 -3984.47  -68.21

1 139 +10.00 300.71  |-10.72  -6605.10  458.46 -4247.77  159.66

1 140 +10.00 322.44 -0.17 -7141.72  -42.88 -4013.73  167.26
505 |P21-PALO D 21.00 |1 1 -10.00 400.12  20.91 -4903.85  -1167.07  -5198.28 |-81.64

1 2 -10.00 436.10 144.32 -5198.45  -2296.54  -4743.10  |-94.55

1 3 -10.00 [296.13 [15.46 -3618.77  -862.87 -3854.08  60.38

1 23  -10.00 [1876.20 -594.18 [1.233e+04 [1.211e+04 [1.703e+04 643.62

1 26  -10.00 -1210.14 652.84 1-1.989e+04 -1.518e+04 -2.561e+04 |-779.69

1 42 -10.00 396.99 2025.10 -1.601e+04 -4.410e+04 [3.750e+04 -2745.56

1 58  10.00 413.40 [1807.29 +1.489e+04 -4.136e+04 -3.841e+04 -2818.08

1 78 -10.00 898.16  |-206.08 [2237.22 3615.10 4669.10 200.11

1 79  -10.00 -263.26 [264.75 -9823.91 -6679.47  -1.184e+04 -336.16

1 87  10.00 [344.69 [783.74 -8357.62  -1.762e+04 -1.634e+04 -1079.75

1 95 -10.00 350.90 [701.37 -7931.34  |-1.658e+04 -1.669e+04 -1107.17

1 133 -10.00 296.13  |15.46 -3618.77  -862.87 -3854.08  60.38

1 134 110.00 317.45 [29.34 -3793.35  -1532.18  -3584.34  -68.02

1 135 +10.00 296.13 |15.46 -3618.77  -862.87 -3854.08  60.38

1 136 -10.00 322.78 32.80 -3836.99  -1699.51 -3516.91 -69.94

1 137 +-10.00 296.13  |15.46 -3618.77  -862.87 -3854.08  60.38

1 138 -10.00 320.12  31.07 -3815.17  -1615.85  -3550.63  |-68.98

1 139 -10.00 296.13  |15.46 -3618.77  -862.87 -3854.08  60.38

1 140 10.00 317.45 29.34 -3793.35  -1532.18  -3584.34  |-68.02
506 |P21-PALO D 21.00 |1 1 -10.00 [364.27  [14.93 -4903.96  -649.14 -3382.11 -80.18

1 2 -10.00 [394.56  37.70 -5178.94  -1723.30  -2638.92  -92.94

1 3 -10.00 [269.62 [11.04 -3618.85  -480.28 -2510.96  59.30
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1 5 -10.00 [1816.48 569.31 |1.231e+04 |-1.010e+04 [1.970e+04 770.90
1 12 110.00 -1210.19 |-520.23 -1.985e+04 [7866.17 -2.524e+04 637.20
1 42  -10.00 |-807.86 [2020.49 -21.51 -4.369e+04 2.333e+04 |-2744.37
1 68  -10.00 497.03 1749.32 -1.472e+04 [3.847e+04 -4.134e+04 2677.80
1 69 -10.00 |868.75 [230.99 [2247.75 -4529.07  6084.67 -333.90
1 72  10.00 }-293.61 [181.91 9811.35 [2295.43 -1.023e+04 200.18
1 87  10.00 -129.51 [779.01 2302.95 -1.721e+04 [7602.60 -1078.58
1 100 10.00 324.69 |-646.85 |-7891.16 1.388e+04 |-1.508e+04 1971.99
1 133 +10.00 269.62 [11.04 -3618.85  -480.28 -2510.96  -59.30
1 134 10.00 287.57 [24.54 -3781.80  -1116.82  -2070.55 |-66.86
1 135 10.00 269.62 [11.04 -3618.85  -480.28 -2510.96  -59.30
1 136 10.00 292.06 [27.91 -3822.54 127595 -1960.44  |-68.75
1 137 110.00 269.62 [11.04 -3618.85  -480.28 -2510.96  -59.30
1 138 10.00 289.81 [26.23 -3802.17  -1196.39  2015.50 |-67.81
1 139 -10.00 269.62 |11.04 -3618.85  -480.28 -2510.96  59.30
1 140 10.00 287.57 [24.54 -3781.80  -1116.82  -2070.55 |-66.86
Nodo Fx Fy Fz Mx My Mz
-2110.17 -2003.10 -3.329e+04 |-5.776e+04 |-7.810e+04 -2818.08
2376.67 [2292.63 2.238e+04 5.147e+04 |6.193e+04 2811.68
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10 Deformate

Si riportano le massime deformate per i carichi permenenti e per i carichi accidentali:

Peso proprio e permanente

FSLE_Pp+Cp =944 cm< Famm_Pp_Cp
L:=40.50 m
Famm_Pp_Cp = 1/1 50 Lc = 2700 cm

|_RISULTATI_139) Comb, SLE(perm,) 139 _|
Traslazione Z [ cm]

238e2

065

EF]

181

28

316

379

442

504

557 -

630

£9

75
818
881
244

[435_RER_Bardella_Ponte_Tubo_SismaZ_v8.PSP |

Carichi accidentali (operatori manutenzione)

FSLE_Cacc =152cm< Famm_Cacc
L. =40.50m
Famm_Cacc = 1/500 Lc = 810 cm

_RISULTATI_011) CDC=Qk {variabile generico) - Qmanut 150 kgimq_|
Traslazione Z [ cm)

[435_RER_Bardella_Ponte_Tubo_SismaZ_v8.PSP |

Le deformate sono ammissibili.
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11 Appoggi

Si riportano le azioni massime sugli appoggi in progetto:

\ PROGETTO_Inviluppo sollecitazionl
\ Taglio 2 [daN]—{

1287e+04

1115e+04

9437 35

Inar

_ 6005 59
H 428970

P 257382
A 857 94
057 94

-257382

-4289.70
6005 59
77247
9437 35
11158404
12670404

\\

| _433_RER_Bardella_Ponte_Tubo_SismaZ_v8.PSP

| PROGETTO Inviluppo sollecitazioni

Sforzo Normale [daN]

15208404
-1.601e+04
-1 6836404
-1.764e+04
N 1 Bd5e+D4
M -1926e+0d

P 20076404
A -2088e 404
21708+04
-2251e+04

2330e+04
24138404
-2.4948+04
-2 576e+04
2657404
-2 73Be+04

=

[ 433_RER_Bardella_Ponte_Tubo_SismaZ_v8.PSP

NSLU_max =273.80 kN < Nmax_amm
TSLU_max =128.7 kN < Tmax_amm
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P/ANTA PU V/NO Appoggi in neoprene armato

tipo EF HIGH 125-13

SCALAT:50
0.60
)
- L’Q T T
R [h [ n = O <|
L++@+— J S| T
A NLY
Sl — _ LR |- 3 3
~ o~ ~ N N
0 § S Pt 3
| PERESY & - I o S
0 = ™ T 0 o
8 N N 0.2%,
] 0.50
PROSPETTO FRONTALE PILA PROSPETTO LATERALE PILA
SCALAT:50 SCALA1:50
Tubo # 500 mm 2(|JO
Tubo & 300 mm e \
- g Lo jusl m o
P"‘*r J r Appoggi in
| negprene armato
g Grigliato metallico 8 ! Tubo # 400 mm
N e ~ [
2210 _ I |
I s ﬁa@ tgr T .

i
_ — 210 e

1 T

Ritegno sismico costituito da un HEA 160 8 H Scaletta di accesso
vincolato con oppositi piatti sp. 20| mm (s} su entrambe le pile,
a nr. 2 perni fi 36 Dyvidag annegati ed

inzancati _all'interno del pulvino. | i \

| 060

e [ | nt |

Si adottano appoggi tipo FIP “EF High 125-13” :

Nmax_amm = 1250 kN
Tmax_amm =130 kN
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12 Verifica nodo caratteristico della reticolare

Si verifica (in accordo con EC3) il nodo caratteristico della reticolare metallica costituita da profili e piatti

in acciaio S355.

Elementi collegati - Quote

Elemento Profili Altezza | Larghez | Spessor | Spessor | Raggio | Material ID
za e anima e ala raccordo e

Profilo L200X24 | 200mm 200mm 24mm 24mm 18mm S355 W 9
principale

Trave TUBO 100mm 100mm 10mm 10mm 15mm S355 W 4
secondari | 100x10

a

Trave TUBO 80mm 80mm 8mm 8mm 12mm S355 W 6
secondari 80x8

a?2

Elementi collegati - Proprieta

Proprieta Profilo principale Trave secondaria 1 Trave secondaria 2

Area sezione 0.01m?2 0Om? Om?
Asse forte area di taglio | Om? 0Om? 0m?
Asse forte momento 5284cm4 462cm4 189cm4
d'inerzia

Asse forte modulo 373.6cm?3 92.4cm?3 47.3cm?3
elastico

Asse forte modulo Ocm?3 116cm?3 59.5cm?®
plastico

Asse debole modulo Ocm3 116¢cm?3 59.5cm?3
plastico
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Nome caso M N V
C01 OkNm 473.3kN OkN
C02 OkNm -214.4kN OkN
C03 OkNm 279kN OkN
C04 OkNm 251.4kN OkN
Forze di progetto
Nome caso M N V
D01 OkNm 473.3kN OkN
D02 OkNm -214.4kN OkN
D04 OkNm 251.4kN OkN
D04 OkNm 279kN OkN
Spessore saldature
Nome saldatura Spessore
Giunto controvento 1 - Piatto di rinforzo 12mm
Giunto controvento 2 - Piatto di rinforzo 12mm
Giunto piatto di rinforzo - Colonna 15mm

Giunto elemento 1

Condizioni

Spessore minimo di saldatura
3mm=<a

3mm < 12mm

OK

Lunghezza minima di saldatura
max(30mm; 6 * a) < lexr

72mm < 276mm

OK

Verifica delle saldature - NOME CASQO: C01 + D01

Fwed < FwRrd

Neda <nobj *Nw *fuwa * @ lef

473.3kN <2 * 1 * 233.7N/mm2* 12mm * 276mm
473.3kN < 1547.7kN

30.58 %

OK

Verifica controventi

Verifica a snervamento per compressione - NOME CASO: C02 + D02
Ned < Npird
Neg < Nobj *A* fy /YMO
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214.4kN <1 * Om? * 355N/mm?/ 1
214 .4kN < 1239kN

17.3 %

OK

Verifica a snervamento per trazione - NOME CASO: C01 + D01
Ned < NpiRrd

Ned < nop; *A*fy / ymo

473.3kN <1 * Om? * 355N/mm?/ 1

473.3kN < 1239kN

38.2 %

OK

Verifica a trazione ultima - NOME CASO: C01 + D01
Ned < NuRrd

Ned £0.9 * nobj * Anet ™ fu / ym2
473.3KN<0.9*1*0m2* 510N/mm?/ 1.25

473.3kN < 1281.5kN

36.93 %

OK

Verifiche fazzoletto

Verifica a snervamento per compressione - NOME CASO: C02 + D02
Ned < NpiRrd

Ned < nop; *A*fy / ymo

214 4kN <1 * Om?* 275N/mm?2/ 1

214 .4kN < 1227.6kN

17.46 %

OK

Verifica Backling Compressione - NOME CASO: C02 + D02
Ned < NpRrd

Nea <X *A*fy / yw

214.4kN < 0.95 * Om2 * 275N/mm?/ 1

214 .4kN < 713.4kN

30.05 %

OK

Verifica a snervamento per trazione - NOME CASO: C01 + D01
Ned < NpiRrd

Ned < nosj *A*fy / ymo

473.3kN <1 * 0m2* 275N/mm?/ 1

473.3kN < 1227.6kN

38.55 %

OK

Verifica a trazione ultima - NOME CASO: C01 + D01
Ned < NyRrd

Ned £0.9 * nopj * Anet ™ fu / ym2

473.3KN <0.9* 1 * Om?2 * 430N/mm?/ 1.25

473.3kN < 1382.1kN

34.25 %

OK
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Giunto elemento 2

Condizioni

Spessore minimo di saldatura
3mm<a

3mm £ 12mm

OK

Lunghezza minima di saldatura
max(30mm; 6 * a) < lex

72mm < 406mm

OK

Verifica delle saldature - NOME CASQO: C01 + D01

Fuwed < Fwrd

Nea <nop "Nw *fuwa ™ @™ lesr

473.3kN =2 * 1 *233.7N/mm?* 12mm * 406mm
473.3kN < 2276.8kN

20.79 %

OK

Verifica controventi

Verifica a snervamento per compressione - NOME CASO: C02 + D02
Ned < Npird

Ned < novj *A*fy / ymo

214.4kN <1 * 0m?* 355N/mm?/ 1

214 .4kN < 795.2kN

26.96 %

OK

Verifica a snervamento per trazione - NOME CASO: C01 + D01
Ned < NpiRrd

Ned <nop; *A*fy /ymo

473.3kN =1 * 0m? * 355N/mm?/ 1

473.3kN < 795.2kN

59.52 %

OK

Verifica a trazione ultima - NOME CASO: C01 + D01
Ned < NyRrd

Ned <0.9 * nobj * Anet * fu / ym2
473.3KN<0.9*1*0m?2* 510N/mm?/ 1.25

473.3kN < 822.5kN

57.54 %

OK

Verifiche fazzoletto

Verifica a snervamento per compressione - NOME CASO: C02 + D02
Ned < Npird
Neg < Nob; *A* fy / Ymo
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214.4kN <1 * 0.01m? * 275N/mm?/ 1
214.4kN < 1585.4kN

13.52 %

OK

Verifica Backling Compressione - NOME CASO: C02 + D02
Ned < NpRrd

NEeg SX*A*fy /Y|v|1

214.4kN < 0.87 * Om? * 275N/mm?/ 1

214.4kN < 620.8kN

34.54 %

OK

Verifica a snervamento per trazione - NOME CASO: C01 + D01
Ned < NpiRrd

Ned < nop; *A*fy / ymo

473.3kN <1 *0.01m?* 275N/mm?/ 1

473.3kN < 1585.4kN

29.85 %

OK

Verifica a trazione ultima - NOME CASO: C01 + D01
Ned < NuRrd

Ned < 0.9 * nop * Anet ™ fu / ym2
473.3KN<0.9*1*0.01m? * 430N/mm?/ 1.25
473.3kN < 1784.9kN

26.52 %

OK

Giunto elemento principale

Condizioni

Spessore minimo di saldatura
3mm=<a

3mm < 15mm

OK

Lunghezza minima di saldatura
max(30mm; 6 * a) < lex

90mm < 453.45mm

OK

Verifica delle saldature - NOME CASQO: C01 + D01

Oeq <fu / (Bw ™ Ymw)

SQRT (Gperp? + 3 * (Tperp? + Tparai?)) < fu / (Bw ™ Yvw )

SQRT((167.2N/mm?)? + 3 * ((167.2N/mm?3)? + (20.2N/mm?)?)) < 430N/mm?/ (0.85 * 1.25)
336.3N/mm? < 404.7N/mm?

83.1%

OK

Il giunto € calcolato correttamente per resistere ai carichi applicati.
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Si riporta quindi la verifica (in accordo con EC3) del giunto bullonato:
Elementi collegati - Quote
Elemento Profili Altezza | Larghez | Spessor | Spessor | Raggio | Material ID
za e anima e ala raccordo e
Profilo L200X24 | 200mm 200mm 24mm 24mm 18mm S355 W 9
principale
Trave TUBO 100mm 100mm 10mm 10mm 15mm S355 W 4
secondari | 100x10
a1
Trave TUBO 80mm 80mm 8mm 8mm 12mm S355 W 6
secondari 80x8
a2

Elementi collegati - Proprieta

Proprieta Profilo principale Trave secondaria 1 Trave secondaria 2

Area sezione 0.01m? 0m? 0Om?
Asse forte area di taglio | Om? 0m? Om?
Asse forte momento 5284cm4 462cm4 189cm4
d'inerzia

Asse forte modulo 373.6cm?3 92.4cm?® 47.3cm?®
elastico

Asse forte modulo Ocm3 116¢cm?3 59.5cm?3
plastico

Asse debole modulo Ocm?3 116cm?3 59.5cm?®
plastico

Forze di progetto

Nomecaso | M




PROGETTO EUROPEO "INIWAS": ADEGUAMENTO DELL'IDROVIA FERRARESE
AL TRAFFICO DI V CLASSE EUROPEA -1 LOTTO/ 1 STRALCIO

—
RegiﬂneEmilia'Rﬂmagna DEMOLIZIONE E RICOSTRUZIONE DEL PONTE BARDELLA SUL CANALE BOICELLI

Progetto esecutivo

COMMESSA LOTTO ELABORATO DOCUMENTO REV. FOGLIO

PONTE-TUBO - RELAZIONE DI CALCOLO 433 1 B.1 51913 ] 275 di 288

Co1 OKNm 473.3kN OkN
Cc02 OKkNm -214.4kN OkN
C03 OKkNm 279kN OkN
C04 OKkNm 251.4kN OkN

Forze di progetto

Nome caso M N V
D01 OkNm 473.3kN OkN
D02 OkNm -214.4kN OkN
D04 OkNm 251.4kN OkN
D04 OkNm 279kN OkN

Spessore saldature

Nome saldatura Spessore
Giunto controvento 1 - Piatto di rinforzo 10mm
Giunto controvento 2 - Piatto di rinforzo 10mm

Giunto elemento 1

Condizioni

Spessore minimo di saldatura
3mm<a

3mm £ 10mm

OK

Lunghezza minima di saldatura
max(30mm; 6 * a) < lexr

60mm < 170mm

OK

Verifica delle saldature - NOME CASQO: C01 + D01

Fwed < FwRrd
Neda <nobj *Nw *fuwa *a@ ™ ler

473.3kN =2 * 1 * 233.7N/mm?* 10mm * 170mm

473.3kN < 794.4kN
59.58 %
OK
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Verifica controventi

Verifica a snervamento per compressione - NOME CASO: C02 + D02
Ned < NpiRrd

Neg < Nobj A fy /YMO

214.4kN <1 * Om? * 355N/mm?/ 1

214.4kN < 1239kN

17.3 %

OK

Verifica a snervamento per trazione - NOME CASO: C01 + D01
Ned < Npird

Ned < nowj *A ™ fy / ymo

473.3kN =1 * 0m? * 355N/mm?/ 1

473.3kN < 1239kN

38.2 %

OK

Verifica a trazione ultima - NOME CASO: C01 + D01
Ned < NuRrd

Ned < 0.9 * nop; * Anet ™ fu / ym2
473.3kN<0.9*1*0m2?* 510N/mm?/ 1.25

473.3kN < 1215.4kN

38.94 %

OK

Verifiche fazzoletto

Verifica a snervamento per compressione - NOME CASO: C02 + D02
Ned < Npird

Ned < novj *A*fy / ymo

214 4kN < 2 * Om? * 275N/mm?2/ 1

214 .4kN < 838.3kN

25.58 %

OK

Verifica Backling Compressione - NOME CASO: C02 + D02
Ned < Nprd

Neg S X AT [ ymr

214.4kN < 0.84 * Om? * 275N/mm?/ 1

214 .4kN < 321.5kN

66.69 %

OK

Verifica a snervamento per trazione - NOME CASO: C01 + D01
Ned < NpiRrd

Ned < nop; *A*fy /ymo

473.3kN < 2 * Om? * 275N/mm?/ 1

473.3kN < 838.3kN

56.46 %

OK

Verifica a trazione ultima - NOME CASO: C01 + D01
Ned < Nurd
Ned £0.9 * nobj * Anet ™ fu / ym2
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473.3kN = 0.9 * 2 * Om? * 430N/mm?/ 1.25
473.3kN < 810kN

58.43 %

OK

Giunto elemento 2

Condizioni

Spessore minimo di saldatura
3mm<a

3mm < 10mm

OK

Lunghezza minima di saldatura
max(30mm; 6 * a) < lex

60mm < 170mm

OK

Verifica delle saldature - NOME CASQO: C01 + D01

Fwed < FwRrd

Neda <nobj *Nw *fuwa *a@ " lefr

473.3kN <2 *1 *233.7N/mm?* 10mm * 170mm
473.3kN < 794 .4kN

59.58 %

OK

Verifica controventi

Verifica a snervamento per compressione - NOME CASO: C02 + D02
Ned < NpiRrd

Ned < nop; *A*fy / ymo

214.4kN <1 * Om? * 355N/mm?/ 1

214.4kN < 795.2kN

26.96 %

OK

Verifica a snervamento per trazione - NOME CASO: C01 + D01
Ned < NpiRrd

Neqg £ Nob; *A* fy !/ Ymo

473.3kN <1 * 0m? * 355N/mm?/ 1

473.3kN < 795.2kN

59.52 %

OK

Verifica a trazione ultima - NOME CASO: C01 + D01
Ned < NuRrd

Ned £0.9 * nobj * Anet ™ fu / ym2
473.3KN<0.9*1*0m?2* 510N/mm?/ 1.25

473.3kN < 769.7kN

61.5 %

OK
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Verifiche fazzoletto

Verifica a snervamento per compressione - NOME CASO: C02 + D02
Ned < NpiRrd

Ned < novj *A*fy / ymo

214 .4kN < 2 * Om?2 * 275N/mm?2/ 1

214 .4kN < 838.3kN

25.58 %

OK

Verifica Backling Compressione - NOME CASO: C02 + D02
Ned < NpRrd

Neg SX*A*fy / ym

214.4kN < 0.66 * Om? * 275N/mm?/ 1

214.4kN < 405.3kN

52.9 %

OK

Verifica a snervamento per trazione - NOME CASO: C01 + D01
Ned < Npird

Ned < nop; *A*fy / ymo

473.3kN < 2 * Om? * 275N/mm?/ 1

473.3kN < 838.3kN

56.46 %

OK

Verifica a trazione ultima - NOME CASO: C01 + D01
Ned < NyRrd

Negg £09* Nob; * Anet * fu / ym2

473.3KN <0.9*2* Om?2 * 430N/mm?/ 1.25

473.3kN < 810kN

58.43 %

OK

Il giunto & calcolato correttamente per resistere ai carichi applicati.
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13 Traverso di appoggio

Si realizza un traverso di appoggio costituito da n. 3 HEM100 S355. A favore di sicurezza si verifica il
traverso come costituito da n.2 HEM100 S355.

Ritegno sismico costituite do un HEA 160
vincolate con appositi piatti sp. 20 mm

SEZIONE A-A
scaLA 1:10

ﬁ

SEZIONE B-B
SCALA 1:10

a nr. 2 perni 836 Dyvidag annegati ed

inzancati all'interno del puivine.
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Si riportano le azioni massime agenti sugli appoggi in progetto con eccentricita massima paria 0.20 m :
TSLU_max_trav = 27380 kN/n2 HEM1OO
MsLu_max_trav = 273.80 x 0.20 m = 55 kNm/n.2 HEM100

Seguono le verifiche :
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PONTE-TUBO - RELAZIONE DI CALCOLO COMg:SSA LO:O ELABBTATO DOZ:’S:TO Rfv' 2:?2':8
n.2 HEM100
W =190.40 cmc
S355
fy = 3550 daN/cmq
vs = 1.05
camm = fy / ys = 3380 daN/cmq
Tamm = fy / vs /(3%0.5)= 1952 daN/cmq
T =2x[(12.0 - 2.0 x 2) x 1.2] X Tamm = 374.78 kN/ n.2 HEM100 > 273.80 kN Verificato
Mg =2 X W X 6amm = 128.71 kKNm/ n.2 HEM100 > 55.00kNm Verificato

[l traverso & verificato.
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14 Verifica micropalo — Azioni verticali

Di seguito si riportano le verifiche dei micropali in oggetto:

Je =139.7 mm
S =10 mm
L =20.00m

@foro = 210.0 mm

Nvert_sLu_max = -335.40 kKN / +226.50 kN
Horizz_stu_max = 28.77 kN

MsLu_max = 10.50 kNm

CAPACITA' PORTANTE DI UH MICROPAL O

OPERA 433 -YER -SLU max

RN T RN

»
DATIDI IMFUT:
Sollecifaziani A gernii
L
Permanerti| Temporanes Calcolo
M [kM] 125,00 11500 23500 Ls
T [kN] 10,80 10,10 2320
codfficienti parzidi azioni resistenzalaterde
) permanent wariabili
hetodao di cacol
odao di calcalo T ‘Iu ¥e ¥ ke
A+ i+ R O 130 180 1,00 100
o |AzemeRz o 1,00 130 1,96 160
]
i A+ RS (- 1,20 180 1,15 125
SISMA o 1,00 100 1,15 125
D o 1,00 1m 1,00 100
definiti dal progetista o 1,10 120 1,30 130
1 2 4 =10 L hES prog.
| @ | © 3 s 3 d | @ | W t
= 170 155 1,80 1,55 1480 1,46 1,40 1,00 100
Ey 1,70 155 1,492 1,42 124 128 1.21 1,00 100
Carafferisfiche o & micragalo;
Ciametra di parforazione del micropala (0): 021 ()

Lunghezza del micropala (L 20,00 (]
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Armafuca:
Cre ) (CIHEA OHE CHEM (@Tbi CIALTRO
[[FE10 =] |mwP1e0 =| |HEAzOD =-| |HEB180 ~| |HEMz00 =| [s1207x100 ~|
w139,7 x 10,0
Area delf armatura (Aarm: 4075 [mm!]
Mdomeenta di inerzia della sezione di armatura (Jarm): S619EHIG [mrn"]
tlodula di resisterza della sezione di armatura (0 army: 123 282 [mms]
Tipo di acciaio 5 355 (Fe 5100 -
Tensione di snervamento delf acciaio (fiy). j.74] [N.l'rnrnﬂ]
Coefliciente P arziale Actiaio wy 1705
Tensione ammiszibile dell'acciaio (Fym). == [Nimr)
Modulo di el asticitd delfacciaiof Eq): 2000 [Mimre)
Cocfficiente di Rezzione Laferale:
Cooeff ditilfinkler (k1 120 [MbmT
CAPACITA PORTANTE ESTERNA
Capacifa podarte di Fusfa =5, s % ,"%,
. Spessore k o g, = a'D 5 # #4 i
Tipe of Temems P ! ! moediz minina | cakoko L
fr) - fr) ez ) [Ea) L) ki)
Frfha i osa 240 1,10 0,232 0025 o5 oz 7eae
sabhie 2milnes 21,00 1,10 0,232 s0 0250 oo2G 3T
Ebie Ninf ose =g n] 1,10 0,23 0,400 0,100 0051 ey
Ls= 3550 far) o= 37 kit
Canacifd podarfe di aunfa G = %Punfa™CN (consigliato 10-15%)
% Punia 10% Gp= 69,14 (kM)

CARICOLIMITE DEL MICROPALD
CHiaT = Gl + GY
Ginr =

TEDS RN

COEFFICIENTE DI SICUREZEA
Fs =i {4 {Es = 1)

Fs= 227

CAPACITA PORTANTE PER INSTABILITA' DELL'EGUILIERIO ELASTICO

Reaz Laterale per unitd di lunghezza e dispostam () G = K Dam):

Fk = 2B Earm Jarm P?

Bk = 343382 [

YERIFICAALLE FORZE ORIZZONTALI

1,55 [Hiram®]

B =FKIN  Eorsiglisto i=10)

B= 1040

hlomento massimo per carichi orzzontali ()

{lpotesi di pak con testa impedita di ruotare)

M=T/{[2 -b)
b KD
4'Eann'Jarm
b = ovEs [1m)

tomento Massimo (i

M= 1875 (kN m]
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WERIFICHE STRUTTURALIDEL MICROPALD

Aocizio 5355 (Fe 510
Ternsion i mel srgele mricrogalo
&= MiAare - MW arne
= 27T amnt
Ema= 235 (e F) Fon, = 6072 (Nimwa ¥
= 1444 MNémrm )

=l + 3 )W

g = a5 (Minvat ©) verifica soddisfatta

CALCOLO DEL CEDIMENTO

OPERA: 433 - VER - SLU max

DATI DI IMPUT:

Diarnetro del Palo (0): 0,21 (T

Carico massimo sul palo (Prax): 235,00 (kMY

Lunghezza del Palo (L) 20,00 [

Lunghezza Ltile del Palo Lu): 17,00 {r -

Modulo di Deformazione (E): 10000 {kMme s Lo
Lu

CEDIMENTO DEL MICROPAL O SINGOL O

&=p*"Pmax/E *Lu
Coefficiente di forma

B = 0,5 + Logilutile f O): 2.4 (-1
Cedimenta del pala

=58 "Pmax/E *Lu 4,75 (mm)
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Si riporta anche la verifica a tensione di sfilamento per i micropali in trazione con un cono di attrito a
falde inclinate 1/10 ipotizzando la rottura a cono invertito :

Di=21cm
P=1/10
L =20.0m

De=Di+2xPxL=421m
Nvert_SLU_max = +226.50 kN
Tim = 0.20 daN/cmq

Tmax = Nvert_sLu_max / [(21+421) / 2 x © x L] = 0.02 daN/cmq < Tiim Verificato

Le verifiche sono tutte soddisfatte.
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15 Verifica micropalo — Azioni orizzontali

Di seguito si riportano le verifiche dei micropali in oggetto:

Je =139.7 mm
S=10 mm
L=20.00m

Jforo =210.0 mm
Horizz_sLu_max = 28.77 kN

Calcolo del momento di plasticizzazione di un micropalo

Diametro = 210 {rrr) tuboin
acciaio
Tubo
Diarmetro esterno = 1397 (rmm
Spessore = 10,0 (e Spessore
Sforzo Hormale = 3344 (khh
Carattaristiche dei Materiali
malta
Rek = 35 (Mirorn?)
e = 14
o = 0a
fod =Rek v = 18,42 (Mimm3
Accidio
tipo di acciaio fFesto |
T = cl N !
TEd = 1,08
m = 1,18
foa = T Fom T e = 2040 (Mimm®
Es= = 210000 (M)
ge = 0,140%
By = 1,000%

NMommento of Plasy czzazione

My = 54,9 (KN my)
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opera 433 - SLU F orizz - Condizione a breve termine
' k C
strati terreno deschizione quote Y 5 ! 5 @ P !
[ (kMm™) | (kM) ] (kPa)
quata strata 1 [P-c=strato 1 100,00 19 21 1,00 67
y /\v v strato 2 91,80 19 21 35,9 3,84
v strato 3 70,80 19 21 36,8 3,99
quota strato 2 M strato 4 64 50 19 21 36,8 3,99
T I~ strato 5 1,00
I~ strato B 1,00
Qunta falda 0 (m)
fquota strato .
b, ~.d Diametro del palo D 021 m)
Lunghezza del palo L 20,00 {m3
Momento di plasticizzazione palo My 848 (KNm)
Step dicalcolo 0,01 {m}
* palo irpedito di ructare
" palo libero
Palo lungo H= 1323 (kM)
Palo intermedio H= 20747 (kM)
Palo corto H= 85603 (kM)
Hlim = 1323  (KN) Palo lungo
Horizz_SLU_max = 2877 kN < Hlim = 1323 kN VerIfICatO

Le verifiche sono tutte soddisfatte sulla base dei materiali adottati.
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ALLEGATI

1. Tabulato completo PROSAP ponte-tubo

(I tabulati di calcolo completi sono disponibili su supporto infomatico)




