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YAPAYAIKOI YINOAOI'IZMOI



YAPAYAIKOI YIIOAOTIZMOI ZYAAEKTHPQN

YdpauAikoi YroAoyiopoi OpBoywvikoU Aywyou NX1 1.50x1.80

Mapoxn Qad m3/s 7,50
KAion S % 0,80
MAGTOG TTUBPéVa m 1,50
KAion rpavoug 1 z1 0,00
KAion 1Tpavoug 2 z2 0,00
N 0,014
TayutnTta V m/s 3,821
Bdbog porg y m 1,309
Kpioipgo BaBog porg yc m 1,366
Ap1Bu6g Froude Fr 1,070
Ywog diatourg Y 1,800
MAnpdTnTQ yIY 0,73
Y&pauAikoi YroAoyiopoi ZwAnvwTtol AywyoU NZ1 D=1.40m
Mapoxn Qad I/s 7500,00
KAion S % 2,63
D m 1,40
N 0,014
TaxutnTta V m/s 6,340
Bd&6og porg y m 1,004
Kpioipyo BaBog pong yC m 1,332
Ap1Bu6g Froude Fr 2,092
MAnpoTNTQ y/d 0,72
Y3pauAikoi YroAoyiopoi Tou ZuAAeKTRPA X7 META TNV GUMBOAN Tou aywyoU NZ1
Mapoxn Qad m3/s 12,90
KAion S % 1,08
MAdTOG TTUBUEVa m 2,50
KAion mpavoug 1 z1 0,00
KAion rpavoug 2 z2 0,00
N 0,014
TayutnTta V m/s 4,987
Bd&bog porg y m 1,035
Kpioipyo BaBog pong yC m 1,395
Ap1Bu6¢ Froude Fr 1,570
Ywog dlaTopung Y 1,500
MAnpoTNTQ ylY 0,69
Y&pauAikoi YroAoyiopoi Tou ZUAAeKTAPpA X7 PETA TNV CUUPBOAR Tou ZuAAekTRpa £8
Mapoxn Qad m3/s 15,30
Mrikog L m 10,00
KAion S % 1,08
MAd&TOG TTUBUEVa m 3,00
KAion mpavoug 1 z1 0,00
KAion mpavoug 2 z2 0,00
N 0,014
Taxutnta Vv m/s 5,160
Bd&Bog porg y m 0,988
Kpioipyo BaBog porg yc m 1,384
Ap1Bu6¢ Froude Fr 1,660
Yyog dlatoung Y 1,500
MAnpoéTNTQ yIY 0,66




YAPAYAIKOI YIOAOTZMOI ®PEATIQN YAPOZYAAOIHZ

MAdTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog mapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdpag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ITOIXEIA TAOPOY AEKANH AMOPPOHZ YMOAOIIZMOZ NMAPOXHZ IXEAIAZMOY ITOIXEIA POHZ
KAi ZuvTeheoTn . . . . . ATtroppor . Bdeo',; porig
XO XO Mrikog Khion Erikhion IO’H Emap.’ c Avnvyevq Xpovo’g Evaon I'Ipoch. ZUVO)\IK’I] Tayomra Bae’og Ap1Bu6g Ap.’ ot ppedma I'Iapf)xr] yia KGAuwn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporig Mapoxry | Tapoxn pong Froude |@peaTtiwv ) KATAVTI | TOU EUPOUG |KATAANYNG
2 QTTOPPONG axapag )
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0356¢- dedid 1.75
0+000.00| 0+012.00 12.000 0.510 2.500| 40.000 0.050 0.900 0.045
0.312 0.750 0.234
0.362 0.771 0.279 5.00 14417 11.188 11.188 0.181 5.56 0.35 1 13.898 0.000 5.75 1.67
0+012.00| 0+033.92 21.920 0.510 2.500| 40.000 0.088 0.900 0.079
0.570 0.750 0.427
0.658 0.770 0.506 6.11 130.54 18.376 18.376 0.220 6.46 0.39 2 37.342 0.000 5.75 2.04
0356¢- dedid
0+083.00| 0+097.00 14.000 2.500 2.500| 40.000 0.057 0.900 0.052
0.462 0.750 0.347
0.519 0.767 0.398 5.00 14417 15.958 15.958 0.335 4.88 0.68 2 47.449 0.000 5.75 1.40
0356¢- dedid 3.95
0+196.65| 0+164.00 32.650 0.800 2.500| 40.000 1.535 0.750 1.151
0.186 0.900 0.167
1.721 0.766 1.318 5.00 144.17 52.841 52.841 0.375 8.39 0.59 2 77.143 0.000 5.75 2.81
0+164.00| 0+150.00 14.000 0.800 2.500| 40.000 0.049 0.900 0.044
0.532 0.750 0.399
0.581 0.763 0.443 6.45 127.04 15.649 15.649 0.237 5.75 0.45 1 18.586 0.000 5.75 1.75
0+150.00| 0+135.00 15.000 0.800 2.500| 40.000 0.000 0.900 0.000
0.570 0.750 0.428
0.570 0.750 0.428 7.43 118.37 14.068 14.068 0.227 5.57 0.43 1 17.448 0.000 5.75 1.68
0+135.00| 0+117.00 18.000 0.800 2.500| 40.000 0.000 0.900 0.000
0.684 0.750 0.513
0.684 0.750 0.513 8.54 110.51 15.761 15.761 0.237 5.76 0.45 1 18.664 0.000 5.75 1.75
0+117.00| 0+106.00 11.000 0.800 2.500| 40.000 0.000 0.900 0.000
0.418 0.750 0.314
0.418 0.750 0.314 9.80 103.19 8.993 8.993 0.189 4.88 0.39 1 13.391 0.000 5.75 1.40
0+106.00| 0+095.00 11.000 0.800 2.500| 40.000 0.000 0.900 0.000
0.418 0.750 0.314
0.418 0.750 0.314 10.77 98.46 8.581 8.581 0.185 4.81 0.38 2 26.049 0.000 5.75 1.37
038066- apioTepd
0+000.00| 0+012.00 12.000 0.510 2.500| 40.000 0.120 0.900 0.108
0.312 0.750 0.234
0.432 0.792 0.342 5.00 14417 13.707 13.707 0.196 5.91 0.36 1 15.679 0.000 5.75 1.81
0+012.00| 0+033.92 21.920 0.510 2.500| 40.000 0.088 0.900 0.079
0.482 0.750 0.362
0.570 0.773 0.441 6.02 131.47 16.103 16.103 0.209 6.21 0.38 2 34.513 0.000 5.75 1.93
038066- apioTepd
0+196.65| 0+153.00 43.650 0.800 2.500| 40.000 0.249 0.900 0.224
0.249 0.900 0.224 5.00 144.17 8.975 8.975 0.189 4.87 0.39 1 13.375 0.000 5.75 1.40
0+153.00| 0+140.00 13.000 0.800 2.500] 40.000 0.046 0.750 0.034
0.046 0.750 0.034 8.85 108.54 1.030 1.030 0.076 2.60 0.21 1 3.469 0.000 5.75 0.49
0+140.00| 0+097.00 43.000 0.800 2.500| 40.000 0.151 0.750 0.113
0.151 0.750 0.113 11.71 94.46 2.964 2.964 0.118 3.55 0.28 1 6.921 0.000 5.75 0.87
0386¢- dedid 3.95
0+196.65| 0+222.00 25.350 0.760 2.500| 40.000 0.144 0.900 0.130
2.050 0.750 1.538
2.194 0.760 1.668 5.00 144.17 66.834 66.834 0.402 9.12 0.60 2 88.112 0.000 5.75 3.10
3909_FYDR.xIs\3909_fydr 116




MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: aTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0+222.00] 0+230.00 8.000 0.760 2.500|] 40.000 0.028 0.900 0.025
0.518 0.750 0.389
0.546 0.758 0.414 6.05 131.12 15.090 15.090 0.230 5.73 0.43 1 18.000 0.000 5.75 1.74
0+230.00| 0+238.00 8.000 0.760 2.500|] 40.000 0.028 0.900 0.025
0.518 0.750 0.389
0.546 0.758 0.414 6.63 125.28 14.419 14.419 0.226 5.65 0.43 1 17.521 0.000 5.75 1.71
0+238.00| 0+247.00 9.000 0.760 2.500| 40.000 0.032 0.900 0.028
0.583 0.750 0.437
0.615 0.758 0.466 7.22 120.08 15.548 15.548 0.233 5.78 0.44 1 18.322 0.000 5.75 1.76
0+247.00| 0+261.00 14.000 0.760 2.500| 40.000 0.080 0.900 0.072
1.010 0.750 0.758
1.090 0.761 0.830 7.87 115.08 26.540 26.540 0.286 6.81 0.50 1 25.205 1.335 5.75 217
0+261.00| 0+284.00 23.000 0.760 2.500|] 40.000 0.131 0.900 0.118
1.660 0.750 1.245
1.791 0.761 1.363 8.68 109.58 41.518 42.853 0.342 791 0.55 1 33.631 9.222 5.75 2.61
0+284.00| 0+307.00 23.000 0.760 2.500| 40.000 0.131 0.900 0.118
1.660 0.750 1.245
1.791 0.761 1.363 9.80 103.17 39.089 48.311 0.358 8.22 0.56 2 72.327 0.000 5.75 2.74
0+307.00] 0+316.00 9.000 0.760 2.500|] 40.000 0.032 0.900 0.028
0.360 0.750 0.270
0.392 0.762 0.298 10.88 97.98 8.127 8.127 0.179 4.77 0.37 1 12.482 0.000 5.75 1.36
0+316.00| 0+333.00 17.000 0.760 2.500| 40.000 0.097 0.900 0.087
0.340 0.750 0.255
0.437 0.783 0.342 11.72 94.43 8.983 8.983 0.186 4.91 0.38 1 13.242 0.000 5.75 1.42
0+333.00| 0+356.00 23.000 0.760 2.500|] 40.000 0.131 0.900 0.118
0.230 0.750 0.173
0.361 0.804 0.290 13.24 88.86 7.176 7.176 0.169 4.60 0.36 1 11.598 0.000 5.75 1.29
038066- apioTepd 3.95
0+196.65| 0+222.00 25.350 0.760 2.500| 40.000 0.144 0.900 0.130
1.060 0.750 0.795
1.204 0.768 0.925 5.00 144.17 37.075 37.075 0.325 7.56 0.53 2 61.630 0.000 5.75 2.47
0+222.00| 0+254.00 32.000 0.760 2.500] 40.000 0.182 0.900 0.164
1.144 0.750 0.858
1.326 0.771 1.022 6.30 128.51 36.513 36.513 0.323 7.52 0.53 1 30.532 5.981 5.75 2.46
0+254.00| 0+285.00 31.000 0.760 2.500| 40.000 0.177 0.900 0.159
1.108 0.750 0.831
1.285 0.771 0.990 7.95 114.46 31.506 37.487 0.326 7.58 0.53 1 31.021 6.466 5.75 2.48
0+285.00| 0+316.00 31.000 0.760 2.500] 40.000 0.109 0.900 0.098
1.108 0.750 0.831
1.217 0.763 0.929 9.54 104.58 27.000 33.467 0.312 7.32 0.52 2 57.942 0.000 5.75 2.38
0+316.00| 0+356.00 40.000 0.760 2.500] 40.000 0.228 0.900 0.205
1.680 0.750 1.260
1.908 0.768 1.465 11.19 96.59 39.344 39.344 0.332 7.70 0.54 2 63.879 0.000 5.75 2.53
03866- aploTepd 1.75
1+020.00| 1+000.00 20.000 4.000 2.500] 40.000 0.070 0.900 0.063
0.800 0.750 0.600
0.870 0.762 0.663 5.00 144.17 26.573 26.573 0.474 5.30 0.93 1 35.304 0.000 5.75 1.57
1+000.00| 0+980.00 20.000 4.000 2.500] 40.000 0.070 0.900 0.063
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa Bae’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0.590 0.750 0.443
0.660 0.766 0.506 5.70 135.04 18.977 18.977 0.413 4.80 0.85 1 28.936 0.000 5.75 1.37
0+980.00| 0+947.00 33.000 4.000 2.500| 40.000 0.116 0.900 0.104
1.040 0.750 0.780
1.156 0.765 0.884 6.51 126.44 31.070 31.070 0.505 5.55 0.97 1 38.729 0.000 5.75 1.67
0+947.00| 0+924.00 23.000 4.000 2.500| 40.000 0.131 0.900 0.118
0.940 0.750 0.705
1.071 0.768 0.823 7.60 117.08 26.786 26.786 0.475 5.31 0.93 1 35.472 0.000 5.75 1.57
0+924.00| 0+900.00 24.000 4.000 2.500| 40.000 0.084 0.900 0.076
1.000 0.750 0.750
1.084 0.762 0.826 8.41 111.36 25.558 25.558 0.466 5.23 0.92 1 34.501 0.000 5.75 1.54
0+900.00| 0+847.00 53.000 3.700 2.500| 40.000 0.186 0.900 0.167
1.360 0.750 1.020
1.546 0.768 1.187 9.26 106.11 35.013 35.013 0.517 5.82 0.97 1 40.920 0.000 5.75 1.78
0+847.00| 0+829.00 18.000 3.700 2.500| 40.000 0.063 0.900 0.057
0.620 0.750 0.465
0.683 0.764 0.522 10.97 97.55 14.148 14.148 0.357 4.45 0.76 1 23.943 0.000 5.75 1.23
0+829.00| 0+795.00 34.000 3.700 2.500|] 40.000 0.119 0.900 0.107
0.670 0.750 0.503
0.789 0.773 0.610 11.81 94.03 15.936 15.936 0.375 4.61 0.79 1 25.686 0.000 5.75 1.29
0+795.00| 0+759.00 36.000 3.700 2.500|] 40.000 0.205 0.900 0.185
1.160 0.750 0.870
1.365 0.773 1.055 13.33 88.57 25.969 25.969 0.459 5.32 0.90 1 34.278 0.000 5.75 1.58
0+759.00| 0+723.00 36.000 3.700 2.500| 40.000 0.205 0.900 0.185
1.160 0.750 0.870
1.365 0.773 1.055 14.63 84.54 24.788 24.788 0.450 5.25 0.89 1 33.347 0.000 5.75 1.55
0+723.00| 0+710.00 13.000 2.630 2.500| 40.000 0.046 0.900 0.041
0.377 0.750 0.283
0.423 0.766 0.324 15.97 80.96 7.285 7.285 0.243 3.87 0.56 1 15.068 0.000 5.75 1.00
0+710.00| 0+680.00 30.000 2.630 3.000] 33.333 0.105 0.900 0.095
1.170 0.750 0.878
1.275 0.762 0.972 16.86 78.81 21.294 21.294 0.432 5.44 0.84 1 28.795 0.000 6.50 1.40
0+680.00| 0+655.00 25.000 2.630 3.000/ 33.333 0.088 0.900 0.079
0.975 0.750 0.731
1.063 0.762 0.810 18.02 76.24 17.169 17.169 0.397 5.09 0.79 1 25.146 0.000 6.50 1.28
0+655.00| 0+630.00 25.000 2.630 3.000/ 33.333 0.139 0.900 0.125
0.672 0.750 0.504
0.811 0.776 0.629 19.06 74.13 12.966 12.966 0.356 4.68 0.74 1 21.058 0.000 6.50 1.14
0+630.00| 0+610.00 20.000 2.630 3.000) 33.333 0.111 0.900 0.100
0.538 0.750 0.403
0.649 0.776 0.503 20.24 71.96 10.070 10.070 0.321 4.34 0.70 1 17.929 0.000 6.50 1.03
0+610.00| 0+563.00 47.000 2.630 3.000/ 33.333 0.240 0.900 0.216
1.420 0.750 1.065
1.660 0.772 1.281 21.27 70.20 24.999 24.999 0.459 5.72 0.87 1 31.847 0.000 6.50 1.49
0+563.00| 0+550.00 13.000 2.630 2.500| 40.000 0.260 0.900 0.234
0.416 0.750 0.312
0.676 0.808 0.546 5.00 144.17 21.883 21.883 0.387 5.32 0.76 1 28.891 0.000 5.75 1.58
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0+550.00| 0+500.00 50.000 0.750 2.500|] 40.000 0.260 0.900 0.234
1.430 0.750 1.073
1.690 0.773 1.307 5.56 136.76 49.671 49.671 0.360 8.31 0.56 2 73.364 0.000 5.75 2.77
0+500.00| 0+491.00 9.000 0.750 2.500| 40.000 0.032 0.900 0.028
0.378 0.750 0.284
0.410 0.762 0.312 7.88 115.02 9.971 9.971 0.194 5.08 0.39 1 14.046 0.000 5.75 1.48
0+491.00| 0+474.00 17.000 0.750 2.500| 40.000 0.060 0.900 0.054
0.799 0.750 0.599
0.859 0.760 0.653 8.65 109.78 19.922 19.922 0.255 6.25 0.46 1 21.178 0.000 5.75 1.95
0+474.00| 0+464.00 10.000 0.750 2.500] 40.000 0.035 0.900 0.032
0.530 0.750 0.398
0.565 0.759 0.429 9.76 103.39 12.330 12.330 0.211 5.40 0.41 1 15.926 0.000 5.75 1.61
0+464.00| 0+454.00 10.000 0.750 2.500| 40.000 0.035 0.900 0.032
0.530 0.750 0.398
0.565 0.759 0.429 10.55 99.47 11.863 11.863 0.208 5.34 0.41 1 15.566 0.000 5.75 1.59
0+454.00| 0+440.00 14.000 0.750 2.500|] 40.000 0.049 0.900 0.044
0.663 0.750 0.497
0.712 0.760 0.541 11.35 95.91 14.431 14.431 0.225 5.67 0.43 1 17.482 0.000 5.75 1.72
0+440.00| 0+427.00 13.000 0.750 2.500|] 40.000 0.046 0.900 0.041
0.616 0.750 0.462
0.661 0.760 0.503 12.39 91.83 12.830 12.830 0.214 5.47 0.41 1 16.305 0.000 5.75 1.64
0+427.00] 0+413.00 14.000 0.750 2.500] 40.000 0.049 0.900 0.044
0.663 0.750 0.497
0.712 0.760 0.541 13.40 88.32 13.289 13.289 0.218 5.53 0.42 1 16.648 0.000 5.75 1.66
0+413.00| 0+405.00 8.000 0.750 2.500| 40.000 0.028 0.900 0.025
0.379 0.750 0.284
0.407 0.760 0.309 14.47 85.00 7.309 7.309 0.170 4.64 0.36 1 11.692 0.000 5.75 1.30
0+405.00| 0+390.00 15.000 0.750 2.500] 40.000 0.077 0.900 0.069
0.603 0.750 0.452
0.680 0.767 0.521 15.26 82.80 11.997 11.997 0.209 5.36 0.41 1 15.670 0.000 5.75 1.59
0+390.00| 0+376.00 14.000 0.750 2.500] 40.000 0.071 0.900 0.064
0.563 0.750 0.422
0.634 0.767 0.486 16.46 79.75 10.785 10.785 0.200 5.19 0.40 1 14.713 0.000 5.75 1.53
0+376.00| 0+356.00 20.000 0.750 2.500] 40.000 0.102 0.900 0.092
0.804 0.750 0.603
0.906 0.767 0.695 17.62 77.08 14.891 14.891 0.228 5.72 0.43 2 35.621 0.000 5.75 1.74
0386¢- dedid 1.75
1+020.00| 0+970.00 50.000 4.000 2.500] 40.000 0.260 0.900 0.234
0.810 0.750 0.608
1.070 0.786 0.842 5.00 144.17 33.727 33.727 0.522 5.69 0.99 1 40.660 0.000 5.75 1.72
0+970.00| 0+920.00 50.000 4.000 2.500] 40.000 0.285 0.900 0.257
1.360 0.750 1.020
1.645 0.776 1.277 6.60 125.61 44.576 44.576 0.582 6.19 1.06 1 47.994 0.000 5.75 1.92
0+920.00| 0+880.00 40.000 4.000 2.500] 40.000 0.190 0.900 0.171
1.250 0.750 0.938
1.440 0.770 1.109 8.03 113.94 35.112 35.112 0.530 5.75 1.00 1 41.643 0.000 5.75 1.75
0+880.00| 0+840.00 40.000 3.700 2.500] 40.000 0.200 0.900 0.180
1.370 0.750 1.028
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa Bae’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
TTaPEIGG amoppons oxapas KaTéANWNg
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
1.570 0.769 1.208 9.29 105.99 35.579 35.579 0.521 5.85 0.97 1 41.312 0.000 5.75 1.79
0+840.00| 0+800.00 40.000 3.700 2.500] 40.000 0.180 0.900 0.162
1.410 0.750 1.058
1.590 0.767 1.220 10.57 99.40 33.698 33.698 0.509 5.75 0.96 1 40.001 0.000 5.75 1.75
0+800.00| 0+760.00 40.000 3.700 2.500| 40.000 0.140 0.900 0.126
1.500 0.750 1.125
1.640 0.763 1.251 11.88 93.79 32.619 32.619 0.503 5.70 0.95 1 39.236 0.000 5.75 1.73
0+760.00| 0+710.00 50.000 3.700 2.500| 40.000 0.285 0.900 0.257
1.570 0.750 1.178
1.855 0.773 1.434 13.20 88.99 35.475 35.475 0.520 5.84 0.97 1 41.240 0.000 5.75 1.79
0+710.00| 0+660.00 50.000 2.630 2.500] 40.000 0.285 0.900 0.257
1.250 0.750 0.938
1.535 0.778 1.194 14.80 84.06 27.902 27.902 0.426 5.72 0.81 1 33.365 0.000 5.75 1.74
0+660.00| 0+610.00 50.000 2.630 2.500] 40.000 0.240 0.900 0.216
1.270 0.750 0.953
1.510 0.774 1.169 16.76 79.04 25.674 25.674 0.412 5.58 0.79 1 31.758 0.000 5.75 1.68
0+610.00| 0+560.00 50.000 2.630 2.500| 40.000 0.280 0.900 0.252
1.340 0.750 1.005
1.620 0.776 1.257 18.78 74.69 26.100 26.100 0.415 5.61 0.79 1 32.069 0.000 5.75 1.69
0+560.00| 0+510.00 50.000 0.750 2.500| 40.000 0.260 0.900 0.234
1.840 0.750 1.380
2.100 0.769 1.614 20.79 71.01 31.863 31.863 0.306 7.22 0.51 1 28.054 3.809 5.75 2.34
038066- dedid 1.75
0+510.00| 0+485.00 25.000 0.750 2.500| 40.000 0.143 0.900 0.128
1.170 0.750 0.878
1.313 0.766 1.006 5.00 144.17 40.310 40.310 0.333 7.78 0.54 2 64.651 0.000 5.75 2.56
03866- dedid 1.75
0+485.00| 0+479.00 6.000 0.750 2.500| 40.000 0.021 0.900 0.019
0.405 0.750 0.304
0.426 0.757 0.323 5.00 14417 12.932 12.932 0.215 5.48 0.41 1 16.382 0.000 5.75 1.64
0+479.00| 0+470.00 9.000 0.750 2.500| 40.000 0.032 0.900 0.028
0.405 0.750 0.304
0.437 0.761 0.332 5.46 137.94 12.735 12.735 0.214 5.46 0.41 1 16.234 0.000 5.75 1.63
0+470.00| 0+432.00 38.000 0.750 2.500| 40.000 0.217 0.900 0.195
0.418 0.750 0.314
0.635 0.801 0.508 6.17 129.90 18.361 18.361 0.247 6.09 0.45 1 20.173 0.000 5.75 1.89
0+432.00| 0+416.00 16.000 0.750 2.500| 40.000 0.056 0.900 0.050
0.224 0.750 0.168
0.280 0.780 0.218 8.73 109.31 6.637 6.637 0.163 4.51 0.35 1 11.044 0.000 5.75 1.25
0+416.00| 0+387.00 29.000 0.750 2.500| 40.000 0.102 0.900 0.091
0.406 0.750 0.305
0.508 0.780 0.396 10.36 100.38 11.046 11.046 0.202 5.23 0.40 1 14.922 0.000 5.75 1.54
0+387.00| 0+356.00 31.000 0.750 2.500| 40.000 0.109 0.900 0.098
0.434 0.750 0.326
0.543 0.780 0.423 12.75 90.52 10.648 10.648 0.199 5.17 0.39 2 29.205 0.000 5.75 1.52
0386¢- dedid 1.75
1+020.00| 1+050.00] 30.000] 1.540] 2.500]  40.000] 0.105] 0.900] 0.095]
\ \ \ \ 0.590] 0.750] 0.443|
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0.695 0.773 0.537 5.00 144.17 21.523 21.523 0.327 5.73 0.62 1 25.653 0.000 5.75 1.74
1+050.00{ 1+067.00 17.000 1.540 2.500|] 40.000 0.060 0.900 0.054
0.714 0.750 0.536
0.774 0.762 0.589 6.53 126.28 20.679 20.679 0.322 5.67 0.61 1 25.052 0.000 5.75 1.72
1+067.00| 1+084.00 17.000 1.540 2.500|] 40.000 0.060 0.900 0.054
0.714 0.750 0.536
0.774 0.762 0.589 741 118.59 19.420 19.420 0.314 5.56 0.60 1 24.135 0.000 5.75 1.67
1+084.00{ 1+102.00 18.000 1.540 2.500|] 40.000 0.103 0.900 0.093
0.760 0.750 0.570
0.863 0.768 0.663 8.31 112.01 20.641 20.641 0.322 5.66 0.61 1 25.024 0.000 5.75 1.71
1+102.00{ 1+120.00 18.000 0.320 2.500| 40.000 0.103 0.900 0.093
0.760 0.750 0.570
0.863 0.768 0.663 9.24 106.25 19.579 19.579 0.195 7.08 0.33 1 17.664 1.915 5.75 2.28
1+120.00{ 1+133.00 13.000 0.320 2.500|] 40.000 0.074 0.900 0.067
0.549 0.750 0.412
0.623 0.768 0.479 10.78 98.42 13.099 15.014 0.176 6.53 0.31 1 15.066 0.000 5.75 2.06
1+133.00| 1+144.00 11.000 0.320 2.500|] 40.000 0.039 0.900 0.035
0.320 0.750 0.240
0.359 0.766 0.275 12.01 93.28 7.122 7.122 0.131 5.21 0.26 1 9.672 0.000 5.75 1.53
1+144.00] 1+163.00 19.000 0.320 2.500| 40.000 0.108 0.900 0.097
0.539 0.750 0.404
0.647 0.775 0.501 13.41 88.31 12.310 12.310 0.163 6.14 0.30 1 13.383 0.000 5.75 1.91
1+163.00{ 1+181.00 18.000 0.320 2.500] 40.000 0.102 0.900 0.092
0.511 0.750 0.383
0.613 0.775 0.475 15.35 82.57 10.905 10.905 0.156 5.92 0.29 2 24.903 0.000 5.75 1.82
038066- aploTepd 1.75
1+020.00{ 1+035.00 15.000 1.540 2.500] 40.000 0.053 0.900 0.047
0.521 0.750 0.391
0.574 0.764 0.438 5.00 144.17 17.568 17.568 0.302 5.40 0.59 1 22.744 0.000 5.75 1.61
1+035.00{ 1+049.00 14.000 1.540 2.500| 40.000 0.049 0.900 0.044
0.487 0.750 0.365
0.536 0.764 0.409 5.83 133.59 15.193 15.193 0.284 5.17 0.56 1 20.872 0.000 5.75 1.52
1+049.00| 1+062.00 13.000 1.540 2.500] 40.000 0.046 0.900 0.041
0.452 0.750 0.339
0.497 0.764 0.380 6.65 125.13 13.214 13.214 0.269 4.96 0.54 1 19.219 0.000 5.75 1.43
1+062.00| 1+083.00 21.000 1.540 2.500] 40.000 0.074 0.900 0.066
0.730 0.750 0.548
0.804 0.764 0.614 7.46 118.20 20.165 20.165 0.319 5.62 0.61 1 24.680 0.000 5.75 1.70
1+083.00{ 1+105.00 22.000 1.540 3.000] 33.333 0.077 0.900 0.069
1.056 0.750 0.792
1.133 0.760 0.861 8.55 110.41 26.436 26.436 0.397 6.32 0.71 1 29.851 0.000 6.50 1.69
1+105.00] 1+116.00 11.000 0.320 3.000) 33.333 0.039 0.900 0.035
0.528 0.750 0.396
0.567 0.760 0.431 9.48 104.92 12.561 12.561 0.184 6.41 0.33 1 13.966 0.000 6.50 1.72
1+116.00| 1+128.00 12.000 0.320 3.000/ 33.333 0.042 0.900 0.038
0.576 0.750 0.432
0.618 0.760 0.470 10.48 99.82 13.037 13.037 0.186 6.48 0.33 1 14.296 0.000 6.50 1.74
1+128.00] 1+140.00 12.000 0.320 3.000] 33.333 0.042 0.900 0.038
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeeoTn . . i i i ATtroppor) i Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0.576 0.750 0.432
0.618 0.760 0.470 11.55 95.09 12.420 12.420 0.183 6.38 0.33 1 13.867 0.000 6.50 1.71
1+140.00| 1+181.00 41.000 0.320 3.000] 33.333 0.234 0.900 0.210
1.353 0.750 1.015
1.587 0.772 1.225 12.64 90.91 30.962 30.962 0.254 8.56 0.39 2 49.214 0.000 6.50 2.44
03866- aploTepd 1.75
1+233.00| 1+224.00 9.000 1.140 3.000] 33.333 0.032 0.900 0.028
0.114 0.750 0.086
0.146 0.782 0.114 5.00 144.17 4.570 4.570 0.182 3.88 0.42 0 0.000 4.570 6.50 0.88
1+224.00| 1+181.00 43.000 2.510 3.000] 33.333 0.245 0.900 0.221
0.546 0.750 0.409
0.791 0.796 0.630 5.82 133.65 23.405 27.974 0.472 5.96 0.87 2 67.758 0.000 6.50 1.57
036¢- dedid 1.75
1+233.00| 1+224.00 9.000 1.140 2.500|] 40.000 0.033 0.900 0.030
0.163 0.750 0.122
0.196 0.775 0.152 5.00 144.17 6.077 6.077 0.177 4.14 0.39 0 0.000 6.077 5.75 1.1
1+224.00] 1+181.00 43.000 2.510 2.500|] 40.000 0.157 0.900 0.141
0.777 0.750 0.583
0.934 0.775 0.724 5.85 133.40 26.864 32.941 0.449 6.06 0.82 2 72.955 0.000 5.75 1.87
056¢_GEN - de81d 1.65
0+055.71| 0+040.00 15.713 2.000 2.500| 40.000 0.094 0.900 0.085
0.230 0.750 0.173
0.324 0.794 0.257 5.00 144.17 10.314 10.314 0.261 4.44 0.56 1 17.516 0.000 5.75 1.23
0+040.00| 0+025.51 14.490 2.000 2.500|] 40.000 0.087 0.900 0.078
0.230 0.750 0.173
0.317 0.791 0.251 6.00 131.65 9.177 9.177 0.249 4.30 0.54 2 32.693 0.000 5.75 1.17
R.A2_GEN 1.65
0+058.66| 0+047.00 11.660 3.500 2.500] 40.000 0.064 0.900 0.058
0.085 0.600 0.051
0.730 0.750 0.548
0.879 0.746 0.656 5.00 144.17 26.301 26.301 0.454 5.38 0.88 1 34.147 0.000 5.75 1.60
0+047.00| 0+029.00 18.000 3.500 2.500] 40.000 0.099 0.900 0.089
0.130 0.600 0.078
0.540 0.750 0.405
0.769 0.744 0.572 5.43 138.40 22.011 22.011 0.422 5.11 0.84 1 30.734 0.000 5.75 1.49
0+029.00| 0+018.01 10.990 3.500 2.500] 40.000 0.060 0.900 0.054
0.090 0.600 0.054
0.088 0.750 0.066
0.238 0.731 0.174 6.14 130.18 6.310 6.310 0.248 3.57 0.59 2 29.263 0.000 5.75 0.88
R.A2_GEN 1.65
0+072.00| 0+081.00 9.000 2.500 2.500] 40.000 0.050 0.900 0.045
0.140 0.600 0.084
0.200 0.750 0.150
0.390 0.715 0.279 5.00 144.17 11.164 11.164 0.288 4.40 0.62 1 19.212 0.000 5.75 1.21
038066- aploTepd 1.75
1+260.00| 1+279.25 19.250 2.500 2.500] 40.000 0.067 0.900 0.061
0.420 0.750 0.315
0.487 0.771 0.376 5.00 14417 15.055 15.055 0.327 4.80 0.67 2 45.846 0.000 5.75 1.37
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeeoTn . . i i i ATtroppor) i Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa Bae’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s I/s m/s cm I/s I/s cm m
036¢- dedid 1.75
1+252.00| 1+279.25 27.250 2.500 2.500|] 40.000 0.095 0.900 0.086
0.450 0.750 0.338
0.545 0.776 0.423 5.00 144.17 16.967 16.967 0.343 4.97 0.70 2 49.199 0.000 5.75 1.44
R.A1- 086¢ LIDL - 5816 1.65
0+046.00| 0+005.73 40.270 8.520 3.000] 33.333 0.262 0.900 0.236
0.750 0.000
0.262 0.900 0.236 5.00 144.17 9.442 9.442 0.445 3.57 1.06 2 42.221 0.000 6.50 0.77
R.A1- 0866 ToaA. - 5egid 1.65
0+153.44| 0+100.00 53.440 7.000 3.000] 33.333 0.347 0.900 0.313
0.750 0.000
0.347 0.900 0.313 5.00 144.17 12.530 12.530 0.470 4.00 1.06 1 24.574 0.000 6.50 0.92
0+100.00| 0+050.00 50.000 7.000 3.000] 33.333 0.325 0.900 0.293
0.750 0.000
0.325 0.900 0.293 6.89 122.90 9.993 9.993 0.429 3.74 1.00 1 21.203 0.000 6.50 0.83
0+050.00| 0+009.30 40.700 7.000 3.000] 33.333 0.265 0.900 0.238
0.750 0.000
0.265 0.900 0.238 8.84 108.64 7.191 7.191 0.376 3.39 0.92 2 34.040 0.000 6.50 0.71
R.A1 (xalepa) - 5e1&
0+000.00| 0+014.40 14.400 1.300 2.500] 40.000 0.060 0.900 0.054
0.374 0.750 0.281
0.435 0.771 0.335 5.00 144.17 13.426 13.426 0.257 5.11 0.51 2 37.479 0.000 5.75 1.49
0+040.00| 0+051.00 11.000 1.300 2.500|] 40.000 0.044 0.900 0.040
0.750 0.000
0.044 0.900 0.040 5.00 144.17 1.587 1.587 0.104 2.76 0.28 2 10.138 0.000 5.75 0.55
0+051.00| 0+058.00 7.000 1.300 2.500| 40.000 0.028 0.900 0.025
0.750 0.000
0.028 0.900 0.025 5.00 144.17 1.010 1.010 0.089 2.38 0.26 1 3.584 0.000 5.75 0.40
0+040.00| 0+030.00 10.000 2.900 2.500] 40.000 0.040 0.900 0.036
0.750 0.000
0.040 0.900 0.036 5.00 144.17 1.443 1.443 0.131 2.34 0.39 1 5.144 0.000 5.75 0.39
0386¢- dedid
0+061.36| 0+033.92 27.440 2.480 2.500| 40.000 0.110 0.900 0.099
0.741 0.750 0.556
0.851 0.769 0.654 5.00 144.17 26.230 26.230 0.409 5.66 0.78 1 31.782 0.000 5.75 1.72
038066- aploTepd 3.95
1+578.00| 1+555.00 23.000 1.730 2.500] 40.000 0.099 0.900 0.089
0.828 0.750 0.621
0.927 0.766 0.710 5.00 144.17 28.457 28.457 0.379 6.13 0.69 2 62.019 0.000 5.75 1.90
1+555.00{ 1+537.00 18.000 1.730 2.500] 40.000 0.077 0.900 0.070
0.648 0.750 0.486
0.725 0.766 0.556 6.01 131.55 20.320 20.320 0.331 5.54 0.64 1 25.387 0.000 5.75 1.67
1+537.00| 1+518.00 19.000 1.730 2.500] 40.000 0.067 0.900 0.060
0.560 0.750 0.420
0.627 0.766 0.480 6.92 122.68 16.366 16.366 0.303 5.19 0.60 1 22.334 0.000 5.75 1.53
1+518.00| 1+498.00 20.000 1.730 2.500] 40.000 0.114 0.900 0.103
0.680 0.750 0.510
0.794 0.772 0.613 7.96 114.41 19.484 19.484 0.326 5.47 0.63 1 24.763 0.000 5.75 1.64
1+498.00| 1+462.00 36.000 2.700 2.500] 40.000 0.205 0.900 0.185
3909_FYDR.xIs\3909_fydr 8/16




MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
1.210 0.750 0.908
1.415 0.772 1.092 8.99 107.74 32.711 32.711 0.458 5.98 0.85 1 36.867 0.000 5.75 1.84
1+462.00| 1+422.00 40.000 3.910 2.500| 40.000 0.228 0.900 0.205
1.360 0.750 1.020
1.588 0.772 1.225 10.30 100.69 34.294 34.294 0.522 5.73 0.98 1 40.876 0.000 5.75 1.74
1+422.00] 1+394.00 28.000 2.280 2.500| 40.000 0.160 0.900 0.144
0.952 0.700 0.666
1.112 0.729 0.810 11.57 95.00 21.393 21.393 0.367 5.40 0.71 1 27.687 0.000 5.75 1.61
1+394.00| 1+365.00 29.000 2.280 2.500| 40.000 0.165 0.900 0.149
0.986 0.700 0.690
1.151 0.729 0.839 12.84 90.20 21.039 21.039 0.365 5.37 0.71 1 27.415 0.000 5.75 1.60
1+365.00{ 1+335.00 30.000 2.280 2.500|] 40.000 0.105 0.900 0.095
1.230 0.750 0.923
1.335 0.762 1.017 1417 85.91 24.288 24.288 0.386 5.61 0.74 1 29.850 0.000 5.75 1.69
1+335.00{ 1+289.00 46.000 2.280 2.500| 40.000 0.262 0.900 0.236
1.900 0.750 1.425
2.162 0.768 1.661 15.46 82.26 37.983 37.983 0.461 6.42 0.82 1 38.947 0.000 5.75 2.02
1+289.00| 1+279.00 10.000 2.280 2.500| 40.000 0.057 0.900 0.051
0.470 0.750 0.353
0.527 0.766 0.404 17.13 78.19 8.777 8.777 0.253 4.16 0.56 2 32.703 0.000 5.75 1.12
036¢- dedid 3.95
1+584.00| 1+545.00 39.000 1.730 2.500| 40.000 0.222 0.900 0.200
1.014 0.750 0.761
1.236 0.777 0.961 5.00 144.17 38.499 38.499 0.426 6.73 0.74 2 74.286 0.000 5.75 2.14
1+545.00| 1+527.00 18.000 1.730 2.500] 40.000 0.063 0.900 0.057
0.738 0.750 0.554
0.801 0.762 0.610 6.53 126.28 21.422 21.422 0.338 5.63 0.64 1 26.194 0.000 5.75 1.70
1+527.00| 1+505.00 22.000 1.730 2.500| 40.000 0.125 0.900 0.113
0.770 0.750 0.578
0.895 0.771 0.690 741 118.53 22.749 22.749 0.347 5.73 0.65 1 27.145 0.000 5.75 1.74
1+505.00| 1+468.00 37.000 3.910 2.500] 40.000 0.220 0.900 0.198
1.500 0.750 1.125
1.720 0.769 1.323 8.47 110.93 40.800 40.800 0.559 6.04 1.03 1 45.321 0.000 5.75 1.87
1+468.00| 1+444.00 24.000 3.910 2.500| 40.000 0.084 0.900 0.076
0.930 0.750 0.698
1.014 0.762 0.773 9.58 104.38 22.434 22.434 0.439 5.05 0.88 1 31.793 0.000 5.75 1.47
1+444.00] 1+418.00 26.000 3.910 2.500] 40.000 0.148 0.900 0.133
0.910 0.750 0.683
1.058 0.771 0.816 10.49 99.77 22.630 22.630 0.441 5.07 0.88 1 31.957 0.000 5.75 1.48
1+418.00| 1+378.00 40.000 2.280 2.500] 40.000 0.228 0.900 0.205
1.720 0.750 1.290
1.948 0.768 1.495 11.47 95.43 39.665 39.665 0.469 6.51 0.83 1 39.969 0.000 5.75 2.05
1+378.00| 1+348.00 30.000 2.280 2.500] 40.000 0.130 0.900 0.117
1.260 0.750 0.945
1.390 0.764 1.062 12.89 90.04 26.583 26.583 0.401 5.76 0.75 1 31.492 0.000 5.75 1.75
1+348.00 1+321.00 27.000 2.280 2.500] 40.000 0.125 0.900 0.113
1.201 0.750 0.901
1.327 0.764 1.014 14.14 86.00 24.235 24.235 0.386 5.60 0.74 1 29.811 0.000 5.75 1.69
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeeoTn . . i i i ATtroppor) i Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa Bae’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
TTaPEIGG amoppons oxapas KaTéANWNg
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
1+321.00| 1+295.00 26.000 2.280 2.500|] 40.000 0.121 0.900 0.109
1.157 0.750 0.868
1.277 0.764 0.976 15.31 82.68 22.436 22.436 0.374 5.47 0.72 1 28.479 0.000 5.75 1.64
1+295.00| 1+279.00 16.000 2.280 2.500|] 40.000 0.074 0.900 0.067
0.712 0.750 0.534
0.786 0.764 0.601 16.46 79.74 13.316 13.316 0.302 4.69 0.63 2 41.842 0.000 5.75 1.33
R.A3
0+090.91| 0+075.00 15.909 2.670 2.500|] 40.000 0.087 0.900 0.079
0.240 0.600 0.144
0.370 0.750 0.278
0.697 0.717 0.500 5.00 144.17 20.050 20.050 0.375 5.17 0.74 1 27.518 0.000 5.75 1.52
0+075.00| 0+066.00 9.000 2.670 2.500] 40.000 0.050 0.900 0.045
0.110 0.600 0.066
1.030 0.750 0.773
1.190 0.742 0.883 5.71 134.99 33.139 33.139 0.459 6.01 0.84 1 37.069 0.000 5.75 1.85
0+066.00| 0+048.00 18.000 2.670 2.500] 40.000 0.099 0.900 0.089
0.100 0.600 0.060
0.199 0.749 0.149 6.03 131.31 5.443 5.443 0.215 3.55 0.52 2 25.366 0.000 5.75 0.87
0+048.00| 0+036.35 11.650 2.670 2.500| 40.000 0.064 0.900 0.058
0.200 0.600 0.120
0.140 0.750 0.105
0.404 0.700 0.283 7.43 118.43 9.301 9.301 0.272 4.14 0.60 2 34.954 0.000 5.75 1.11
R.A3
0+090.91| 0+110.00 19.091 2.300 2.500| 40.000 0.105 0.900 0.095
0.160 0.600 0.096
0.950 0.750 0.713
1.215 0.743 0.903 5.00 144.17 36.192 36.192 0.454 6.32 0.81 2 75.814 0.000 5.75 1.98
R.A3 X.0. 1+600
0+000.00] 0+014.00] 14.000] 2.300] 2.500]  40.000] 0.077] 0.900] 0.069]
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0.180 0.600 0.108
0.250 0.750 0.188
0.507 0.720 0.365 5.00 144.17 14.621 14.621 0.315 4.82 0.65 1 22.149 0.000 5.75 1.38
0+014.00| 0+027.00 13.000 2.300 2.500| 40.000 0.072 0.900 0.064
0.180 0.600 0.108
0.150 0.750 0.113
0.402 0.709 0.285 5.74 134.60 10.659 10.659 0.276 4.40 0.59 2 36.754 0.000 5.75 1.21
03866- aploTepd 1.75
1+627.00| 1+660.00 33.000 6.300 2.500|] 40.000 0.139 0.900 0.125
0.891 0.750 0.668
1.030 0.770 0.793 5.00 144.17 31.783 31.783 0.583 5.22 1.15 1 43.064 0.000 5.75 1.54
1+660.00{ 1+700.00 40.000 6.300 2.500|] 40.000 0.168 0.900 0.151
1.120 0.750 0.840
1.288 0.770 0.991 5.94 132.31 36.457 36.457 0.617 5.44 1.19 1 46.707 0.000 5.75 1.62
1+700.00{ 1+733.00 33.000 6.300 2.500|] 40.000 0.139 0.900 0.125
0.990 0.750 0.743
1.129 0.768 0.867 7.02 121.76 29.355 29.355 0.565 5.10 1.13 1 41.088 0.000 5.75 1.49
1+733.00{ 1+780.00 47.000 6.300 2.500| 40.000 0.197 0.900 0.178
1.410 0.750 1.058
1.607 0.768 1.235 8.00 114.15 39.195 39.195 0.635 5.56 1.22 1 48.755 0.000 5.75 1.67
1+780.00{ 1+830.00 50.000 6.300 2.500| 40.000 0.210 0.900 0.189
1.500 0.750 1.125
1.710 0.768 1.314 9.23 106.29 38.828 38.828 0.632 5.54 1.21 1 48.483 0.000 5.75 1.67
1+830.00{ 1+860.00 30.000 2.480 2.500|] 40.000 0.126 0.900 0.113
0.960 0.750 0.720
1.086 0.767 0.833 10.55 99.47 23.046 23.046 0.388 5.45 0.75 1 29.435 0.000 5.75 1.63
1+860.00| 1+880.00 20.000 1.200 2.500] 40.000 0.084 0.900 0.076
0.700 0.750 0.525
0.784 0.766 0.601 11.84 93.94 15.684 15.684 0.268 541 0.52 1 20.212 0.000 5.75 1.62
1+880.00{ 1+890.00 10.000 0.280 2.500] 40.000 0.042 0.900 0.038
0.350 0.750 0.263
0.392 0.766 0.300 13.08 89.38 7.462 7.462 0.128 5.39 0.25 1 9.676 0.000 5.75 1.61
1+890.00{ 1+900.00 10.000 0.280 2.500] 40.000 0.042 0.900 0.038
0.350 0.750 0.263
0.392 0.766 0.300 14.38 85.28 7.119 7.119 0.126 5.31 0.25 1 9.410 0.000 5.75 1.58
1+900.00{ 1+910.00 10.000 0.280 2.500] 40.000 0.042 0.900 0.038
0.350 0.750 0.263
0.392 0.766 0.300 15.70 81.63 6.815 6.815 0.124 5.25 0.24 1 9.170 0.000 5.75 1.55
1+910.00| 1+925.00 15.000 0.280 2.500] 40.000 0.063 0.900 0.057
0.495 0.750 0.371
0.558 0.767 0.428 17.05 78.36 9.322 9.322 0.140 5.76 0.26 1 11.041 0.000 5.75 1.75
1+925.00| 1+940.00 15.000 0.280 2.500] 40.000 0.063 0.900 0.057
0.510 0.750 0.383
0.573 0.766 0.439 18.83 74.59 9.107 9.107 0.139 5.72 0.26 1 10.888 0.000 5.75 1.74
1+940.00| 1+955.00 15.000 0.280 2.500] 40.000 0.063 0.900 0.057
0.510 0.750 0.383
0.573 0.766 0.439 20.63 71.28 8.703 8.703 0.137 5.64 0.26 1 10.600 0.000 5.75 1.71
1+955.00| 1+970.00 15.000 0.280 2.500] 40.000 0.063 0.900 0.057
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0.510 0.750 0.383
0.573 0.766 0.439 22.46 68.33 8.344 8.344 0.134 5.57 0.26 1 10.338 0.000 5.75 1.68
1+970.00| 1+985.00 15.000 0.280 2.500| 40.000 0.063 0.900 0.057
0.510 0.750 0.383
0.573 0.766 0.439 24.32 65.68 8.020 8.020 0.132 5.51 0.25 1 10.098 0.000 5.75 1.65
1+985.00| 2+003.00 18.000 0.280 2.500| 40.000 0.076 0.900 0.068
0.648 0.750 0.486
0.724 0.766 0.554 26.21 63.29 9.747 9.747 0.143 5.84 0.27 1 11.337 0.000 5.75 1.79
2+003.00| 2+015.00 12.000 0.280 2.500| 40.000 0.050 0.900 0.045
0.432 0.750 0.324
0.482 0.766 0.369 28.31 60.91 6.254 6.254 0.120 5.11 0.24 1 8.716 0.000 5.75 1.50
2+015.00| 2+030.00 15.000 0.280 2.500|] 40.000 0.063 0.900 0.057
0.495 0.750 0.371
0.558 0.767 0.428 29.98 59.19 7.042 7.042 0.125 5.30 0.25 1 9.350 0.000 5.75 1.57
2+030.00| 2+070.00 40.000 0.280 3.500] 28.571 0.280 0.900 0.252
1.240 0.750 0.930
1.520 0.778 1.182 31.97 57.33 18.839 18.839 0.222 7.70 0.36 1 18.163 0.676 7.25 1.88
2+070.00| 2+110.00 40.000 0.280 3.500] 28.571 0.168 0.900 0.151
1.000 0.750 0.750
1.168 0.772 0.901 34.97 54.83 13.737 14.413 0.203 7.06 0.34 1 15.247 0.000 7.25 1.69
2+110.00| 2+150.00 40.000 0.280 3.500] 28.571 0.168 0.900 0.151
1.000 0.750 0.750
1.168 0.772 0.901 38.26 52.44 13.137 13.137 0.196 6.85 0.34 2 28.698 0.000 7.25 1.63
036¢- dedid 2
1+627.00| 1+660.00 33.000 2.500 2.500|] 40.000 0.149 0.900 0.134
0.528 0.750 0.396
0.677 0.783 0.530 5.00 144.17 21.228 21.228 0.376 5.31 0.74 1 28.084 0.000 5.75 1.57
1+660.00{ 1+700.00 40.000 6.300 2.500] 40.000 0.228 0.900 0.205
0.480 0.750 0.360
0.708 0.798 0.565 6.46 126.92 19.942 19.942 0.481 4.55 1.02 1 32.699 0.000 5.75 1.27
1+700.00| 1+733.00 33.000 6.300 2.500| 40.000 0.188 0.900 0.169
0.825 0.750 0.619
1.013 0.778 0.788 7.85 115.22 25.243 25.243 0.530 4.88 1.08 1 37.583 0.000 5.75 1.40
1+733.00| 1+770.00 37.000 6.300 2.500| 40.000 0.211 0.900 0.190
1.110 0.750 0.833
1.321 0.774 1.022 8.89 108.33 30.788 30.788 0.576 5.17 1.14 2 84.524 0.000 5.75 1.52
1+770.00| 1+805.00 35.000 6.300 2.500| 40.000 0.200 0.900 0.180
1.190 0.750 0.893
1.390 0.772 1.072 9.96 102.37 30.511 30.511 0.574 5.16 1.14 1 42.036 0.000 5.75 1.51
1+805.00| 1+843.00 38.000 3.700 2.500| 40.000 0.217 0.900 0.195
1.292 0.750 0.969
1.509 0.772 1.164 10.97 97.54 31.563 31.563 0.496 5.64 0.94 1 38.477 0.000 5.75 1.71
1+843.00| 1+880.00 37.000 1.600 2.500| 40.000 0.211 0.900 0.190
1.406 0.750 1.055
1.617 0.770 1.244 12.25 92.35 31.947 31.947 0.387 6.43 0.69 1 32.705 0.000 5.75 2.02
1+880.00| 1+913.00 33.000 0.280 2.500| 40.000 0.188 0.900 0.169
1.254 0.750 0.941
1.442 0.770 1.110 13.85 86.90 26.812 26.812 0.210 7.99 0.34 2 41.583 0.000 5.75 2.65
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
1+913.00| 1+925.00 12.000 0.280 2.500|] 40.000 0.042 0.900 0.038
0.480 0.750 0.360
0.522 0.762 0.398 16.46 79.74 8.818 8.818 0.137 5.67 0.26 1 10.682 0.000 5.75 1.72
1+925.00| 1+935.00 10.000 0.280 2.500|] 40.000 0.035 0.900 0.032
0.410 0.750 0.308
0.445 0.762 0.339 17.92 76.45 7.205 7.205 0.127 5.33 0.25 1 9.477 0.000 5.75 1.58
1+935.00{ 1+947.00 12.000 0.280 2.500| 40.000 0.042 0.900 0.038
0.492 0.750 0.369
0.534 0.762 0.407 19.23 73.80 8.346 8.346 0.134 5.57 0.26 1 10.340 0.000 5.75 1.68
1+947.00| 1+960.00 13.000 0.280 2.500| 40.000 0.046 0.900 0.041
0.533 0.750 0.400
0.579 0.762 0.441 20.72 71.12 8.713 8.713 0.137 5.64 0.26 1 10.607 0.000 5.75 1.71
1+960.00{ 1+970.00 10.000 0.280 2.500|] 40.000 0.035 0.900 0.032
0.410 0.750 0.308
0.445 0.762 0.339 22.31 68.56 6.461 6.461 0.121 5.16 0.24 1 8.886 0.000 5.75 1.52
1+970.00| 2+005.00 35.000 0.280 2.500| 40.000 0.200 0.900 0.180
1.470 0.750 1.103
1.670 0.768 1.282 23.68 66.55 23.720 23.720 0.201 7.68 0.33 2 38.615 0.000 5.75 2.52
2+005.00| 2+018.00 13.000 0.280 2.500|] 40.000 0.046 0.900 0.041
0.585 0.750 0.439
0.631 0.761 0.480 26.59 62.83 8.379 8.379 0.135 5.58 0.26 1 10.364 0.000 5.75 1.68
2+018.00| 2+030.00 12.000 0.280 2.500| 40.000 0.042 0.900 0.038
0.540 0.750 0.405
0.582 0.761 0.443 28.20 61.03 7.512 7.512 0.129 5.40 0.25 1 9.714 0.000 5.75 1.61
2+030.00| 2+042.00 12.000 0.280 2.500|] 40.000 0.042 0.900 0.038
0.540 0.750 0.405
0.582 0.761 0.443 29.75 59.42 7.315 7.315 0.127 5.36 0.25 1 9.562 0.000 5.75 1.59
0386¢- dedid 2
2+042.00| 2+057.00 15.000 0.280 2.500] 40.000 0.063 0.900 0.057
0.750 0.000
0.063 0.900 0.057 5.00 144.17 2.273 2.273 0.078 3.82 0.18 1 4.786 0.000 5.75 0.98
2+057.00| 2+066.00 9.000 0.280 2.500] 40.000 0.032 0.900 0.028
0.135 0.750 0.101
0.167 0.778 0.130 8.21 112.67 4.060 4.060 0.100 4.51 0.21 1 6.753 0.000 5.75 1.25
2+066.00| 2+075.00 9.000 0.280 2.500] 40.000 0.032 0.900 0.028
0.387 0.750 0.290
0.419 0.761 0.319 9.71 103.65 9.180 9.180 0.140 5.73 0.26 1 10.940 0.000 5.75 1.74
2+075.00| 2+084.00 9.000 0.280 2.500] 40.000 0.032 0.900 0.028
0.405 0.750 0.304
0.437 0.761 0.332 10.79 98.38 9.083 9.083 0.139 5.72 0.26 1 10.871 0.000 5.75 1.74
2+084.00| 2+093.00 9.000 0.280 2.500] 40.000 0.032 0.900 0.028
0.405 0.750 0.304
0.437 0.761 0.332 11.87 93.83 8.662 8.662 0.136 5.64 0.26 1 10.570 0.000 5.75 1.70
2+093.00| 2+103.00 10.000 0.280 2.500] 40.000 0.035 0.900 0.032
0.450 0.750 0.338
0.485 0.761 0.369 12.97 89.78 9.210 9.210 0.140 5.74 0.26 1 10.962 0.000 5.75 1.75
2+103.00| 2+113.00 10.000 0.280 2.500] 40.000 0.035 0.900 0.032
0.450 0.750 0.338
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0.485 0.761 0.369 14.16 85.94 8.816 8.816 0.137 5.66 0.26 1 10.681 0.000 5.75 1.72
2+113.00| 2+123.00 10.000 0.280 2.500| 40.000 0.035 0.900 0.032
0.450 0.750 0.338
0.485 0.761 0.369 15.37 82.50 8.463 8.463 0.135 5.60 0.26 1 10.425 0.000 5.75 1.69
2+123.00| 2+132.00 9.000 0.280 2.500| 40.000 0.032 0.900 0.028
0.405 0.750 0.304
0.437 0.761 0.332 16.61 79.40 7.330 7.330 0.128 5.36 0.25 1 9.574 0.000 5.75 1.59
2+132.00| 2+141.00 9.000 0.280 2.500] 40.000 0.032 0.900 0.028
0.405 0.750 0.304
0.437 0.761 0.332 17.78 76.74 7.085 7.085 0.126 5.31 0.25 1 9.383 0.000 5.75 1.57
2+141.00| 2+151.00 10.000 0.280 2.500|] 40.000 0.035 0.900 0.032
0.450 0.750 0.338
0.485 0.761 0.369 18.97 74.30 7.622 7.622 0.130 5.42 0.25 2 19.597 0.000 5.75 1.62
03866- aploTepd 2
2+307.00| 2+257.00 50.000 5.540 6.000] 16.667 0.225 0.900 0.203
1.150 0.750 0.863
1.375 0.775 1.065 5.00 144.17 42.685 42.685 1.107 6.80 1.92 1 51.362 0.000 11.00 1.05
2+257.00| 2+215.00 42.000 5.540 6.000] 16.667 0.147 0.900 0.132
1.050 0.750 0.788
1.197 0.768 0.920 5.75 134.46 34.382 34.382 1.039 6.30 1.87 1 43.058 0.000 11.00 0.97
2+215.00| 2+181.00 34.000 3.000 3.500) 28.571 0.119 0.900 0.107
0.850 0.750 0.638
0.969 0.768 0.745 6.43 127.26 26.343 26.343 0.539 5.85 1.01 1 34.024 0.000 7.25 1.35
2+181.00| 2+151.00 30.000 1.000 3.500) 28.571 0.105 0.900 0.095
0.780 0.750 0.585
0.885 0.768 0.680 7.48 118.04 22.297 22.297 0.357 6.61 0.63 2 50.543 0.000 7.25 1.57
03866- dedid 2
2+307.00| 2+257.00 50.000 5.540 6.000| 16.667 0.225 0.900 0.203
1.350 0.750 1.013
1.575 0.771 1.215 5.00 14417 48.697 48.697 1.150 7.13 1.94 1 57.085 0.000 11.00 1.10
2+257.00| 2+215.00 42.000 5.540 6.000| 16.667 0.147 0.900 0.132
1.344 0.750 1.008
1.491 0.765 1.140 5.72 134.79 42.729 42.729 1.107 6.81 1.92 1 51.405 0.000 11.00 1.05
2+215.00] 2+180.00 35.000 3.000 3.500] 28.571 0.200 0.900 0.180
1.260 0.750 0.945
1.460 0.771 1.125 6.36 127.95 40.000 40.000 0.626 6.69 1.09 1 44.793 0.000 7.25 1.59
2+180.00| 2+156.00 24.000 1.000 3.500] 28.571 0.137 0.900 0.123
0.864 0.750 0.648
1.001 0.771 0.771 7.29 119.54 25.626 25.626 0.375 6.92 0.64 1 27.686 0.000 7.25 1.65
2+156.00| 2+151.00 5.000 1.000 3.500) 28.571 0.018 0.900 0.016
0.180 0.750 0.135
0.198 0.763 0.151 8.36 111.69 4.681 4.681 0.201 4.04 0.45 2 17.705 0.000 7.25 0.83
0386¢- ded1d 1.75
2+510.00| 2+493.00 17.000 2.730 2.500] 40.000 0.058 0.900 0.052
0.580 0.750 0.435
0.638 0.764 0.487 5.00 144.17 19.520 19.520 0.373 5.11 0.75 1 27.209 0.000 5.75 1.50
2+493.00| 2+479.00 14.000 2.730 2.500] 40.000 0.048 0.900 0.043
0.775 0.750 0.581
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeAeOTh . . . . . Atroppon , Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa qu’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0.823 0.759 0.624 5.76 134.39 23.316 23.316 0.401 5.39 0.78 1 30.225 0.000 5.75 1.61
2+479.00| 2+466.00 13.000 2.730 2.500| 40.000 0.044 0.900 0.040
0.775 0.750 0.581
0.819 0.758 0.621 6.34 128.11 22.118 22.118 0.393 5.31 0.77 1 29.296 0.000 5.75 1.57
2+466.00| 2+448.00 18.000 2.730 2.500| 40.000 0.063 0.900 0.057
1.060 0.750 0.795
1.123 0.758 0.852 6.89 122.91 29.102 29.102 0.439 5.76 0.82 1 34.470 0.000 5.75 1.75
2+448.00| 2+433.00 15.000 4.940 2.500] 40.000 0.053 0.900 0.047
0.825 0.750 0.619
0.878 0.759 0.666 7.58 117.26 21.711 21.711 0.464 4.84 0.95 1 32.712 0.000 5.75 1.38
2+433.00| 2+420.00 13.000 4.940 2.500|] 40.000 0.046 0.900 0.041
0.825 0.750 0.619
0.871 0.758 0.660 8.12 113.33 20.784 20.784 0.456 4.78 0.94 1 31.880 0.000 5.75 1.36
2+420.00| 2+390.00 30.000 4.940 2.500|] 40.000 0.126 0.900 0.113
0.838 0.750 0.629
0.964 0.770 0.742 8.12 113.33 23.376 23.376 0.478 4.94 0.97 1 34.171 0.000 5.75 1.43
2+390.00| 2+357.00 33.000 4.940 2.500|] 40.000 0.139 0.900 0.125
0.922 0.750 0.691
1.061 0.770 0.816 9.16 106.71 24.211 24.211 0.485 4.99 0.98 2 69.775 0.000 5.75 1.45
038066- aploTepd 1.7
2+580.00| 2+570.00 10.000 1.590 2.500|] 40.000 0.140 0.900 0.126
0.480 0.750 0.360
0.620 0.784 0.486 5.00 144.17 19.479 19.479 0.318 5.54 0.61 1 24.336 0.000 5.75 1.67
2+570.00| 2+560.00 10.000 1.590 2.500|] 40.000 0.065 0.900 0.058
0.480 0.750 0.360
0.545 0.768 0.418 5.52 137.19 15.944 15.944 0.293 5.22 0.58 1 21.616 0.000 5.75 1.54
2+560.00| 2+550.00 10.000 1.590 2.500| 40.000 0.065 0.900 0.058
0.595 0.750 0.446
0.660 0.765 0.504 6.09 130.67 18.319 18.319 0.310 5.44 0.60 1 23.467 0.000 5.75 1.63
2+550.00| 2+543.00 7.000 1.590 2.500] 40.000 0.045 0.900 0.041
0.595 0.750 0.446
0.640 0.761 0.487 6.63 125.29 16.958 16.958 0.300 5.31 0.59 1 22.419 0.000 5.75 1.58
2+543.00| 2+525.00 18.000 2.730 2.500| 40.000 0.116 0.900 0.104
1.270 0.750 0.953
1.386 0.763 1.057 7.02 121.79 35.788 35.788 0.476 6.13 0.87 1 38.980 0.000 5.75 1.90
2+525.00| 2+510.00 15.000 2.730 2.500| 40.000 0.097 0.900 0.087
1.270 0.750 0.953
1.367 0.761 1.040 7.65 116.70 33.725 33.725 0.465 6.02 0.86 1 37.627 0.000 5.75 1.86
2+510.00| 2+493.00 17.000 2.730 2.500| 40.000 0.071 0.900 0.064
0.500 0.750 0.375
0.571 0.769 0.439 8.19 112.82 13.777 13.777 0.323 4.62 0.68 1 22.148 0.000 5.75 1.30
2+493.00| 2+465.00 28.000 2.730 2.500| 40.000 0.118 0.900 0.106
0.485 0.750 0.364
0.603 0.779 0.470 9.07 107.26 14.002 14.002 0.325 4.64 0.68 1 22.361 0.000 5.75 1.31
2+465.00| 2+434.00 31.000 2.730 2.500| 40.000 0.177 0.900 0.159
0.860 0.750 0.645
1.037 0.776 0.804 10.50 99.70 22.285 22.285 0.394 5.32 0.77 1 29.427 0.000 5.75 1.58
2+434.00| 2+405.00 29.000 4.940 2.500] 40.000 0.122 0.900 0.110
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MAGTog Khion Max
ITOIXEIA| Zuvr. TuBuEva “Yyog Tapeide | =41 93*at Mrikog MAd&Tog | emTp.
TA®POY | Manning (m) (m) omBaiou - b' a eoxapag | eoxdapag | Babog
*60 a b c (cm)
0.018 0 0 0.000 7.810 -0.709 0.880 0.520
ZTOIXEIA TA®POY AEKANH AMOPPOHZ YMNOAOIIZMOZX MAPOXHZ ZXEAIAZMOY ITOIXEIA POHZ
KA ZuvTeeoTn . . i i i ATtroppor) i Bdeo',; porig
XO XG) Mrikog Khion Emikhion ICv’r] qu).’ c Avr]vyevr] Xpovos ‘Eviaon I'Ipocme’. Zuvo)\u(’r] TayomTa Bae’og Ap1Budg Ap.’ ot gpedTIa ﬂqpf)xn yia KdAuyn E’upog
apxns TEPATOG 8e€iag | amopporig . Eme@aveia | oupporg Mapoxry | Tapoxn porig Froude | ppeartiwv - KATAVTI | TOU EUPOUG |KATAANYNG
: QTTOPPONG oxapag .
TTapeIdg KOTGANWNG
L S i Fi Ci Fix Ci Ts | Qad Q \% y Fr Frno Qfroy Qn yK L
m % % aTp aTp min mm/h I/s IIs m/s cm I/s I/s cm m
0.994 0.750 0.746
1.116 0.766 0.855 11.81 94.03 22.360 22.360 0.470 4.88 0.96 1 33.286 0.000 5.75 1.40
2+405.00| 2+381.00 24.000 4.940 2.500| 40.000 0.101 0.900 0.091
0.823 0.750 0.617
0.924 0.766 0.708 12.84 90.21 17.752 17.752 0.427 4.56 0.90 1 29.046 0.000 5.75 1.27
2+381.00| 2+357.00 24.000 4.940 2.500| 40.000 0.101 0.900 0.091
0.823 0.750 0.617
0.924 0.766 0.708 13.78 87.11 17.141 17.141 0.420 4.52 0.89 2 56.903 0.000 5.75 1.26
R.A4 X.0. 2+330
0+058.64| 0+040.00 18.640 2.100 2.500| 40.000 0.103 0.900 0.092
0.180 0.600 0.108
0.320 0.750 0.240
0.603 0.731 0.440 5.00 144.17 17.646 17.646 0.331 5.16 0.66 2 48.589 0.000 5.75 1.51
0+040.00| 0+007.00 33.000 2.300 2.500| 40.000 0.182 0.900 0.163
0.260 0.600 0.156
1.460 0.750 1.095
1.902 0.744 1.414 5.94 132.37 52.046 52.046 0.521 7.07 0.89 2 94.228 0.000 5.75 2.28
R.A4 X.0. 2+330
0+058.64| 0+080.00 21.360 2.100 2.500|] 40.000 0.117 0.900 0.106
0.180 0.600 0.108
0.170 0.750 0.128
0.467 0.730 0.341 5.00 144.17 13.676 13.676 0.298 4.79 0.62 2 41.798 0.000 5.75 1.37
0+080.00| 0+104.00 24.000 3.900 2.500] 40.000 0.132 0.900 0.119
0.230 0.600 0.138
0.280 0.750 0.210
0.642 0.727 0.467 6.19 129.62 16.821 16.821 0.389 4.65 0.82 2 53.614 0.000 5.75 1.31
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YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
EKTrucn S time of rainfall | Mapoxn 'I\g:Kct)ﬁ longitutial [ D Manning T\%ﬂa pong Bd&Bog Froude concent I'I)\rlgm
area coefficie concectrati| intensity | discharge 9 slope Manning ¥ Depth pong ration n
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I/s m % m/s m m min
PIPE A1.1
A1.1-2 A1.11 19.24 1.00 19.24 10.64
19.24 1.00 19.24 10.64 99.04 529.36 9.12 2.48 0.60 0.013 3.500 0.317 0.48 2.22 0.04 0.53
10.69
A1.11 A1.11 19.24 1.00 19.24
0.61 1.00 0.61 7.15|PIPE A1.2
0.24 1.00 0.24
0.04 1.00 0.04
20.12 1.00 20.12 10.69 98.84 552.53 19.00| 2.64 0.80 0.013 3.580 0.277 0.45 2.54 0.09 0.35
10.78
PIPE A1.2
A1.2-3 A1.2-2 0.31 1.00 0.31
0.31 1.00 0.31 5.00 144.17 12.52 26.00] 6.95 0.60 0.013 1.700 0.038 0.07 341 0.25 0.06
5.25
A1.2-2 A1.11 0.31 1.00 0.31
0.29 1.00 0.29 6.89
0.61 1.00 0.61 6.89| 122.90 20.66 30.37 7.22 0.60 0.013 2.010 0.047 0.09 3.58 0.25 0.08
7.15
PIPE A1.3
A1.31 A1-6 0.22 1.00 0.22 0+153 X.0.
2.19 1.00 2.19 7.43|X.0. 0+164 - X.0 0+150 - X.© 0+135
2.41 1.00 2.41 7.43 118.37 79.34 9.30 0.50 0.60 0.013 1.170 0.174 0.18 1.06 0.13 0.29
7.57
PIPE A1.4
A1.41 A1-4 3.79 1.00 3.79 7.87
3.79 1.00 3.79 7.87| 115.08 121.18 9.60 0.50 0.60 0.013 1.320 0.217 0.22 1.05 0.12 0.36
7.99
PIPE S1
S$1.1 A1-9 1.57 1.00 1.57 6.11
1.57 1.00 1.57 6.11 130.54 56.86 10.00 0.50 0.60 0.013 1.060 0.147 0.15 1.05 0.16 0.24
6.26
PIPE S4
S4.1 A1-8 1.14 1.00 1.14 10.77
0.33 1.00 0.33
1.47 1.00 1.47 10.77 98.46 40.34 6.55 1.00 0.60 0.013 1.230 0.104 0.13 1.46 0.09 0.17
10.86
PIPE A1
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YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
EKTrucn S time of rainfall | Mapoxn 'I\g:Kct)r? longitutial [ D Manning T\%glﬂm pong Bd&Bog Froude concent HAT;OT
area coefficie concectrati| intensity | discharge 9 slope Manning ¥ Depth pong ration n
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I's m % m/s m m min
A1-9 A1-8 1.57 1.00 1.57 6.26|PIPE S1
0.03 1.00 0.03 R.A
1.59 1.00 1.59 6.26 128.90 57.05 57.00 0.35 0.60 0.013 0.940 0.161 0.15 0.88 1.01 0.27
7.27
A1-8 A1-7 1.59 1.00 1.59
20.12 1.00 20.12 10.78|PIPE A1.1
1.47 1.00 1.47 PIPE S4
0.40 1.00 0.40
0.04 1.00 0.04 30.00|X.0.
23.63 1.00 23.63 10.78 98.43 646.03 50.00 0.50 1.00 0.013 2.010 0.428 0.46 1.13 0.41 0.43
11.19
A1-7 A1-6 23.63 1.00 23.63
2.41 1.00 2.41 PIPE A1.3
0.03 1.00 0.03 0+140 X.0.
26.07 1.00 26.07 11.19 96.60 699.69 50.00 0.50 1.00 0.013 2.060 0.448 0.48 1.12 0.40 0.45
11.59
A1-6 A1-5 26.07 1.00 26.07
0.93 1.00 0.93 0+222 X.0.
27.00 1.00 27.00 11.59 94.91 711.84 50.00 0.50 1.00 0.013 2.060 0.452 0.48 1.12 0.40 0.45
12.00
A1-5 A1-4 27.00 1.00 27.00
3.79 1.00 3.79 PIPE A1.4
1.02 1.00 1.02
31.81 1.00 31.81 12.00 93.31 824.55 38.00 0.50 1.00 0.013 2.140 0.492 0.52 1.10 0.30 0.49
12.30
A1-4 A1-3 31.81 1.00 31.81
0.99 1.00 0.99 0+285 X.0.
32.80 1.00 32.80 12.30 92.19 839.98 31.00 0.50 1.00 0.013 2.150 0.497 0.52 1.10 0.24 0.50
12.54
A1-3 A1-2 32.80 1.00 32.80
0.93 1.00 0.93 0+316 X.0.
33.73 1.00 33.73 12.54 91.30 855.49 37.00 0.50 1.00 0.013 2.160 0.503 0.53 1.10 0.29 0.50
12.82
A1-2 A141 33.73 1.00 33.73
1.47 1.00 1.47 0+356 X.0.
35.20 1.00 35.20 12.82 90.29 882.72 7.20 0.50 1.00 0.013 2.180 0.512 0.54 1.09 0.06 0.51
12.88
A141 A1-S8 35.20 1.00 35.20
35.20 1.00 35.20 12.88 90.10 882.72 3.00 0.50 1.00 0.013 2.180 0.512 0.54 1.09 0.02 0.51
12.90
PIPE D1
D1-1 |s7-F13 302 100 302] 1088 \ \
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YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
EKTrucn S time of rainfall | Mapoxn 'I\g:Kct)ﬁ longitutial [ D Manning T\%ﬂa pong Bd&Bog Froude concent HAT;OT
area coefficie concectrati| intensity | discharge 9 slope Manning ¥ Depth pong ration n
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I's m % m/s m m min
3.02 1.00 3.02 10.88 97.98 82.31 17.00 0.55 0.60 0.013 1.220 0.173 0.18 1.1 0.23 0.29
11.11
PIPE A2
A2-5 A2-4 2.27 1.00 2.27 8.65
2.27 1.00 2.27 8.65| 109.78 69.26 53.31 0.61 0.60 0.013 1.210 0.154 0.17 1.16 0.73 0.26
9.39
A2-4 A2-3 2.27 1.00 2.27
1.40 1.00 1.40
3.67 1.00 3.67 9.39| 105.42 107.48 35.00 0.70 0.60 0.013 1.440 0.186 0.21 1.25 0.41 0.31
9.79
A2-3 A2-2 3.67 1.00 3.67
1.35 1.00 1.35
5.02 1.00 5.02 9.79| 103.23 144.05 30.00 0.90 0.60 0.013 1.710 0.203 0.24 1.41 0.29 0.34
10.08
A2-2 A2-1 5.02 1.00 5.02
1.01 1.00 1.01
6.03 1.00 6.03 10.08| 101.73 170.43 15.86 0.80 0.60 0.013 1.710 0.229 0.27 1.32 0.15 0.38
10.24
A2-1 A2-S8 6.03 1.00 6.03
0.42 1.00 0.42
6.45 1.00 6.45 10.24 100.97 181.02 4.50 0.80 0.60 0.013 1.740 0.237 0.27 1.32 0.04 0.40
10.28
PIPE D2
D2-4 D2-3 0.66 1.00 0.66 5.00
0.66 1.00 0.66 5.00 144.17 26.55 41.00 0.55 0.60 0.013 0.880 0.098 0.10 1.08 0.78 0.16
5.78
D2-3 D2-2 0.66 1.00 0.66
1.42 1.00 1.42
2.08 1.00 2.08 5.78| 134.19 77.50 37.50 0.45 0.60 0.013 1.120 0.176 0.18 1.00 0.56 0.29
6.33
D2-2 D21 2.08 1.00 2.08
0.98 1.00 0.98
3.06 1.00 3.06 6.33 128.18 108.80 7.52 1.00 0.60 0.013 1.640 0.171 0.21 1.49 0.08 0.28
6.33
D21 S741 3.06 1.00 3.06
1.23 1.00 1.23
4.28 1.00 4.28 6.33 128.18 152.42 6.47 1.00 0.60 0.013 1.800 0.204 0.25 1.49 0.06 0.34
6.33
PIPE D2.1
D2.1-10  |D2.1-9 084 100  0.84] 5.00 \ \
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YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
EKTrucn S time of rainfall | Mapoxn ':g:K?r? longitutial [ D Manning T\%glﬂm pong Bd&Bog Froude concent HAT;OT
area coefficie concectrati| intensity | discharge 9 slope Manning ¥ Depth pong ration n
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I's m % m/s m m min
0.84 1.00 0.84 5.00 144.17 33.70 48.00 3.96 0.60 0.013 1.890 0.069 0.12 2.78 0.42 0.11
5.42
D2.1-9 D2.1-8 0.84 1.00 0.84
1.28 1.00 1.28 6.60
212 1.00 212 6.60 125.61 73.90 40.00 3.97 0.60 0.013 2.390 0.100 0.17 2.89 0.28 0.17
6.88
D2.1-8 D2.1-7 212 1.00 212
1.1 1.00 1.1
3.23 1.00 3.23 6.88| 123.06 110.29 38.00 3.72 0.60 0.013 2.620 0.124 0.21 2.85 0.24 0.21
6.88
D2.1-7 D2.1-6 3.23 1.00 3.23
1.21 1.00 1.21
4.43 1.00 4.43 6.88  123.06 151.56 38.81 3.83 0.60 0.013 2.910 0.144 0.25 2.91 0.22 0.24
7.10
D2.1-6 D2.1-5 443 1.00 443
1.22 1.00 1.22
5.65 1.00 5.65 7.10 121.12 190.22 40.00 3.70 0.60 0.013 3.070 0.163 0.28 2.87 0.22 0.27
7.32
D2.1-5 D2.1-4 5.65 1.00 5.65
1.25 1.00 1.25
6.90 1.00 6.90 7.32 119.32 228.85 50.00 3.34 0.60 0.013 3.120 0.184 0.31 2.73 0.27 0.31
7.58
D2.1-4 D2.1-3 6.90 1.00 6.90
1.43 1.00 1.43
8.34 1.00 8.34 758 117.22 271.50 50.00 3.03 0.60 0.013 3.160 0.206 0.34 2.59 0.26 0.34
7.85
D2.1-3 D2.1-2 8.34 1.00 8.34
1.19 1.00 1.19
9.53 1.00 9.53 7.85| 115.24 305.15 50.00] 247 0.60 0.013 3.030 0.232 0.36 2.33 0.28 0.39
8.12
D2.1-2 D2.1-1 9.53 1.00 9.53
1.17 1.00 1.17
10.70 1.00 10.70 8.12 113.29 336.74 50.00] 2.57 0.60 0.013 3.150 0.242 0.38 2.36 0.26 0.40
8.39
D2.11 D2.1-0 10.70 1.00 10.70
1.26 1.00 1.26
11.96 1.00 11.96 8.39] 11149 370.35 15.55 3.34 0.60 0.013 3.560 0.237 0.40 2.70 0.07 0.40
8.46
D2.1-0 S7 11.96 1.00 11.96
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YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
EKTrucn S time of rainfall | Mapoxn 'I\g:Kct)r? longitutial [ D Manning T\%glﬂm pong Bd&Bog Froude concent HAT;OT
area coefficie concectrati| intensity | discharge 9 slope Manning ¥ Depth pong ration n
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I's m % m/s m m min
11.96 1.00 11.96 8.46 111.02 370.35 7.74 1.96 0.60 0.013 2.930 0.275 0.40 2.03 0.04 0.46
8.50]
PIPE D3
D3-8 D3-7 2.26 1.00 2.26 7.41
2.26 1.00 2.26 7.41 118.53 74.45 52.00 2.53 0.60 0.013 2.040 0.112 0.17 2.33 0.42 0.19
7.84
D3-7 D3-6 2.26 1.00 2.26
2.10 1.00 2.10 9.58
4.36 1.00 4.36 9.58| 104.38 126.34 40.00 3.59 0.60 0.013 2.700 0.134 0.23 2.81 0.25 0.22
9.82
D3-6 D3-5 4.36 1.00 4.36
0.82 1.00 0.82 10.49
5.17 1.00 5.17 9.82 103.07 148.11 50.00 3.24 0.60 0.013 2.720 0.148 0.25 2.68 0.31 0.25
9.82
D3-5 D3-4 5.17 1.00 5.17
2.56 1.00 2.56 12.89
7.73 1.00 7.73 12.89 90.04 193.34 50.00f 2.26 0.60 0.013 2.580 0.186 0.28 2.25 0.32 0.31
13.22
D3-4 D3-3 7.73 1.00 7.73
1.01 1.00 1.01 14.14
8.74 1.00 8.74 14.14 86.00 208.88 50.00] 2.42 0.60 0.013 2.700 0.191 0.30 2.32 0.31 0.32
14.45
D3-3 D3-2 8.74 1.00 8.74
1.58 1.00 1.58 16.46
10.32 1.00 10.32 16.46 79.74 228.60 7.35 0.50 0.60 0.013 1.560 0.309 0.31 1.00 0.08 0.52
16.54
D3-2 D3-1 10.32 1.00 10.32
10.32 1.00 10.32 16.54 79.55 228.60 7.18 0.50 0.60 0.013 1.560 0.309 0.31 1.00 0.08 0.52
16.62]
PIPE A3
A3-7 A3-6 0.90 1.00 0.90 5.00‘
0.71 1.00 0.71 6.01
1.61 1.00 1.61 6.01 131.55 58.94 47.68 1.83 0.60 0.013 1.700 0.108 0.15 1.98 0.47 0.18
6.48
A3-6 A3-5 1.61 1.00 1.61
1.65 1.00 1.65 7.96
3.26 1.00 3.26 7.96 114.41 103.64 50.00] 2.48 0.60 0.013 2.230 0.133 0.21 2.33 0.37 0.22
8.34
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YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
EKTrucn S time of rainfall | Mapoxn 'I\g:Kct)r? longitutial [ D Manning T\%glﬂm pong Bd&Bog Froude concent HAT;OT
area coefficie concectrati| intensity | discharge 9 slope Manning ¥ Depth pong ration n
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I's m % m/s m m min
A3-5 A3-4 3.26 1.00 3.26
1.09 1.00 1.09 8.99
4.35 1.00 4.35 8.99| 107.74 130.28 50.00 3.51 0.60 0.013 2.700 0.136 0.23 2.78 0.31 0.23
9.29
A3-4 A3-3 4.35 1.00 4.35
2.04 1.00 2.04 11.57
6.39 1.00 6.39 11.57 95.00 168.58 50.00 3.24 0.60 0.013 2.820 0.158 0.26 2.69 0.30 0.26
11.87
A3-3 A3-2 6.39 1.00 6.39
0.84 1.00 0.84 1417
7.23 1.00 7.23 1417 85.91 172.47 50.00 2.24| 0.60 0.013 2.490 0.176 0.27 2.24 0.33 0.29
14.50
A3-2 A3-1 7.23 1.00 7.23
1.02 1.00 1.02
8.24 1.00 8.24 14.50 84.92 194.47 50.00 2.05 0.60 0.013 2.500 0.192 0.28 2.14 0.33 0.32
14.84
A3-1 S6 8.24 1.00 8.24
2.72 1.00 2.72 17.13
10.32 1.00 10.32 PIPE D3
21.29 1.00 21.29 17.13 78.19 462.30 43.95 3.80( 0.60 0.013 3.960 0.259 0.45 2.85 0.18 0.43
17.31]
PIPE D3.1
D3.1-2 D3.1-1 0.75 1.00 0.75 6.14
0.75 1.00 0.75 6.14 130.18 26.99 13.00 0.50 0.60 0.013 0.850 0.101 0.10 1.03 0.25 0.17
6.39
D3.1-1 D3-3 0.75 1.00 0.75
0.75 1.00 0.75 6.39| 127.58 26.99 19.00 0.50 0.60 0.013 0.850 0.101 0.10 1.03 0.37 0.17
6.77
PIPE A3.1
A3.1-3 A3.1-2 4.90 0.75 3.68 5.00
4.90 0.75 3.68 5.00 144.17 147.17 42.00 0.83 0.80 0.013 1.620 0.189 0.23 1.42 0.43 0.24
5.43
A3.1-2 A3.11 4.90 0.75 3.68
4.09 0.75 3.07
4.75 0.75 6.75
13.74 0.98 13.49 5.43 138.35 518.53 30.75 1.54 0.80 0.013 2.890 0.309 0.44 1.93 0.18 0.39
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YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
EKTrucn S time of rainfall | Mapoxn 'I\g:Kct)r? longitutial [ D Manning T\%glﬂm pong Bd&Bog Froude concent HAT;OT
area coefficie concectrati| intensity | discharge 9 slope Manning ¥ Depth pong ration n
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I's m % m/s m m min
5.61
A3.11 S6 13.74 0.98 13.49
13.74 0.98 13.49 5.61 136.16 518.53 2.23 1.00 0.80 0.013 2.470 0.348 0.44 1.53 0.02 0.43
5.62
PIPE A1.5
A1.51 NS1-11 1.72 1.00 1.72 5.00
1.72 1.00 1.72 5.00 144.17 68.69 4.83 1.00 0.60 0.013 1.430 0.136 0.17 1.48 0.06 0.23
5.06
PIPE A4
A4-8 A4-7 1.38 1.00 1.38 5.71
1.38 1.00 1.38 5.71 134.99 51.87 24.00] 4.40 0.60 0.013 2.230 0.082 0.14 2.99 0.18 0.14
5.89
A4-7 A4-6 1.38 1.00 1.38
0.79 1.00 0.79
2.18 1.00 2.18 589  132.93 80.36 36.00 6.26 0.60 0.013 2.870 0.093 0.18 3.61 0.21 0.16
6.10
A4-6 A4-5 2.18 1.00 2.18
0.99 1.00 0.99
3.17 1.00 3.17 6.10 130.65 114.95 40.00, 6.24 0.60 0.013 3.190 0.111 0.22 3.66 0.21 0.19
6.30
A4-5 A4-4 3.17 1.00 3.17
0.87 1.00 0.87 7.02
4.03 1.00 4.03 7.02 121.76 136.46 50.00 5.94 0.60 0.013 3.290 0.122 0.24 3.59 0.25 0.20
7.28
Ad4-4 A4-3 4.03 1.00 4.03
1.24 1.00 1.24 10.50
5.27 1.00 5.27 10.50 99.70 145.95 50.00 4.42| 0.60 0.013 3.030 0.136 0.25 3.12 0.28 0.23
10.78
A4-3 A4-2 5.27 1.00 5.27
1.31 1.00 1.31
6.58 1.00 6.58 10.78 98.43 180.01 32.00 247( 0.60 0.013 2.610 0.176 0.27 2.35 0.20 0.29
10.98
A4-2 A4-1 6.58 1.00 6.58
0.83 1.00 0.83 10.55
7.42 1.00 7.42 10.98 97.51 200.91 34.00 1.00| 0.60 0.013 1.940 0.236 0.29 1.48 0.29 0.39
11.27
A4-1 S5 7.42 1.00 7.42
7.42 1.00 7.42 11.27 96.25 200.91 6.02 1.31] 0.60 0.013 2.140 0.220 0.29 1.70 0.05 0.37
11.32]

3909_calculation_pipes.xIs/3909_calc_pipe

7111



3909_calculation_pipes.xIs/3909_calc_pipe

YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
Exraon S time of rainfall | Mapoxn Mrkog longitutial [ D Manning T“X”TT‘T“ pong B%Soug concent MAnpot
area coefficie concectrati| intensity | discharge length slope Manning velocity Depth pong Froude ration nra
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I/s m % m/s m m min
PIPE A5
A5-8 A5-7 1.31 1.00 1.31 20.63
1.31 1.00 1.31 20.63 71.28 25.87 50.00 0.50 0.60 0.013 0.840 0.099 0.10 1.03 0.99 0.17
21.62
A5-7 A5-6 1.31 1.00 1.31
0.88 1.00 0.88
2.18 1.00 2.18 21.62 69.64 42.26 23.00 0.50 0.60 0.013 0.970 0.126 0.13 1.04 0.40 0.21
22.01
A5-6 A5-5 2.18 1.00 2.18
0.92 1.00 0.92
3.1 1.00 3.1 22.01 69.01 59.58 20.00 0.50 0.60 0.013 1.080 0.150 0.15 1.05 0.31 0.25
22.32
A5-5 A5-4 3.11 1.00 3.11
0.43 1.00 0.43
3.54 1.00 3.54 22.32 68.54 67.32 38.00 0.30 0.60 0.013 0.930 0.182 0.16 0.82 0.68 0.30
23.00
A5-4 A5-3 3.54 1.00 3.54
1.18 1.00 1.18
4.72 1.00 4.72 23.00 67.52 88.49 32.00 0.30{ 0.60 0.013 1.000 0.210 0.19 0.82 0.53 0.35
23.54
A5-3 A5-2 4.72 1.00 4.72
0.90 1.00 0.90
5.62 1.00 5.62 23.54 66.76 104.20 50.00 0.30{ 0.60 0.013 1.050 0.229 0.21 0.81 0.79 0.38
24.33
A5-2 A5-1 5.62 1.00 5.62
5.62 1.00 5.62 24.33 65.67 104.20 9.91 0.30{ 0.60 0.013 1.050 0.229 0.21 0.81 0.16 0.38
24.49
A5-1 S4 5.62 1.00 5.62
0.90 1.00 0.90
6.52 1.00 6.52 24.49 65.46 118.56 3.35 8.25[ 0.60 0.013 3.550 0.105 0.22 4.19 0.02 0.18
24.50]
PIPE A6
A6-13 A6-12 1.90 1.00 1.90 6.63‘
1.90 1.00 1.90 6.63 125.29 65.96 40.00f 2.60 0.60 0.013 1.990 0.105 0.16 2.35 0.34 0.17
6.97
A6-12 A6-11 1.90 1.00 1.90
2.54 1.00 2.54 8.19
443 1.00 443 8.19  112.82 138.87 20.00] 244 0.60 0.013 2.420 0.154 0.24 2.33 0.14 0.26
8.33
A6-11 A6-10 443 1.00 443
\ 443 1.00 443 8.33] 111.89 138.87 17.00 3.53 0.60 0.013 2.750 0.141 0.24 2.79 0.10 0.23
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YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
Exraon S time of rainfall | Mapoxn Mrkog longitutial [ D Manning T“X”TT‘T“ pong B%Soug concent MAnpot
area coefficie concectrati| intensity | discharge length slope Manning velocity Depth pong Froude ration nra
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I's m % m/s m m min
8.43
A6-10 A6-9 4.43 1.00 4.43
0.47 1.00 0.47 9.07
4.90 1.00 4.90 9.07| 107.26 146.01 35.00 3.63 0.60 0.013 2.820 0.143 0.25 2.83 0.21 0.24
9.27
A6-9 A6-8 4.90 1.00 4.90
0.80 1.00 0.80 10.50
5.70 1.00 5.70 10.50 99.70 157.99 25.00 4.30{ 0.60 0.013 3.070 0.143 0.26 3.08 0.14 0.24
10.64
A6-8 A6-7 5.70 1.00 5.70
0.86 1.00 0.86 11.81
6.56 1.00 6.56 11.81 94.03 171.35 21.00 4.63| 0.60 0.013 3.220 0.146 0.27 3.20 0.11 0.24
11.92
A6-7 A6-6 6.56 1.00 6.56
0.71 1.00 0.71 12.84
7.27 1.00 7.27 12.84 90.21 182.12 28.00 4.17| 0.60 0.013 3.160 0.155 0.28 3.04 0.15 0.26
12.99
A6-6 A6-5 7.27 1.00 7.27
0.71 1.00 0.71 13.78
7.98 1.00 7.98 13.78 87.11 192.98 36.00 3.04[ 0.60 0.013 2.870 0.172 0.28 2.60 0.21 0.29
13.99
A6-5 A6-4 7.98 1.00 7.98
0.81 1.00 0.81
8.78 1.00 8.78 13.99 86.46 210.95 35.00 4.71] 0.60 0.013 3.440 0.161 0.30 3.24 0.17 0.27
14.16
A6-4 A6-3 8.78 1.00 8.78
8.78 1.00 8.78 14.16 85.94 210.95 18.00 5.65[ 0.60 0.013 3.670 0.154 0.30 3.54 0.08 0.26
14.24
A6-3 A6-2 8.78 1.00 8.78
1.07 1.00 1.07 5.00
9.85 1.00 9.85 14.24 85.70 234.44 30.00 6.34 0.60 0.013 3.950 0.158 0.31 3.76 0.13 0.26
14.37
A6-2 A6-1 9.85 1.00 9.85
9.85 1.00 9.85 14.37 85.32 234.44 29.00 4.09| 0.60 0.013 3.370 0.177 0.31 3.02 0.14 0.29
14.51
A6-1 S4 9.85 1.00 9.85
0.92 1.00 0.92
10.77 1.00 10.77 14.51 84.90 253.96 8.16 2.78| 0.60 0.013 3.000 0.204 0.33 249 0.05 0.34
14.56]
PIPE D4
D4-9 D4-8 1.08 1.00 1.08 7.43‘
1.08 1.00 1.08 7.43 118.43 35.57 28.00 0.50 0.60 0.013 0.930 0.116 0.12 1.04 0.50 0.19
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YAPAYAIKOI YMOAOIZMOI ArQraoN - HYDRAURIC CARCURATION OF PIPES
AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
EKTrucn S time of rainfall | Mapoxn ':g:K?r? longitutial [ D Manning T\%glﬂm pong Bd&Bog Froude concent HAT;OT
area coefficie concectrati| intensity | discharge 9 slope Manning ¥ Depth pong ration n
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I's m % m/s m m min
7.93
D4-8 D4-7 1.08 1.00 1.08
1.08 1.00 1.08 7.93 114.64 35.57 36.00] 2.83 0.60 0.013 1.700 0.076 0.12 2.38 0.35 0.13
8.28
D4-7 D4-6 1.08 1.00 1.08
0.53 1.00 0.53
1.61 1.00 1.61 8.28| 112.19 50.20 38.00, 6.14 0.60 0.013 2.480 0.075 0.14 3.50 0.26 0.12
8.54
D4-6 D4-5 1.61 1.00 1.61
0.57 1.00 0.57 X.©. 1700
2.18 1.00 2.18 8.54 110.51 66.80 50.00) 6.74 0.60 0.013 2.790 0.084 0.16 3.71 0.30 0.14
8.84
D4-5 D4-4 2.18 1.00 2.18
1.81 1.00 1.81
3.99 1.00 3.99 8.84 108.63 120.30 50.00 5.86 0.60 0.013 3.160 0.115 0.22 3.56 0.26 0.19
9.10
D4-4 D4-3 3.99 1.00 3.99
1.07 1.00 1.07 12.25|X.0. 1843
5.06 1.00 5.06 12.25 92.35 129.77 44.00 3.48| 0.60 0.013 2.690 0.136 0.23 2.77 0.27 0.23
12.52
D4-3 D4-2 5.06 1.00 5.06
1.16 1.00 1.16
6.22 1.00 6.22 12.52 91.35 157.89 32.00 1.67| 0.60 0.013 2.190 0.181 0.26 1.93 0.24 0.30
12.77
D4-2 D4-1 6.22 1.00 6.22
1.24 1.00 1.24
7.47 1.00 7.47 12.77 90.48 187.66 28.00 0.61| 0.60 0.013 1.590 0.261 0.28 1.14 0.29 0.43
13.06
D4-1 S5 7.47 1.00 7.47
1.11 1.00 1.11 13.85
8.58 1.00 8.58 13.85 86.90 207.04 12.56 0.80( 0.60 0.013 1.810 0.255 0.29 1.31 0.12 0.43
13.96]
PIPE D5
D5-8 D5-7 1.73 1.00 1.73 6.34‘
0.85 1.00 0.85 6.89
1.73 1.00 1.73 6.89  122.91 59.14 30.00 3.38 0.60 0.013 2.110 0.093 0.15 2.65 0.24 0.16
7.13
D5-7 D5-6 1.73 1.00 1.73
1.33 1.00 1.33 8.19
3.06 1.00 3.06 8.19  112.82 95.83 50.00] 4.79 0.60 0.013 2.750 0.108 0.20 3.20 0.30 0.18
8.49
D5-6 D5-5 3.06 1.00 3.06

3909_calculation_pipes.xIs/3909_calc_pipe
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YAPAYAIKOI YIIOAOTIZMOI ArQroN - HYDRAURIC CARCURATION OF PIPES

AEKANH AMOPPOHZ NAPOXH (OPOOAOTIKH ME®OAOE) YAPAYAIKA ZTOIXEIA
CATCHMENT AREA DISCHARGE (RATIONAL METHOD) HYDRAULIC DATA
ZuvTeAeo Xpdvog
TG Xpovog ouvTeAeaT pong
armoppon oupporig | Evraon | lMpooTiB. B} KAion ils . BaBog | Kpioiyo time of i
EKTrucn S time of rainfall | Mapoxn 'I\g:Kct)r? longitutial [ D Manning T\%glﬂm pong Bd&Bog Froude concent HAT;OT
area coefficie concectrati| intensity | discharge 9 slope Manning ¥ Depth pong ration n
nt of on coefficient Critical downstr
runoff Depth eam
Fi Ci Fix Ci Ts | Qad L Jr m N \Y y Yc Fr Td y/D
aTp aTp min mm/h I's m % m/s m m min
0.74 1.00 0.74 8.12
3.80 1.00 3.80 849/ 110.80 116.95 30.00] 4.23 0.60 0.013 2.790 0.123 0.22 3.03 0.18 0.21
8.67
D5-5 D5-4 3.80 1.00 3.80
0.82 1.00 0.82 9.16
0.44 1.00 0.44
5.06 1.00 5.06 9.16 106.71 149.87 40.00 3.14 0.60 0.013 2.700 0.150 0.25 2.64 0.25 0.25
9.41
D5-4 D5-3 5.06 1.00 5.06
1.41 1.00 1.41
6.47 1.00 6.47 9.41 105.31 189.27 50.00 3.55| 0.60 0.013 3.020 0.164 0.28 2.81 0.28 0.27
9.68
D5-3 D5-2 6.47 1.00 6.47
1.22 1.00 1.22
7.69 1.00 7.69 9.68| 103.80 221.61 50.00 5.65[ 0.60 0.013 3.730 0.158 0.30 3.55 0.22 0.26
9.91
D5-2 D5-1 7.69 1.00 7.69
1.14 1.00 1.14 12.84
8.83 1.00 8.83 12.84 90.21 221.61 25.00 4.88| 0.60 0.013 3.540 0.164 0.30 3.30 0.12 0.27
12.96
D5-1 S4 8.83 1.00 8.83
8.83 1.00 8.83 12.96 89.80 221.61 10.47 1.77| 0.60 0.013 2.460 0.214 0.30 1.98 0.07 0.36
13.03]
PIPE S11-2
S$11-2 D4-1 1.20 1.00 1.20 14.38
1.20 1.00 1.20 14.38 85.28 28.45 11.00 1.30 0.40 0.013 1.270 0.094 0.12 1.58 0.14 0.23
14.53

3909_calculation_pipes.xIs/3909_calc_pipe
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YAPAYAIKOI YIIOAOIIZMOI TA®PQN (T=10)

AEKANH ANOPPOHZ ;(YI::C::‘IOCLZZ NMAPOXH (OPOOAOTIIKH MEGOAOZ) YAPAYAIKA ZTOIXEIA
i;;’:] EAeGBepo
ZUVTEAEOTAG - Xpovog . . . Xpbévog | Owog(m)
Extaon aTToPPONS Kirpic Giandotti | ouppong Evraon I'IpochlE’l. Mrikog Khion D b h z1 z2 S Taxutnta Bae’og pong +BaBog
h Mapoxn Manni pong . Froude .
ng ’KpIGIuO’ pong
BaBog porig /
freeboard
Fi Ci Fix Ci Ts | Qad L Jr m m m N \Y y Yc Fr Td + depth
aTp aTp min mm/h IIs m % m/s m m min
T1 ANO 0+141.06 EQX 0+000.00
0+141.06 0+041.69 22.59 0.60 13.56 10.00
22.59 0.60 13.56 10.00] 102.16 384.65 99.37 7.04 0.50] 0.50 1.5 1.5] 0.016 3.637 0.147 0.293 3.460 0.455 0.184
10.46
0+041.69 0+000.00 22.59 0.60 13.56
9.48 0.60 5.69
32.07 0.60 19.24 10.46 99.92 534.076 41.69 5.65 0.50] 0.50 1.5 1.5] 0.016 3.689 0.186 0.348 3.180 0.188 0.232
10.64

7



2TATIKOI YINIOAOI'IZMOI KIBQTOEIAOYZ OXETOY



NMEPIEXOMENA

A.EIZATQIMH ...,

B. KIBQTOEIAEIZ OXETOI ......cceeverrinnnnnee

1. KIB. OXETOZ 1.50x1.90 (He=0.30m)
2. KIB. OXETOZ 1.50x1.90 (Hetr=4.00m)



EIZArQrH

O1 oTaTikoi uTTOAOYIOHOI TTOU aKoAouBoUv a@opouv oTov KIBwToEIdr oxeTd 1.50x1.90m.

O1 oTaTIKOI UTTOAOYIOHOI TTOU EKTTOVHBNKAV €ival O TTOPAKATW:

KIBOQTOEIAHZ OXETOX

1. KIB. OXETOZ 1.50x1.90m.
Méayxog TTAaKWyV Kal Tolwuatwyv d=0.30m

EAEyxeTal yia Upog emTixwong Tou @opéa: Her=0.30m
H emiAuon £yive yia duo Tipég deiktn £dd@oug: a. ks=1000 KN/m?® kai B. ks=20000 KN/m?

2. KIB. OXETOZ 1.50x1.90m.
Méyxog TTAakwWyV Kal ToixwuaTtwyv d=0.30m

EAEyxeTal yia UWog e1Tixwong Tou @opéa: Her=4.00m
H emiAuon £yive yia duo Tipég deiktn £ddgoug: a. ks=1000 KN/m?® kai B. ks=20000 KN/m?



NMPOrPAMMATA H/Y

SOFISTIK: Mpdéypaupa oTaTIKAG KAl QUVAMIKAG avAdAuong papOwTWyV Kal  ETTIQAVEIOKWY

POPEWV.

KANONIZMOI

. EKQZ 2000: EAANVIKOG Kavoviouog QMAIGUEVOU ZKUPODEUATOS
. EAK 2000: EAAnvIKSG AvTioeiopikOg Kavoviopog
. EykUkAiog 39/99: Y.ME.XQ.A.E. “Odnyieg yia Tov avTIOEIOUIKO UTTOAOYIOUO YEQUPWV”

. KIM.E.: Kavoviouég Mehetwv Epeuviy Tou épyou

. MNPOLY: MpoowpIvég ZUOTAOEIG VYIa TO OXeOIOOUO €pywv  YEQUPOTTIONQG — O€
OuUVOUAO O uE TouG EUpwKWOIKEG.

. EN 1990 (EYPQKQAIKAZ 0) : Bdoeig Zxedlaouou

. EN 1991 (EYPQKQAIKAZ 1) : Apdoeig 0TOUG QOpPEiG

. EN 1992 (EYPQKQAIKAZ 2) : 2xedlaouog Kataokeuwy atro ZKupOdeua
. EN 1997 (EYPQKQAIKAZ 7) : TewTeXVIKOGZXEDIQONOG

. EN 1998 (EYPQKQAIKAZ 8) : AvTio€IoNIKOG ZXedIao oG

ABnva, ZemrtéuBplog 2021

2uvThxonke ‘Eykpion
A. MtToupuTTou E. Mtoupputrog
MoAITIKOGG Mnxavikog MoAITikdg Mnxavikog



KIBQTOEIAHZ OXETOZ 1.50x1.90, d=0.30m [Hem=0.30m]
(ks=1000 KN/m?)



OXETOZ 1.50x1.90 (Hetr=0.30m)

EowTtepikd TAAGTOG 1,50 m
EocwrTepikd Uyog (UE OTPpWON 1.90 m
@Bopdc) ’
Mdaxog ToIXwuATWV 0,30 m
Mdxog mavw TTAAKAG 0,30 m
Mdxog KATW TAAKOG 0,30 m
“Yyog emixwong 0,30 m
AcgikTng £8d@Qoug 1000,00 kN/m®
Es 50000,00 kN/m?
H 2,80 m
22 23 24 25 26 27 28
21
19
17
15
13
1 2 345 6 7 8 9 10 11
7 Koupoi
KOMBOI ZUVTETAOYUEVEG KOUBWV E::;Tg: MAgupikd eAaThpia MEAH ap)lzsg- MnAkn
X (m) Y (m) KN/m y Ksh cp (kN/m) TEAQUC L (m)
1 0 0 422,50 1 2-3 0,245
2 0,15 0 2 3-4 0,16833
3 0,395 0 206,67 3 4-5 0,16833
4 0,563 0 168,33 4 5-6 0,16833
5 0,732 0 168,33 5 6-7 0,16833
6 0,900 0 168,33 6 7-8 0,16833
7 1,068 0 168,33 7 8-9 0,16833
8 1,237 0 168,33 8 9-10 0,245
9 1,405 0 206,67 9 20-18 0,475
10 1,650 0 10 18-16 0,475
11 1,800 0 422,50 2,65 140561,22: 21801,66 11 16-14 0,475
12 0 0,15 12 14-12 0,475
13 1,800 0,15 2,50 {38265,31 13 13-15 0,475
14 0 0,625 14 15-17 0,475
15 1,800 0,625 2,03 130994,90: 14722,58 15 17-19 0,475
16 0 1,1 16 19-21 0,475
17 1,800 1,1 1,55 123724,49: 11269,13 17 23-24 0,375
18 0 1,575 18 24-25 0,375
19 1,800 1,575 1,08 :16454,08! 7815,69 19 25-26 0,375
20 0 2,05 20 26-27 0,375
21 1,800 2,05 0,60 i 9183,67 T 1-2 N
22 0 2,2 < 047 1 X
23 0,15 2,2 = 1-12 Xw
24 0,525 22 < 1137 <3
25 0.9 22 E [ 2022 1 B85
26 1275 22 = 2128 QF
27 1,65 2,2 ¥4 22-23 o
28 1,8 2,2 0,45 1 6887,7/6 i 37021/ < 27-28 X




OXETOZ1.50 X 1

.90

Her = 0.30m

ZTATIKOI YITOAOTIZMOI

FENIKA XAPAKTHPIZTIKA

e: h emmixwong= 0,30
f: Traxog oTp.Bopdg= 0,00
H: ouvoA. eowTt.upog= 1,90
h: Tréxog ToixwpdTwv= 0,30

dy=mdyog dvw TAdkag= 0,30
0,30
1,50
25,00
18,00

d,=TrdX0G KATW TTAdKAG=

L:eowT. TTAATOG TEXVIKOU=

g4: 1.B. oKupodEéuarTog=

go: I.B. emixwong=

0g=0€IOPIKOG ouvTeAeaTrG= 0,276
Bo=0UVT.QOOUATIKAG evioX.= 2,50
g=0uVT. oupTTEPIPOPAG= 1,50

@=ywvia TpIBAG yaiwv= 30,00

INUEIWOEIG:

O TTpayPaTiKOG PopEAs ExXEl MEYOAUTEPEG
SlaaTdoelig amd Tov gopéa TnG avaiuong. Ta
KOTOVEUNUEVA POPTIO ACOKOUVTAI OTIG ECWTEPIKEG
SlaaTdoelg Tou oxeToU (dnAadn Xwpig Ta
TOIXWUOTA) KOI OTN OUVEXEIQ AOKOUVTOI
KOTGAANAQ eTTIKOMBIA QopTia - €ival n TTIPPOR
TWV KATAVEUNUEVWY GTO TTAXOG TOU TOIXWHOTOG A
NG TTAGKQG - £€TO1 WOTE va AngBoUV 0l CWOTEG
POPTIOEIG.

®OPTIZH 1: 1610 Bdpog

2,25

2,25

2,25

2,25

1810 Bapog oTpwong eOopdag: Gmubp.=f*g1= 0,00 KN/m2
1810 Bapog popea: GiB.=g1= 25,00 KN/m3
QOPTIZH 2: Bdpog Emixwong
Gemiy.
1,62 1,62
(T
\ 4
1810 Bdpog eTiywong: Gerx.=g,"e= 5,40 KN/m2




®OPTIZH 3: QBnosig Maiwv.

1,22 —> «— 1,22
5,40 5,40
22,50 | 22,50
7,16 > < 7,16
Ao: ouvt. oud. wlnong
(1-sin@)= 0,500
Poben = A0*g2*(e+d1)=| 540 KN/m2 |
Punter A0*g2*(e+d1+H)=| 22,50 KNm2 |

Q®OPTIZH 4: ZuoToAl =Apavong.

AapBaveral opoiduopen peiwan NG Beppokpaaiag AT=-15°C oTnv avw TTAGKa Kal AT=-10°C oTnV KATw
TTAGKQ KAl TA TOIXWHOTA

®OPTIZH 5: Opoidopopen Oepokpaciakn peTaBoAl AT=+35°C

NapBaverar ATN,exp=Te,max-To (§6.1.3.3. EN 1991-1-5). O1 avagpepdueveg 010 TTApATIAVW £6GQPIO
Bepuokpaacieg Aapavovtal cUP@wva pe To Zx. 6.1 yia Tnv EAAGda: Te,max=Tmax+2. Otou Tmax=45"C
(iR a6 XapTn EBvikou MpooapTtrparog)-0.65*350/100 (350m eival TO UPOUETPO GTO GNUEIO TNG
KOTOOKEUAG)= 42.7°C=43°C . H TINA BEpPOKPaCiag KaTaokeung Tou épyou To yia Tnv EAAGSa AauBdaveral
To=10"C .

Apa ATN,exp=Te,max-T0=43+2-10=350C

Emropévwg emBaAAeTal oTo Qopia opoidpopen Beppokpaaia (S1aoToAR) AT=+35°C OTTwWG TrEPIYPAPETal
TTOPOKATW:

21NV Gvw TTAGKa ETTIBAAAETOI OpOIGOP®N BEpUOKpaTia AT=+35°C ka1 oTa TOIXWUATA Kal TNV KATW TTAGKQ
eMRAAAETaI OpoIOOPYPN BeppoKkpaaia AT=+30°C

®OPTIZH 6: Opoidopop@n Oepuokpaciakn peTafoAn AT=-10.5°C

AapBaverar ATN,con= To-Te,min (§6.1.3.3. EN 1991-1-5). O1 avagepdpeveg aTo TTapatavw edagpio
Beppokpaacieg Aappavovtal cUP@wva e To £x. 6.1 yia Tnv EAAGSa: Te,min=Tmin+8. Otou Tmin=-50C (Tiun
amé Xaptn EOBvikou MpooaptAparog)-0.65*350/100 (350m eival TO UYOUETPO OTO ONUEIO TNG KATAOKEUNG)= -
7.30C =-7.50C . H miyA Bepuokpaciag KaTaokeung Tou épyou To yia Tnv EAAGSa AauBdaveTal To=10°C.

Apa ATN,con= To-Te,min =10-(-7.5+8)= 10.5°C

Etropévwg emBAAAETaI OTO Qopéa ouoIdpopPn BepUoKkpacia (GUGTOAR) AT= -10.5°C OTIWG TTEPIYPAPETAI
TTAPAKATW:

21NV Gvw TTAGKa TTIBAAAETOI opoIdpop®n Bepuokpaaia AT=-10.50C kai T TOIXWHATA KAI TNV KATW TTAGKO
emBaAAeTal opgoiduop@n Beppokpaaia AT=-5.50C



®OPTIZH 7: Mpappikn Beppokpaciakni diagopd TeApdTwy AT=+12°C

Mo avwdopég atmd okupddepa AauBdaveral yia TNV TTAGKO avwdoung:

ATM,heat=+15% Ksur (ot K).

(BA. Miv. 6.1 ka1 6.2 TG §6.1.4.1 EN 1991-1-5)

O ouvTeAETTAG £MIPPONG Tou TTaXOUG eTTioTpwong, Aappaveral wg Ksur=0.80 atré Tov Mivaka 6.2 Tng
§6.1.4.1.

Emropévwg emBAaAAeTal oTnv TTAGKa avwdouAg YPauMIKG peTaBaAlduevn Bepuokpaoiakr) Siagopd
ATM,heat=+12.0°C (Gvw TTAEupd BeppdTEPN).

®OPTIZH 8: MNpappikn Beppokpaciakn diagopd TeApdrwy AT=-8.8°C

Mo avwdopég ammd okupddepa AauBdaveral yia TNV TTAGKO avwdoung:

ATM,cool= 8%Ksur (o€ K).

(BA. Tv. 6.1 "kan 6.2 NG §6.1.4.1 EN 1991-1-5)

O ouvTeAEOTAG £MIPPONG Tou TTdX0UG eTTioTpwong, Aappaveral wg Ksur=1.10 até Tov Mivaka 6.2 Tng
§6.1.4.1.

Etropévwg emBAAAETal OTO pOpEa YPAUMIKE PETABAAONEVN BEPUOKPATIOKT dlagopd
ATM,cool=-8.8°C (k&Tw TTAEUPG BeppdTEPN).

®OPTIZH 91: Kivntd ®opria , 8éon 1

Pl pg Po P2

> x1 x2

>

x1=0,30 x2=1,50

Emeaveia: F=[0.40+d1+2*e*tan30]*[0.40+d1+2*e*tan30]= 1,095 m2

doprio TpoxoU kUpiag Tpoxidg Q= 150.0 KN
Po= 150/F =] 136,99 KN/m2

Karaveunuevo @optio Kuplag Awpidag:

p= 9,00 KN/m2
P1= 43,80 KN
pP2= 43,80 KN

®OPTIZH 92: Kivntd ®opria , 0éon 2

p
I
Pl pg P2

[T [T |||||P°

» x1
X2

\4

x1=0,90 x2=2,10

Em@aveia: F=[0.40+d1+2*e*tan30]*[0.40+d1+2*e*tan30]= 1,095

dopTio TpoxoU kKUpiag Tpoxidg Q= 150 KN
Po= 150/F =] 136,99 KN/m2

Karaveunuevo @optio Kuplag Awpidag:

p= 9,00 KN/m2
P1= 2,70 KN
pP2= 43,80 KN




®OPTIZH 90: Kivntd ®opTia (opoloyop@Iopéva)

p
(LTI,

Pl l lpz

Karavoun ®opTiwv:

Emeadveia: F60=(3.00+d1+2*tan30%e)*(2.20+d1+2*tan30*e)= 10,38 m2
Aeut/oa Tpoxd: p1=9.0 KN/m2
Oxnua Kupiag Tpoxidg Q= 600 KN
loodUvapo OuoIduoPPOo POPTIo aTTO OXNUA

P=9.0+(600.0)/F60=] 66,81 KN/m2 |
P1= 20,04 KN
P2= 20,04 KN

QOPTIZH 10: Q6Roeig Mawv amréd Kivntd ApioTepd.

7,771 ——>
24,62

15,44
450 —»

NauBAveTal YEVIKG QOPTIO ETTIXWHPATOG TO 1I008UVAUO OPOIOPOPPO TTOU TTPOKUTITEI aTrd 1o M. 1
SlavEUETal TTPOG Ta KATW HE ywvia 60 wg Tpog Tov opi¢ovTa (EN 1991-2 mTap. 4.9.1)
g=(2*aq1*Q1k+2*ag2*Q2k+2*aq3*Q3k/(3*3*2.2)= 60,61 KN/m2
Poben= A0*60.61*3.00/{3.00+2*(e+d1)*tan30}= 24,62 KN/m2

Puner= A0*60.61*3.00/{3.00+2*(H+d1+e)*tan30}=| 15,44 KN/m2

QOPTIZH 12: Zeiopoég (o€ pdon)

Ho1l —» » Ho1
ox
oX
Ho2 —» » Ho2
Ho=g2*e*ao0*Bo/q+20%P*ao*Bo/q=| 8,63 KN/m |
0x = 1.00"00*g,*(H+d+d,+e)=| 13,91 KN/m2 |
Ze10p0g 07O 1.B =00*Bo*g1/q*d=| 3,45 KN/m2 |
Z1pwon eBopdg =ao*Bo/q*Gryg,.= 0,00 KN/m2
Ho1= 7,80 KN
Ho2= 5,21 KN
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AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 1.50x1.90

(Hep=0.30m,

ks=1000kN/m3)

Default design code is EuroNorm EN 1992 Concrete with country code

30 (Hellas/Greece)

33.
12.
t [MPa]
33050
15658
0
-19203
1.35

t [MPa]
21250
0

0

1.50

t [MPa]
27541
4259

0
-1802
(1.50)

75

500.
152.
t [MPa]
0

0

1053
200000
200000
1053

0

1.15

t [MPa]
0

0

909
200000
200000
909

0
(1.15)

gam

[kN/m]
7.50
7.50

7.50

Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1
No 1 C 25/30 (EN 1992)
Youngs-modulus E 31476 [MPa] Safetyfactor
Poisson-Ratio mu 0.20 [-] Strength fc
Shear-modulus G 13115 [MPa] Nomin. strength fcn
Compression modulus 17487 [MPa] Tens. strength fctm
Weight 25.0 [kN/m3] 5 % t.strength fctk
Weight buoyancy 25.0 [kN/m3] 95 % t.strength fctk
Temp.elongat.coeff. 1.00E-05 [1/°K] Bond strength fbd
Service strength
Fatigue strength
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-
Is only valid within the defined 0.000 0.00
stress range -1.035 -25.04
-2.069 -33.00
-3.500 -18.95
Safetyfactor
Stress-Strain for ultimate load eps[o/00] sig-u[MPa] E-
Is only valid within the defined 0.000 0.00
stress range -2.000 -21.25
-3.500 -21.25
Safetyfactor
Stress-Strain of calc. mean values eps[o/00] sig-r[MPa] E-
Is only valid within the defined 0.000 0.00
stress range -1.035 -12.41
-2.069 -14.17
-3.500 -12.64
Safetyfactor
No 3 s 500 (EN 1992)
Youngs-modulus E 200000 [MPa] Safetyfactor
Poisson-Ratio mu 0.30 [-] Yield stress fy
Shear-modulus G 76923 [MPa] Compr.yield val. fyc
Compression modulus 166667 [MPa] Tens. strength ft
Weight 78.5 [kN/m3] Compr. strength fc
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain
Temp.elongat.coeff. 1.20E-05 [1/°K] relative bond coeff.
max. thickness 32.00 [mm] EC2 bondcoeff. K1
Hardening modulus
Proportional limit
Dynamic stress range
Stress-Strain for serviceability eps[o/o0o] sig-m[MPa] E-
Is also extended beyond the 1000.000 550.00
defined stress range 50.000 550.00
2.500 500.00
0.000 0.00
-2.500 -500.00
-50.000 -550.00
-1000.000 -550.00
Safetyfactor
Stress-Strain for ultimate load eps[o/oo] sig-u[MPa] E-
Is also extended beyond the 1000.000 478.26
defined stress range 50.000 478.26
2.174 434.78
0.000 0.00
-2.174 -434.78
-50.000 -478.26
-1000.000 -478.26
Safetyfactor
Cross-sections static properties
No. Mat A[m2] Ay/Az/Ayz Iy/Iz/lyz ys/zs y/z-sc  modules
NoR It[m4] [m2] [m4] [m] [m] [MPa]
1 1 3.0000E-01 2.250E-03 0.000 0.000 31476
3 7.311E-03 2.500E-02 0.150 0.150 13115
2 1 3.0000E-01 2.250E-03 0.000 0.000 31476
3 7.311E-03 2.500E-02 0.150 0.150 13115
3 1 3.0000E-01 2.250E-03 0.000 0.000 31476
3 7.311E-03 2.500E-02 0.150 0.150 13115

Summary of all beam elements
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ER AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

Cross sections

111111

esign Data
periphery-0/-1 deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m] [m2/m] [em] [cm] [em] [o/o] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
2.600 23.08 0.0 0.068 0.006 0.063

en
mS mR

area lower-A upper-A yL zL L-tors 2 N-pr  M-pr
[em2] [ecm2] [em2] [cm] [cm] [cm] [kN] [kNm]
1.00 1.00 0.00 24.50
istributed reinforcemen
Id. MNo vyalcm] za[cm] yelcm] ze[cm] As/As-max[cm2/m] Lay D Ar[m2/m]
9.9 -49.9 .5 .00 1

/ ,,
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece -
AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

Tel.8220607, Fax 8251632

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Static properties of cross section

Mat A[m2] Ay/Az/Ayz Iy/Iz/Iyz ys/zs y/z-sc modules gam
NoR It[m4] [m2] [m4] [em] [cm] [MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 0.00 31476 7.50
3 7.311E-03 2.500E-02 15.00 15.00 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AK MB Tau-T Tau-Vy
ymax zmax hzmin AB Tau-B Tau-Vz
[1/°K] [cm] [em] [em] [m2] [1/m3] [1/m2]
1.0E-05 -50.00 -15.00 1.633E-01 3 2.656E+01
50.00 15.00 3.000E-01 5.000E+00
Section values for warping
Wmin[m2] Wmax [m2] CM[m6] CMS[m4] ASwyy[m6] ASwzz[mé6] ry[cm] rz[cm]
-0.0535 0.0535 0.000 0.000 0.000 0.000 0.00 0.00
Design values of cross section
Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs modules gam
NoR It[m4] [m2] [m4] [em] [MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 23315 7.50
7.311E-03 2.500E-02 15.00 9715
Additional Design Data
M periphery-0/-1 deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m] [m2/m] [cm] [cm] [em] [o/o] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
2.600 23.08 0.0 0.068 0.006 0.063
Reinforcement global values
Layer mS mR area lower-A upper-A yL zL L-tors N-pr M-pr
[em2] [em2] [em2] [cm] [cm] [cm] [kN] [kNm]
M1 1 3 1.00 1.00 0.00 24.50
M2 1 3 1.00 1.00 0.00 5.50

Distributed reinforcement

Id. MNo ya[em] =za[cm] ye[cm] =ze[cm] As/As-max[cm2/m] Lay D Ar[m2/m]
1 3 49.90 24.50 -49.90 24.50 1.00 1 12
2 3 49.90 5.50 -49.90 5.50 1.00 2 12
Cross section No. 3
4 100 k N
A?
3
8
&
A?
Y 60.00 40.00 20.00 0.00 -20.00 -40.00 -60.00 cm
| | | | | |
Static properties of cross section
Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs y/z-sc modules gam
NoR It[md] [m2] [md] [em] [cm] [MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 0.00 31476 7.50
3 7.311E-03 2.500E-02 15.00 15.00 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AK MB Tau-T Tau-Vy
ymax zmax hzmin AB Tau-B Tau-Vz
[1/°K] [em] [em] [em] [m2] [1/m3] [1/m2]
1.0E-05 -50.00 -15.00 1.633E-01 3 2.656E+01
50.00 15.00 3.000E-01 5.000E+00
Section values for warping
Wmin[m2] Wmax [m2] CM[m6] CMS[m4] ASwyy[m6] ASwzz[m6] ry[cm] rz[cm]
-0.0535 0.0535 0.000 0.000 0.000 0.000 0.00 0.00
Design values of cross section
Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs modules gam
NoR It[m4] [m2] [m4] [em] [MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 23315 7.50
7.311E-03 2.500E-02 15.00 9715
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- sOFISTIK AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Additional Design Data

M  periphery-0/-I deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m] [m2/m] [cm] [em] [em] [o/o] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
2.600 23.08 0.0 0.068 0.006 0.063

Reinforcement global values

Layer mS mR area lower-A upper-A yL zL L-tors N-pr M-pr

[em2] [em2] [em2] [em] [cm] [em] [kN] [kNm]
M1 1 3 0.99 0.99 0.20 24.50
M2 1 3 1.00 1.00 0.00 5.50

Distributed reinforcement

Id. MNo ya[em] =za[cm] ye[cm] =ze[cm] As/As-max[cm2/m] Lay D Ar[m2/m]

1 3 49.90 24.50 -49.50 24.50 1.00 112

2 3 49.90 5.50 -49.90 5.50 1.00 2 12

12
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GENF - GENERATION OF FINITE ELEMENTS (V 11.25-23)

BOX CULVERT 1.50x1.90

(Hep=0.30m,

ks=1000kN/m3)

Cross sections - Static Properties

No. Mat

NoR It[m4

1 1 3.0000E-0

3 7.311E-0

2 1 3.0000E-0

3 7.311E-0

3 1 3.0000E-0

3 7.311E-0

1
1

3
1
3
1
3

Summary of all beam elements

Groups
Grp TotLength
[m]
0 6.800
Sum 6.800

Beam Elements
Grp Number Node

0 1 2 0
3 0

0 2 3 0
4 0

0 3 4 0
5 0

0 4 5 0
6 0

0 5 6 0
7 0

0 6 7 0
8 0

0 7 8 0
9 0

0 8 9 0
10 0

0 9 20 0
18 0

0 10 18 0
16 0

0 11 16 0
14 0

0 12 14 0
12 0

0 13 13 0
15 0

0 14 15 0
17 0

0 15 17 0
19 0

0 16 19 0
21 0

0 17 23 0
0

24 0

0 18 24 0
25 0

0 19 25 0
26 0

0 20 26 0
0

27 0

Spring Elements

x[m] NoS NoP

.000
.245
.000
.168
.000
.168
.000
.168
.000
.168
.000
.168
.000
.168
.000
.245
.000
.475
.000
.475
.000
.475
.000
.475
.000
.475
.000
.475
.000
.475
.000
.475
.000
.245
.375
.000
.375
.000
.375
.000
.130
.375

Grp Number Node Node

1 1001 1
1 1003 3
1 1004 4
1 1005 5
1 1006 6
1 1007 7
1 1008 8
1 1009 9
1 1011 11
2 2001 11
2 2003 15
2 2004 17
2 2005 19
2 2007 28
3 3002 6

[m2]

DN DNDN

A[m2] Ay/Az/Ayz Iy/I1z/lyz

[m4]

Max.Length
[m]
0.475

2

PRPRRPRPRRPRPRFRPOO0000W0W0LORW0WWRWWWWWNRNNONNNRNODNONNNDNODNDNNDNN

dx[-]
e-P[-]
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

o

HPFRPRPRPPRPRPODOOOOOOO

.250E-03
.500E-02
.250E-03
.500E-02
.250E-03
.500E-02

ys/zs y/z-sc
[m] [m]
0.000 0.000
0.150 0.150
0.000 0.000
0.150 0.150
0.000 0.000
0.150 0.150
TotWeight
[t]
5.100
5.100

reference Hinges

dy[-]

=

COO0OO0OO0OORRERRERERRE R

e-T[-]

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

OO OO OO ODODODOOOooo

dz[-]
e-M[-]
0.
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

000

(o]

P [kN/m]

DP[kNsec/m]

4

FWaRRPNOBNRE R RPN

.225E+02
.067E+02
.683E+02
.683E+02
.683E+02
.683E+02
.683E+02
.067E+02
.225E+02
.180E+04
.472E+04
.127E+04
.816E+03
.702E+03
.000E+06

modules
[MPa]
31476
13115
31476
13115
31476
13115

Surface
[m2]
17.680
17.680

direction
0.000
0.000

0.000

CT[kN/m]
DT [kNsec/m]

gam

[kN/m]

7.50

local y-axis
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
CM[kNm]
DM[kNmsec]

[EEN
w
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SOFiSTiK AG - www.sofistik.com

Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Definition of load type in this output:
PZZ - load in global direction Z in reference to the element length
PZP - load in global direction Z in reference to the projection
Pz - load in local direction z
PG - load in dead load direction in reference to the element length

Load Case 1 SELF WEIGHT

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 1.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ[kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
1 2.2
11 2.3
22 2.3
28 2.3
sum 9.0
Load Case 2 SOIL FILL WEIGHT
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ [kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
22 1.6
28 1.6
sum 3.2

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
17 PG 0.000 0.375 5.40 [kN/m]
18 PG 0.000 0.375 5.40 [kN/m]
19 PG 0.000 0.375 5.40 [kN/m]
20 PG 0.000 0.375 5.40 [kN/m]
Load Case 3 EARTH PRESSURE
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ [kN] MX [kNm] MY [kNm] MZ [kNm]  MB[kNm2]
1 7.2
11 -7.2
22 1.2
28 -1.2
sum

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
9 PXX 0.000 0.475 5.40 9.67 [kN/m]
10 PXX 0.000 0.475 9.67 13.95 [kN/m]
11 PXX 0.000 0.475 13.95 18.23 [kN/m]
12 PXX 0.000 0.475 18.23 22.50 [kN/m]
13 PXX 0.000 0.475 -22.50 -18.23 [kN/m]
14 PXX 0.000 0.475 -18.23 -13.95 [kN/m]
15 PXX 0.000 0.475 -13.95 -9.67 [kN/m]
16 PXX 0.000 0.475 -9.67 -5.40 [kN/m]

Load Case 4 SHRINKAGE OF CONCRETE

Factor forces and moments 1.000

Factor dead weight DL-XX 0.000

Factor dead weight DL-YY 0.000

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
1 TEMP 0.000 0.245 -10.000 [°c]
2 TEMP 0.000 0.168 -10.000 [°ci
3 TEMP 0.000 0.168 =-10.000 [°ci
4 TEMP 0.000 0.168 =-10.000 [°c]
5 TEMP  0.000 0.168 =-10.000 [°ci
6 TEMP 0.000 0.168 =-10.000 [°c]
7 TEMP  0.000 0.168 -10.000 [°ci




SOFiSTiK AG - www.sofistik.com

Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m]
8 TEMP 0.000 0.245 -10.000 [°c]
9 TEMP 0.000 0.475 -10.000 [°cl
10 TEMP  0.000 0.475 -10.000 [°c]
11 TEMP 0.000 0.475 -10.000 [°cl
12 TEMP  0.000 0.475 -10.000 [°c]
13 TEMP 0.000 0.475 -10.000 [°c]
14 TEMP  0.000 0.475 -10.000 [°c]
15 TEMP  0.000 0.475 -10.000 [°c]
16 TEMP 0.000 0.475 -10.000 [°cl
17 TEMP  0.000 0.375 -15.000 [°c]
18 TEMP 0.000 0.375 =-15.000 [°cl
19 TEMP  0.000 0.375 -15.000 [°c]
20 TEMP 0.000 0.375 =-15.000 [°cl
Load Case 5 TEMPERATURE FLUCTUATIONS DT +35
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m]
1 TEMP  0.000 0.245 30.000 [°c]
2 TEMP 0.000 0.168 30.000 [°cl
3 TEMP 0.000 0.168 30.000 [°cl
4 TEMP 0.000 0.168 30.000 [°cl
5 TEMP 0.000 0.168 30.000 [°cl
6 TEMP 0.000 0.168 30.000 [°cl
7 TEMP 0.000 0.168 30.000 [°cl
8 TEMP 0.000 0.245 30.000 [°cl
9 TEMP 0.000 0.475 30.000 [°c]
10 TEMP 0.000 0.475  30.000 [°c]
11 TEMP 0.000 0.475 30.000 [°c]
12 TEMP  0.000 0.475  30.000 [°c]
13 TEMP 0.000 0.475 30.000 [°c]
14 TEMP 0.000 0.475 30.000 [°c]
15 TEMP  0.000 0.475 30.000 [°c]
16 TEMP 0.000 0.475 30.000 [°c]
17 TEMP  0.000 0.375  35.000 [°c]
18 TEMP 0.000 0.375 35.000 [°c]
19 TEMP 0.000 0.375 35.000 [°ci
20 TEMP 0.000 0.375 35.000 [°cl
Load Case 6 TEMPERATURE FLUCTUATIONS DT -10.
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m]
1 TEMP  0.000 0.245 -5.500 [°c]
2 TEMP 0.000 0.168 -5.500 [°cj
3 TEMP 0.000 0.168 =-5.500 [°c]
4 TEMP 0.000 0.168 -5.500 [°cj
5 TEMP  0.000 0.168 =-5.500 [°cl
6 TEMP 0.000 0.168 -5.500 [°cj
7 TEMP 0.000 0.168 -5.500 [°cj
8 TEMP  0.000 0.245 -5.500 [°c]
9 TEMP 0.000 0.475 -5.500 [°cj
10 TEMP  0.000 0.475 -=5.500 [°c]
11 TEMP 0.000 0.475 -5.500 [°cj
12 TEMP  0.000 0.475 -=5.500 [°c]
13 TEMP 0.000 0.475 -5.500 [°cj
14 TEMP 0.000 0.475 -5.500 [°cj
15 TEMP  0.000 0.475 -=5.500 [°c]
16 TEMP 0.000 0.475 -5.500 [°cj
17 TEMP  0.000 0.375 -10.500 [°c]
18 TEMP 0.000 0.375 =-=10.500 [°cj
19 TEMP  0.000 0.375 -10.500 [°c]
20 TEMP  0.000 0.375 =-10.500 [°c]
Load Case 7 LINEAR TEMPERATURE DIFFERENCE dT
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m]
17 dTz 0.000 0.375 =-12.000 [°ci
18 dTz 0.000 0.375 -12.000 [°c]
19 dTz 0.000 0.375 -12.000 [°ci

ye[m]

ye[m]

ye[m]

ye[m]

ze[m]

ze[m]

ze[m]

ze[m]
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o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
20 dTz 0.000 0.375 -12.000 [°c]

Load Case 8 LINEAR TEMPERATURE DIFFERENCE d

Factor forces and moments 1.000

Factor dead weight DL-XX 0.000

Factor dead weight DL-YY 0.000

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] =za[m] ye[m] ze[m]
17 dTz 0.000 0.375 8.800 [°cl
18 dTz 0.000 0.375 8.800 [°cl
19 dTz 0.000 0.375 8.800 [°c]
20 dTz 0.000 0.375 8.800 [°cl

Load Case 90 LIVE LOADS

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ [kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
22 20.0
28 20.0
sum 40.1

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
17 PYY 0.000 0.375 66.81 [kN/m]
18 PYY 0.000 0.375 66.81 [kN/m]
19 PYY 0.000 0.375 66.81 [kN/m]
20 PYY 0.000 0.375 66.81 [kN/m]

Load Case 91 POINT LOADS 1

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ [kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
22 43.8
28 43.8
sum 87.6

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
17 PYY 0.000 0.375 9.00 [kN/m]
17 PYY 0.000 0.375 136.99 [kN/m]
18 PYY 0.000 0.375 9.00 [kN/m]
18 PYY 0.000 0.375 136.99 [kN/m]
19 PYY 0.000 0.375 9.00 [kN/m]
19 PYY 0.070 0.305 136.99 [kN/m]
20 PYY 0.000 0.375 9.00 [kN/m]
20 PYY 0.000 0.375 136.99 [kN/m]

Load Case 92 POINT LOADS 2

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY[kN] PZ[kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
22 2.7
28 43.8
sum 46.5

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] =za[m] ye[m] ze[m]
17 PYY 0.000 0.375 9.00 [kN/m]
17 PYY 0.220 0.155 136.99 [kN/m]
18 PYY 0.000 0.375 136.99 [kN/m]
18 PYY 0.000 0.375 9.00 [kN/m]
19 PYY 0.000 0.375 9.00 [kN/m]
19 PYY 0.000 0.375 136.99 [kN/m]
20 PYY 0.000 0.160 136.99 [kN/m]
20 PYY 0.000 0.375 9.00 [kN/m]
20 PYY 0.290 0.080 136.99 [kN/m]
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Sum of Loads

LC Title PXX [kN] PYY [kN] PZZ[kN]
1 SELF WEIGHT 0.0 60.0 0.0
2 SOIL FILL WEIGHT 0.0 11.3 0.0
3 EARTH PRESSURE 0.0 0.0 0.0
4 SHRINKAGE OF CONCRETE 0.0 0.0 0.0
5 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
6 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
7 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
8 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
90 LIVE LOADS 0.0 140.3 0.0
91 POINT LOADS 1 0.0 297.0 0.0
92 POINT LOADS 2 0.0 216.9 0.0
Sum of Reactions and Loads

LC Title PXX [kN] PYY [kN] PZZ[kN]
1 SELF WEIGHT 0.0 -60.0 0.0
0.0 60.0 0.0

2 SOIL FILL WEIGHT 0.0 -11.3 0.0
0.0 11.3 0.0

3 EARTH PRESSURE 0.0 0.0 0.0
0.0 0.0 0.0

4 SHRINKAGE OF CONCRETE 0.0 0.0 0.0
0.0 0.0 0.0

5 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
0.0 0.0 0.0

6 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
0.0 0.0 0.0

7 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
0.0 0.0 0.0

8 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
0.0 0.0 0.0

90 LIVE LOADS 0.0 -140.3 0.0
0.0 140.3 0.0

91 POINT LOADS 1 0.0 -297.0 0.0
0.0 297.0 0.0

92 POINT LOADS 2 0.0 -216.9 0.0
0.0 216.9 0.0
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o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Definition of load type in this output:

PZZ - load in global direction Z in reference to the element length
PZP - load in global direction Z in reference to the projection

Pz - load in local direction z

PG - load in dead load direction in reference to the element length

Load Case 10 LIVE LOAD EARTH PRESSURE

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ [kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
1 4.5
22 7.8
sum 12.3

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
9 PXX 0.000 0.475 24.62 22.33 [kN/m]
10 PXX 0.000 0.475 22.33 20.03 [kN/m]
11  PXX 0.000 0.475 20.03 17.74 [kN/m]
12 PXX 0.000 0.475 17.74 15.44 [kN/m]

Load Case 12 SEISMOS SE FASH

Factor forces and moments 1.000
Factor dead weight DL-XX 0.460
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY[kN] PZ[kN] MX [kNm] MY [ kNm] MZ [kNm] MB [kNm2]

1 1.0

1 4.2
11 1.0
11 4.2
22 0.7
22 1.0
22 1.8
22 4.2
28 0.7
28 1.0
28 1.8
28 4.2
sum 26.0

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] =za[m] ye[m] ze[m]

9 PXX 0.000 0.475 13.91 [kN/m]
10 PXX 0.000 0.475 13.91 [kN/m]
11 PXX 0.000 0.475 13.91 [kN/m]
12 PXX 0.000 0.475 13.91 [kN/m]
13 PXX 0.000 0.475 13.91 [kN/m]
14 PXX 0.000 0.475 13.91 [kN/m]
15 PXX 0.000 0.475 13.91 [kN/m]
16 PXX 0.000 0.475 13.91 [kN/m]
17 PXX 0.000 0.375 6.15 [kN/m]
17 PXX 0.000 0.375 2.48 [kN/m]
18 PXX 0.000 0.375 6.15 [kN/m]
18 PXX 0.000 0.375 2.48 [kN/m]
19 PXX 0.000 0.375 6.15 [kN/m]
19 PXX 0.000 0.375 2.48 [kN/m]
20 PXX 0.000 0.375 6.15 [kN/m]
20 PXX 0.000 0.375 2.48 [kN/m]

Sum of Loads

LC Title PXX [kN] PYY [kN] PZZ [kN]
10 LIVE LOAD EARTH PRESSURE 50.3 0.0 0.0
12 SEISMOS SE FASH 115.3 0.0 0.0

Eliminated Forces from Constraints
Loadcase 12 SEISMOS SE FASH
Node P-X[kN] P-Y[kN] P-Z[kN] M-X[kNm] M-Y[kNm] M-Z[kNm]Mb [kNm2]

2 22.1 -3.8 0.0 0.00 0.00 4.05
10 -27.3 3.8 0.0 0.00 0.00 -9.37
12 -16.9 4.7 0.0 0.00 0.00 -0.95
13 26.0 -4.7 0.0 0.00 0.00 6.04
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Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Eliminated Forces from Constraints
Loadcase 12 SEISMOS SE FASH
Node P-X[kN] P-Y[kN] P-Z[kN] M-X[kNm] M-Y[kNm] M-Z[kNm]Mb [kNm2]

20 -16.1 -4.7 0.0 0.00 0.00 0.22
21 29.4 4.7 0.0 0.00 0.00 -6.66
23 23.9 4.7 0.0 0.00 0.00 -3.34
27 -42.0 -4.7 0.0 0.00 0.00 10.37
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SOFiSTiK AG - www.sofistik.com

& SOFISTIK

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90

(Hep=0.30m, ks=1000kN/m3)

comb.

no.l U.L.S.

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number
1

OO OO -JoO U JUoU JU0d WNE WNRFEFWNRPWNE WNREWNDERE WNDE WD

1

PP PR OO0000000000000O0O0ORRRREPRERPREPREPRERPREREPRRERERRPERRRRRR

.35
.35

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Conditional LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC
Exclusive LC A
Exclusive LC A
Exclusive LC A

Generated Loadcases

Number Comb Title
101 1 MAX-MY BEAM
102 1 MIN-MY BEAM
103 1 MAX-VZ BEAM
104 1 MIN-VZ BEAM
105 1 MAX-N BEAM
106 1 MIN-N BEAM

- equation 6.10a

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
POINT LOADS 1
POINT LOADS 2
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90
no.2 U.L.S.

comb.

(Hep=0.30m

MAIN VARIABLE LOAD: ROAD TRAFFIC

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number
1

O~ OO 0O U0 JU s WNRFRPWNREWNREFEFWNRP WNE WNDE WNDE WN

[ee)

10
90
91
92

1.
.15
.28
.15
.15
.00

PP PP O0O0000000000000O0ORRRPRERERREPRERLREPRERRPERERRLRRERRRR P

15

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Conditional LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC

Exclusive LC A
Exclusive LC A
Exclusive LC A

Generated Loadcases
Title
MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

Number Comb

121
122
123
124
125
126

N e

’

- equation 6.10b

2

2

ks=1000kN/m3)

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
POINT LOADS 1
POINT LOADS 2
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90
no.5 U.L.S.
MAIN VARIABLE LOAD:

comb.

(Hep=0.30m

TEMPERATURE

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number
1

O~ OO 0O U0 JU s WNRFRPWNREWNREFEFWNRP WNE WNDE WNDE WN

[ee)

10
90
91
92

1.
.15
.28
.15
.15
.00

PP RPRPRPORORRPEREPRPPORORREPRPEPRERPRPREPERPEPRERLRPREREPERERRPLRRERRRR P

15

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Conditional LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC

Exclusive LC A
Exclusive LC A
Exclusive LC A

Generated Loadcases
Title
MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

Number Comb

141
142
143
144
145
146

N e

’

- equation 6.10b

2

2

ks=1000kN/m3)

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
POINT LOADS 1
POINT LOADS 2
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90
no.6 U.L.S.

comb.

(Hep=0.30m

’

- equation 6.10b

ks=1000kN/m3)

MAIN VARIABLE LOAD: EARTH PRESSURE DUE TO LIVE LOADS

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number
1

O~ OO 0O U0 JU s WNRFRPWNREWNREFEFWNRP WNE WNDE WNDE WN

[ee)

10
90
91
92

1.
.15
.28
.15
.15
.00

PP PP O0O0000000000000O0ORRRPRERERREPRERLREPRERRPERERRLRRERRRR P

15

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Conditional LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC
Exclusive LC A
Exclusive LC A
Exclusive LC A

Generated Loadcases
Title
MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

Number Comb

161
162
163
164
165
166

N e

2

2

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
POINT LOADS 1
POINT LOADS 2
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m,
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

ks=1000kN/m3)

Combination rule Number 1
Design Combination
Resulting loadcases type
Loadcase selection

Design Combination

Number factor type Title
101 1.00 Exclusive LC AG MAX-MY BEAM
102 1.00 Exclusive LC AG MIN-MY BEAM
121 1.00 Exclusive LC AG MAX-MY BEAM
122 1.00 Exclusive LC AG MIN-MY BEAM
141 1.00 Exclusive LC AG MAX-MY BEAM
142 1.00 Exclusive LC AG MIN-MY BEAM
16l 1.00 Exclusive LC AG MAX-MY BEAM
162 1.00 Exclusive LC AG MIN-MY BEAM
Generated Loadcases
Number Comb Title
701 1 MAX-MY BEAM
702 1 MIN-MY BEAM
Forces in Beam-Elements
Number x LC Title N vz My MB u u-z
No. [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
1 0.000 101 -70.7 -110.47 22.34
1 0.000 102 -17.3 -15.69 1.68
1 0.000 121 -65.1 -137.25 22.51
1 0.000 122 -17.3 -15.69 1.68
1 0.000 141 -71.4 -107.30 24.18
1 0.000 142 -12.8 -15.68 -0.54
1 0.000 161 -73.7 -107.10 23.10
1 0.000 162 -17.3 -15.69 1.68
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
1 0.000 701 MAX-MY -71.4 -107.30 24.18 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
1 0.000 702 MIN-MY -12.8 -15.68 -0.54 0.00 0.000 0.000
1 0.245 101 -71.0 -16.95 14.13
1 0.245 102 -17.0 -113.53 -21.55
1 0.245 121 -65.8 -16.95 13.31
1 0.245 122 -16.6 -139.94 -27.07
1 0.245 141 -71.9 -16.95 16.25
1 0.245 142 -12.3 -109.98 -23.22
1 0.245 161 -74.2 -16.75 15.22
1 0.245 162 -16.8 -109.98 -21.00
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
1 0.245 701 MAX-MY -71.9 -16.95 16.25 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
1 0.245 702 MIN-MY -16.6 -139.94 -27.07 0.00 0.000 0.000
2 0.000 101 -71.0 -10.04 14.13
2 0.000 102 -17.0 =-74.42 -21.55
2 0.000 121 -65.8 -10.04 13.31
2 0.000 122 -16.6 -92.37 =-27.07
2 0.000 141 -71.9 -10.04 16.25
2 0.000 142 -12.3 =-=72.29 -23.22
2 0.000 161 -74.2 -9.88 15.22
2 0.000 162 -16.8 =-72.29 -21.00
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
2 0.000 701 MAX-MY -71.9 -10.04 16.25 0.00 0.000 0.000
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BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Forces in Beam-Elements

Number X LC Title N vz My MB u u-z
No. [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
LC 101 102 121 122 141 142 161l 162

2 0.000 702 MIN-MY -16.6 -92.37 -27.07 0.00 0.000 0.000
2 0.168 101 -71.0 -11.30 12.34
2 0.168 102 -17.0 -76.12 -34.22
2 0.168 121 -65.8 -11.30 11.51
2 0.168 122 -16.6 -93.82 -42.74
2 0.168 141 -71.9 -11.30 14.45
2 0.168 142 -12.3 -73.74 -35.51
2 0.168 161 -74.2 -11.14 13.45
2 0.168 162 -16.8 -73.74 -33.29
LC 101 102 121 122 141 142 161 162

2 0.168 701 MAX-MY -71.9 -11.30 14.45 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
2 0.168 702 MIN-MY -16.6 -93.82 -42.74 0.00 0.000 0.000
3 0.000 101 -71.0 -5.64 12.34
3 0.000 102 -17.0 -44.29 -34.22
3 0.000 121 -65.8 -5.64 11.51
3 0.000 122 -16.6 -55.10 -42.74
3 0.000 141 -71.9 -5.64 14.45
3 0.000 142 -12.3 -43.06 -35.51
3 0.000 161 -74.2 -5.50 13.45
3 0.000 162 -16.8 -43.06 -33.29
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
3 0.000 701 MAX-MY -71.9 -5.64 14.45 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
3 0.000 702 MIN-MY -16.6 -55.10 -42.74 0.00 0.000 0.000
3 0.168 101 -71.0 -6.90 11.28
3 0.168 102 -17.0 -45.99 -41.82
3 0.168 121 -65.8 -6.90 10.46
3 0.168 122 -16.6 -56.55 -52.14
3 0.168 141 -71.9 -6.90 13.39
3 0.168 142 -12.3 -44.51 -42.88
3 0.168 161 -74.2 -6.76 12.41
3 0.168 162 -16.8 -44.51 -40.66
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
3 0.168 701 MAX-MY -71.9 -6.90 13.39 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
3 0.168 702 MIN-MY -16.6 -56.55 -52.14 0.00 0.000 0.000
4 0.000 101 -71.0 -1.21 11.28
4 0.000 102 -17.0 -14.17 -41.82
4 0.000 121 -65.8 -1.21 10.46
4 0.000 122 -16.6 -17.85 -52.14
4 0.000 141 -71.9 -1.21 13.39
4 0.000 142 -12.3 -13.85 -42.88
4 0.000 161 -74.2 -1.08 12.41
4 0.000 162 -16.8 -13.85 -40.66
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Forces in Beam-Elements

Number X LC Title N vz My MB u u-z
No [m] No [kN] [kN] [kNm] [kNm2] [mm] [mm]
LC 101 102 121 122 141 142 161l 162

4 0.000 701 MAX-MY -71.9 -1.21 13.39 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
4 0.000 702 MIN-MY -16.6 -17.85 -52.14 0.00 0.000 0.000
4 0.168 101 -71.0 -2.47 10.97
4 0.168 102 -17.0 -15.87 -44.35
4 0.168 121 -65.8 -2.47 10.15
4 0.168 122 -16.6 -19.30 -55.27
4 0.168 141 -71.9 -2.47 13.08
4 0.168 142 -12.3 -15.29 -45.34
4 0.168 161 -74.2 -2.34 12.13
4 0.168 162 -16.8 -15.29 -43.11
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
4 0.168 701 MAX-MY -71.9 -2.47 13.08 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
4 0.168 702 MIN-MY -16.6 -19.30 -55.27 0.00 0.000 0.000
5 0.000 101 -71.0 3.25 10.97
5 0.000 102 -17.0 15.93 -44.35
5 0.000 121 -65.8 3.25 10.15
5 0.000 122 -16.6 19.38 -=55.27
5 0.000 141 -71.9 3.25 13.08
5 0.000 142 -12.3 15.36 -45.34
5 0.000 161 -74.2 3.38 12.13
5 0.000 162 -16.8 15.36 -43.11
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
5 0.000 701 MAX-MY -71.9 3.25 13.08 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
5 0.000 702 MIN-MY -16.6 19.38 -=55.27 0.00 0.000 0.000
5 0.168 101 -71.0 1.99 11.41
5 0.168 102 -17.0 14.23 -41.81
5 0.168 121 -65.8 1.99 10.59
5 0.168 122 -16.6 17.93 -52.13
5 0.168 141 -71.9 1.99 13.53
5 0.168 142 -12.3 13.91 -42.87
5 0.168 161 -74.2 2.12 12.59
5 0.168 162 -16.8 13.91 -40.65
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
5 0.168 701 MAX-MY -71.9 1.99 13.53 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
5 0.168 702 MIN-MY -16.6 17.93 -52.13 0.00 0.000 0.000
6 0.000 101 -71.0 7.75 11.41
6 0.000 102 -17.0 46.03 -41.81
6 0.000 121 -65.8 7.75 10.59
6 0.000 122 -16.6 56.60 -52.13
6 0.000 141 -71.9 7.75 13.53
6 0.000 142 -12.3 44.55 -42.87
6 0.000 161 -74.2 7.89 12.59




SOFiSTiK AG - www.sofistik.com
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Forces in Beam-Elements

Number X LC Title N vz My MB u u-z
No. [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
6 0.000 162 -16.8 44.55 -40.65
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
6 0.000 701 MAX-MY -71.9 7.75 13.53 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162

6 0.000 702 MIN-MY -16.6 56.60 -52.13 0.00 0.000 0.000
6 0.168 101 -71.0 6.48 12.61
6 0.168 102 -17.0 44.32 -34.20
6 0.168 121 -65.8 6.48 11.79
6 0.168 122 -16.6 55.15 -42.72
6 0.168 141 -71.9 6.48 14.72
6 0.168 142 -12.3 43.10 -35.50
6 0.168 161 -74.2 6.62 13.81
6 0.168 162 -16.8 43.10 -33.27
LC 101 102 121 122 141 142 161l 162

6 0.168 702 MIN-MY -16.6 55.15 -42.72 0.00 0.000 0.000
7 0.000 101 -71.0 12.27 12.61
7 0.000 102 -17.0 76.12 -34.20
7 0.000 121 -65.8 12.27 11.79
7 0.000 122 -16.6 93.81 -42.72
7 0.000 141 -71.9 12.27 14.72
7 0.000 142 -12.3 73.73 =35.50
7 0.000 161 -74.2 12.43 13.81
7 0.000 162 -16.8 73.73 =33.27
LC 101 102 121 122 141 142 161l 162

7 0.000 702 MIN-MY -16.6 93.81 -42.72 0.00 0.000 0.000
7 0.168 101 -71.0 11.00 14.57
7 0.168 102 -17.0 74.41 -21.53
7 0.168 121 -65.8 11.00 13.74
7 0.168 122 -16.6 92.36 -27.05
7 0.168 141 -71.9 11.01 16.68
7 0.168 142 -12.3 72.28 -23.21
7 0.168 161 -74.2 11.17 15.80
7 0.168 162 -16.8 72.28 -20.98
LC 101 102 121 122 141 142 161l 162

7 0.168 702 MIN-MY -16.6 92.36 -27.05 0.00 0.000 0.000
8 0.000 101 -71.0 18.14 14.57
8 0.000 102 -17.0 113.44 -21.53
8 0.000 121 -65.8 18.14 13.74
8 0.000 122 -16.6 139.81 -27.05
8 0.000 141 -71.9 18.14 16.68
8 0.000 142 -12.3 109.88 -23.21
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m,
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

ks=1000kN/m3)

Forces in Beam-Elements
Number X LC Title N vz My MB u u-z
No [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
8 0.000 161 -74.2 18.34 15.80
8 0.000 162 -16.8 109.89 -20.98
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
8 0.000 701 MAX-MY -71.9 18.14 16.68 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
8 0.000 702 MIN-MY -16.6 139.81 -27.05 0.00 0.000 0.000
8 0.245 101 -70.7 111.57 23.06
8 0.245 102 -17.3 15.69 1.68
8 0.245 121 -65.1 138.32 23.22
8 0.245 122 -17.3 15.69 1.68
8 0.245 141 -71.4 108.40 24.90
8 0.245 142 -12.8 15.68 -0.54
8 0.245 161 -73.7 108.59 24.06
8 0.245 162 -17.3 15.69 1.68
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
8 0.245 701 MAX-MY -71.4 108.40 24.90 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
8 0.245 702 MIN-MY -12.8 15.68 -0.54 0.00 0.000 0.000
9 0.000 101 -167.8 -44.68 35.32
9 0.000 102 -13.5 0.66 -12.35
9 0.000 121 -215.3 -42.73 40.90
9 0.000 122 -13.5 0.66 -12.35
9 0.000 141 -165.1 -47.03 41.73
9 0.000 142 -13.5 6.74 -21.88
9 0.000 161 -164.8 -50.07 35.29
9 0.000 162 -13.5 0.66 -12.35
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
9 0.000 701 MAX-MY -165.1 -47.03 41.73 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
9 0.000 702 MIN-MY -13.5 6.74 -21.88 0.00 0.000 0.000
9 0.475 101 -173.6 -13.05 25.56
9 0.475 102 -16.1 -9.49 -18.55
9 0.475 121 -220.4 -13.50 31.29
9 0.475 122 -16.1 -7.88 -17.95
9 0.475 141 -170.2 -17.80 30.07
9 0.475 142 -16.1 -1.80 -24.58
9 0.475 161 -170.2 -13.28 25.18
9 0.475 162 -15.8 -11.27 -19.93
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
9 0.475 701 MAX-MY -220.4 -13.50 31.29 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
9 0.475 702 MIN-MY -16.1 -1.80 -24.58 0.00 0.000 0.000
10 0.000 101 -173.6 -13.05 25.56
10 0.000 102 -16.1 -9.49 -18.55
10 0.000 121 -220.4 -13.50 31.29
10 0.000 122 -16.1 -7.88 -17.95
10 0.000 141 -170.2 -17.80 30.07
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.9

0 (Hep=0.30m, ks=1000kN/m3)

LOAD COMBINATION FOR DESIGN

LR I i S S S

ENVELOPES (MY)

LR I i S S 3

* K Kk Kk

* KKk Kk

Forces in Beam-Elements
Number X LC Title N vz My MB u u-z

No. [m] No.
10 0.000 142
10 0.000 161
10 0.000 162

[kN] [kN] [kNm] [kNm2] [mm] [rm]
-16.1 -1.80 -24.58
-170.2 -13.28 25.18
-15.8 -11.27 -19.93

LC 101 102 121 122 141 142 161 162

fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
10 0.000 701 MAX-MY -220.4 -13.50 31.29 0.00 0.000 0.000

LC 101 102 121 122 141 142 161 162

fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00

10 0.475 101 -178.5 -5.63 20.62
10 0.475 102 -19.7 8.44 -18.44
10 0.475 121 -224.5 -6.08 26.13
10 0.475 122 -19.7 8.78 -17.36
10 0.475 141 -174.3 -9.92 22.87
10 0.475 142 -19.7 14.40 -21.11
10 0.475 161 -174.3 -5.86 20.12
10 0.475 162 -19.3 9.17 -20.03
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
10 0.475 701 MAX-MY -224.5 -6.08 26.13 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00

11 0.000 101 -178.5 -5.63 20.62
11 0.000 102 -19.7 8.44 -18.44
11 0.000 121 -224.5 -6.08 26.13
11 0.000 122 -19.7 8.78 -17.36
11 0.000 141 -174.3 -9.92 22.87
11 0.000 142 -19.7 14.40 -21.11
11 0.000 161 -174.3 -5.86 20.12
11 0.000 162 -19.3 9.17 -20.03
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
11 0.000 701 MAX-MY -224.5 -6.08 26.13 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162

11 0.000 702 MIN-MY -19.7 14.40 -21.11 0.00 0.000 0.000
11 0.475 101 -183.3 4.27 19.72
11 0.475 102 -23.2 29.99 -9.39
11 0.475 121 -228.5 3.81 25.02
11 0.475 122 -23.2 28.62 -8.53
11 0.475 141 -178.4 1.49 19.96
11 0.475 142 -23.2 34.23 -9.61
11 0.475 161 -178.4 4.04 19.11
11 0.475 162 -22.9 32.37 -10.20
LC 101 102 121 122 141 142 161l 162

11 0.475 702 MIN-MY -22.9 32.37 -10.20 0.00 0.000 0.000
12 0.000 101 -183.3 4.27 19.72
12 0.000 102 -23.2 29.99 -9.39
12 0.000 121 -228.5 3.81 25.02
12 0.000 122 -23.2 28.62 -8.53
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Forces in Beam-Elements

Number X LC Title N vz My MB u u-z
No. [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
12 0.000 141 -178.4 1.49 19.96
12 0.000 142 -23.2 34.23 -9.61
12 0.000 161 -178.4 4.04 19.11
12 0.000 162 -22.9 32.37 -10.20
LC 101 102 121 122 141 142 16l 162

12 0.000 702 MIN-MY -22.9 32.37 -10.20 0.00 0.000 0.000
12 0.475 101 -187.1 54.90 30.67
12 0.475 102 -27.8 11.11 2.40
12 0.475 121 -231.6 50.89 35.46
12 0.475 122 -27.8 11.11 2.40
12 0.475 141 -181.4 57.20 31.69
12 0.475 142 -27.8 7.23 0.77
12 0.475 16l -181.1 57.82 30.49
12 0.475 162 -27.8 11.11 2.40
LC 101 102 121 122 141 142 161l 162

12 0.475 702 MIN-MY -27.8 7.23 0.77 0.00 0.000 0.000
13 0.000 101 -188.7 -55.18 31.52
13 0.000 102 -27.8 -11.11 2.40
13 0.000 121 -233.1 -51.17 36.30
13 0.000 122 -27.8 -11.11 2.40
13 0.000 141 -183.1 -57.48 32.54
13 0.000 142 -27.8 -7.23 0.77
13 0.000 161 -183.4 -58.20 31.62
13 0.000 162 -27.8 -11.11 2.40
LC 101 102 121 122 141 142 161l 162

13 0.000 701 MAX-MY -233.1 -51.17 36.30 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
13 0.000 702 MIN-MY -27.8 -7.23 0.77 0.00 0.000 0.000
13 0.475 101 -182.9 -4.27 19.70
13 0.475 102 -25.2 -39.14 -10.71
13 0.475 121 -228.0 -3.81 24.99
13 0.475 122 -25.2 -37.76 -9.85
13 0.475 141 -178.0 -1.49 19.94
13 0.475 142 -25.2 -43.38 -10.94
13 0.475 16l -178.0 -4.04 19.09
13 0.475 162 -25.6 -44.56 -11.97
LC 101 102 121 122 141 142 161 162

13 0.475 701 MAX-MY -228.0 -3.81 24.99 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
13 0.475 702 MIN-MY -25.6 -44.56 -11.97 0.00 0.000 0.000
14 0.000 101 -182.9 -4.27 19.70
14 0.000 102 -25.2 -26.63 -10.71
14 0.000 121 -228.0 -3.81 24.99
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e # f SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Forces in Beam-Elements

Number X LC Title N vz My MB u u-z
No. [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
14 0.000 122 -25.2 -25.26 -9.85
14 0.000 141 -178.0 -1.49 19.94
14 0.000 142 -25.2 -30.87 -10.94
14 0.000 161 -178.0 -4.04 19.09
14 0.000 162 -25.6 -27.89 -11.97
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
14 0.000 701 MAX-MY -228.0 -3.81 24.99 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
14 0.000 702 MIN-MY -25.6 -27.89 -11.97 0.00 0.000 0.000
14 0.475 101 -178.1 5.63 20.60
14 0.475 102 -21.7 -15.17 =-20.52
14 0.475 121 -223.9 6.08 26.10
14 0.475 122 -21.7 -15.51 -19.43
14 0.475 141 -173.9 9.92 22.85
14 0.475 142 -21.7 -21.13 -23.18
14 0.475 161 -173.9 5.86 20.10
14 0.475 162 -22.0 -18.14 -22.80
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
14 0.475 701 MAX-MY -223.9 6.08 26.10 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
14 0.475 702 MIN-MY -21.7 -21.13 -23.18 0.00 0.000 0.000
15 0.000 101 -178.1 5.63 20.60
15 0.000 102 -21.7 -0.01 -20.52
15 0.000 121 -223.9 6.08 26.10
15 0.000 122 -21.7 -0.35 -19.43
15 0.000 141 -173.9 9.92 22.85
15 0.000 142 -21.7 -5.97 -23.18
15 0.000 161 -173.9 5.86 20.10
15 0.000 162 -22.0 2.07 -22.80
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
15 0.000 701 MAX-MY -223.9 6.08 26.10 0.00 0.000 0.000
LC 101 102 121 122 141 142 16l 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
15 0.000 702 MIN-MY -21.7 -5.97 -23.18 0.00 0.000 0.000
15 0.475 101 -173.2 13.05 25.54
15 0.475 102 -18.1 6.60 -19.26
15 0.475 121 -219.8 13.50 31.26
15 0.475 122 -18.1 5.00 -18.66
15 0.475 141 -169.8 17.80 30.05
15 0.475 142 -18.1 -1.09 -25.30
15 0.475 161 -169.8 13.28 25.16
15 0.475 162 -18.4 7.42 -20.87
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
15 0.475 701 MAX-MY -219.8 13.50 31.26 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162

15 0.475 702 MIN-MY -18.1 -1.09 -25.30 0.00 0.000 0.000
16 0.000 101 -173.2 13.05 25.54
16 0.000 102 -18.1 21.21 -19.26
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e # f SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Forces in Beam-Elements

Number X LC Title N vz My MB u u-z
No. [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
16 0.000 121 -219.8 13.50 31.26
16 0.000 122 -18.1 19.61 -18.66
16 0.000 141 -169.8 17.80 30.05
16 0.000 142 -18.1 13.53 -25.30
16 0.000 161 -169.8 13.28 25.16
16 0.000 162 -18.4 26.90 -20.87
LC 101 102 121 122 141 142 161l 162

16 0.000 702 MIN-MY -18.1 13.53 -25.30 0.00 0.000 0.000
16 0.475 101 -169.4 43.87 37.23
16 0.475 102 -13.5 -0.66 -12.35
16 0.475 121 -216.8 41.91 42.80
16 0.475 122 -13.5 -0.66 -12.35
16 0.475 141 -166.7 46.21 43.63
16 0.475 142 -13.5 -6.74 -21.88
16 0.475 161 -167.0 48.98 37.84
16 0.475 162 -13.5 -0.66 -12.35
LC 101 102 121 122 141 142 161l 162

16 0.475 702 MIN-MY -13.5 -6.74 -21.88 0.00 0.000 0.000
17 0.000 101 -0.1 11.64 14.04
17 0.000 102 -58.0 91.67 =-27.39
17 0.000 121 -0.4 10.50 13.96
17 0.000 122 -56.3 118.05 -28.57
17 0.000 141 5.7 10.50 24.40
17 0.000 142 -59.9 90.85 -34.36
17 0.000 161 -0.4 10.50 13.96
17 0.000 162 -65.8 90.52 -28.43
LC 101 102 121 122 141 142 161l 162

17 0.000 702 MIN-MY -59.9 90.85 -34.36 0.00 0.000 0.000
17 0.245 101 -0.8 78.79 35.43
17 0.245 102 -55.0 5.51 -19.81
17 0.245 121 -1.3 100.80 41.22
17 0.245 122 -52.3 5.51 -19.08
17 0.245 141 5.0 77.47 45.41
17 0.245 142 -56.8 5.51 -26.81
17 0.245 16l -1.1 77.47 34.97
17 0.245 162 -62.8 5.18 -20.96
LC 101 102 121 122 141 142 161l 162

LC 101 102 121 122 141 142 161 162

17 0.245 702 MIN-MY -56.8 5.51 -26.81 0.00 0.000 0.000

17 0.375 101 -0.8 57.31 44.28
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e # f SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Forces in Beam-Elements

Number X LC Title N vz My MB u u-z
No. [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
17 0.375 102 -55.0 3.83 -19.21
17 0.375 121 -1.3 73.25 52.54
17 0.375 122 -52.3 3.83 -18.48
17 0.375 141 5.0 56.33 54.11
17 0.375 142 -56.8 3.83 -26.20
17 0.375 161 -1.1 56.33 43.67
17 0.375 162 -62.8 3.50 -20.39
LC 101 102 121 122 141 142 161 162

17 0.375 701 MAX-MY 5.0 56.33 54.11 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
17 0.375 702 MIN-MY -56.8 3.83 -26.20 0.00 0.000 0.000
18 0.000 101 -0.8 57.31 44.28
18 0.000 102 -55.0 3.83 -19.21
18 0.000 121 -1.3 73.25 52.54
18 0.000 122 -52.3 3.83 -18.48
18 0.000 141 5.0 56.33 54.11
18 0.000 142 -56.8 3.83 -26.20
18 0.000 161 -1.1 56.33 43.67
18 0.000 162 -62.8 3.50 -20.39
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
18 0.000 701 MAX-MY 5.0 56.33 54.11 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
18 0.000 702 MIN-MY -56.8 3.83 -26.20 0.00 0.000 0.000
18 0.375 101 -0.8 -4.65 54.15
18 0.375 102 -55.0 -1.00 -18.68
18 0.375 121 -1.3 -6.21 65.11
18 0.375 122 -52.3 -1.00 -17.95
18 0.375 141 5.0 -4.65 63.80
18 0.375 142 -56.8 -1.00 -25.67
18 0.375 161l -1.1 -4.65 53.36
18 0.375 162 -62.8 -1.34 -19.99
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
18 0.375 701 MAX-MY -1.3 -6.21 65.11 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
18 0.375 702 MIN-MY -56.8 -1.00 -25.67 0.00 0.000 0.000
19 0.000 101 -0.8 -4.65 54.15
19 0.000 102 -55.0 -1.00 -18.68
19 0.000 121 -1.3 -6.21 65.11
19 0.000 122 -52.3 -1.00 -17.95
19 0.000 141 5.0 -4.65 63.80
19 0.000 142 -56.8 -1.00 -25.67
19 0.000 161 -1.1 -4.65 53.36
19 0.000 162 -62.8 -1.34 -19.99
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
19 0.000 701 MAX-MY -1.3 -6.21 65.11 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
19 0.000 702 MIN-MY -56.8 -1.00 -25.67 0.00 0.000 0.000
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e # f SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Forces in Beam-Elements

Number X LC Title N vz My MB u u-z
No. [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
19 0.375 101 -0.8 -56.91 44.09
19 0.375 102 -55.0 -5.84 -19.96
19 0.375 121 -1.3 =-72.72 52.29
19 0.375 122 -52.3 -5.84 -19.23
19 0.375 141 5.0 -55.93 53.92
19 0.375 142 -56.8 -5.84 -26.95
19 0.375 16l -1.1 -55.93 43.48
19 0.375 162 -62.8 -6.17 -21.40
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
19 0.375 701 MAX-MY 5.0 -55.93 53.92 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162

19 0.375 702 MIN-MY -56.8 -5.84 -26.95 0.00 0.000 0.000
20 0.000 101 -0.8 -56.91 44.09
20 0.000 102 -55.0 -5.84 -19.96
20 0.000 121 -1.3 -=72.72 52.29
20 0.000 122 -52.3 -5.84 -19.23
20 0.000 141 5.0 -55.93 53.92
20 0.000 142 -56.8 -5.84 -26.95
20 0.000 161 -1.1 -55.93 43.48
20 0.000 162 -62.8 -6.17 -21.40
LC 101 102 121 122 141 142 161l 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
20 0.000 701 MAX-MY 5.0 -55.93 53.92 0.00 0.000 0.000
LC 101 102 121 122 141 142 161l 162

20 0.000 702 MIN-MY -56.8 -5.84 -26.95 0.00 0.000 0.000
20 0.130 101 -0.8 -78.39 35.29
20 0.130 102 -55.0 -7.52 -20.83
20 0.130 121 -1.3 -100.26 41.04
20 0.130 122 -52.3 -7.52 =-20.10
20 0.130 141 5.0 =-77.07 45.27
20 0.130 142 -56.8 -7.52 -27.82
20 0.130 161 -1.1 -=77.07 34.84
20 0.130 162 -62.8 -7.85 =-22.31
LC 101 102 121 122 141 142 161l 162

20 0.130 702 MIN-MY -56.8 -7.52 -27.82 0.00 0.000 0.000
20 0.375 101 -0.1 -11.64 14.04
20 0.375 102 -58.0 -102.99 -27.69
20 0.375 121 -0.4 -10.50 13.96
20 0.375 122 -56.3 -132.47 -28.46
20 0.375 141 5.7 -10.50 24.40
20 0.375 142 -59.9 -102.17 -34.66
20 0.375 161 -0.4 -10.50 13.96
20 0.375 162 -65.8 -102.51 -29.22
LC 101 102 121 122 141 142 161l 162

20 0.375 701 MAX-MY 5.7 -10.50 24.40 0.00 0.000 0.000
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Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Forces in Beam-Elements

Number X LC Title N vz My MB u u-z
No. [m] No. [kN] [kN] [kNm] [kNm2] [mm] [mm]
LC 101 102 121 122 141 142 161l 162

fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00

20 0.375 702 MIN-MY -59.9 -102.17 -34.66 0.00 0.000 0.000
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

o SOFISTIR | WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m,

ENVELOPES FOR MY

ks=1000kN/m3)
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Beam Elements , Bending moment My, Loadcase 702 MIN-MY BEAM

(Min=-55.3) (Max=0.771)

,1cm 3D =200.0 kNm
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Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (VZ)

R R R I I I i

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
103 1.00 Exclusive LC AG MAX-VZ BEAM
104 1.00 Exclusive LC AG MIN-VZ BEAM
123 1.00 Exclusive LC AG MAX-VZ BEAM
124 1.00 Exclusive LC AG MIN-VZ BEAM
143 1.00 Exclusive LC AG MAX-VZ BEAM
144 1.00 Exclusive LC AG MIN-VZ BEAM
163 1.00 Exclusive LC AG MAX-VZ BEAM
164 1.00 Exclusive LC AG MIN-VZ BEAM

Generated Loadcases
Number Comb Title
703 1 MAX-VZ BEAM
704 1 MIN-VZ BEAM
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& SOFISTIK

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

ENVELOPES FOR VZ
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Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (N)

R R R I I I i

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
105 1.00 Exclusive LC AG MAX-N BEAM
106 1.00 Exclusive LC AG MIN-N BEAM
125 1.00 Exclusive LC AG MAX-N BEAM
126 1.00 Exclusive LC AG MIN-N BEAM
145 1.00 Exclusive LC AG MAX-N BEAM
146 1.00 Exclusive LC AG MIN-N BEAM
165 1.00 Exclusive LC AG MAX-N BEAM
166 1.00 Exclusive LC AG MIN-N BEAM

Generated Loadcases
Number Comb Title
705 1 MAX-N BEAM
706 1 MIN-N BEAM
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
ENVELOPES FOR N
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
comb. no.5 U.L.S. - EARTHQUAKE

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
1 1.00 permanent load grouped in actions SELF WEIGHT
2 1.00 permanent load grouped in actions SOIL FILL WEIGHT
3 1.00 permanent load grouped in actions EARTH PRESSURE
90 0.20 Conditional LC LIVE LOADS
10 0.20 Conditional LC LIVE LOAD EARTH PRESSURE
12 1.00 Exclusive LC A 1 SEISMOS SE FASH

Generated Loadcases
Number Comb Title

201 1 MAX-MY BEAM
202 1 MIN-MY BEAM
203 1 MAX-VZ BEAM
204 1 MIN-VZ BEAM
205 1 MAX-N BEAM
206 1 MIN-N BEAM
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BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
ENVELOPES FOR MY
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
ENVELOPES FOR VZ

R
s 3
—l
. - - o
-9.57 42.99[7 2 —
I 47.66
-5.99
0.21 16.63| || -
\-7.16
17.89
~ o ®
3738 8 < & |l]-16.83
ST | s _|
F— S
& 3
o [
-1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | |
Sector of system Beam Elements M1:40
Beam Elements , Shear force Vz, Loadcase 203 MAX-VZ BEAM , 1 cm 3D = 80.0 kN (Min=-16.8)
(Max=47.7)
o
=
0] T~ —L_ ]
o o
-29.82 s 2 N g 8
1 S ﬁ' h
RN
-15.761 ]
0.38
-0.48 -18.06 8 _|
7.16
-45.09
3
16.83 5 |0 | l|4es1
N~ o
g :
=
[Te) -~
& )
-1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | |
M1:40
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(Max=17.5)

, 1cm 3D = 80.0 kN (Min=-46.5)
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.
ENVELOPES FOR N

90 (Hep=0.30m, ks=1000kN/m3)
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,1cm 3D = 80.0 kN (Min=-58.5)
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o SOFISTIR | A0B - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m,
DESIGN - ULTIMATE LIMIT STATE

ks=1000kN/m3)

Selected Beam Elements

FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 cs3 Cs4 CS5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)

Class (Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)

Snow load zone : 1
Materials

No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases

101 102 103 104 105 106
121 122 123 124 125 126
141 142 143 144 145 146
16l 162 163 164 165 166
Ultimate Load Design
Design for ultimate loads EuroNorm EN 1992 Concrete
Uniaxial bending
Safety factors SC-1 SC-2 SC-S SS-1 SS-2 PIlla
1.50 1.50 1.50 1.15 1.10 7
Strain limits C1l Cc2 Sl S2 z1 zZ2
-3.50 -2.00 3.00 45.00 -3.50 18.00
parameters for reinforcements
Minimum reinforcements compression min. reinforcem. maximum-
Bending. Compress. e/d N/Npl requ. section reinforc.
0.00 [cm2] 0.00 [cm2] 3.50 0.0010 0.00 0.10 8.00

normal force xsi*V*cot (Theta) where Theta is estimated before the design and xsi= 0.50

Material of sections uses Ultimate Limit strain-stress law with individual safety factors
Material of reinforcements uses Ultimate Limit strain-stress law with individual safety factors

MNo. temp Material- max.compr at max. tens at tension-
lev. safety stress strain stress strain stiffening
[-1 [MPa] [o/00] [MPa] [o/o0] [MPa]
1 0 1.500 -14.17 -2.00 0.00 0.00
3 0 1.150 -478.26 -50.00 478.26 50.00
Shear Design
Design for shear Eurocode EC2 (2004) / GR
Minimum shear factor or tan of inclination of compressive struts 0.40 / 2.50
MNo f-cd tau-rd sigIIQ sigIIT sigIIQ+ fyd
[MPa] [MPa] [MPa] [MPa] [MPa] [MPa]
1 14.17 0.12 7.65 7.65 7.65
3 434.78

Tolerance for exceeding maximum shear or principal compression stress 0

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T

Note: Layer has only compression reinforcements if followed by a quote

.0200

Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9
[-1 [cm2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
1 0.000 2 0.14 4.14 3.13 1.01
1 0.245 2 0.17 5.19 1.00 4.20
2 0.000 2 0.15 4.44 1.00 3.44
2 0.168 2 0.20 5.87 1.00 4.87
3 0.000 2 0.18 5.27 1.00 4.27
3 0.168 2 0.21 6.22 1.00 5.22
4 0.000 2 0.19 5.65 1.00 4.65
4 0.168 2 0.20 5.99 1.00 4.99
5 0.000 2 0.20 5.99 1.00 4.99
5 0.168 2 0.19 5.65 1.00 4.65
6 0.000 2 0.21 6.22 1.00 5.22
6 0.168 2 0.18 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.00 4.87
7 0.168 2 0.15 4.44 1.00 3.44
8 0.000 2 0.17 5.19 1.00 4.19
8 0.245 2 0.14 4.27 3.21 1.06
9 0.000 3 0.16 4.66 3.00 1.67
9 0.475 3 0.09 2.79 0.99 1.80
10 0.000 3 0.09 2.79 0.99 1.80
10 0.475 3 0.09 2.63 0.99 1.64
11 0.000 3 0.09 2.63 0.99 1.64
11 0.475 3 0.07 1.99 0.99 1.00
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BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
DESIGN - ULTIMATE LIMIT STATE

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [cm2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
12 0.000 3 0.07 1.99 0.99 1.00
12 0.475 3 0.09 2.58 1.58 1.00
13 0.000 3 0.09 2.64 1.64 1.00
13 0.475 3 0.07 2.23 0.99 1.23
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.10 2.90 0.99 1.91
15 0.000 3 0.09 2.66 0.99 1.67
15 0.475 3 0.09 2.82 0.99 1.82
16 0.000 3 0.10 3.01 0.99 2.02
16 0.475 3 0.14 4.22 2.56 1.67
17 0.000 1 0.19 5.72 2.19 3.52
17 0.245 1 0.22 6.67 5.13 1.54
17  0.375 1 0.24 7.14 5.68 1.46
18 0.000 1 0.24 7.14 5.68 1.46
18 0.375 1 0.25 7.36 5.98 1.37
19 0.000 1 0.25 7.36 5.98 1.37
19 0.375 1 0.24 7.21 5.65 1.56
20 0.000 1 0.24 7.21 5.65 1.56
200 0.130 1 0.23 6.78 5.11 1.67
200 0.375 1 0.20 5.92 2.19 3.73

Shear Reinforcements per Cutted Part of Section LCR 1
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [em2/m] [em2/m] [em2/m] [em2/m] [em2/m]

1 0.000 2 0.00 6.34
1 0.245 2 0.00 6.78
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
4 0.000 2 0.00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 0.00 0.01
5 0.168 2 0.00 0.01
6 0.000 2 0.00 0.01
6 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
8 0.000 2 0.00 6.80
8 0.245 2 0.00 6.36
9 0.000 3 0.00 0.01
9 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 0.000 3 0.00 0.01
16 0.475 3 0.00 0.01
17 0.000 1 0.00 7.02
17 0.245 1 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
18 0.375 1 0.00 0.01
19 0.000 1 0.00 0.01
19 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 0.00 0.01
20 0.375 1 0.00 7.42
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BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
DESIGN ANALYSIS - SEISMIC COMBINATIONS

Selected Beam Elements

FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 cs3 Cs4 CS5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)

Class (Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases
201 202 203 204 205 206

Ultimate Load Design

Design for ultimate loads EuroNorm EN 1992 Concrete

Uniaxial bending

Safety factors SC-1 SC-2 SC-S SS-1 SS-2 PIlla
1.50 1.50 1.50 1.15 1.10 7

Strain limits Ccl Cc2 s1 sS2 z1 z2
-3.50 -2.00 3.00 45.00 -3.50 18.00

parameters for reinforcements

Minimum reinforcements compression min. reinforcem. maximum-
Bending. Compress. e/d N/Npl requ. section reinforc.
0.00 [cm2] 0.00 [cm2] 3.50 0.0010 0.00 0.10 8.00

normal force xsi*V*cot (Theta) where Theta is estimated before the design and xsi= 0.50

Material of sections uses Ultimate Limit strain-stress law with individual safety factors
Material of reinforcements uses Ultimate Limit strain-stress law with individual safety factors

MNo. temp Material- max.compr at max. tens at tension-
lev. safety stress strain stress strain stiffening
[-1 [MPa] [o/00] [MPa] [o/o0] [MPa]

1 0 1.500 -14.17 -2.00 0.00 0.00

3 0 1.150 -478.26 -50.00 478.26 50.00

Shear Design

Design for shear Eurocode EC2 (2004) / GR
Minimum shear factor or tan of inclination of compressive struts 0.40 / 2.50

MNo f-cd tau-rd sigIIQ sigIIT sigIIQ+ fyd
[MPa] [MPa] [MPa] [MPa] [MPa] [MPa]

1 14.17 0.12 7.65 7.65 7.65
3 434.78

Tolerance for exceeding maximum shear or principal compression stress 0.0200

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [cm2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
1 0.000 2 0.14 4.14 3.13 1.01
1 0.245 2 0.17 5.19 1.00 4.20
2 0.000 2 0.15 4.44 1.00 3.44
2 0.168 2 0.20 5.87 1.00 4.87
3 0.000 2 0.18 5.27 1.00 4.27
3 0.168 2 0.21 6.22 1.00 5.22
4  0.000 2 0.19 5.65 1.00 4.65
4 0.168 2 0.20 5.99 1.00 4.99
5  0.000 2 0.20 5.99 1.00 4.99
5 0.168 2 0.19 5.65 1.00 4.65
6 0.000 2 0.21 6.22 1.00 5.22
6 0.168 2 0.18 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.00 4.87
7  0.168 2 0.15 4.44 1.00 3.44
8 0.000 2 0.17 5.19 1.00 4.19
8 0.245 2 0.14 4.27 3.21 1.06
9 0.000 3 0.16 4.66 3.00 1.67
9 0.475 3 0.09 2.79 0.99 1.80
10  0.000 3 0.09 2.79 0.99 1.80
10 0.475 3 0.09 2.63 0.99 1.64
11 0.000 3 0.09 2.63 0.99 1.64
11 0.475 3 0.07 1.99 0.99 1.00
12 0.000 3 0.07 1.99 0.99 1.00
12 0.475 3 0.09 2.58 1.58 1.00
13 0.000 3 0.09 2.64 1.64 1.00

56




Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
o SOFISTIR | A0B - DESIGN OF CROSS-SECTIONS (V 13.55-23)

SOFiSTiK AG - www.sofistik.com

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
DESIGN ANALYSIS - SEISMIC COMBINATIONS

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [cm2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
13 0.475 3 0.07 2.23 0.99 1.23
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.10 2.90 0.99 1.91
15 0.000 3 0.09 2.66 0.99 1.67
15 0.475 3 0.09 2.82 0.99 1.82
16 0.000 3 0.10 3.01 0.99 2.02
16 0.475 3 0.14 4.22 2.56 1.67
17 0.000 1 0.19 5.72 2.19 3.52
17 0.245 1 0.22 6.67 5.13 1.54
17  0.375 1 0.24 7.14 5.68 1.46
18 0.000 1 0.24 7.14 5.68 1.46
18 0.375 1 0.25 7.36 5.98 1.37
19 0.000 1 0.25 7.36 5.98 1.37
19 0.375 1 0.24 7.21 5.65 1.56
20 0.000 1 0.24 7.21 5.65 1.56
200 0.130 1 0.23 6.78 5.11 1.67
20 0.375 1 0.20 5.92 2.19 3.73

Shear Reinforcements per Cutted Part of Section LCR 1
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m]

1 0.000 2 0.00 6.34
1 0.245 2 0.00 6.78
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
4 0.000 2 0.00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 0.00 0.01
5 0.168 2 0.00 0.01
6 0.000 2 0.00 0.01
6 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
8 0.000 2 0.00 6.80
8 0.245 2 0.00 6.36
9 0.000 3 0.00 0.01
9 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 0.000 3 0.00 0.01
16 0.475 3 0.00 0.01
17 0.000 1 0.00 7.02
17 0.245 1 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
18 0.375 1 0.00 0.01
19 0.000 1 0.00 0.01
19 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 0.00 0.01
20 0.375 1 0.00 7.42

Longitudinal Reinforcements Accumulated minimum
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [em2] [m] [cm2] [em2] [em2] [cm2] [em2]
1 0.000 2 0.14 4.14 3.13 1.01
1 0.245 2 0.17 5.19 1.00 4.20
2 0.000 2 0.15 4.44 1.00 3.44
2 0.168 2 0.20 5.87 1.00 4.87
3 0.000 2 0.18 5.27 1.00 4.27
3 0.168 2 0.21 6.22 1.00 5.22
4 0.000 2 0.19 5.65 1.00 4.65
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BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
DESIGN ANALYSIS - SEISMIC COMBINATIONS

Longitudinal Reinforcements Accumulated minimum
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [cm2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
4  0.168 2 0.20 5.99 1.00 4.99
5  0.000 2 0.20 5.99 1.00 4.99
5 0.168 2 0.19 5.65 1.00 4.65
6 0.000 2 0.21 6.22 1.00 5.22
6 0.168 2 0.18 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.00 4.87
7  0.168 2 0.15 4.44 1.00 3.44
8 0.000 2 0.17 5.19 1.00 4.19
8 0.245 2 0.14 4.27 3.21 1.06
9 0.000 3 0.16 4.66 3.00 1.67
9 0.475 3 0.09 2.79 0.99 1.80
10  0.000 3 0.09 2.79 0.99 1.80
10  0.475 3 0.09 2.63 0.99 1.64
11 0.000 3 0.09 2.63 0.99 1.64
11 0.475 3 0.07 1.99 0.99 1.00
12 0.000 3 0.07 1.99 0.99 1.00
12 0.475 3 0.09 2.58 1.58 1.00
13 0.000 3 0.09 2.64 1.64 1.00
13 0.475 3 0.07 2.23 0.99 1.23
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.10 2.90 0.99 1.91
15 0.000 3 0.09 2.66 0.99 1.67
15 0.475 3 0.09 2.82 0.99 1.82
16 0.000 3 0.10 3.01 0.99 2.02
16 0.475 3 0.14 4.22 2.56 1.67
17 0.000 1 0.19 5.72 2.19 3.52
17 0.245 1 0.22 6.67 5.13 1.54
17 0.375 1 0.24 7.14 5.68 1.46
18 0.000 1 0.24 7.14 5.68 1.46
18 0.375 1 0.25 7.36 5.98 1.37
19 0.000 1 0.25 7.36 5.98 1.37
19 0.375 1 0.24 7.21 5.65 1.56
20 0.000 1 0.24 7.21 5.65 1.56
200 0.130 1 0.23 6.78 5.11 1.67
200 0.375 1 0.20 5.92 2.19 3.73

Shear Reinforcements per Cutted Part of Section Accumulated minimum
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [em2/m] [em2/m] [em2/m] [em2/m] [em2/m]

1 0.000 2 0.00 6.34
1 0.245 2 0.00 6.78
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
4 0.000 2 0.00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 0.00 0.01
5 0.168 2 0.00 0.01
6 0.000 2 0.00 0.01
6 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
8 0.000 2 0.00 6.80
8 0.245 2 0.00 6.36
9 0.000 3 0.00 0.01
9 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 0.000 3 0.00 0.01
16 0.475 3 0.00 0.01
17 0.000 1 0.00 7.02
17 0.245 1 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
18 0.375 1 0.00 0.01
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AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90

(Hep=0.30m,

DESIGN ANALYSIS - SEISMIC COMBINATIONS

ks=1000kN/m3)

Shear Reinforcements per Cutted Part of Section Accumulated minimum
Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m]

Beam

O OO oo

.000
.375
.000
.130
.375

x[m] NoS

[ N S

0.

O O oo

[cm2/m]

[em2/m]
0.
0.01
0.
0
7

01

01

.01
.42

[em2/m] [cm2/m] [cm2/m]
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Tre, # r SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

SOFiSTiK AG - www.sofistik.com

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
comb 1 for S.L.S. -QUASI-PERMANENT COMBINATION

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination

Loadcase selection

Number factor type Title

1 1.00 permanent load grouped in actions SELF WEIGHT

.00 permanent load grouped in actions SOIL FILL WEIGHT
.00 permanent load grouped in actions EARTH PRESSURE
.00 Conditional LC SHRINKAGE OF CONCRETE
.50 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.38 Combined with LC LINEAR TEMPERATURE DIFFE
.50 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.38 Combined with LC LINEAR TEMPERATURE DIFFE
.17 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.50 Combined with LC LINEAR TEMPERATURE DIFFE

Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.50 Combined with LC LINEAR TEMPERATURE DIFFE

.50 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.38 Combined with LC LINEAR TEMPERATURE DIFFE

.50 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.38 Combined with LC LINEAR TEMPERATURE DIFFE

.17 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.50 Combined with LC LINEAR TEMPERATURE DIFFE

.17 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.50 Combined with LC LINEAR TEMPERATURE DIFFE

WA T N0 T WU JUIOUJU s Wl
OO0 OOOOO OO K
=
-

Generated Loadcases
Number Comb Title

301 1 MAX-MY BEAM
302 1 MIN-MY BEAM
303 1 MAX-VZ BEAM
304 1 MIN-VZ BEAM
305 1 MAX-N BEAM
306 1 MIN-N BEAM
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90
comb 2 for S.L.S.

(Hep=0.30m,
- CHARACTERISTIC COMBINATION

ks=1000kN/m3)

MAIN VARIABLE LOAD: UNIFORM ROAD TRAFFIC

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number
1

O~ oY OOy ~J oY Ul ] U100 d 0w

[ee)

10
90
91
92

1.

=N s leloNooNolololoBolNeNeNeNolNoNoRoR il il e

00 permanent load grouped in actions
.00 permanent load grouped in actions
.00 permanent load grouped in actions
.00 Conditional LC
.60 Exclusive LC
.45 Combined with
.60 Exclusive LC
.45 Combined with
.21 Exclusive LC
.60 Combined with
.21 Exclusive LC
.60 Combined with
.60 Exclusive LC
.45 Combined with
.60 Exclusive LC
.45 Combined with
.21 Exclusive LC
.60 Combined with
.21 Exclusive LC
.60 Combined with
.75 Conditional LC
.00 Exclusive LC
.00 Exclusive LC
.00 Exclusive LC

Generated Loadcases

Number Comb

401
402
403
404
405
406

N e

Title

MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

A
LC
A
LC
A
LC
A
LC
A
LC
A
LC
A
LC
A
LC

A
A
A

2

2

Title

SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS

POINT LOADS 1

POINT LOADS 2
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
comb 3 for S.L.S. - CHARACTERISTIC COMBINATION
MAIN VARIABLE LOAD: TEMPERATURE

Combination rule Number 1
Design Combination
Resulting loadcases type Design Combination
Loadcase selection
Number factor type
1 1.00 permanent load grouped in actions

Title

SELF WEIGHT

SOIL FILL WEIGHT
EARTH PRESSURE

2 1.00 permanent load grouped in actions

3 1.00 permanent load grouped in actions

4 1.00 Conditional LC SHRINKAGE OF CONCRETE

5 1.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
7 0.75 Combined with LC LINEAR TEMPERATURE DIFFE
5 1.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
8 0.75 Combined with LC LINEAR TEMPERATURE DIFFE
5 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
7 1.00 Combined with LC LINEAR TEMPERATURE DIFFE
5 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
8 1.00 Combined with LC LINEAR TEMPERATURE DIFFE
6 1.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
7 0.75 Combined with LC LINEAR TEMPERATURE DIFFE
6 1.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
8 0.75 Combined with LC LINEAR TEMPERATURE DIFFE
6 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
7 1.00 Combined with LC LINEAR TEMPERATURE DIFFE
6 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
8 1.00 Combined with LC LINEAR TEMPERATURE DIFFE
10 0.75 Conditional LC LIVE LOAD EARTH PRESSURE
90 0.75 Exclusive LC A 1 LIVE LOADS

91 0.75 Exclusive LC A 1 POINT LOADS 1

92 0.75 Exclusive LC A 1 POINT LOADS 2

Generated Loadcases

Number Comb Title
421 1 MAX-MY BEAM
422 1 MIN-MY BEAM
423 1 MAX-VZ BEAM
424 1 MIN-VZ BEAM
425 1 MAX-N BEAM
426 1 MIN-N BEAM
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
comb 4 for S.L.S. - CHARACTERISTIC COMBINATION
MAIN VARIABLE LOAD: EARTH PRESSURE DUE TO LIVE LOADS

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title

1 1.00 permanent load grouped in actions SELF WEIGHT
2 1.00 permanent load grouped in actions SOIL FILL WEIGHT
3 1.00 permanent load grouped in actions EARTH PRESSURE
4 1.00 Conditional LC SHRINKAGE OF CONCRETE

5 0.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

7 0.45 Combined with LC LINEAR TEMPERATURE DIFFE

5 0.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

8 0.45 Combined with LC LINEAR TEMPERATURE DIFFE

5 0.21 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

7 0.60 Combined with LC LINEAR TEMPERATURE DIFFE

5 0.21 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

8 0.60 Combined with LC LINEAR TEMPERATURE DIFFE

6 0.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

7 0.45 Combined with LC LINEAR TEMPERATURE DIFFE

6 0.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

8 0.45 Combined with LC LINEAR TEMPERATURE DIFFE

6 0.21 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

7 0.60 Combined with LC LINEAR TEMPERATURE DIFFE

6 0.21 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

8 0.60 Combined with LC LINEAR TEMPERATURE DIFFE
10 1.00 Conditional LC LIVE LOAD EARTH PRESSURE

90 0.75 Exclusive LC A 1 LIVE LOADS

91 0.75 Exclusive LC A 1 POINT LOADS 1

92 0.75 Exclusive LC A 1 POINT LOADS 2

Generated Loadcases
Number Comb Title

441 1 MAX-MY BEAM
442 1 MIN-MY BEAM
443 1 MAX-VZ BEAM
444 1 MIN-VZ BEAM
445 1 MAX-N BEAM
446 1 MIN-N BEAM
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

o SOFISTIR | A0B - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
SERVICEABILITY LIMIT STATE - CONTROL OF CRACKING
QUASI-PERMANENT COMBINATION

Default design code is EuroNorm EN 1992 Concrete with country code 30
Class (Tab.7.1N): N
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases

301 302 303 304 305

Parameters for nonlinear stress / Crackwidth EC2 / 30

MNo design width bond load h-max
[mm] [mm] [-1 [-1 [m]
3 0.300 0.300 0.80 0.50 0.800

Check for crack width passed with additional reinforcements

Stiffness is not saved in database

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote

[cm2]

(Hellas/Greece)

(Reinforced members and prestressed members with unbonded tendons)

[em2]

Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1] [em2] [m] [cm2] [cm2] [cm2]

1 0.000 2 0.14 4.14 3.13 1.01
1 0.245 2 0.17 5.19 1.00 4.20
2 0.000 2 0.15 4.44 1.00 3.44
2 0.168 2 0.20 5.87 1.00 4.87
3 0.000 2 0.18 5.27 1.00 4.27
3 0.168 2 0.21 6.22 1.00 5.22
4 0.000 2 0.19 5.65 1.00 4.65
4 0.168 2 0.20 5.99 1.00 4.99
5 0.000 2 0.20 5.99 1.00 4.99
5 0.168 2 0.19 5.65 1.00 4.65
6 0.000 2 0.21 6.22 1.00 5.22
6 0.168 2 0.18 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.00 4.87
7 0.168 2 0.15 4.44 1.00 3.44
8 0.000 2 0.17 5.19 1.00 4.19
8 0.245 2 0.14 4.27 3.21 1.06
9 0.000 3 0.19 5.60 3.14 2.46
9 0.475 3 0.12 3.62 1.14 2.48
10 0.000 3 0.12 3.62 1.14 2.48
10 0.475 3 0.10 2.88 0.99 1.88
11 0.000 3 0.10 2.88 0.99 1.88
11 0.475 3 0.07 1.99 0.99 1.00
12 0.000 3 0.07 1.99 0.99 1.00
12 0.475 3 0.11 3.27 2.27 1.00
13 0.000 3 0.11 3.27 2.27 1.00
13 0.475 3 0.07 2.23 0.99 1.23
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.10 2.90 0.99 1.91
15 0.000 3 0.10 2.88 0.99 1.88
15 0.475 3 0.12 3.62 1.14 2.48
16 0.000 3 0.12 3.62 1.14 2.48
16 0.475 3 0.19 5.57 3.15 2.42
17 0.000 1 0.23 6.80 3.28 3.52
17 0.245 1 0.26 7.75 5.13 2.62
17 0.375 1 0.27 8.10 5.68 2.42
18 0.000 1 0.27 8.10 5.68 2.42
18 0.375 1 0.27 8.13 5.98 2.14
19 0.000 1 0.27 8.13 5.98 2.14
19 0.375 1 0.27 8.06 5.65 2.42
20 0.000 1 0.27 8.06 5.65 2.42
20 0.130 1 0.26 7.73 5.11 2.62
20 0.375 1 0.23 7.02 3.29 3.73

Reinforcements saved as design case LCR 1
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BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
SERVICEABILITY LIMIT STATE - CONTROL OF CRACKING
QUASI-PERMANENT COMBINATION

Longitudinal Reinforcements Accumulated minimum
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [em2] [m] [cm2] [em2] [em2] [cm2] [em2]
1 0.000 2 0.14 4.14 3.13 1.01
1 0.245 2 0.17 5.19 1.00 4.20
2 0.000 2 0.15 4.44 1.00 3.44
2 0.168 2 0.20 5.87 1.00 4.87
3 0.000 2 0.18 5.27 1.00 4.27
3 0.168 2 0.21 6.22 1.00 5.22
4 0.000 2 0.19 5.65 1.00 4.65
4 0.168 2 0.20 5.99 1.00 4.99
5 0.000 2 0.20 5.99 1.00 4.99
5 0.168 2 0.19 5.65 1.00 4.65
6 0.000 2 0.21 6.22 1.00 5.22
6 0.168 2 0.18 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.00 4.87
7 0.168 2 0.15 4.44 1.00 3.44
8 0.000 2 0.17 5.19 1.00 4.19
8 0.245 2 0.14 4.27 3.21 1.06
9 0.000 3 0.19 5.60 3.14 2.46
9 0.475 3 0.12 3.62 1.14 2.48
10 0.000 3 0.12 3.62 1.14 2.48
10 0.475 3 0.10 2.88 0.99 1.88
11 0.000 3 0.10 2.88 0.99 1.88
11 0.475 3 0.07 1.99 0.99 1.00
12 0.000 3 0.07 1.99 0.99 1.00
12 0.475 3 0.11 3.27 2.27 1.00
13 0.000 3 0.11 3.27 2.27 1.00
13 0.475 3 0.07 2.23 0.99 1.23
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.10 2.90 0.99 1.91
15 0.000 3 0.10 2.88 0.99 1.88
15 0.475 3 0.12 3.62 1.14 2.48
16 0.000 3 0.12 3.62 1.14 2.48
16 0.475 3 0.19 5.57 3.15 2.42
17 0.000 1 0.23 6.80 3.28 3.52
17 0.245 1 0.26 7.75 5.13 2.62
17 0.375 1 0.27 8.10 5.68 2.42
18 0.000 1 0.27 8.10 5.68 2.42
18 0.375 1 0.27 8.13 5.98 2.14
19 0.000 1 0.27 8.13 5.98 2.14
19 0.375 1 0.27 8.06 5.65 2.42
20 0.000 1 0.27 8.06 5.65 2.42
20 0.130 1 0.26 7.73 5.11 2.62
20 0.375 1 0.23 7.02 3.29 3.73

Shear Reinforcements per Cutted Part of Section Accumulated minimum
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m]

1 0.000 2 0.00 6.34
1 0.245 2 0.00 6.78
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
4 0.000 2 0.00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 0.00 0.01
5 0.168 2 0.00 0.01
6 0.000 2 0.00 0.01
6 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
8 0.000 2 0.00 6.80
8 0.245 2 0.00 6.36
9 0.000 3 0.00 0.01
9 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
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AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90
SERVICEABILITY LIMIT STATE - CONTROL OF CRACKING

(Hep=0.30m,

QUASI-PERMANENT COMBINATION

ks=1000kN/m3)

Shear Reinforcements per Cutted Part of Section Accumulated minimum
Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m]

Beam

15
16
16
17
17
17
18
18
19
19
20
20
20

OO O OO OODOOOOOOo

.475
.000
.475
.000
.245
.375
.000
.375
.000
.375
.000
.130
.375

x[m] NoS

FRRPRRRPRPRRRPOOW

0.

OO O OOOOOOOooo

00

[cm2/m]

OO OO OOOOJOoO o

[em2/m]

0.
.01
.01
.02
.01
.01
.01
.01
.01
.01
.01
.01
.42

01

[em2/m] [em2/m] [em2/m]
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SOFiSTiK AG - www.sofistik.com

Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
- sOFISTIK AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
CHARACTERISTIC COMBINATION
SLS CHECK OF THE CONCRETE STRESSES CHARACTERISTIC < 0.6 fck

Selected Beam Elements
FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 cs3 Cs4 Cs5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases

401 402 403 404 405 406
421 422 423 424 425 426
441 442 443 444 445 446
Parameters for nonlinear stress / Crackwidth
MNo sig-comp sig-tens
[MPa] [o/o0] [MPa] [o/o]
1 -8.30 55.32 0.00 100.0
3 -11.29 338.40

Stiffness is not saved in database
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Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
- sOFISTIK AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
CHARACTERISTIC COMBINATION
SLS CHECK OF THE STEEL STRESSES CHARACTERISTIC < 0.8 fyk

Selected Beam Elements
FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 cs3 Cs4 Cs5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases

401 402 403 404 405 406
421 422 423 424 425 426
441 442 443 444 445 446
Parameters for nonlinear stress / Crackwidth
MNo sig-comp sig-tens
[MPa] [o/o] [MPa] [o/0o]
1 -8.30 0.00

3 -11.29 2.82 338.40 84.60

Stiffness is not saved in database
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Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
- sOFISTIK AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
OIWNEI MONIMOS SYNDYASMOS 0.45 fck
SLS CHECK OF THE CONCRETE STRESSES QUASI-PERMANENT < 0.45 fck

Selected Beam Elements
FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 cs3 Cs4 Cs5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases
301 302 303 304 305 306

Parameters for nonlinear stress / Crackwidth
MNo sig-comp sig-tens
[MPa] [o/o] [MPa] [o/o]
1 -2.45 21.74 0.00 100.0
3 -1.66 94.44

Stiffness is not saved in database
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& SOFISTIK | .08

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
- DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (He

DESIGN ANALYSIS - SEISMIC COMBINATIONS

Selected Beam Elements
FROM TO INC X-
all ele

Default design code is EuroNorm EN 1992 Concrete with country code
(Reinforced members and prestressed members with unbonded tendons)

Class (Tab.7.1N): N

Snow load zone : 1
Materials

No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

p=0.30m,

VALUE NC
ments

MEMBER

ks=1000kN/m3)

(EARTHQUAKE SHEAR)

Cso0 cs1 Ccs2 Ccs3 Cs4 Cs5

30 (Hellas/Greece)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases

201 202 203 204 205 206
Ultimate Load Design
Design for ultimate loads EuroNorm EN 1992 Concrete
Uniaxial bending
Safety factors SC-1 SC-2 SC-S SS-1 SS-2 PIlla
1.88 1.88 1.50 1.44 1.44 7
Strain limits Ccl Cc2 s1 sS2 z1 z2
-3.50 -2.00 3.00 45.00 -3.50 18.00
parameters for reinforcements
Minimum reinforcements compression min. reinforcem. maximum-
Bending. Compress. e/d N/Npl requ. section reinforc.
0.00 [cm2] 0.00 [cm2] 3.50 0.0010 0.00 0.10 8.00

normal force xsi*V*cot (Theta) where Theta is estimated before the design and xsi= 0.50

Material of sections uses Ultimate Limit strain-stress law with global safety factors
Material of reinforcements uses Ultimate Limit strain-stress law with global safety factors

MNo. temp Material- max.compr at max. tens at tension-
lev. safety stress strain stress strain stiffening
[-1 [MPa] [o/00] [MPa] [o/o0] [MPa]
1 0 1.875 -11.33 -2.00 0.00 0.00
3 0 1.438 -382.61 -50.00 382.61 50.00
Shear Design
Design for shear Eurocode EC2 (2004) / GR
Minimum shear factor or tan of inclination of compressive struts 0.40 / 2.50
MNo f-cd tau-rd sigIIQ sigIIT sigIIQ+ fyd
[MPa] [MPa] [MPa] [MPa] [MPa] [MPa]
1 14.17 0.12 7.65 7.65 7.65
3 347.83
Tolerance for exceeding maximum shear or principal compression stress 0.0200

Shear Reinforcements per Cutted Part of Section LCR 1

Beam x[m] NoS

[cm2
.000
.245
.000
.168
.000
.168
.000
.168
.000
.168
.000
.168
.000
.168
.000
.245
.000
.475
.000
.475
.000
.475
.000
.475
.000
.475
.000

OWowoWwJJooy U ud dwwbdhN P~

OO O OO OO ODODODODODODODODODODODODODODOOO O OO
WWWWWWWwWwWwWwWwNDNDNNNDNDNMNDNNDNDNDNDMNDNDNDDNDND

0.

OO OO OO ODODOODODODODODODODODODOOOOOOoOoOo

/m]
00

[cm2/m]

Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9

[em2/m]
6.34

[em2/m] [cm2/m] [cm2/m]

O OO OO OO ODOOOOHNNHNOODODOOOOOOOOo oo
(o)
o
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SOFiSTiK AG - www.sofistik.com

Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
o SOFISTIR | A0B - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
DESIGN ANALYSIS - SEISMIC COMBINATIONS (EARTHQUAKE SHEAR)

Shear Reinforcements per Cutted Part of Section LCR 1
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m]

14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 0.000 3 0.00 0.01
16 0.475 3 0.00 0.01
17 0.000 1 0.00 7.02
17 0.245 1 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
18 0.375 1 0.00 0.01
19 0.000 1 0.00 0.01
19 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 0.00 0.01
20 0.375 1 0.00 7.42

Shear Reinforcements per Cutted Part of Section Accumulated minimum
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [em2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m]

1 0.000 2 0.00 6.34
1 0.245 2 0.00 6.78
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
4 0.000 2 0.00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 0.00 0.01
5 0.168 2 0.00 0.01
6 0.000 2 0.00 0.01
6 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
8 0.000 2 0.00 6.80
8 0.245 2 0.00 6.36
9 0.000 3 0.00 0.01
9 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 0.000 3 0.00 0.01
16 0.475 3 0.00 0.01
17 0.000 1 0.00 7.02
17 0.245 1 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
18 0.375 1 0.00 0.01
19 0.000 1 0.00 0.01
19 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 0.00 0.01
20 0.375 1 0.00 7.42
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Tre, # r SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

SOFiSTiK AG - www.sofistik.com

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
comb 1 for bedding stresses

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title

1 1.00 permanent load grouped in actions SELF WEIGHT
2 1.00 permanent load grouped in actions SOIL FILL WEIGHT
3 1.00 permanent load grouped in actions EARTH PRESSURE
4 1.00 Conditional LC SHRINKAGE OF CONCRETE

5 1.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

7 0.75 Combined with LC LINEAR TEMPERATURE DIFFE

5 1.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

8 0.75 Combined with LC LINEAR TEMPERATURE DIFFE

5 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

7 1.00 Combined with LC LINEAR TEMPERATURE DIFFE

5 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

8 1.00 Combined with LC LINEAR TEMPERATURE DIFFE

6 1.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

7 0.75 Combined with LC LINEAR TEMPERATURE DIFFE

6 1.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

8 0.75 Combined with LC LINEAR TEMPERATURE DIFFE

6 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

7 1.00 Combined with LC LINEAR TEMPERATURE DIFFE

6 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

8 1.00 Combined with LC LINEAR TEMPERATURE DIFFE
10 1.00 Conditional LC LIVE LOAD EARTH PRESSURE

90 1.00 Exclusive LC A 1 LIVE LOADS

91 1.00 Exclusive LC A 1 POINT LOADS 1

92 1.00 Exclusive LC A 1 POINT LOADS 2

Generated Loadcases
Number Comb Title
1001 1 MAX-P SPRI
1002 1 MIN-P SPRI
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
2 for bedding stresses- EARTHQUAKE

comb.

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number
1

2

3

90

10

12

factor
1.

O oK

type Title

permanent load grouped in actions SELF WEIGHT
permanent load grouped in actions SOIL FILL WEIGHT
permanent load grouped in actions EARTH PRESSURE

Conditional LC LIVE LOADS
Conditional LC LIVE LOAD EARTH PRESSURE
Exclusive LC A 1 SEISMOS SE FASH

Generated Loadcases
Number Comb Title

1 MAX-P SPRI
1 MIN-P SPRI

2001
2002
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OXETOZ 1.50X1.90 (Hetr=0.30m)

EowrTtepiké wAdTOG 1,50 m
OAIk6 TTAdTOG 2,10 m
EowTepikd UYog (uE oTpWwon PBopdg) 1,90 m
OAIk6 Uyog 2,50 m
Maxog TolXwuaTwyv 0,30 m
Maxog mAakwv 0,30 m
“Yyog emiywong 0,30 m
EAECX0OX OEMEAIQYHE
®dopria:
1810 Bapog: (E*25/b,,)= 28,57 kN/m*
Emrixwon: 5,40 kN/m?
KivnTo: 66,81 kN/m?
Emkd&Auyn mubpuéva: 0,00 kN/m?
100,78 kN/m* < gen

Tdoeig aiXMnAg:

-Z1aTIKG (LC1002)

Em@dveia empporng duopevéoTEPOU eAATNPIOU
F=0,30 + 1,50/16 = 0,3938 m
omax = -78,8/0,394= -200,13 kN/m?
-2eI0u6g (LC2002)

Em@dveia empporng duopevéoTEPOU eAATNPIOU

F=0,30+1,5/16 = 0,3938 m
omax = -21,2/0,394= -53,84 kN/m?
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FPAOHMATA AINO ENIAYZH KIB. OXETOY1.50x1.90 [He1r=0.30m]
(ks=20000 KN/m?)
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SOFiSTiK AG - www.sofistik.com

o SOFISTIR | WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

BOX CULVERT 1.50x1.90 (Hep=0.30m,

ENVELOPES FOR MY

ks=20000kN/m3)

3095 I 8 8 I [[]45.52 S
N Ef‘) UC‘O) N
| 11131.24
31.27
| 11126.01
26.04 8 _|
| 1124.84
24.87
37.70(] 1133.43
8 _|
A o~ [}
T 8 8 & & 8
© ©© ™ [
Q- - - - N
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | | |
Sector of system Beam Elements M1:40
Beam Elements , Bending moment My, Loadcase 701 MAX-MY BEAM , 1 cm 3D = 200.0 kNm
(Max=65.1)
- o
€ 5 8 5 @
5 3 & 5 8
I — ——— —
M-22.21 -21.89]] s
| -23.32||
-25.58
I -22.29||
-20.95 8 _|
-8.48
5 ©
0.74 s g 0.74
e s _|
[}
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | |
M1:40

Sector of system Beam Elements

Beam Elements , Bending moment My, Loadcase 702 MIN-MY BEAM

(Min=-54.9) (Max=0.736)

,1cm 3D =200.0 kNm
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SOFiSTiK AG - www.sofistik.com

Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
- sOFISTIK WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=20000kN/m3)
ENVELOPES FOR VZ

~
N -~
v AR
- 0
®©  ©
o
6.94 51.26 S
46.69
10.52
| 24.83
19.69 8 _|
39.11 ©
g 3
61.72 © A -2.49
2] ]
8 _|
3 ] °
S
-1.00 0.00 1.00 2.00 3.00 4.00 m
\ \ \ \ \ \
Sector of system Beam Elements M1:40
Beam Elements , Shear force Vz, Loadcase 703 MAX-VZ BEAM , 1 cm 3D = 300.0 kN
(Min=-17.4) (Max=152.7)
[Te) —
— ™
To) o
S
© o
-49.50 > -6.94 S
-10.52
-30.16
-15.25 -20.04 8 _|
-7.19 1-42.33
3
2.49 § K IL|-54.66
al — 8 _|
; : : T — IS}
L g 5
yog v
- @
i
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | | |
Sector of system Beam Elements M1:40

Beam Elements , Shear force Vz, Loadcase 704 MIN-VZ BEAM , 1 cm 3D = 300.0 kN
(Min=-155.6) (Max=15.4)
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

o SOFISTIR | WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=20000kN/m3)
ENVELOPES FOR N

57 5.7 ~ -
9.0 0 S
-17.1|
-12.6
| -20.7]|
-16.1 S |
| -24.2||
-19.7
1I-23.3 © © -27.8|
X 2 ' o
Q —]
o
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
Sector of system Beam Elements M1:40
Beam Elements , Normal force Nx, Loadcase 705 MAX-N BEAM , 1 cm 3D = 250.0 kN
(Min=-27.8) (Max=5.72)
N~~~ ~ ~
NN Y] o
©® @ @ ©
| | [ ]
o
-216.3 -219.1 S
-223.2
-220.4
-227.3
-224.5 S|
-231.4
© ©
NS -235.5
N N O A I g |
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | | |
M1:40

Sector of system Beam Elements
Beam Elements , Normal force Nx, Loadcase 706 MIN-N BEAM , 1 cm 3D = 250.0 kN
(Min=-235.5) (Max=-62.7)
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Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
- sOFISTIK WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

SOFiSTiK AG - www.sofistik.com

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=20000kN/m3)
ENVELOPES FOR MY

3 S
b Q@
0 =) 0 ‘
N - N [ S
479 8§ ¢ o 16.54 S
0.96
0.96
-0.69
-0.69 8 _|
0.81
0.81
13.54 6.61
8 |
L1~ &~ © o e
® H ®© M~ o g
- ™
S = © <t o
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
\ \ \ \ \ \ \
Sector of system Beam Elements M1:40
Beam Elements , Bending moment My, Loadcase 201 MAX-MY BEAM , 1 cm 3D = 60.0 kNm
(Min=-2.97) (Max=16.5)
©
& ¢ =
@ @ ®
o
-1.57 2.9 S
I -6.54 |
-9.71
I -16.48
-10.75 8 _|
| -12.65| ||
-3.81
To] [$Y N~
4.83 R & o 5 4.83
c B ® Q@
T v o
8 |
N [sN] e
o o
To) To)
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | | |
Sector of system Beam Elements M1:40

Beam Elements , Bending moment My, Loadcase 202 MIN-MY BEAM , 1 cm 3D = 60.0 kNm
(Min=-18.4) (Max=5.02)
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BOX CULVERT 1.50x1.90 (Hep=0.30m,

ENVELOPES FOR VZ

ks=20000kN/m3)

R
ST
—l
. - - o
-9.58 42.40[7 S
I 47.07
-6.00
5.90 22.19 -
23.59 I-7.15
<
I @©
43.08 s & 11-16.82
=1 ] g |
=) S
™
N
-1.00 0.00 1.00 2.00 3.00 4.00 m
\ \ \ \ \ \
Sector of system Beam Elements M1:40
Beam Elements , Shear force Vz, Loadcase 203 MAX-VZ BEAM , 1 cm 3D = 80.0 kN (Min=-17.5)
(Max=47.1)
S < o L |
»
24130 5 5 & 9 5 5
! ~— o o !
1 (\Il o?
-10.07{]|
-0.49 0.38
-8.54 8 _|
7.15 1-36.65
o
116.82 < o | |sso7
R g |
C e =
N o
RN
N~ -
(\Il 1
-1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | |
Sector of system Beam Elements M1:40

Beam Elements , Shear force Vz, Loadcase 204 MIN-VZ BEAM

(Max=16.8)

, 1cm 3D = 80.0 kN (Min=-38.1)
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BOX CULVERT 1.50x1.
ENVELOPES FOR N

90 (Hep=0.30m, ks=20000kN/m3)

© © © ©
o o o o
o
-3.0 -13.5 S
I -17.1
-6.5
I -20.7
-10.1 8 _|
-13.7 -24.2
o o o
< < <
N & q | -278
N N Y I g |
[S)
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
\ \ \ \ \ \ \
Sector of system Beam Elements M1:40
Beam Elements , Normal force Nx, Loadcase 205 MAX-N BEAM , 1 cm 3D = 80.0 kN (Min=-27.8)
(Max=-2.97)
o
S _|
?
©
N~ N Sg 2 %
E//‘jg;/%—%/ll
o
-38.2 S
-41.7
-45.3
o
S _|
o 0 N~ ]
B 3 8 &
o
8 |
o
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
\ \ \ \ \ \ \
M1:40

Sector of system Beam Elements

Beam Elements , Normal force Nx, Loadcase 206 MIN-N BEAM

(Max=-27.6)

,1cm 3D = 80.0 kN (Min=-61.5)
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OXETOZ 1.50X1.90 (Hetr=0.30m)

EowrTtepiké wAdTOG 1,50 m
OAIk6 TTAdTOG 2,10 m
EowTepikd UYog (uE oTpWwon PBopdg) 1,90 m
OAIk6 Uyog 2,50 m
Maxog TolXwuaTwyv 0,30 m
Maxog mAakwv 0,30 m
“Yyog emiywong 0,30 m
EAECX0OX OEMEAIQYHE
®dopria:
1810 Bapog: (E*25/b,,)= 28,57 kN/m*
Emrixwon: 5,40 kN/m?
KivnTo: 66,81 kN/m?
Emkd&Auyn mubpuéva: 0,00 kN/m?
100,78 kN/m* < gen

Tdoeig aiXMnAg:

-Z1aTIKG (LC1002)

Em@dveia empporng duopevéoTEPOU eAATNPIOU
F=0,30 + 1,50/16 = 0,3938 m
omax = -83,4/0,394= -211,81 kN/m?
-2eI0u6g (LC2002)

Em@dveia empporng duopevéoTEPOU eAATNPIOU

F=0,30+1,5/16= 0,3938 m
omax = -35,3/0,394= -89,65 kN/m?
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KIBQTOEIAHZ OXETOZ 1.50x1.90, d=0.30m [Her=4.00m]
(ks=1000 KN/m?)
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OXETOZ 1.50x1.90 (Hetr=4.00m)

EowTtepikd TAAGTOG 1,50 m
EocwrTepikd Uyog (UE OTPpWON 1.90 m
@Bopdc) ’
Mdaxog ToIXwuATWV 0,30 m
Mdxog mavw TTAAKAG 0,30 m
Mdxog KATW TAAKOG 0,30 m
“Yyog emixwong 4,00 m
AcgikTng £8d@Qoug 1000,00 kN/m®
Es 50000,00 kN/m?
H 6,50 m
22 23 24 25 26 27 28
21
19
17
15
13
1 2 34 5 6 7 8 9 10 11
7 Koupoi
KOMBOI ZUVTETAOYUEVEG KOUBWV E::;Tg: MAgupikd eAaThpia MEAH ap)lzsg- MnAkn
X (m) Y (m) KN/m y Ksh cp (kN/m) TEAQUC L (m)
1 0 0 422,50 1 2-3 0,245
2 0,15 0 2 3-4 0,16833
3 0,395 0 206,67 3 4-5 0,16833
4 0,563 0 168,33 4 5-6 0,16833
5 0,732 0 168,33 5 6-7 0,16833
6 0,900 0 168,33 6 7-8 0,16833
7 1,068 0 168,33 7 8-9 0,16833
8 1,237 0 168,33 8 9-10 0,245
9 1,405 0 206,67 9 20-18 0,475
10 1,650 0 10 18-16 0,475
11 1,800 0 422,50 6,35 {18035,50i 9694,08 11 16-14 0,475
12 0 0,15 12 14-12 0,475
13 1,800 0,15 6,20 {17609,47 13 13-15 0,475
14 0 0,625 14 15-17 0,475
15 1,800 0,625 5,73 116260,36! 7723,67 15 17-19 0,475
16 0 1,1 16 19-21 0,475
17 1,800 1,1 5,25 114911,24: 7082,84 17 23-24 0,375
18 0 1,575 18 24-25 0,375
19 1,800 1,575 4,78 :13562,13: 6442,01 19 25-26 0,375
20 0 2,05 20 26-27 0,375
21 1,800 2,05 4,30 :12213,02 T 1-2 N
22 0 2,2 < 047 1 X
23 0,15 2,2 = 1-12 Xw
24 0,525 22 < 1137 <3
25 0.9 22 E [ 2022 1 B85
26 1275 22 = 2128 QF
27 1,65 2,2 ¥4 22-23 o
28 1,8 2.2 415 71711786,987 6335,50 < 27-28 X
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OXETOZ 1.50 X 1.90

Hemr =4.00m
ITATIKOI YOOAOrIZMOI

FENIKA XAPAKTHPIZTIKA

e: h emmixwong= 4,00
f: Traxog oTp.Bopdg= 0,00
H: ouvoA. eowTt.upog= 1,90
h: Tréxog ToixwpdTwv= 0,30

dy=mdyog dvw TAdkag= 0,30

dy=Trdx0g KaTw TAdKag= 0,30

L:eowt. MAdTOG TEXVIKOU= 1,50
g4: 1.B. okupodéparog= 25,00
go: I.B. emixwong= 18,00

0g=0€IOPIKOG ouvTeAeaTrG= 0,276
Bo=0UVT.QOOUATIKAG evioX.= 2,50
g=0uVT. oupTTEPIPOPAG= 1,50

@=ywvia TpIBAG yaiwv= 30,00

INUEIWOEIG:

O TTpayPaTiKOG PopEAs ExXEl MEYOAUTEPEG
SlaaTdoelig amd Tov gopéa TnG avaiuong. Ta
KOTOVEUNUEVA POPTIO ACOKOUVTAI OTIG ECWTEPIKEG
SlaaTdoelg Tou oxeToU (dnAadn Xwpig Ta
TOIXWUOTA) KOI OTN OUVEXEIQ AOKOUVTOI
KOTGAANAQ eTTIKOMBIA QopTia - €ival n TTIPPOR
TWV KATAVEUNUEVWY GTO TTAXOG TOU TOIXWHOTOG A
NG TTAGKQG - £€TO1 WOTE va AngBoUV 0l CWOTEG
POPTIOEIG.

®OPTIZH 1: 1610 Bdpog

2,25

2,25

2,25

2,25

1810 Bapog oTpwong eOopdag: Gmubp.=f*g1= 0,00 KN/m2
1810 Bapog popea: GiB.=g1= 25,00 KN/m3
QOPTIZH 2: Bdpog Emixwong
Gemiy.
21,6 21,6
(T
\ 4
1810 Bdpog eTiywong: Gerx.=g,"e= 72,00 KN/m2




®OPTIZH 3: Q8nosig Maiwv.

11,21 — «— 11,21
38,70 38,70
55,80 | 55,80
17,15 > < 17,15
Ao: ouvt. oud. wlnong
(1-sin@)= 0,500
Poben = A0*g2*(e+d1)=| 38,70 KN/m2 |
Punier =A0*g2*(e+d1+H)=| 55,80 KN/m2 |

Q®OPTIZH 4: ZuoToAl =Apavong.

AapBaveral opoiduopen peiwan NG Beppokpaaiag AT=-15°C oTnv avw TTAGKa Kal AT=-10°C oTnV KATw
TTAGKQ KAl TA TOIXWHOTA

®OPTIZH 5: Opoidopopen Oepokpaciakn peTaBoAl AT=+35°C

NapBaverar ATN,exp=Te,max-To (§6.1.3.3. EN 1991-1-5). O1 avagpepdueveg 010 TTApATIAVW £6GQPIO
Bepuokpaacieg Aapavovtal cUP@wva pe To Zx. 6.1 yia Tnv EAAGda: Te,max=Tmax+2. Otou Tmax=45"C
(iR a6 XapTn EBvikou MpooapTtrparog)-0.65*350/100 (350m eival TO UPOUETPO GTO GNUEIO TNG
KOTOOKEUAG)= 42.7°C=43°C . H TINA BEpPOKPaCiag KaTaokeung Tou épyou To yia Tnv EAAGSa AauBdaveral
To=10"C .

Apa ATN,exp=Te,max-T0=43+2-10=350C

Emropévwg emBaAAeTal oTo Qopia opoidpopen Beppokpaaia (S1aoToAR) AT=+35°C OTTwWG TrEPIYPAPETal
TTOPOKATW:

21NV Gvw TTAGKa ETTIBAAAETOI OpOIGOP®N BEpUOKpaTia AT=+35°C ka1 oTa TOIXWUATA Kal TNV KATW TTAGKQ
eMRAAAETaI OpoIOOPYPN BeppoKkpaaia AT=+30°C

®OPTIZH 6: Opoidopop@n Oepuokpaciakn peTafoAn AT=-10.5°C

AapBaverar ATN,con= To-Te,min (§6.1.3.3. EN 1991-1-5). O1 avagepdpeveg aTo TTapatavw edagpio
Beppokpaacieg Aappavovtal cUP@wva e To £x. 6.1 yia Tnv EAAGSa: Te,min=Tmin+8. Otou Tmin=-50C (Tiun
amé Xaptn EOBvikou MpooaptAparog)-0.65*350/100 (350m eival TO UYOUETPO OTO ONUEIO TNG KATAOKEUNG)= -
7.30C =-7.50C . H miyA Bepuokpaciag KaTaokeung Tou épyou To yia Tnv EAAGSa AauBdaveTal To=10°C.

Apa ATN,con= To-Te,min =10-(-7.5+8)= 10.5°C

Etropévwg emBAAAETaI OTO Qopéa ouoIdpopPn BepUoKkpacia (GUGTOAR) AT= -10.5°C OTIWG TTEPIYPAPETAI
TTAPAKATW:

21NV Gvw TTAGKa TTIBAAAETOI opoIdpop®n Bepuokpaaia AT=-10.50C kai T TOIXWHATA KAI TNV KATW TTAGKO
emBaAAeTal opgoiduop@n Beppokpaaia AT=-5.50C
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®OPTIZH 7: Mpappikn Beppokpaciakni diagopd TeApdTwy AT=+12°C

Mo avwdopég atmd okupddepa AauBdaveral yia TNV TTAGKO avwdoung:

ATM,heat=+15% Ksur (ot K).

(BA. Miv. 6.1 ka1 6.2 TG §6.1.4.1 EN 1991-1-5)

O ouvTeAETTAG £MIPPONG Tou TTaXOUG eTTioTpwong, Aappaveral wg Ksur=0.80 atré Tov Mivaka 6.2 Tng
§6.1.4.1.

Emropévwg emBAaAAeTal oTnv TTAGKa avwdouAg YPauMIKG peTaBaAlduevn Bepuokpaoiakr) Siagopd
ATM,heat=+12.0°C (Gvw TTAEupd BeppdTEPN).

®OPTIZH 8: MNpappikn Beppokpaciakni diagopd TeApdrwy AT=-8.8°C

Mo avwdopég ammd okupddepa AauBdaveral yia TNV TTAGKO avwdoung:

ATM,cool= 8%Ksur (o€ K).

(BA. Tv. 6.1 "kan 6.2 NG §6.1.4.1 EN 1991-1-5)

O ouvTeAEOTAG £MIPPONG Tou TTdX0UG eTTioTpwong, Aappaveral wg Ksur=1.10 até Tov Mivaka 6.2 Tng
§6.1.4.1.

Etropévwg emBAAAETal OTO pOpEa YPAUMIKE PETABAAONEVN BEPUOKPATIOKT dlagopd
ATM,cool=-8.8°C (k&Tw TTAEUPG BeppdTEPN).

®OPTIZH 90: Kivntd ®opTia (opoioyop@Iopéva)

p

(LTI,

P1 l lpz

Karavoun ®opTiwv:
Emeadveia: F60=(3.00+d1+2*tan30%e)*(2.20+d1+2*tan30%e)= 56,37 m2
Aeut/oa Tpoxd: p1=9.0 KN/m2
Oxnua Kupiag Tpoxidg Q= 600 KN
looduvapo OpoidpopPo PopPTio ATTO dXNUA

P=9.0+(600.0)/F60=] 19,64 KN/m2 |
P1= 5,89 KN
P2= 5,89 KN

QOPTIZH 10: Q6Roeig Mawv amréd Kivntd ApioTepd.

3,50 ——
11,41

8,95
264 —

NauBAveTal YEVIKG QOPTIO ETTIXWHPATOG TO 1I000UVAHO OPOIONOPPO TTOU TTPOKUTITEI aTrd TO M. 1
SlavEUETal TTPOG Ta KATW HE ywvia 60 wg Tpog Tov opi¢ovTa (EN 1991-2 mTap. 4.9.1)
g=(2*aq1*Q1k+2*ag2*Q2k+2*aq3*Q3k/(3*3*2.2)= 60,61 KN/m2
Poben= A0*60.61*3.00/{3.00+2*(e+d1)*tan30}= 11,41 KN/m2

Puner= A0*60.61*3.00/(3.00+2*(H+d1+e)*tan30}= 8,95 KN/m2
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AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 1.50x1.90

(Hep=4.00m,

ks=1000kN/m3)

Default design code is EuroNorm EN 1992 Concrete with country code

30 (Hellas/Greece)

33.
12.
t [MPa]
33050
15658
0
-19203
1.35

t [MPa]
21250
0

0

1.50

t [MPa]
27541
4259

0
-1802
(1.50)

75

500.
152.
t [MPa]
0

0

1053
200000
200000
1053

0

1.15

t [MPa]
0

0

909
200000
200000
909

0
(1.15)

gam

[kN/m]
7.50
7.50

7.50

Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1
No 1 C 25/30 (EN 1992)
Youngs-modulus E 31476 [MPa] Safetyfactor
Poisson-Ratio mu 0.20 [-] Strength fc
Shear-modulus G 13115 [MPa] Nomin. strength fcn
Compression modulus 17487 [MPa] Tens. strength fctm
Weight 25.0 [kN/m3] 5 % t.strength fctk
Weight buoyancy 25.0 [kN/m3] 95 % t.strength fctk
Temp.elongat.coeff. 1.00E-05 [1/°K] Bond strength fbd
Service strength
Fatigue strength
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-
Is only valid within the defined 0.000 0.00
stress range -1.035 -25.04
-2.069 -33.00
-3.500 -18.95
Safetyfactor
Stress-Strain for ultimate load eps[o/00] sig-u[MPa] E-
Is only valid within the defined 0.000 0.00
stress range -2.000 -21.25
-3.500 -21.25
Safetyfactor
Stress-Strain of calc. mean values eps[o/00] sig-r[MPa] E-
Is only valid within the defined 0.000 0.00
stress range -1.035 -12.41
-2.069 -14.17
-3.500 -12.64
Safetyfactor
No 3 s 500 (EN 1992)
Youngs-modulus E 200000 [MPa] Safetyfactor
Poisson-Ratio mu 0.30 [-] Yield stress fy
Shear-modulus G 76923 [MPa] Compr.yield val. fyc
Compression modulus 166667 [MPa] Tens. strength ft
Weight 78.5 [kN/m3] Compr. strength fc
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain
Temp.elongat.coeff. 1.20E-05 [1/°K] relative bond coeff.
max. thickness 32.00 [mm] EC2 bondcoeff. K1
Hardening modulus
Proportional limit
Dynamic stress range
Stress-Strain for serviceability eps[o/o0o] sig-m[MPa] E-
Is also extended beyond the 1000.000 550.00
defined stress range 50.000 550.00
2.500 500.00
0.000 0.00
-2.500 -500.00
-50.000 -550.00
-1000.000 -550.00
Safetyfactor
Stress-Strain for ultimate load eps[o/oo] sig-u[MPa] E-
Is also extended beyond the 1000.000 478.26
defined stress range 50.000 478.26
2.174 434.78
0.000 0.00
-2.174 -434.78
-50.000 -478.26
-1000.000 -478.26
Safetyfactor
Cross-sections static properties
No. Mat A[m2] Ay/Az/Ayz Iy/Iz/lyz ys/zs y/z-sc  modules
NoR It[m4] [m2] [m4] [m] [m] [MPa]
1 1 3.0000E-01 2.250E-03 0.000 0.000 31476
3 7.311E-03 2.500E-02 0.150 0.150 13115
2 1 3.0000E-01 2.250E-03 0.000 0.000 31476
3 7.311E-03 2.500E-02 0.150 0.150 13115
3 1 3.0000E-01 2.250E-03 0.000 0.000 31476
3 7.311E-03 2.500E-02 0.150 0.150 13115

Summary of all beam elements
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ER AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

Cross sections

111111

m2 Iz/I1y zs
m4 mé cm
01 0E-0 .00
03 0E-0 .00
tati £ cro ctio
AAAAAA ymi zmin hymin AK MB
yma. zmin AB
[1/°K] [cm] [em] [em] [m2] [1/m3] [1/m2]
50.00 01
50.00  15.00  3.000E-01 5.000E+00
é Section values for warping
min[m2] max [m2 ] [mé] CMS [m4] Swyy [m6] [m6] [cm] [em]
0000000000000 0
cross
Ma [m2] Ay/Az/A /1z/ / am
[m4] [m2] [

periphery-0/-1 deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m]  [m2/m] [cm] [em] [em] [o/0] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
2.600 23.08 0.0 0.068 0.006 0.063

en
mS mR

area lower-A upper-A yL zL  L-tors  N-pr  M-pr
[cm2] [cm2] [cm2] [cm] [cm] [cm] [kN] [kNm]
1.00 1.00 0.00 24.50
0
MN [em] [em] [em] [em] s/As-max[cm2/m] [m2/m]
1

Aéééég? 7

|
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BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

Static properties of cross section

Mat A[m2] Ay/Az/Ayz Iy/Iz/Iyz ys/zs y/z-sc modules gam
NoR It[m4] [m2] [m4] [em] [cm] [MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 0.00 31476 7.50
3 7.311E-03 2.500E-02 15.00 15.00 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AK MB Tau-T Tau-Vy
ymax zmax hzmin AB Tau-B Tau-Vz
[1/°K] [cm] [em] [em] [m2] [1/m3] [1/m2]
1.0E-05 -50.00 -15.00 1.633E-01 3 2.656E+01
50.00 15.00 3.000E-01 5.000E+00
Section values for warping
Wmin[m2] Wmax [m2] CM[m6] CMS[m4] ASwyy[m6] ASwzz[mé6] ry[cm] rz[cm]
-0.0535 0.0535 0.000 0.000 0.000 0.000 0.00 0.00
Design values of cross section
Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs modules gam
NoR It[m4] [m2] [m4] [em] [MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 23315 7.50
7.311E-03 2.500E-02 15.00 9715
Additional Design Data
M periphery-0/-1 deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m] [m2/m] [cm] [cm] [em] [o/o] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
2.600 23.08 0.0 0.068 0.006 0.063
Reinforcement global values
Layer mS mR area lower-A upper-A yL zL L-tors N-pr M-pr
[em2] [em2] [em2] [cm] [cm] [cm] [kN] [kNm]
M1 1 3 1.00 1.00 0.00 24.50
M2 1 3 1.00 1.00 0.00 5.50

Distributed reinforcement

Id. MNo ya[em] =za[cm] ye[cm] =ze[cm] As/As-max[cm2/m] Lay D Ar[m2/m]
1 3 49.90 24.50 -49.90 24.50 1.00 1 12
2 3 49.90 5.50 -49.90 5.50 1.00 2 12
Cross section No. 3
4 100 k N
A?
3
8
&
A?
Y 60.00 40.00 20.00 0.00 -20.00 -40.00 -60.00 cm
| | | | | |
Static properties of cross section
Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs y/z-sc modules gam
NoR It[md] [m2] [md] [em] [cm] [MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 0.00 31476 7.50
3 7.311E-03 2.500E-02 15.00 15.00 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AK MB Tau-T Tau-Vy
ymax zmax hzmin AB Tau-B Tau-Vz
[1/°K] [em] [em] [em] [m2] [1/m3] [1/m2]
1.0E-05 -50.00 -15.00 1.633E-01 3 2.656E+01
50.00 15.00 3.000E-01 5.000E+00
Section values for warping
Wmin[m2] Wmax [m2] CM[m6] CMS[m4] ASwyy[m6] ASwzz[m6] ry[cm] rz[cm]
-0.0535 0.0535 0.000 0.000 0.000 0.000 0.00 0.00
Design values of cross section
Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs modules gam
NoR It[m4] [m2] [m4] [em] [MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 23315 7.50
7.311E-03 2.500E-02 15.00 9715
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- sOFISTIK AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

Additional Design Data

M  periphery-0/-I deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m] [m2/m] [cm] [em] [em] [o/o] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
2.600 23.08 0.0 0.068 0.006 0.063

Reinforcement global values

Layer mS mR area lower-A upper-A yL zL L-tors N-pr M-pr

[em2] [em2] [em2] [em] [cm] [em] [kN] [kNm]
M1 1 3 0.99 0.99 0.20 24.50
M2 1 3 1.00 1.00 0.00 5.50

Distributed reinforcement

Id. MNo ya[em] =za[cm] ye[cm] =ze[cm] As/As-max[cm2/m] Lay D Ar[m2/m]

1 3 49.90 24.50 -49.50 24.50 1.00 112

2 3 49.90 5.50 -49.90 5.50 1.00 2 12
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BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

Nodal Coordinates and Supports

Number X[m] Y [m] Z[m] Support Conditions
1 0.000 0.000 0.000
2 0.150 0.000 0.000 * * *
3 0.395 0.000 0.000
4 0.563 0.000 0.000
5 0.732 0.000 0.000
6 0.900 0.000 0.000
7 1.068 0.000 0.000
8 1.237 0.000 0.000
9 1.405 0.000 0.000
10 1.650 0.000 0.000 * * *
11 1.800 0.000 0.000
12 0.000 -0.150 0.000 * * *
13 1.800 -0.150 0.000 * * *
14 0.000 -0.625 0.000
15 1.800 -0.625 0.000
16 0.000 -1.100 0.000
17 1.800 -1.100 0.000
18 0.000 -1.575 0.000
19 1.800 -1.575 0.000
20 0.000 -2.050 0.000 * * *
21 1.800 -2.050 0.000 * * *
22 0.000 -2.200 0.000
23 0.150 -2.200 0.000 * * *
24 0.525 -2.200 0.000
25 0.900 -2.200 0.000
26 1.275 -2.200 0.000
27 1.650 -2.200 0.000 * * *
28 1.800 -2.200 0.000
MIN 0.000 -2.200 0.000
MAX 1.800 0.000 0.000
Kinematic Constraints
Grp LV Node type reference dx dy dz df
1 2 KF 1 0.150 0.000 0.000
1 10 KF 11 -0.150 0.000 0.000
1 12 KF 1 0.000 -0.150 0.000
1 13 KF 11 0.000 -0.150 0.000
1 20 KF 22 0.000 0.150 0.000
1 23 KF 22 0.150 0.000 0.000
1 21 KF 28 0.000 0.150 0.000
1 27 KF 28 -0.150 0.000 0.000
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)

Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Cross sections - Static Properties

No. Mat A[m2] Ay/Az/Ayz Iy/Iz/lyz ys/zs y/z-sc  modules gam
NoR It[m4] [m2] [m4] [m] [m] [MPa] [kN/m]
1 1 3.0000E-01 2.250E-03 0.000 0.000 31476 7.50
3 7.311E-03 2.500E-02 0.150 0.150 13115
2 1 3.0000E-01 2.250E-03 0.000 0.000 31476 7.50
3 7.311E-03 2.500E-02 0.150 0.150 13115
3 1 3.0000E-01 2.250E-03 0.000 0.000 31476 7.50
3 7.311E-03 2.500E-02 0.150 0.150 13115

Summary of all beam elements

Groups
Grp TotLength Max.Length TotWeight Surface
[m] [m] [t] [m2]
0 6.800 0.475 5.100 17.680
Sum 6.800 5.100 17.680
Beam Elements
Grp Number Node x[m] NoS NoP reference Hinges direction local y-axis
0 1 2 0.000 2 0.000 0.000 -1.000
3 0.245 2
0 2 3 0.000 2 0.000 0.000 -1.000
4 0.168 2
0 3 4 0.000 2 0.000 0.000 -1.000
5 0.168 2
0 4 5 0.000 2 0.000 0.000 -1.000
6 0.168 2
0 5 6 0.000 2 0.000 0.000 -1.000
7 0.168 2
0 6 7 0.000 2 0.000 0.000 -1.000
8 0.168 2
0 7 8 0.000 2 0.000 0.000 -1.000
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GENF - GENERATION OF FINITE ELEMENTS (V 11.25-23)

BOX CULVERT 1.50x1.90

Beam Elements

Grp Number
0 7
0 8
0 9
0 10
0 11
0 12
0 13
0 14
0 15
0 16
0 17
0 18
0 19
0 20

Node

Spring Elements
Grp Number

WNNNDMNNNNERERPRRERERRE P

1001
1003
1004
1005
1006
1007
1008
1009
1011
2001
2003
2004
2005
2007
3002

Node

x[m] NoS NoP

.168
.000
.245
.000
.475
.000
.475
.000
.475
.000
.475
.000
.475
.000
.475
.000
.475
.000
.475
.000
.245
.375
.000
.375
.000
.375
.000
.130
.375

loNeoloNeoloNeoloNoNololeoBoNeoloNoNoloNoNololoNeo oo o NoNeoNo Na |

Node

o

PFRPRPRPRPRPPRPOODOOOOOO

2

P RPEPRPRPPRPPEPRPPFPOWOUOOLOWLWLOLOWWLOWLOWLWLOWLOWWLWWWNDDN

(Hep=4.00m,

dx[-]
e-P[-]

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

ks=1000kN/m3)

=

COO0OO0OOORRERLRERERRE R

reference Hinges

dy[-]
e-T[-]
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

OO OO OO IODOOOOOooo

dz[-]
e-M[-]
0.
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

000

DP[
4

FooJdJJoOdDdNDNRERFRREREREDN

CP[kN/m]
kNsec/m]
.225E+02
.067E+02
.683E+02
.683E+02
.683E+02
.683E+02
.683E+02
.067E+02
.225E+02
.694E+03
.724E+03
.083E+03
.442E+03
.336E+03
.000E+06

direction local y-axis

0.000

0.000

CT[kN/m]
DT [kNsec/m]

0.000 -1.000

0.

000 -1.000
.000 -1.000
.000 -1.000
.000 -1.000
.000 -1.000
.000 -1.000
.000 -1.000
.000 -1.000
.000 -1.000
.000 -1.000
.000 -1.000
.000 -1.000

CM[kNm]

DM[kNmsec]
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o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Definition of load type in this output:
PZZ - load in global direction Z in reference to the element length
PZP - load in global direction Z in reference to the projection
Pz - load in local direction z
PG - load in dead load direction in reference to the element length

Load Case 1 SELF WEIGHT

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 1.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ[kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
1 2.2
11 2.3
22 2.3
28 2.3
sum 9.0
Load Case 2 SOIL FILL WEIGHT
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ [kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
22 21.6
28 21.6
sum 43.2

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
17 PG 0.000 0.375 72.00 [kN/m]
18 PG 0.000 0.375 72.00 [kN/m]
19 PG 0.000 0.375 72.00 [kN/m]
20 PG 0.000 0.375 72.00 [kN/m]
Load Case 3 EARTH PRESSURE
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ [kN] MX [kNm] MY [kNm] MZ [kNm]  MB[kNm2]
1 17.1
11 -17.1
22 11.2
28 -11.2
sum

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
9 PXX 0.000 0.475 38.70 42.98 [kN/m]
10 PXX 0.000 0.475 42.98 47.25 [kN/m]
11 PXX 0.000 0.475 47.25 51.53 [kN/m]
12 PXX 0.000 0.475 51.53 55.80 [kN/m]
13 PXX 0.000 0.475 -55.80 -51.53 [kN/m]
14 PXX 0.000 0.475 -51.53 -47.25 [kN/m]
15 PXX 0.000 0.475 -47.25 -42.98 [kN/m]
16 PXX 0.000 0.475 -42.98 -38.70 [kN/m]

Load Case 4 SHRINKAGE OF CONCRETE

Factor forces and moments 1.000

Factor dead weight DL-XX 0.000

Factor dead weight DL-YY 0.000

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
1 TEMP 0.000 0.245 -10.000 [°c]
2 TEMP 0.000 0.168 -10.000 [°ci
3 TEMP 0.000 0.168 =-10.000 [°ci
4 TEMP 0.000 0.168 =-10.000 [°c]
5 TEMP  0.000 0.168 =-10.000 [°ci
6 TEMP 0.000 0.168 =-10.000 [°c]
7 TEMP  0.000 0.168 -10.000 [°ci
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- ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 1.50x1.90

Loads acting on Beam-elements

Number Type a[m] 1[m]
8 TEMP 0.000 0.245
9 TEMP 0.000 0.475

10 TEMP 0.000 0.475
11 TEMP 0.000 0.475
12 TEMP 0.000 0.475
13 TEMP 0.000 0.475
14 TEMP 0.000 0.475
15 TEMP 0.000 0.475
16 TEMP 0.000 0.475
17 TEMP 0.000 0.375
18 TEMP 0.000 0.375
19 TEMP 0.000 0.375
20 TEMP 0.000 0.375

Load Case
Factor forces and moments

Factor dead weight DL-XX
Factor dead weight DL-YY

Loads acting on Beam-elements

Number Type a[m] 1[m]
1 TEMP 0.000 0.245
2 TEMP 0.000 0.168
3  TEMP 0.000 0.168
4 TEMP 0.000 0.168
5 TEMP 0.000 0.168
6 TEMP 0.000 0.168
7 TEMP 0.000 0.168
8 TEMP 0.000 0.245
9 TEMP 0.000 0.475

10 TEMP 0.000 0.475
11 TEMP 0.000 0.475
12 TEMP 0.000 0.475
13 TEMP 0.000 0.475
14 TEMP 0.000 0.475
15 TEMP 0.000 0.475
16 TEMP 0.000 0.475
17 TEMP 0.000 0.375
18 TEMP 0.000 0.375
19 TEMP 0.000 0.375
20 TEMP 0.000 0.375

Load Case
Factor forces and moments

Factor dead weight DL-XX
Factor dead weight DL-YY

Loads acting on Beam-elements

Number Type a[m] 1[m]
1 TEMP 0.000 0.245
2 TEMP 0.000 0.168
3 TEMP 0.000 0.168
4 TEMP 0.000 0.168
5 TEMP 0.000 0.168
6 TEMP 0.000 0.168
7 TEMP 0.000 0.168
8 TEMP 0.000 0.245
9 TEMP 0.000 0.475

10 TEMP 0.000 0.475
11 TEMP 0.000 0.475
12 TEMP 0.000 0.475
13 TEMP 0.000 0.475
14 TEMP 0.000 0.475
15 TEMP 0.000 0.475
16 TEMP 0.000 0.475
17 TEMP 0.000 0.375
18 TEMP 0.000 0.375
19 TEMP 0.000 0.375
20 TEMP 0.000 0.375

Load Case
Factor forces and moments

Factor dead weight DL-XX
Factor dead weight DL-YY

Loads acting on Beam-elements

Number Type a[m] 1[m]
17 dTz 0.000 0.375
18 dTz 0.000 0.375
19 dTz 0.000 0.375

(Hep=4.00m,

7 LINEAR TEMPERATURE

5 TEMPERATURE FLUCTUATIONS DT +35

6 TEMPERATURE FLUCTUATIONS DT -10.

ks=1000kN/m3)
Loadval Loadval Dimens. ya[m] za[m]
-10.000 [°c]
-10.000 [°cl
-10.000 [°cl
-10.000 [°cl
-10.000 [°cl
-10.000 [°c]
-10.000 [°ci
-10.000 [°ci
-10.000 [°cl
-15.000 [°ci
-15.000 [°cl
-15.000 [°cl
-15.000 [°cl
1.000
0.000
0.000
Loadval Loadval Dimens. ya[m] za[m]
30.000 [°ci
30.000 [°cl
30.000 [°ci
30.000 [°cl
30.000 [°ci
30.000 [°cl
30.000 [°ci
30.000 [°ci
30.000 [°c]
30.000 [°ci
30.000 [°c]
30.000 [°ci
30.000 [°c]
30.000 [°c]
30.000 [°ci
30.000 [°c]
35.000 [°ci
35.000 [°c]
35.000 [°ci
35.000 [°cl
1.000
0.000
0.000
Loadval Loadval Dimens. ya[m] za[m]
-5.500 [°ci
-5.500 [°cl
-5.500 [°cl
-5.500 [°c]
-5.500 [°cl
-5.500 [°c]
-5.500 [°c]
-5.500 [°ci
-5.500 [°c]
-5.500 [°ci
-5.500 [°c]
-5.500 [°ci
-5.500 [°cl
-5.500 [°cl
-5.500 [°cl
-5.500 [°cl
-10.500 [°ci
-10.500 [°cl
-10.500 [°ci
-10.500 [°ci
DIFFERENCE dT
1.000
0.000
0.000
Loadval Loadval Dimens. ya[m] za[m]
-12.000 [°cl
-12.000 [°c]
-12.000 [°cl

ye[m]

ye[m]

ye[m]

ye[m]

ze[m]

ze[m]

ze[m]

ze[m]
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BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
20 dTz 0.000 0.375 -12.000 [°c]
Load Case 8 LINEAR TEMPERATURE DIFFERENCE d
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Beam-elements
Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] =za[m] ye[m] ze[m]
17 dTz 0.000 0.375 8.800 [°cl
18 dTz 0.000 0.375 8.800 [°cl
19 dTz 0.000 0.375 8.800 [°cl
20 dTz 0.000 0.375 8.800 [°cl
Load Case 90 LIVE LOADS
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Nodes
Node PX[kN] PY [kN] PZ[kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
22 5.9
28 5.9
sum 11.8
Loads acting on Beam-elements
Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
17 PYY 0.000 0.375 19.64 [kN/m]
18 PYY 0.000 0.375 19.64 [kN/m]
19 PYY 0.000 0.375 19.64 [kN/m]
20 PYY 0.000 0.375 19.64 [kN/m]

Sum of Loads

LC Title PXX [kN] PYY [kN] PZZ [kN]
1 SELF WEIGHT 0.0 60.0 0.0
2 SOIL FILL WEIGHT 0.0 151.2 0.0
3 EARTH PRESSURE 0.0 0.0 0.0
4 SHRINKAGE OF CONCRETE 0.0 0.0 0.0
5 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
6 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
7 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
8 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0

90 LIVE LOADS 0.0 41.2 0.0

Sum of Reactions and Loads
LC Title PXX [kN] PYY [kN] PZZ[kN]
1 SELF WEIGHT 0.0 -60.0 0.0
0.0 60.0 0.0
2 SOIL FILL WEIGHT 0.0 -151.2 0.0
0.0 151.2 0.0
3 EARTH PRESSURE 0.0 0.0 0.0
0.0 0.0 0.0
4 SHRINKAGE OF CONCRETE 0.0 0.0 0.0
0.0 0.0 0.0
5 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
0.0 0.0 0.0
6 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
0.0 0.0 0.0
7 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
0.0 0.0 0.0
8 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
0.0 0.0 0.0
90 LIVE LOADS 0.0 -41.2 0.0
0.0 41.2 0.0
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BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Definition of load type in this output:

PZZ - load in global direction Z in reference to the element length
PZP - load in global direction Z in reference to the projection

Pz - load in local direction z

PG - load in dead load direction in reference to the element length

Load Case 10 LIVE LOAD EARTH PRESSURE

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Nodes
Node PX[kN] PY [kN] PZ[kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
1 2.6
22 3.5
sum 6.1

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
9 PXX 0.000 0.475 11.41 10.80 [kN/m]
10 PXX 0.000 0.475 10.80 10.18 [kN/m]
11  PXX 0.000 0.475 10.18 9.56 [kN/m]
12 PXX 0.000 0.475 9.56 8.95 [kN/m]
Sum of Loads
LC Title PXX [kN] PYY [kN] PZZ [kN]
10 LIVE LOAD EARTH PRESSURE 25.5 0.0 0.0

Sum of Reactions and Loads

LC Title PXX [kN] PYY [kN] PZZ[kN]
10 LIVE LOAD EARTH PRESSURE -25.5 0.0 0.0
25.5 0.0 0.0
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90

(Hep=4.00m, ks=1000kN/m3)

comb.

no.l U.L.S.

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number
1

oW -Jo oo WU JUUJUud WNEFEFWNRFRPWNRFRPWNEWNREWNDNERE WNDE WD

O =

1

PP OO0OO0O0O00O00O0OO0OO0OO0OOO0OOORRRERRPEPREPRERPRPREPRERPREPRERRRERERLRRRRRR R

.35
.35

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Conditional LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC

Exclusive LC A

Generated Loadcases

Number Comb Title
101 1 MAX-MY BEAM
102 1 MIN-MY BEAM
103 1 MAX-VZ BEAM
104 1 MIN-VZ BEAM
105 1 MAX-N BEAM
106 1 MIN-N BEAM

- equation 6.10a

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
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& SOFISTIK

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90
no.2 U.L.S.

comb.

(Hep=4.00m

MAIN VARIABLE LOAD: ROAD TRAFFIC

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number
1

OO0 wo~JovowoJoO WU JUTwUJUudWNREFEF WNREFEF WNRE WNRE WNRE WNE WNDEFE WND

o

1.
.15
.28
.15
.15
.00

HFRP OO0OO0O0O0O0OO0OO0OO0OO0OO0OO0OOOOORRRERERPREPRERPEPREPRERLPRERERERRERRERRR R

15

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Conditional LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC

Exclusive LC A

Generated Loadcases
Title
MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

Number Comb

121
122
123
124
125
126

N N

’

- equation 6.10b

2

2

2

ks=1000kN/m3)

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90
no.5 U.L.S.
MAIN VARIABLE LOAD:

comb.

(Hep=4.00m

TEMPERATURE

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number
1

OO0 wo~JovowoJoO WU JUTwUJUudWNREFEF WNREFEF WNRE WNRE WNRE WNE WNDEFE WND

o

1.
.15
.28
.15
.15
.00

PP RPORORREPRPPEPERPORPRORRPREPRERPREPREPRERPEPRERPEPREPREREPREREPERRERLRERRRRE

15

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Conditional LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC

Exclusive LC A

Generated Loadcases
Title
MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

Number Comb

141
142
143
144
145
146

N N

’

- equation 6.10b

2

2

2

ks=1000kN/m3)

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS

128




SOFiSTiK AG - www.sofistik.com

& SOFISTIK

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90
no.6 U.L.S.

comb.

(Hep=4.00m

’

- equation 6.10b

ks=1000kN/m3)

MAIN VARIABLE LOAD: EARTH PRESSURE DUE TO LIVE LOADS

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number
1

OO0 wo~JovowoJoO WU JUTwUJUudWNREFEF WNREFEF WNRE WNRE WNRE WNE WNDEFE WND

o

1.
.15
.28
.15
.15
.00

HFRP OO0OO0O0O0O0OO0OO0OO0OO0OO0OO0OOOOORRRERERPREPRERPEPREPRERLPRERERERRERRERRR R

15

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

AG
LC
LC

Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Exclusive LC

Combined with
Combined with
Conditional LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC

Exclusive LC A

Generated Loadcases
Title
MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

Number Comb

161
162
163
164
165
166

N N

2

2

2

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (MY)

R R R I I I i

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
101 1.00 Exclusive LC AG MAX-MY BEAM
102 1.00 Exclusive LC AG MIN-MY BEAM
121 1.00 Exclusive LC AG MAX-MY BEAM
122 1.00 Exclusive LC AG MIN-MY BEAM
141 1.00 Exclusive LC AG MAX-MY BEAM
142 1.00 Exclusive LC AG MIN-MY BEAM
161 1.00 Exclusive LC AG MAX-MY BEAM
162 1.00 Exclusive LC AG MIN-MY BEAM

Generated Loadcases
Number Comb Title
701 1 MAX-MY BEAM
702 1 MIN-MY BEAM
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- sOFISTIK WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
ENVELOPES FOR MY

=) o
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (VZ)

R R R I I I i

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
103 1.00 Exclusive LC AG MAX-VZ BEAM
104 1.00 Exclusive LC AG MIN-VZ BEAM
123 1.00 Exclusive LC AG MAX-VZ BEAM
124 1.00 Exclusive LC AG MIN-VZ BEAM
143 1.00 Exclusive LC AG MAX-VZ BEAM
144 1.00 Exclusive LC AG MIN-VZ BEAM
163 1.00 Exclusive LC AG MAX-VZ BEAM
164 1.00 Exclusive LC AG MIN-VZ BEAM

Generated Loadcases
Number Comb Title
703 1 MAX-VZ BEAM
704 1 MIN-VZ BEAM
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

ENVELOPES FOR VZ

& 5
T} ) ~
S o~
T O T T
- 3 )
-25.22 pR S
o \
N
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15.52
15.91 8 _|
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Sector of system Beam Elements
Beam Elements , Shear force Vz, Loadcase 704 MIN-VZ BEAM , 1 cm 3D = 300.0 kN
(Min=-95.4) (Max=59.6)
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

BRI R i i I

ENVELOPES (N)

R R R I I I i

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
105 1.00 Exclusive LC AG MAX-N BEAM
106 1.00 Exclusive LC AG MIN-N BEAM
125 1.00 Exclusive LC AG MAX-N BEAM
126 1.00 Exclusive LC AG MIN-N BEAM
145 1.00 Exclusive LC AG MAX-N BEAM
146 1.00 Exclusive LC AG MIN-N BEAM
165 1.00 Exclusive LC AG MAX-N BEAM
166 1.00 Exclusive LC AG MIN-N BEAM

Generated Loadcases
Number Comb Title
705 1 MAX-N BEAM
706 1 MIN-N BEAM
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o SOFISTIR | WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
ENVELOPES FOR N
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o SOFISTIR | A0B - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
DESIGN - ULTIMATE LIMIT STATE

Selected Beam Elements

FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 cs3 Cs4 CS5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)

Class (Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases

101 102 103 104 105 106
121 122 123 124 125 126
141 142 143 144 145 146
16l 162 163 164 165 166

Ultimate Load Design

Design for ultimate loads EuroNorm EN 1992 Concrete

Uniaxial bending

Safety factors SC-1 SC-2 SC-S SS-1 SS-2 PIlla
1.50 1.50 1.50 1.15 1.10 7

Strain limits C1l Cc2 S1 52 z1 zZ2
-3.50 -2.00 3.00 45.00 -3.50 18.00

parameters for reinforcements

Minimum reinforcements compression min. reinforcem. maximum-
Bending. Compress. e/d N/Npl requ. section reinforc.
0.00 [cm2] 0.00 [cm2] 3.50 0.0010 0.00 0.10 8.00

normal force xsi*V*cot (Theta) where Theta is estimated before the design and xsi= 0.50

Material of sections uses Ultimate Limit strain-stress law with individual safety factors
Material of reinforcements uses Ultimate Limit strain-stress law with individual safety factors

MNo. temp Material- max.compr at max. tens at tension-
lev. safety stress strain stress strain stiffening
[-1 [MPa] [o/00] [MPa] [o/o0] [MPa]

1 0 1.500 -14.17 -2.00 0.00 0.00

3 0 1.150 -478.26 -50.00 478.26 50.00

Shear Design

Design for shear Eurocode EC2 (2004) / GR
Minimum shear factor or tan of inclination of compressive struts 0.40 / 2.50

MNo f-cd tau-rd sigIIQ sigIIT sigIIQ+ fyd
[MPa] [MPa] [MPa] [MPa] [MPa] [MPa]

1 14.17 0.12 7.65 7.65 7.65
3 434.78

Tolerance for exceeding maximum shear or principal compression stress 0.0200

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [cm2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
1 0.000 2 0.11 3.44 2.44 1.00
1  0.245 2 0.08 2.33 1.00 1.33
2 0.000 2 0.07 2.00 1.00 1.00
2 0.168 2 0.09 2.76 1.00 1.76
3 0.000 2 0.08 2.34 1.00 1.34
3 0.168 2 0.10 2.92 1.00 1.92
4 0.000 2 0.08 2.51 1.00 1.51
4 0.168 2 0.09 2.72 1.00 1.73
5 0.000 2 0.09 2.72 1.00 1.73
5 0.168 2 0.08 2.51 1.00 1.51
6 0.000 2 0.10 2.92 1.00 1.92
6 0.168 2 0.08 2.34 1.00 1.34
7  0.000 2 0.09 2.76 1.00 1.76
7  0.168 2 0.07 2.00 1.00 1.00
8 0.000 2 0.08 2.33 1.00 1.33
8 0.245 2 0.11 3.39 2.39 1.00
9 0.000 3 0.14 4.10 3.11 1.00
9 0.475 3 0.07 1.99 0.99 1.00
10  0.000 3 0.07 1.99 0.99 1.00
10 0.475 3 0.07 1.99 0.99 1.00
11 0.000 3 0.07 1.99 0.99 1.00
11 0.475 3 0.07 1.99 0.99 1.00

136




Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
o SOFISTIR | A0B - DESIGN OF CROSS-SECTIONS (V 13.55-23)

SOFiSTiK AG - www.sofistik.com

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
DESIGN - ULTIMATE LIMIT STATE

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [cm2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
12 0.000 3 0.07 1.99 0.99 1.00
12 0.475 3 0.11 3.17 2.18 1.00
13 0.000 3 0.10 3.12 2.12 1.00
13 0.475 3 0.07 1.99 0.99 1.00
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.07 1.99 0.99 1.00
15 0.000 3 0.07 1.99 0.99 1.00
15 0.475 3 0.07 1.99 0.99 1.00
16 0.000 3 0.07 2.02 0.99 1.03
16 0.475 3 0.14 4.07 3.08 1.00
17 0.000 1 0.16 4.95 1.58 3.37
17 0.245 1 0.15 4.50 2.97 1.53
17 0.375 1 0.14 4.31 3.32 1.00
18 0.000 1 0.14 4.31 3.32 1.00
18 0.375 1 0.15 4.44 3.44 1.00
19 0.000 1 0.15 4.44 3.44 1.00
19 0.375 1 0.14 4.31 3.32 1.00
20 0.000 1 0.14 4.31 3.32 1.00
200 0.130 1 0.15 4.48 2.97 1.51
200 0.375 1 0.16 4.92 1.58 3.34

Shear Reinforcements per Cutted Part of Section LCR 1
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [em2/m] [em2/m] [em2/m] [em2/m] [em2/m]

1 0.000 2 0.00 0.01
1 0.245 2 0.00 0.01
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
4 0.000 2 0.00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 0.00 0.01
5 0.168 2 0.00 0.01
6 0.000 2 0.00 0.01
6 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
8 0.000 2 0.00 0.01
8 0.245 2 0.00 0.01
9 0.000 3 0.00 0.01
9 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 0.000 3 0.00 0.01
16 0.475 3 0.00 0.01
17 0.000 1 0.00 0.01
17 0.245 1 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
18 0.375 1 0.00 0.01
19 0.000 1 0.00 0.01
19 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 0.00 0.01
20 0.375 1 0.00 0.01
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)
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BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
comb 1 for S.L.S. -QUASI-PERMANENT COMBINATION

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination

Loadcase selection

Number factor type Title

1 1.00 permanent load grouped in actions SELF WEIGHT

.00 permanent load grouped in actions SOIL FILL WEIGHT
.00 permanent load grouped in actions EARTH PRESSURE
.00 Conditional LC SHRINKAGE OF CONCRETE
.50 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.38 Combined with LC LINEAR TEMPERATURE DIFFE
.50 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.38 Combined with LC LINEAR TEMPERATURE DIFFE
.17 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.50 Combined with LC LINEAR TEMPERATURE DIFFE

Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.50 Combined with LC LINEAR TEMPERATURE DIFFE

.50 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.38 Combined with LC LINEAR TEMPERATURE DIFFE

.50 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.38 Combined with LC LINEAR TEMPERATURE DIFFE

.17 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.50 Combined with LC LINEAR TEMPERATURE DIFFE

.17 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.50 Combined with LC LINEAR TEMPERATURE DIFFE

WA T N0 T WU JUIOUJU s Wl
OO0 OOOOO OO K
=
-

Generated Loadcases
Number Comb Title

301 1 MAX-MY BEAM
302 1 MIN-MY BEAM
303 1 MAX-VZ BEAM
304 1 MIN-VZ BEAM
305 1 MAX-N BEAM
306 1 MIN-N BEAM
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
comb 2 for S.L.S. - CHARACTERISTIC COMBINATION
MAIN VARIABLE LOAD: UNIFORM ROAD TRAFFIC

Combination rule Number 1
Design Combination
Resulting loadcases type Design Combination
Loadcase selection
Number factor type
1 1.00 permanent load grouped in actions

Title

SELF WEIGHT

SOIL FILL WEIGHT
EARTH PRESSURE

Generated Loadcases

Number Comb Title
401 1 MAX-MY BEAM
402 1 MIN-MY BEAM
403 1 MAX-VZ BEAM
404 1 MIN-VZ BEAM
405 1 MAX-N BEAM
406 1 MIN-N BEAM

TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE

2 1.00 permanent load grouped in actions
3 1.00 permanent load grouped in actions
4 1.00 Conditional LC SHRINKAGE OF CONCRETE
5 0.60 Exclusive LC A 2

7 0.45 Combined with LC

5 0.60 Exclusive LC A 2

8 0.45 Combined with LC

5 0.21 Exclusive LC A 2

7 0.60 Combined with LC

5 0.21 Exclusive LC A2

8 0.60 Combined with LC

6 0.60 Exclusive LC A2

7 0.45 Combined with LC

6 0.60 Exclusive LC A2

8 0.45 Combined with LC

6 0.21 Exclusive LC A 2

7 0.60 Combined with LC

6 0.21 Exclusive LC A 2

8 0.60 Combined with LC
10 0.75 Conditional LC

90 1.00 Exclusive LC A 1 LIVE LOADS
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
comb 3 for S.L.S. - CHARACTERISTIC COMBINATION
MAIN VARIABLE LOAD: TEMPERATURE

Combination rule Number 1
Design Combination
Resulting loadcases type Design Combination
Loadcase selection
Number factor type
1 1.00 permanent load grouped in actions

Title

SELF WEIGHT

SOIL FILL WEIGHT
EARTH PRESSURE

Generated Loadcases

Number Comb

Title

421 1 MAX-MY BEAM
422 1 MIN-MY BEAM
423 1 MAX-VZ BEAM
424 1 MIN-VZ BEAM
425 1 MAX-N BEAM
426 1 MIN-N BEAM

TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE

2 1.00 permanent load grouped in actions
3 1.00 permanent load grouped in actions
4 1.00 Conditional LC SHRINKAGE OF CONCRETE
5 1.00 Exclusive LC A 2

7 0.75 Combined with LC

5 1.00 Exclusive LC A 2

8 0.75 Combined with LC

5 0.35 Exclusive LC A 2

7 1.00 Combined with LC

5 0.35 Exclusive LC A2

8 1.00 Combined with LC

6 1.00 Exclusive LC A2

7 0.75 Combined with LC

6 1.00 Exclusive LC A2

8 0.75 Combined with LC

6 0.35 Exclusive LC A 2

7 1.00 Combined with LC

6 0.35 Exclusive LC A 2

8 1.00 Combined with LC
10 0.75 Conditional LC

90 0.75 Exclusive LC A 1 LIVE LOADS
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w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
comb 4 for S.L.S. - CHARACTERISTIC COMBINATION
MAIN VARIABLE LOAD: EARTH PRESSURE DUE TO LIVE LOADS

Combination rule Number 1
Design Combination
Resulting loadcases type Design Combination
Loadcase selection
Number factor type Title
1 1.00 permanent load grouped in actions SELF WEIGHT
.00 permanent load grouped in actions SOIL FILL WEIGHT
.00 permanent load grouped in actions EARTH PRESSURE
.00 Conditional LC SHRINKAGE OF CONCRETE
.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.45 Combined with LC LINEAR TEMPERATURE DIFFE
.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.45 Combined with LC LINEAR TEMPERATURE DIFFE
.21 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.60 Combined with LC LINEAR TEMPERATURE DIFFE
.21 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.45 Combined with LC LINEAR TEMPERATURE DIFFE
.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.45 Combined with LC LINEAR TEMPERATURE DIFFE
.21 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.60 Combined with LC LINEAR TEMPERATURE DIFFE
.21 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.60 Combined with LC LINEAR TEMPERATURE DIFFE
.00 Conditional LC LIVE LOAD EARTH PRESSURE
.75 Exclusive LC A 1 LIVE LOADS

O O WOy ~JOYWOoOY 1oy Ul =1 U100 U J0 b WwiN
e NeololoNoNoloNoNoNoNoNoNoNoNoNoNol -
o
o

o

Generated Loadcases
Number Comb Title

441 1 MAX-MY BEAM
442 1 MIN-MY BEAM
443 1 MAX-VZ BEAM
444 1 MIN-VZ BEAM
445 1 MAX-N BEAM
446 1 MIN-N BEAM
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o SOFISTIR | A0B - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
SERVICEABILITY LIMIT STATE - CONTROL OF CRACKING
QUASI-PERMANENT COMBINATION

Default design code is EuroNorm EN 1992 Concrete with country code 30
Class (Tab.7.1N): N
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases

301 302 303 304 305

Parameters for nonlinear stress / Crackwidth EC2 / 30

MNo design width bond load h-max
[mm] [mm] [-1 [-1 [m]
3 0.300 0.300 0.80 0.50 0.800

Check for crack width passed with additional reinforcements

Stiffness is not saved in database

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote

[cm2]

(Hellas/Greece)

(Reinforced members and prestressed members with unbonded tendons)

[em2]

Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1] [em2] [m] [cm2] [cm2] [cm2]

1 0.000 2 0.16 4.69 3.70 1.00
1 0.245 2 0.08 2.33 1.00 1.33
2 0.000 2 0.07 2.00 1.00 1.00
2 0.168 2 0.09 2.76 1.00 1.76
3 0.000 2 0.08 2.34 1.00 1.34
3 0.168 2 0.11 3.23 1.00 2.24
4 0.000 2 0.11 3.23 1.00 2.24
4 0.168 2 0.12 3.63 1.00 2.63
5 0.000 2 0.12 3.63 1.00 2.63
5 0.168 2 0.11 3.23 1.00 2.24
6 0.000 2 0.11 3.23 1.00 2.24
6 0.168 2 0.08 2.34 1.00 1.34
7 0.000 2 0.09 2.76 1.00 1.76
7 0.168 2 0.07 2.00 1.00 1.00
8 0.000 2 0.08 2.33 1.00 1.33
8 0.245 2 0.16 4.69 3.70 1.00
9 0.000 3 0.17 4.95 3.96 1.00
9 0.475 3 0.07 1.99 0.99 1.00
10 0.000 3 0.07 1.99 0.99 1.00
10 0.475 3 0.07 1.99 0.99 1.00
11 0.000 3 0.07 1.99 0.99 1.00
11 0.475 3 0.07 1.99 0.99 1.00
12 0.000 3 0.07 1.99 0.99 1.00
12 0.475 3 0.13 4.04 3.04 1.00
13 0.000 3 0.13 4.04 3.04 1.00
13 0.475 3 0.07 1.99 0.99 1.00
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.07 1.99 0.99 1.00
15 0.000 3 0.07 1.99 0.99 1.00
15 0.475 3 0.07 1.99 0.99 1.00
16 0.000 3 0.07 2.02 0.99 1.03
16 0.475 3 0.17 4.95 3.96 1.00
17 0.000 1 0.18 5.50 1.58 3.92
17 0.245 1 0.15 4.50 2.97 1.53
17 0.375 1 0.15 4.58 3.58 1.00
18 0.000 1 0.15 4.58 3.58 1.00
18 0.375 1 0.19 5.84 4.84 1.00
19 0.000 1 0.19 5.84 4.84 1.00
19 0.375 1 0.15 4.58 3.58 1.00
20 0.000 1 0.15 4.58 3.58 1.00
20 0.130 1 0.15 4.48 2.97 1.51
20 0.375 1 0.18 5.50 1.58 3.92

Reinforcements saved as design case LCR 1
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BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
SERVICEABILITY LIMIT STATE - CONTROL OF CRACKING
QUASI-PERMANENT COMBINATION

Longitudinal Reinforcements Accumulated minimum
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [em2] [m] [cm2] [em2] [em2] [cm2] [em2]
1 0.000 2 0.16 4.69 3.70 1.00
1 0.245 2 0.08 2.33 1.00 1.33
2 0.000 2 0.07 2.00 1.00 1.00
2 0.168 2 0.09 2.76 1.00 1.76
3 0.000 2 0.08 2.34 1.00 1.34
3 0.168 2 0.11 3.23 1.00 2.24
4 0.000 2 0.11 3.23 1.00 2.24
4 0.168 2 0.12 3.63 1.00 2.63
5 0.000 2 0.12 3.63 1.00 2.63
5 0.168 2 0.11 3.23 1.00 2.24
6 0.000 2 0.11 3.23 1.00 2.24
6 0.168 2 0.08 2.34 1.00 1.34
7 0.000 2 0.09 2.76 1.00 1.76
7 0.168 2 0.07 2.00 1.00 1.00
8 0.000 2 0.08 2.33 1.00 1.33
8 0.245 2 0.16 4.69 3.70 1.00
9 0.000 3 0.17 4.95 3.96 1.00
9 0.475 3 0.07 1.99 0.99 1.00
10 0.000 3 0.07 1.99 0.99 1.00
10 0.475 3 0.07 1.99 0.99 1.00
11 0.000 3 0.07 1.99 0.99 1.00
11 0.475 3 0.07 1.99 0.99 1.00
12 0.000 3 0.07 1.99 0.99 1.00
12 0.475 3 0.13 4.04 3.04 1.00
13 0.000 3 0.13 4.04 3.04 1.00
13 0.475 3 0.07 1.99 0.99 1.00
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.07 1.99 0.99 1.00
15 0.000 3 0.07 1.99 0.99 1.00
15 0.475 3 0.07 1.99 0.99 1.00
16 0.000 3 0.07 2.02 0.99 1.03
16 0.475 3 0.17 4.95 3.96 1.00
17 0.000 1 0.18 5.50 1.58 3.92
17 0.245 1 0.15 4.50 2.97 1.53
17 0.375 1 0.15 4.58 3.58 1.00
18 0.000 1 0.15 4.58 3.58 1.00
18 0.375 1 0.19 5.84 4.84 1.00
19 0.000 1 0.19 5.84 4.84 1.00
19 0.375 1 0.15 4.58 3.58 1.00
20 0.000 1 0.15 4.58 3.58 1.00
20 0.130 1 0.15 4.48 2.97 1.51
20 0.375 1 0.18 5.50 1.58 3.92

Shear Reinforcements per Cutted Part of Section Accumulated minimum
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m]

1 0.000 2 0.00 0.01
1 0.245 2 0.00 0.01
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
4 0.000 2 0.00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 0.00 0.01
5 0.168 2 0.00 0.01
6 0.000 2 0.00 0.01
6 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
8 0.000 2 0.00 0.01
8 0.245 2 0.00 0.01
9 0.000 3 0.00 0.01
9 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
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AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90

(Hep=4.00m,

ks=1000kN/m3)

SERVICEABILITY LIMIT STATE - CONTROL OF CRACKING
QUASI-PERMANENT COMBINATION

Shear Reinforcements per Cutted Part of Section Accumulated minimum
Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [em2/m]

Beam

15
16
16
17
17
17
18
18
19
19
20
20
20

OO O OO OODOOOOOOo

.475
.000
.475
.000
.245
.375
.000
.375
.000
.375
.000
.130
.375

x[m] NoS

FRRPRRRPRPRRRPOOW

[em2/m]

0.

OO O OOOOOOOooo

00

0.
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

OO O OO OOOOOooo

01

[em2/m] [em2/m] [em2/m]
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Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
- sOFISTIK AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
CHARACTERISTIC COMBINATION
SLS CHECK OF THE CONCRETE STRESSES CHARACTERISTIC < 0.6 fck

Selected Beam Elements
FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 cs3 Cs4 Cs5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases

401 402 403 404 405 406
421 422 423 424 425 426
441 442 443 444 445 446
Parameters for nonlinear stress / Crackwidth
MNo sig-comp sig-tens
[MPa] [o/o] [MPa] [o/o]
1 -6.48 43.21 0.00 100.0
3 -7.13 237.36

Stiffness is not saved in database
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- sOFISTIK AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
CHARACTERISTIC COMBINATION
SLS CHECK OF THE STEEL STRESSES CHARACTERISTIC < 0.8 fyk

Selected Beam Elements
FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 cs3 Cs4 Cs5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases

401 402 403 404 405 406
421 422 423 424 425 426
441 442 443 444 445 446
Parameters for nonlinear stress / Crackwidth
MNo sig-comp sig-tens
[MPa] [o/o] [MPa] [o/0o]
1 -6.48 0.00

3 -7.13 1.78 237.36 59.34

Stiffness is not saved in database
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- sOFISTIK AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
OIWNEI MONIMOS SYNDYASMOS 0.45 fck
SLS CHECK OF THE CONCRETE STRESSES QUASI-PERMANENT < 0.45 fck

Selected Beam Elements
FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 cs3 Cs4 Cs5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Considered Load Cases
301 302 303 304 305 306

Parameters for nonlinear stress / Crackwidth
MNo sig-comp sig-tens
[MPa] [o/o] [MPa] [o/o]
1 -4.49 39.89 0.00 100.0
3 -5.40 129.54

Stiffness is not saved in database
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Tre, # r SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

SOFiSTiK AG - www.sofistik.com

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
comb 1 for bedding stresses

Combination rule Number 1
Design Combination
Resulting loadcases type Design Combination
Loadcase selection
Number factor type Title
1 1.00 permanent load grouped in actions SELF WEIGHT
.00 permanent load grouped in actions SOIL FILL WEIGHT
.00 permanent load grouped in actions EARTH PRESSURE
.00 Conditional LC SHRINKAGE OF CONCRETE
.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.75 Combined with LC LINEAR TEMPERATURE DIFFE
.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.75 Combined with LC LINEAR TEMPERATURE DIFFE
.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.00 Combined with LC LINEAR TEMPERATURE DIFFE
.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.75 Combined with LC LINEAR TEMPERATURE DIFFE
.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.75 Combined with LC LINEAR TEMPERATURE DIFFE
.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.00 Combined with LC LINEAR TEMPERATURE DIFFE
.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.00 Combined with LC LINEAR TEMPERATURE DIFFE
.00 Conditional LC LIVE LOAD EARTH PRESSURE
.00 Exclusive LC A 1 LIVE LOADS

OO WO ~JoY0WOoy~Joy0 Ul 100U 0w
PFHRPFPRPORPROOROFRRRPRORFROORORR P
o
o

o =

Generated Loadcases
Number Comb Title
1001 1 MAX-P SPRI
1002 1 MIN-P SPRI
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OXETOZ 1.50X1.90 (Her=4.00m)

EowrTtepiké wAdTOG 1,50 m
OAIk6 TTAdTOG 2,10 m
EowTepikd UYog (uE oTpWwon PBopdg) 1,90 m
OAIk6 Uyog 2,50 m
Maxog TolXwuaTwyv 0,30 m
Maxog mAakwv 0,30 m
“Yyog emixwaong 4,00 m
EAECX0OX OEMEAIQYHE
®dopria:
1810 Bapog: (E*25/b,,)= 28,57 kN/m*
Emrixwon: 72,00 kN/m?
KivnTo: 5,89 kN/m?
Emkd&Auyn mubpuéva: 0,00 kN/m?
106,46 kN/m* < genr
Tdoeig aiXMnAg:

-Z1aTIKG (LC1002)
Em@dveia empporng duopevéoTEPOU eAATNPIOU

F=0,30 + 1,50/16 = 0,3938 m
omax = -50,9/0,394= -129,27 kN/m?
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FPAOHMATA ANO ENIAYZH KIB. OXETOY1.50x1.90 [Her=4.00m]
(ks=20000 KN/m?)
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SOFiSTiK AG - www.sofistik.com

& SOFISTIK

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=20000kN/m3)

ENVELOPES FOR MY

o
39.46 40.39 S
16.59
16.59
5.58
5.58 8 _|
7.81
7.81
31.11 30.00
8
—_— = —— > —
e & &~ & 8 g -
< v ¥ ¥ 3 g
3 I T ™
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
\ \ \ \ \ \ \
Sector of system Beam Elements M1:40
Beam Elements , Bending moment My, Loadcase 701 MAX-MY BEAM , 1 cm 3D = 200.0 kNm
(Max=45.1)
o
s 3 3
0 - P
@ o <
— 1
n n 8
-9.41 -9.41 S
I -22.26||
-22.74
Il -23.27|
-23.14 8 _|
-10.68]|
-9.97
8 8 g
< q d
12.24 e g cl\\ll o 12.24
e L 8 _|
[(e} (o] o
™ ™
o o
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | | |
Sector of system Beam Elements M1:40

Beam Elements , Bending moment My, Loadcase 702 MIN-MY BEAM , 1 cm 3D = 200.0 kNm
(Min=-38.9) (Max=12.2)
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SOFiSTiK AG - www.sofistik.com

& SOFISTIK

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=20000kN/m3)

ENVELOPES FOR VZ

< o
Te} ~
[} N
= <
] S S
-25.21 P g 2 —
R
-5.81
I 16.14
16.40 8 _|
I -10.99
51.18
o
3 8
93.45 ~ S -36.48
= e I 3
[E—— s |
g o
2 ]
LKP 0
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
\ \ \ \ \ \ \
Sector of system Beam Elements M1:40
Beam Elements , Shear force Vz, Loadcase 703 MAX-VZ BEAM , 1 cm 3D = 300.0 kN
(Min=-59.6) (Max=95.4)
~ o)
o N
&
‘ ©
< o
-80.80 =) S
-45. 77|
-12.88‘ -17.83 8 _|
10.99 1-52.84
o 3
36.48 g % -90.16
e =
[ —o 3
™ ©
N 0
a0} ™
o? 1
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
\ \ \ \ \ \ \
M1:40

Sector of system Beam Elements
Beam Elements , Shear force Vz, Loadcase 704 MIN-VZ BEAM , 1 cm 3D = 300.0 kN
(Min=-95.8) (Max=59.2)
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SOFiSTiK AG - www.sofistik.com

g SOFISTIK

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.
ENVELOPES FOR N

90 (Hep=4.00m, ks=20000kN/m3)

< < < <
© © © ©
T —
- = o
1-83.0 -83.5[ ] S
| | -87.0_|
-86.6
| | -90.6| |
-90.1 8 _|
|| -94.2
-93.7
©
™
| 1-97.3 0 -97.7 L
[ [ [ [ [ [ [ [ ] s |
[}
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
\ \ \ \ \ \ \
Sector of system Beam Elements M1:40
Beam Elements , Normal force Nx, Loadcase 705 MAX-N BEAM , 1 cm 3D = 250.0 kN
(Min=-97.7) (Max=-36.4)
g _|
@
[To NN To] T} 0
S o S )
N N | 7]
o
S _|
a
o
S |
o
8 |
o
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | | |
Sector of system Beam Elements M1:40

Beam Elements

, Normal force Nx, Loadcase 706 MIN-N BEAM , 1 cm 3D = 250.0 kN

(Min=-153.2) (Max=-101.5)
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OXETOZ 1.50X1.90 (Her=4.00m)

EowrTtepiké wAdTOG 1,50 m
OAIk6 TTAdTOG 2,10 m
EowTepikd UYog (uE oTpWwon PBopdg) 1,90 m
OAIk6 Uyog 2,50 m
Maxog TolXwuaTwyv 0,30 m
Maxog mAakwv 0,30 m
“Yyog emixwaong 4,00 m
EAECX0OX OEMEAIQYHE
®dopria:
1810 Bapog: (E*25/b,,)= 28,57 kN/m*
Emrixwon: 72,00 kN/m?
KivnTo: 5,89 kN/m?
Emkd&Auyn mubpuéva: 0,00 kN/m?
106,46 kN/m* < genr
Tdoeig aiXMnAg:

-Z1aTIKG (LC1002)
Em@dveia empporng duopevéoTEPOU eAATNPIOU

F=0,30 + 1,50/16 = 0,3938 m
omax = -51,9/0,394= -131,81 kN/m?
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