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Parameter ﬁ%’ﬁlmmaammu

3 o = 21
FU IHanasy ABUNIA
W , w » o n k i R
Ko I S A R R I A L L A E, J
VOUHGN ksc ksc ksc ksc A ksc ksc kse
GEPY

SR-24 | 2,400 | 1,200 | 2,040,000 | 145 | 045 65.25 183,153 | 11 | 0.734 | 0.875 | 10.687

SR-24 | 2,400 | 1,200 | 2,040,000 [ 150 | 045 67.50 186,284 | 11 | 0,382 | 0.873 | 11.257

SR-24 | 2,400 | 1,200 | 2,040,000 | 175 | 0.45 78.75 201,209 | 10 | 0.396 | 0.868 | 13.541

SR-24 2,400 | 1,200 | 2,040,000 [ 180 | 045 81.00 204,064 | 10 | 0.403 | 0.866 | 14.129

SR-24 | 2,400 | 1,200 | 2,040,000 | 210 { 045 94.50 220,414 9 | 0415 ] 0.862 | 16.889

SR-24 | 2,400 | 1,200 | 2,040,000 | 240 | 0.45 108.00 235,632 9 | 0.448 | 0.851 | 20.561

SR-24 | 2,400 | 1,200 | 2,040,000 | 280 | 0.45 126.00 254,512 8 | 0457 | 0.848 | 24.384

SR-24 | 2,400 | 1,200 | 2,040,000 | 300 | 0.45 135.00 263,445 8 | 0.474 | 0.842 | 26.925

SD-30 | 3,000 | 1,500 | 2,040,000 | 145 | 0.45 65.25 183,153 | 11 | 0.324 | 0.892 | 9.420

SD-30 | 3,000 | 1,500 | 2,040,000 [ 150 | 045 67.50 186,284 | 11 | 0.331 | 0.890 | 9.941

SD-30 | 3,000 | 1,500 | 2,040,000 | 175 | 0.45 78.75 201,209 | 10 | 0.344 | 0.885 | 12.000

SD-30 | 3,000 | 1,500 | 2,040,000 | 180 | 0.45 81.00 204,064 | 10 | 0.351 | 0.883 | 12.541

SD-30 | 3,000 | 1,500 | 2,040,000 | 210 | 045 94.50 220,414 0.362 | 0.879 | 15.035

SD-3¢ | 3,00¢ | 1,500 | 2,040,000 | 280 | 045 126.00 254,512 0.402 | 0.866 | 21.928

9

SD-30 | 3,000 | 1,500 | 2,040,000 | 240 | 045 108.00 235,632 9 | 0.393 ] 0.869 | 18.450
8
8

SD-3¢ | 3,000 | 1,500 | 2,040,000 | 300 | 045 135.00 263,445 0.419 | 0.860 | 24313

SD-40 | 4,000 | 1,700 | 2,040,000 { 145 | 0.45 65.25 183,153 | 11 | 0.297 | 0.901 | 8.727

SD-40 | 4,000 | 1,700 | 2,040,000 | 150 | 0.45 67.50 186,284 | 11 | 0.304 | 0.899 | 9.220

SD-40 | 4,000 | 1,700 | 2,040,000 | 175 | 045 78.75 201,209 | 16 | 0.317 | 0.894 | 11.150

SD-40 | 4,000 | 1,700 | 2,040,000 | 180 | 045 81.00 204,064 | 10 | 0.323 | 0.892 | 11.664

SD-40 | 4,000 | 1,700 | 2,040,000 | 210 | 0.A45 94.50 220,414 0.333 | 0.889 | 14.005

SD-40 | 4,000 | 1,700 | 2,040,000 | 240 | 045 108.00 235,632 0.364 | 0.879 | 17.262

SD-40 | 4,000 | 1,700 | 2,040,000 { 280 ;| 045 126.00 254,512 0372 | 0.876 | 20.541

W | 00 (O |0

SD-40 | 4,000 | 1,700 | 2,040,000 | 300 | 0.45 135.00 263,445 0.388 | 0.871 | 22.827




SD-50 | 5,000 | 1,700 | 2,040,000 | 145 | 0.45 65.25 183,153 | 11 | 0.297 | 0.901 | 8.727
SD-SO. 5,000 | 1,700 | 2,040,000 § 150 | 0.45 67.50 186,284 | 11 | 0.304 | 0.899 | 9220
SD-50 | 5,000 | 1,700 | 2,040,000 | 175 | 045 78.‘75 201,209 | 10 | 0.317 § 0.894 | 11.150
SD-50 | 5,000 | 1,700 | 2,040,000 | 180 | 0.45 31.00 204,064 | 10 | 0.323 | 0.892 | 11.664
SD-50 | 5,000 | 1,700 | 2,040,000 | 210 | 0.45 94.50 220,414 9 10.333 | 0.889 | 14.005
SD-50 | 5,000 | 1,700 | 2,040,000 | 240 | 045 1,_ 08.00 235,632 9 | 0364 ) 0879 | 17.262
SD-50 | 5,000 | 1,700 ] 2,040,000 ; 280 | 0.45 126.00 254,512 8 0372|0876 | 20.541
SD-50 | 5,000 | 1,700 | 2,040,000 { 300 | 0.45 135.00 263,445 8 | 0388 | 0.871 | 22.827
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Gl 6 9 10 12 15 16 19 20| 25 | 28 32
1 028 | 064 | 079 | 113 | 177 | 201 | 284 | 314 | 491 | 616 | 804
2 057 | 127 | 157 | 226 | 353 | 402 | 567 | 628 | 982 | 1232 | 16.08
3 085 | 191 | 236 | 339 | 530 | 603 | 851 | 942 | 1473 | 1847 | 243
4 103 | 254 | 314 | 452 | 707 | 804 | 1134 | 1257 | 1963 | 2463 | 3217
5 141 | 318 | 393 | 565 | 884 | 1005 | 1428 | 1571 | 24.54 | 3079 | 4021
6 170 | 382 | 471 | 679 | 1060 | 12.06 | 17.01 | 18.85 | 2045 | 3695 | 48.25
7 108 | 445 | sso | 792 | 1237 | 1407 | 1985 | 21.99 | 3436 | 43.10 | 5630
8 226 | 509 | 628 | 905 | 1414 | 16.08 | 2268 | 2513 [ 30.27 | 49.26 | 64.34
9 254 | 573+ 707 | 1018 | 1590 | 18.10 | 25.52 | 28.27 | 44.18 | $5.42 | 7238
10 | 283 | 636 | 785 | 11.31 | 17.67 | 200 | 28.35 | 31.42 | 49.09 | 61.58 | 80.42
11 311 | 700 | 864 | 12.44 | 1944 | 2212 | 3119 | 3456 | 54.00 | 67.73 | 8847
12 | 339 | 763 | 942 | 1357 { 2121 | 2413 | 3402 | 37.70 | 58.90 | 73.89 | 96.51
13 | 368 | 827 | 1021 | 1470 | 2297 | 26.14 | 36.86 | 40.84 | 63.81 | 80.05 | 104.55
14 | 39 | 861 | 11.00 | 1583 | 2474 | 2815 | 3669 | 43.98 | 68.72 | 86.21 | 112.59
15 | 424 | 954 | 1178 | 1696 | 2651 | 3016 | 42.53 | 4702 | 73.63 | 92.36 | 12064
16 | 452 | 1018 | 1257 | 18.10 | 2827 | 3217 | 45.36 | 5027 | 78.54 | 98.52 | 128.68
17 | 481 | 1081 | 1335 | 1923 | 30.04 | 3418 | 4820 | 53.41 | 8345 | 104.68 | 136.72
18 | 500 | 1145 | 1414 | 2036 | 3181 | 3619 | 51.04 | s6.55 | 8836 | 110.84 | 144.76
19 | 537 | 1200 | 1492 | 2140 | 33.58 | 3820 | 53.87 | s6.69 | 9327 | 116.99 | 152.81
20 | 565 | 1272 | 1571 | 2262 | 3534 | 4021 | 5671 | 6283 | 98.17 [ 123.15 | 160.85
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1 6 9 10 12 | 15 16 19 | 20 | 25 28 32

1 | 188 | 283 | 314 | 377 | a7 | 503 | 597 | 628 | 785 | 880 | 10.05
2 | 377 | 565 | 628 | 754 | 942 | 1005 | 1104 | 1257 | 1571 | 1759 | 20.13
3 | ses | sag | o42 | 1131 | 1414 | 1508 | 1791 | 1885 | 23.56 | 2639 | 3016
4 | 754 | 1131 | 1257 | 1508 | 1885 | 20.11 | 23.88 | 25.13 | 31.42 | 3519 | 4021
s | 942 [ 1414 | 1571 | 1885 [ 2356 | 2513 | 2985 | 3142 | 39.27 | 4398 | 50.27
6 | 1131 | 1669 | 18.85 | 2262 | 2827 | 3016 | 3581 | 37.70 | 47.12 | 5278 | 60.32
7 | 13.09 | 1979 | 2199 | 2639 | 3299 | 35.19 | 4178 | 4398 | 5498 | 6158 | 70.37
8 | 1508 | 2262 | 2513 | 30.16 | 3770 | 4021 | 4775 | 5027 | 62.83 | 7037 | s0.42
o | 1696 | 2545 | 2827 | 3393 | 4241 | 4524 | 53.72 | 5655 | 70.69 | 7917 | 90.48
10 | 1885 | 2827 | 3142 | 37.70 | 47.12 | 5027 | 5996 | 6283 | 78.54 | 87.96 | 100.53
11 | 207 | 3110 | 3456 | 4147 | 5184 | 5529 | 6566 | 69.12 | 8639 | 97.76 | 110.58
12 | 2262 | 3393 | 3770 | 4524 | 5655 | 6032 | 7163 | 7540 | 9425 | 105.56 | 120.64
13 {2450 | 3676 | 40.84 | 49.01 | 61.62 | 6535 | 77.60 | 8168 | 102.10 | 11435 | 130.69
14 | 2639 | 3958 | 43.98 | 5278 | 65.97 | 70.37 | 83.57 | 87.96 | 109.96 | 123.15 | 140.74
15 | 2827 | 4241 | 4712 | 5655 | 70.69 | 75.40 | 8954 | 9425 | 117.81 | 13195 | 150.80
16 | 30.16 | 4524 | 5027 | 60.32 | 75.40 | 8042 | 9550 | 10053 | 125.66 | 140.74 | 16085
17 | 3204 | 4807 | 5341 | 64.00 | 80.11 | 8545 | 10147 | 10681 | 133,52 | 149.54 | 170.90
18 | 3393 | 5089 | 5655 | 67.86 | 84.82 | 9048 | 10744 | 113.10 | 14137 | 158.34 | 180.96
19 {3581 | 5372 | 59.69 | 71.63 | 89.54 | 95.50 | 113.41 | 11938 | 14923 | 167.13 | 190.01
20 | 3770 | 5655 | 6283 | 75.40 | 04.25 | 10053 | 119.38 | 125.66 | 157.08 | 179.93 | 201.06
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5202
503 6 9 10 12 15 16 19 20 4 25 28 32
(1ag) o

0.050 | 565 | 1272 | 1571 | 22.62 | 35.34 | 4021 | 56.71 | 62.83 | 98.17 | 123.15 | 160.85
0075 | 377 | 848 | 1047 | 15.08 | 2356 | 26.81 | 37.80 | 41.80 | 65.45 | s2.10 | 107.23
0.100 | 283 | 636 | 785 | 1131 | 1767 | 2011 | 2835 | 3142 { 49.09 | 61.58 | 80.42
0125 | 226 | 509 | 628 | 905 | 14.14 | 168 | 22.68 | 25.13 | 3927 | 49.26 | 64.34
0.150 | 188 | 424 | 524 | 754 | 11.78 | 13.40 | 18.90 | 2094 | 32.72 | 4105 | 5362
0175 | 162 | 364 | 449 | 646 | 10.10 | 11.49 | 1620 | 17.95 | 2805 | 35.19 | 4596
0200 | 1.41 | 3.18 | 393 | 565 | 884 | 1005 | 1418 | 1571 | 24.54 | 3079 | 40.21
0225 | 126 | 283 | 349 | 503 | 7.85 | 894 | 1260 | 13.96 | 21.82 | 2737 | 3574
0250 | 113 | 254 | 314 | 452 | 707 | 804 | 1134 | 1257 | 19.63 | 24.63 | 3217
0275 | 103 | 231 | 286 | 411 | 643 | 731 | 1031 | 1142 | 17.85 | 2239 | 2925
0300 | 094 | 212 | 262 | 377 | 580 | 670 | 9.45 | 1047 | 1636 | 2053 | 2681
0325 | 087 | 196 | 242 | 348 | 544 | 619 | 827 | 967 | 1510 | 1895 | 24.75
0350 | os1 | 182 | 224 | 323 | 505 | 574 | 810 | 898 | 1402 | 1750 | 228
0375 | 075 | 170 | 200 [ 302 | 471 | 536 | 7.56 | 838 | 13.00 | 1642 | 2145
0400 { 071 | 159 | 196 | 283 | 442 | 503 | 700 | 7.85 | 1227 | 1539 | 2011
0425 | 067 | 1.50 | 185 | 266 | 416 | 473 | 667 | 7.39 | 1155 | 14.40 | 1892
0450 | 063 | 141 | 175 | 251 | 393 | 447 | 630 | 698 | 1091 | 1368 | 17.87
0475 | 060 | 134 | 165 | 238 | 372 | 423 | 597 | 661 | 1033 | 1296 | 1693
0500 | 057 | 127 | 157 | 226 | 353 | 402 | 567 | 628 | 982 | 1232 | 16.08
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FTue WTUHIGUENR I (URRUAT) IBSTHUNAMAAVIE (1T NFUAIAT)
5G9 6 9 10 12 15 16 19 20 25 28 32
(un3) .

0.050 | 37.70 | 56.55 | 62.83 | 7540 | 94.25 | 100.53 | 119.38 | 125.66 | 157.08 | 175.93 | 201.06

0.075 | 2513 | 37.70 | 41.98 | 50.27 | 62.83 | 67.02 | 79.59 | 83.78 | 104.72 | 117.29 | 134.04

0.100 1885 | 2827 | 3142 | 37.70 | 47.12 | 50.27 | 59.69 | 62.83 | 78.54 | 87.96 | 100.53

0.125 1508 | 22,62 | 25.31 | 30.16 | 37.70 | 40.21 | 47.75 | 50.27 | 62.83 | 70.37 | 80.42

0.150 | 12.57 | 18.85 | 20.94 | 25.13 | 3142 | 33.51 | 39.79 | 41.89 | 5236 | 58.64 | 67.02

0.175 1077 | 16.16 | 17.95 | 21.54 | 2693 | 28.72 | 34.1]1 | 3590 | 4488 | 50.27 j 5745

0.200 942 | 14.14 | 1571 | 18.85 | 2356 | 25.13 | 29.85 | 3142 { 39.27 | 4398 | 50.27

0.225 838 | 1257 | 13.96 | 1676 § 20.94 | 2234 | 2653 | 27.93 | 3491 | 39.10 | 44.68

0.250 754 | 1131 | 1257 1 1508 | 18.85 | 20.11 | 23.88 | 2513 | 3142 | 3519 | 40.2]

0.275 6.8/5 | 1028 | 1142 | 1371 | 17.14 | 1828 | 21.71 | 22.85 | 28.56 | 31.99 | 36.56

0.300 628 942 | 1047 | 12.57 | 1571 1676 | 1950 | 20.94 | 26.18 | 29.32 | 33.51

0.325 5.80 8.70 9.67 | 11.60 | 1450 | 1547 | 18.37 | 19.33 | 24.17 { 27.07 | 30.93

0.350 539 8.08 B.98 10,77 | 1346 | 1436 | 17.05 | 17.95 | 2244 | 2513 | 28.72

0.375 5.03 7.45 838 | 10.05 | 12.57 | 13.40 | 1592 | 16.67 | 20.94 | 2346 | 26.81

0.400 471 7.07 7.85 942 | 1178 | 12.57 | 1492 | 15.71 | 1963 | 21.99 | 25.13

0.425 4.44 6.65 7.39 887 | 11.09 | 11.83 | 14.04 | 14.78 | 1848 | 20.70 | 23.65

0.450 4.19 6.28 6.98 838 | 1047 | 1117 | 13.26 | 1396 | 1745 | 19.55 | 2234

0.475 3.97 5.95 6.61 7.49 992 1058 § 1257 | 13.23 | 1653 | 18.52 [ 21.16

0.500 3.717 5.65 6.28 7.54 942 10.05 | 11.94 | 12,57 | 1571 | 17.59 | 20.11
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Modules for Beam Design (Ultimate Theory)

» ANTODNLLUUMUABUNTARSIMARN " I 51"
» Utility

TsP[front_, val_] := Prefix[f[val], front];
TsP[front , val , unit ] := Flatten[Prefix[f[Prefix[f[unit], val]], front]];
LText[list ] := Apply[StringJoin, Map[ToString, list]]:
BlueText[ex_] :=

DisplayForm[StyleBox[ex, FontColor » RGBColor[0, 0, 1], FontWeight -> "Bold"]]:;
RedText[ex_] := DisplayForm|[

StyleBox[ex, FontColor - RGBColor[l, 0, 0], FontWeight -> "Bold"]];

TsT[front , val ] :=BlueText[TsP[front, vall];
TsT[front , val_, unit_ ] :=BlueText[TsP[front, val, unit]];
TsB[front , val ] :=DigplayForm|[FrameBox[TsT[front, val]]];
TsB{front , val , unit ] :=DisplayForm[FrameBox[TsT[front, val, unit]]];
RPrint[expr_] := StylePrint[expr, FontWeight -> "Bold", FontColor -> RGBColorfl, 0, 0]];
WRound[x_, digit : 3] :=If [NumericQ[x], N[Round[x+10~digit] /10~digit], x, %]’



m Input & Parameter

InputParameter[dat ] :=
Block[{},
Clear[b, h, cov, L, upper, tie, lower, M, V, T, kg, m, kse,

cm, type, fundd, emwsew, win, wis, SD30, SD40, SD50, SR24, DB, RB];
£cp = dat[[1, 1, 2]]; *
b=dat[[1, 2, 2]]:
h=dat[[1, 3, 2]]:
cov=dat[[1, 4, 2]];
L=dat[[1, 5, 2]1];

£yU = £5teel[dat[[2, 2, 2]11[[2]]1;
fvy = f5teel[dat[[2, 3, 2]]1][[2]]:
fv = £5teel[dat[[2, 3, 2]11[[31]:
fy = f5teel [dat[[2, 4, 2]]1][[2]1];
upperl = dSteel[dat[[2, 2, 3]]1]:
tie = dSteel[dat[[2, 3, 3]1]1;
lowerl = dSteel[dat[[2, 4, 3]111:
upper2 =dSteel[dat[[2, 2, 4]]1]:
nleg = dSteel [dat[[2, 3, 4]]1]:
lower2 =dSteel[dat[[2, 4, 4]]];

ConcreteSectionParameter|[] ;

Clear[BCode, BType];

BCode = supportC[dat[[3, 2, 2]]1, dat[[3, 2, 4111[(1]1]:
BType = supportC[dat[[3, 2, 2]], dat[[3, 2, 4]1]11[2]];
checkN = CheckNarrowBeam|[] ;

checkD = ChackDaepBeam|[] ;

chaeckW = CheckDaflaction[];

m=dat[[3.l' 3, 2]];
vVl=dat[[3, 4, 2]]:;
resAl = computeMVT[M1, V1] :

M2 =dat[[3, 3, 3]]:
V2 =dat[[3, 4, 3]1]);
reshAZ = computeMVT[M2, V2] ;
M3 =dat[[3, 3, 4]]:
v3 =dat[[3, 4, 4]1]:
resA3 = computeMVT[M3, V3] ;

e e e e e e e e S R B o o R Ak e e o o = M e o o o

47



£Steel [SRSD_] :=

Block[{}.,
SRSD =. ;
If[SRSD = SR24, £y8 = 2400; £35 = 1200] ;
If[SRSD = SD30, £y38 = 3000; £85 =1500] ;
If[SRSD = SD40, fyS = 4000; £35 = 1700] ;
If[SRSD = SD50, fyS = 5000; £33 =1700] ; )
{SRsD, fy3, fa38}] v

dSteel [RBDB ] :=
FromDigits[Select[ToExpression[Characters[ToString[RBDB]]], IntegerQ]]

gsupportClendl , end2 ] :=
Block[{},

1f[And[endl == "S", end2 == "S"],
BeanTypa = {1, "mulnolidelsiry];

If[Or[And[endl == "S", end2 == "C"], And[endl == "C", end2 == "3"]],
BeamType = (2, "mudndsmidnlanmr}] ;

If [And[endl == "C", end2 == "C"],
BeamType = {3, "susdailsmsnsw"}] ;

If[Or[And[endl == "C", end2 == "F"], And[endl == "F", end2 == "C"]],
BeamTypa = {4, "mulu"}]; BeamType]

ConcreteSectionParameter|] :=
Block[{},
¢$=0.9;
¢z =0.85;
Bl =0.85;
I£f[280 < fop £ 560, 1 =0.85-0.05 (fcp-280) /70];
If[fep » 560, 81 =0.65];

H

‘lower=0.1
d=h-cov- (tie» 0,1} - (—)

2
r«0.1
dp =cov+ (tie«0.1) + (upp-+)’
£ 6117
pb:O.ES,Bl—cP

fy 6117+ fy
pmax = 0.75 pb;

fy
gmax = pmax — ;

fep
Rumax = fcp gmax (1 ~ 0.59 qmax) ;
Mr = 0.01 ¢ Rumaxb d*2]

m Check

CheckNarrowBeam[] :=
Block[{},
nRatio =100, L/b;
If [nRatio < 30, chackN= ("<307, " (thu) bifluamueu},
checkN = { "230", " (lLshu) 1Dusmuuen} ] ;
checkN] ;
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CheckDeapBeam|[] :=
Block([{}.
dRatio =h/ (100. L) ;
If[Or[BCode = 1, BCode = 4],
If [dRatio = 0.8,

checkD = { "20.8", (L) fuauin"}, .
checkD = { "<0.87, » (thwm) bisflusmuén»} 1] ;
If {Oxr[BCode = 2, BCode = 3], *

If[dRatioz 0.4,
checkD = { "20.4", * (lithu)uemuin"y,
checkD = { "<0.4", " (#wm) bidusdn"}1] ;

chackD] ;

CheckDeflection]] :=
Block[{},
If[BCode = 1, dw = N[100 L/ 16] ; checkWT = "L/16"] ;
I£[BCode = 2, dw = N[100L/ 1B.5] ; chackWT = "L/18.5"] ;
If[BCode = 3, dw=N[100L/21] ; checkWT = "L/21"] ;
If[BCode = 4, dw = N[100 L/ 8] ; checkWT = "L/8"] ;
T£[d > dw,
{">" <> checkWT, " (1) bidewmnewaumiliiT},
{"3" <> checkWT, " {hithu)dewnsasomslrar}]];

s Compute

ComputeAsBendingf] :=

Block[{},
If[M s Mr,
100 (M/ )
tg = Solve[q (1-0.59q) == —————, ql;
q [a¢ Qi q]

fop
p=Select[—f—q /. tq, 0<# < omax &];
Y

As =Max[bdp];
Asl=0;As2=0;2s3=0];
If[H>M.r,
Asl =bdpmax;
100 (M-Mr)
 $Eyw(d-dp) |
Aa = Asl + As2;
As3 = As2]];
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ComputeAvBending[] :=

Block[{},
M e I ALE SN UL Rt - — m e ",
Av=Pi/4« (0.1tia)*2;
v -
N bxd *

ve=0.53¢sfcp ;

vp = Max[0, v ~-ve];
Vp=vpxbxd;

100 Vp
- nLeg Av ¢s £y d

nv

ComputeStirrup[] :=
Block [{ },

If[nV # 0, SPACING = 1 /nV, SPACING = 100] ;
2 Av

SPACINGMAX = H
0.0015 (100 b)

If[v s ve, Sp = Min[SPACING, 0.01d/2, 0.601];
I£[0.53 ¢s VEcp <v <1.59 ¢s VEep , Sp = Min[SPACING, 0.01d/2, 0.60, SPACINGMAX] | ;
If[1.59¢s VEfcp <v<2.65¢s Vfep , Sp = Min[SPACING, 0.01d/4, 0.30, SPACINGHAK]]:

vCheck = {"s" <> ToString[NRound[2.65 ¢s Vfcp, 2]], RedText[" (thu)"]};
vChack2 = "s2.65¢s+[ £ (shu)";

If[v > 2.65¢s Vecp,

vCheck = {">" <> ToString[NRound [2.65 ¢s Vfep , 2]], RedText[" (hithu) *]}
; vCheck2 = ">2. 65¢s-\} £, (bishu)"; sp= 0]]

ComputeMainSteeal[] :=
Block[{},

Asmin=14bd/fy;

If[As < Asmin,
AsCheckl =" < '; AsUsel = Asmin,
AsCheckl = " : ";: AsUsal = As];

AsUse2 = As3)

SteelChack[dia_: "mm", AsUsel : "cm2"] :=
Module[{}, Aslbar= (Pi/4) (0.1dia)"2;
steel = Cailing[AsUsel / Aslbar];
If[steel s1, steel=2];
If[steel » 8, steel = "miaminwinlimnzen  pIURNTHIRMMERIN" ] ;
{dia, AsUsel, steel, steel Aslbar}}]
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computeMVT[Mz , Vy_] :=
Block[{}, ’
M = Abs[Mz] ;
signM = Sign[Mz] ;
Va=Vy;
If[signM = 1, upper = upperl; lower = lowerl, upper & lowerl; lower = upperl];
ComputeAsBending[] ;
ComputeAvBending[] ; »
ComputeStirrup[]:
ComputeMainSteeal[] :
steall = SteelCheck[lower, AsUsel];
steel2 = SteslChack[upper, AaUse2]

If[signM =1,
raesulth = Map[NRound, {As, As3, v, vc, vp, nV, Ac, z, Ast, vt, nt, vCheck,
vtCheck, Sp, Asmin, AgUsel, AsUse2, steell, steel2, uCHEl, uCEE2}],
resulth = Map[NRound, {As, As3, v, vc, vp, nV, Ac, z, Ast, vt, nt, vCheck,
vtCheck, Sp, Asmin, AgsUse2, AsUsel, steael2, steaell, uCHE2, uCHE1}]]:;
rasulth] ;
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m Print Output

printOutput[data ] :=
Module[{},
Print[{{ .
RedText [LText[{"sm ", data[[2, 1, 1]], " uu? grid »,
data[[3, 1, 2]], "-", data[[3, 1, 4]11}11,

LText[{ BTypa, "t/ ", L, " m"}],
LText[{"mw bxh= ", b, "x", h, " cm2"}],
LText[{"iuziu= ", cov, " em™}]},
{BluaText["asunia £ =" <> ToString[fep] <> "ksa"],
TsP["pp =", b1,
Ts8P["Puax =", pmax]},

{““l’ ""l

TP ["Ry, mx=", NRound[Rumax, 3], "ksec"],

TSP["M, may=", Round[Mr], "kg.m"]},
{BlueText[LText[{"mémainuu ", data[[2, 2, 2]]1}1]1,
LText[{data[[2, 2, 3]], "/", data[[2, 2, 4]1]}].
TaP["£fy=", £yU, "kac"]},

{BlueText[LText[{"mimlasn ¥, data[[2, 3, 2]11}]1.
LText[{data[[2, 3, 3]], "(", nLeg, "Mm)"}],

TsP["£fy=", fvy, "ksc"]},

{BlueText[LText[{"winaiuin ", data[[2, 4, 2]11}]1,
LText[{data[[2, 4, 3]], "/", data[[2, 4, 4]]}].
TsP["£f,=", fy, "kac"]},

{BluaText["anwasumuuay "],

TsP["L/b=", nRatio, checkN[[1]]], RedText[checkN[[2]]]}.:
{BlueText["atwasumuin "],

TsP["h/L=", dRatio, checkD{[1]]]), RedText[checkD[[2]]]},
{BlueText["mifmwiumilny "],

Tgp["d=", d, checkW[[1]]], RedText[checkW[[2]]]},

{""},

{RedText["dunus "],

RedText[data[[3, 1, 2]]], RedText["-"], RedText[data[[3, 1, 4]]11}.,
{RedText["buwud (kg.m) "], M1, M2, M3},

{RedText[ "usisul{kg)"], V1, V2, v3},

{BlueText["As (cm2)"],

LText[{resAl[[1]]}].

LText[{resA2[[1]]1}}],

LText[{resA3[[1]]}]}.
{Red’l'ext["vc(ksc) "1,

"o, 53¢,—\/f; =" <> ToString[NRound [0.53 ¢s VeEcp | ]
vl .59¢,-\ff; =" <> ToString[NRound[1.59 ¢s Vtcp 11-

"2.65¢.1/£L =" <> ToString[NRound[2.65¢s VEcp ]]},
{RedText["v(kac)"],

ToString[resAl[[3]]] <> resAl{[12, 1]] resal[[12, 2]],

ToString[resA2[{3]]] <> resA2[[12, 1]] resA2[[12, 2]].
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ToString[resA3[[3]]] <> resA3[[12, 1]] resA3[{12, 2]]},
{RedText["v-vc{ksc) "],
LText[{resAl[[3]] - resAl[[41]1}],
LText[{resA2[[3]] - resA2[[4]1]}],
LText[{resA3[[3]] - resA3[[4]]}]1},
{RedText["nV (dema3) "], .
LText|{resal[[6]]1}].
LText[{resAZ2[[6]]}],
LText[{resA3[[6]]}]},
{BlueText["Asp, (cm2) "],
LText[{resAl[[15]]1}].,
LText[{resAz[[15]]1}],
LText[{resA3[[15]]}1},
{BlueText["Ayper (cm2) "],
BlueText[LText[{resAl[[17]1]1}]].,
BlueText [LText[{resA2[[17]]}]1].,
BlueText[LText[{resA3[[17]]1}1]1},
{BlueText["Ajoper (cm2) "],
BlueText[LText[{resAl[[16]1]1}]1],
BlueText[LText[{resa2[[16]]1}]1],
BlueText[LText[{reaA3[[16])]1}]11},
{RedText ["Upper (cm2) "],
RedText[
LText[{resAl[[1%, 3]1]. data[[2, 2, 3]1], "(", NRound[resAl[ [19, 4]], 2], ")"}]],
RedText[LText[{resA2[[19, 3]]1, data[[2, 2, 311, "(",
NRound[resA2[[19, 4]1, 2], ")"}11.,
RedText[LText[{resA3[[19, 3]], data[[2, 2, 3]], " (",
NRound[resA3[[19, 4]]1, 21, ")"}11},
{RedText["Tie"],
RedText[LText[{data[[2, 3, 3]], "€", resAal[[14]1}]1],
RedText[LText[{data[[2, 3, 311, "@", resA2[[14]11}]1],
RedText[LText[{data[[2, 3, 3]], "@", reaA3[[14]1}11},
{RedText{"Lower {(cm2) "],
RedText[
LText[{resAl[[18, 3]], data[[2, 4, 3]], "(", NRound[resAl[[18, 411, 2], ")"}1],
RedText{LText[{resa2[ (18, 3]], data[[2, 4, 3]], " (",
NRound[resAZ[[18B, 411, 2], "}"}11,
RedText [LText[{resA3[[18, 3]], data[[2, 4, 3]1], "(",
NRound [resA3[ {18, 411, 2], ")}"}11}, {""}} // TableForm] ;

sectl = graphicBeam[{0.01b, 0.01 h, 0.01 cov},
{{lower, resAl[[18, 3]]}, {upper, resAl[[19, 3]]}, {tie, resAl[[14]]})}.,
{ToString[data[[2, 4, 3]]], ToString[data[[2, 2, 3]]], ToString[data[[2, 3, 3]11}]:
sect2 = graphicBeam[{0.01b, 0.01h, 0.01 cov},
{{lower, resa2[[18, 3]]}, {upper, resA2[[19, 3]]}, {tie, resA2[[14]]})},
{ToString[data[[2, 4, 3]]], ToString[data[[2, 2, 3]]], ToString[data[[2, 3, 3]1]]1}];
sect3 = graphicBeam[{0.01bL, 0.01h, 0.01 cov},
{{lower, reaA3[[18, 3]]}, {upper, resA3[[19, 3]]}, {tie, resA3[[14]]}},
{ToString[data[[2, 4, 3]1]], ToString{data[[2, 2, 3]]], ToString[data[[2, 3, 3]]1]}]:

Show [GraphicsArray[ {sectl, sect2, sect3}], ImageSize -» 520];
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m graphics

graphicBeam[{B_ , H , cov_}, {{dLower , nLower }, {dUpper_, nUpper_}, {dhoop_, shoop_ }},
RDB_: {"DB20", "DB20", "RB6"}] := :
Modulea[{}, s
cow = cov + dhoop / 1000 ;
envelop = {{0, 0}, {0, H}, {B, H}, {B, 0}, {0, 0}};
hoopl = {{cov, cov}, {cov, H-cov}, {B-cov, H-cov}, {B-cov, cov}, {cov, cov}};
hoop2 = {{cow, cow}, {cow, H-cow}, {B-cow, H- cow}, {B-cow, cow}, {cow, cow}};

sLower = (B - 2 cov - 0.002 dhoop - 0.001 dl.ower) / (nlower -1) ;
sUpper = (B- 2 cov - 0.002 dhoop - 0.001 dUpper) / (nUpper -1);
coorLow = {1.1B, cow}; txtLow = ToString[nLower] <> RDB[[1]];
coorUp = {1.1 B, H- cow}; txtUp = ToString[nUpper] <> RDB[[2]] :
coorHoop = {1.1B, 0.5H}; txtHoop =RDEB[[3]] <> " @ " <> ToString[shoop];
Graphics|
{Lina[envelop], Linalhoopl], Lina[hoop2],
Table[Circla[ {cow + 0.0005 dl.ower + i sLower, cow+ 0.0005 dL.ower}, 0.0005 dLowar],
{i, 0, nLower -~1}},
Tabkle[Circle] {cow + 0.0005 dUpper + i sUpper, H - cow - 0.0005 dUpper}, 0.0005 dUppar],
{i, 0, nUpper-1}],
Text[txtUp, coorUp, {-1, 0}],
Text[txtLow, coorLow, {-1, 0}],
Text [txtHoop, coorHoop, {-1, 0}]1}.,
AspectRatio -+ Automatic, PlotRange -> {{-0.1B, 3.5B}, {-0.1H, 1.0H}}11]
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