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Summary

We have, at present, found some studies on the optimum design of reinforced
concrete about the simple slab but very few about the multi-story and multi-span slab.

The aim of this study is to make a optimum design of coalesced beam and column
slab constructure. Some results of the evalution by using the optimalized algorithm
that was developed in this study are as follows.

@ Slab was mainly restricted by the constraint of effective depth, bending moment,
and minimum steel ratio; especially the effective depth was the preceding crifical
constraint. In the optimum design of slab, therefore, the constraint about the minimum
thickness should be surely considered. '

@ This optimum desigh is good economy as much as some 3.4%~6.2% compared
with the conventional design method.

® In most case, it was converged by 3 to 6 iteration regardless of the highest or
lowest value and only in case of N=1 and case 1, there is a little oscillation after
the 3rd iteration but it makes no difference in taking either the highest or lowest
value because the range of oscillation is low as much as about 1,2% of the total
construction cost. ,

@ In this study the result seeking for constraints that make no difference in the
least cost design shows that shear stress and maximum steel ratio may not be
considered in it.

(B Bending moment was converged by one time iteration regardless of the initial
value, while steel ratio, in most case, by two times because both bending moment and
steel ratio are the function of effective depth.
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Table-1. Design Condition

Structural Geometry

Design Strength |

General Design Design Loading

(kg/cm?) Condition
N Constraind :
P Q Size (cm)
Condition 6,4=210 | C,=0.0358 won/cm®
Li=750 Bp=35 | case 1 0,=2800 | C,=2.2256 won/cm®
1 1 Lg=600 B,=50 ces | c s \
He=350 Hp=40 T,=/. r=0.5248 won/cm
2 W,;=0.07kg/cm?*
L;=700 By=50 C.=0.037 won/cm?®
2 Lg= 3 a=
s=500  B,=45 0o =240 C,=2.3434 won/cm®| W, =0.0024 X
3 He=350 Hyp=35 tkg/cm?
case 2 ¢y=3500 Cr=0.5248 won/cm?
L,;=650 B,=28 -
3 Lo=550 B,=40 7,=8.21 ¢=_O.9 d’=3cm
4 ¢, =0.85
He=350 Hp=35 dn=d,=1.3cm
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o 34 Y BEL T2AEE oLt B
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Table-2. Optimum Values (@=1 3 )

N | case [deem) | As | A | Aa | A | Ax | Aa | A [ A | As | An
1 1 12.65 5.63] 5.63 5.18 5.63 5.63 5018 37.48] 37,01 19.48] 9.86
2 12.42] 5.11 5110 511 511 5.1 S0 30.79) 30.79) 17.3s) 8.24
) 1 | 12.12] 5.99 5.99 501 6.28 6.28] s.01 d9.4 39,4 20.72] 11,51
2 12.880 5.26| 5.26 5.26| 5.280 5.26 5.24 29.87] %9.87] 17.86] 8.61
3 1 12.24) 6.480 5.05 5.05 6.48) 5.05| 5.08 42.92( 17. 14| 30.3| 10.54
2 1.0/ 5.30 530 5.30 5.30 5.30 5.30 32.39 18.0) 2305 7.89
4 1 1271, 6.29] 5.20 5.200 6.59] 5.200 5.20 41.57] 17.67] 29.45 10.98
2 13.49| 5.46] 5.46| 5.46] 5.46] 5.46 5.46| 31.43] 18.55 22.45 8.24
N I case i Agy l Asi, | Ag, ! A Agis l Agie [ Agir 7A51Va | COS‘T ‘;?;
1 1 0.8 5.18] 9.86] 9.86 518  20.00 29.0 1601 585853 8
2 8.24) 511  8.24 8.24 511 2632 26.32] 13.7/ 580495 | 4
. 1 5.82] 7.88) 11.51] 5820 7.88 37010 11.34 25.09] 601623 | 4
2 5.26|  5.94  8.61 526  5.94 27.52] 11.91 11.85 594369 | 4
3 1 10.54) 5511 11,190 11,19 s5.85 33.81 33.81] 17.45 601047 | 3
2 7.890  5.300 837 837 530 2518 25.13 13.13/ 595432 | 5
4 5.571  7.55 11.67]  5.90 8.0l 35.23 11.78 24.02 614950 | 5
2 5.46|  5.72  8.75  5.46  6.08 26.26| 12,370  18.1, 609014 | 4
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Table-3. Design Bending Moment in optimum value (Q=1ZH )

N | case { BM, I BM, ,‘ BM, ! BM, ;l BM; l BM, ‘ BM, ; BM, BM,
. I | 179,563 179,563 96,688 179,563| 179,563| 96,688| 1,152,753] 1,152, 753] 620,713
|2 | 178,746 178,746 96,248 178,746| 178,746| 96,248| 1,147,508 1,147,508 617,889
) . 177,699 177,899 95,684 185,992} 185,992 100, 149, 1,140,786| 1,140, 786! 614, 269
|2 | 180,373 180,373 97,124] 188,790, 188,790 101,656 1,157,951| 1,157,951 623,512
4 b 193,5835 100, 281| 139, 252| 193,583] 100, 281| 139, 252| 1,242,761 193,066} 893, 964
} 2| 196,756] 101,607| 142,044 196,756 101,607, 142, 044) 1,263,131 167,083 911,888
4 1 195, 547, 101, 16¢| 140, 975| 204, 673 105, 889 147,554/ 1,255,370] 176,415 905, 028
2 | 198,832 102,185| 143,892| 208, 111| 106,958| 150,607| 1,276,457 152,489 923,752
N | case | BM,, | BM, ]BM,, ]BMH IBM,. ]BM,, | BM, BM,, | BM,
1 1| 276,060] 276,060 148, 648 276, 060| 276,060| 148,648 863,400 863,400, 444,907
2 | 274,804{ 274,804] 147,971] 274,804| 274,804 147,971| 859,471 859, 471] 462,792
) 1 | 294,068 153,778] 205,552 294,068 153,778 205,552 919,721] 213,221| 642,879
2 | 298,810 155,867| 209,531| 298,810 155, 867} 209,531]  934,551| 185, 540| 655, 325
3 1 | 273,812 273,812 147,437| 289,784| 289, 784 156,038  856,368] 856,388 461,121
2 277,954 277,954‘ 149, 667| 294, 168| 294, 168| 158,398 849, 321 869, 321} 468, 096
4 1 | 297,739 155, 450| 208,627] 315,107 164,518 220,797 931,201 191,333 652,498
2 402, 689 157, 137) 212, 831| 320, 346| 166,303| 225,247, 946,683 166, 341} 465, 649
61
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