FORMULAS AND TABLES FOR USE IN NOVEMBER AND DECEMBER SAC3000
NOVEMBER/DECEMBER EXAMINATION (2019)

ND. BUILDING

ANY APPLICABLE FORMULA BELOW MAY BE USED FOR BEAM DESIGN
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FORMULAE RECTANGULAR CONCRETE BEAM DESIGN IN BENDING
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FORMULAE FOR CONCRETE BEAM SHEAR DESIGN
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Table 3A - weights of materials
Material Mass density KN/m3
plaster cement & sand 23.0
gypsum 17.0
Reinforced concrete 25.0
Clay bricks 19.0
Natural aggregate concrete bricks | 22.0
Light hollow concrete blocks 12.0
Timber 5.0
Steel 70.0
Aluminium 28.0
Glass 25.0

Table 3 B— weights of materials

Materials Unit weight KN/m?
Acoustic ceiling tiles 0.1
Asphalt(19mm) 0.45




Sand / cement screed (25mm) 0.6
Vinyl tiles 0.05
Slates 0.6
Steel roof sheeting 0.15
Timber floorboards 0.15

TABLES FROM SABS 0100-1

Table 4: Typical partial factors of safety for loads yy.

Lead combina- Ultimate limit state Serviceability limit state
tion Self-weight | Imposed | Wind | Self-weight | Imposed | Wind
load load load load load load
Self-weight load 1.5 — - 1.1 - -
: (0.9) {1.09)
Self~weight load 1.2 1.6 - .1 1.0 -
+ live load 0.9) (0) (1.0) ©
Self-weight load 1.2 0.5 13 1.1 03 0.6
+ live load 0.9) (0) (1.3) (1.0) (O (0.6)
+ wind load ' :

;’Table 9:  A.Js, (mm*/mm) for links with two legs

" See SABS 0160 (1989) for a complete discussion on loads and their combinations.

i Link spacing (mm)
D‘S;“ﬂi;“ 75 100 | 125 | 150 [ 200 { 250 | 300 | 350 400 | 450 | 500
8 1.340 | 1.005 | 0.804 | 0.670 | 0.503 | 0.402 | 0.335 0.287 | 0.251 {0.223 | 0.201
10 2.09411.571 12571 1.047 | 0.785 | 0.628 | 0.524 | 0.449 0.39310.3491C314
12 3.016 12.262 | 1.810| 1.508 [ 1.131} 0.905 0.754 | 0.646 | 0.565 | 0.503 | 0.452
16 5362 14.021|3.217]2.681 12.011|1.608 1.340 | 1.149 | 1.005 | 0.894 | 0.804




Table 31: Reinforcement areas {mm?).

No Bar diameter (mm)
8 10 12 16 20 25 32 40

1 50.3 78.5 113.1 201.1 314.2 | 490.9 | 8042 | 12566
2 101 157 226 402 628 982 1608 2513
3 151 236 339 603 042 1473 2413 3770
4 201 314 452 804 1257 1963 3217 5027
5 251 393 565 1005 1571 2454 4021 6283
6 302 471 679 1206 1885 2945 4825 7540
7 352 550 792 1407 2199 3436 5630 8796
8 402 | 628 905 1608 2513 3927 6434 10053
g 452 707 1018 1810 2827 4418 7238 11310
10 503 785 1131 2011 3142 4909 8042 12566
11 553 864 1244 2212 3456 5400 8847 13823
12 603 942 1357 2413 3770 5890 8651 15080
13 653 1021 1470 2614 4084 6381 10455 | 18338
14 704 1100 1583 2815 4398 6872 11259 | 17593
15 754 1178 1696 3016 4712 7363 | 12084 | 18850
16 804 1257 1810 3217 5027 7854 | 12868 | 20106
17 855 1335 1923 3418 5341 8345 | 13672 | 21363
18 905 1414 2036 3618 5655 8836 14476 | 22619
19 955 1492 2149 3820 5969 9327 | 15281 | 23875
20 1005 1571 2262 4021 6283 9817 | 16085 | 25133
21 1056 1649 2375 4222 6597 10308 | 16889 | 26389
22 1106 1728 2488 4423 6912 10799 | 17693 | 27646
23 1156 1806 2601 4624 7226 11290 | 18498 | 28903
24 1206 1885 2714 4825 7540 | 11781 | 19302 | 30153
25 1257 1963 2827 5027 7854 12272 | 20106 | 31416
26 1307 2042 2941 5228 8168 12763 | 20910 | 32673
27 1357 2121 | 3054 5429 8482 13254 | 21715 | 33929
28 1407 2199 3167 5630 8796 13744 | 22519 | 35186
29 1458 2278 3280 5831 9111 14235 | 23323 | 36442
30 1508 2358 3393 8032 9425 14726 | 24127 | 37699
31 1558 2435 3506 6233 9739 15217 | 24932 | 38956
32 1608 2513 3619 6434 10053 | 15708 | 25736 | 40212
33 1659 2592 3732 6635 10367 | 16199 | 26540 | 41469
34 1709 2670 3845 6836 10681 | 16690 | 27344 | 42726
35 1759 2749 3958 7037 10996 | 17181 | 28149 | 43982
36 1810 2827 4072 7238 11310 | 17671 | 28953 | 45239
37 1860 2906 4185 7439 11624 | 18162 | 29757 | 45496
38 1910 2985 4298 7640 11938 | 18653 | 30861 | 47752
39 1960 3063 4411 7841 12252 | 19144 | 31366 | 49009
40 2011 3142 4524 8042 12666 | 19635 | 32170 | 50265
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