Example for the Layered Section

Given Data

Strain at Mid-Height €0 =
Slope=

Concrete in Compression

Concrete in Tension

0.0001
0.00009

fou=
fe=
&=
2.
E =

on o, PR
(T T TR TR

Steel in Compression and Tension
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Given Data:
i #* 7}‘%— For Steel Reinforcement:
L 20y 2y S0 g2y fy - 4000 Kg/em
A L l{l 6000 Kg/cnt The layers numberad from top to bottom
l 10 - 2x2. — % Es 200000’0 Kg/e e z i3 positiva above tha reference axis and nagativa below the reference axis
7 & 0.18
0% = e 030
Reference 20 0 10x 5.0 Reference — 0 f;u . Gl . .
Axis ~ x S Axis —/\] For Congrete in Compression:
107‘_ ll 2L !_c.u 300 K’gv‘cm;
|I0 L 2x25 0 fc 240 Kg/em
4 " ¥ o = 0.003
A 57 T P e By = 0.004
¥ L -*%F For Concrete in Tension:
2 a 70 A —
B Saceion fetr 24 Kg/em
240cm) Layered System £g 0.003 | -|
€ =g —=6.2 e = 0.0003
I
Iable of Layered Elen
1 2 4 5 6 T 3 10 1 12 13 14 15 16 17
Layer No|  Material b I & = Siisan. E s | ot l‘- equivalcn{ Euruiat i M Area Area’EL Area’E,,.a' Are Euveant "2’
| (cm) (-) kglem® ton mt em’ kg kg.cm kg.cm®
| 1 Concrete 50 28.75 | -0.002438 Compreszion 1 -233.00 33666.67 -23.12 -53.37 125.00 1T08333.33 336614553.33 J6TT663270.83
| 2 Steel 3.22 26.25 | -0.002263 Compression 1.5 -341.83 1767355.50 -32.20 -5.45 3255 | 163665505.29 | 4236235342.54 12T77531431.71
3 Concrete 50 22.50 | -0.001325 Compreszion 1 -203.15 10366667 -52.30 177 250.00 | 2716666667 611250000.00 13753125000.00
4 Concrete 5 30 17.50 | -0.001475 Comprezsion 1 -177.98 120666.67 -26.70 -4.67 150.00 | 13100000.00 316750000.00 5543125000.00
5 Concrete 5 30 12.50 | -0.001025 Compression 1 -135.98 132666.67 -20.40 -2.55 150.00 | 13300000.00 2453750000.00 3103375000.00
& Concrete 5 20 7.50 | -0.000575 KCompression 1 -53.18 14466667 -5.32 -0.62 100.00 | 14466666.67 103500000.00 $13750000.00
7 Concrete 5 20 2.50 | -0.000125 Compression 1 -13.58 156666.67 -1.96 -0.05 100.00 | 15666666.67 33166666.67 ITIEE66.6T
[ Concrete 5 20 -2.50 | 0.000325 | Tension 1 23.33 TIT94.57 2.33 -0.06 100.00 TITI457.18 -1T345717.35 44371734.57
3 Concrete 5 20 -7.50 | 0.000775 Tenzion 1 11.33 14623.66 113 -0.03 100.00 146236553 -10367741.94 $2258064.52
10 Concrete 5 30 -12.50 | 0.001225 Tenzion 1 6.76 5513.92 1.01 -0.13 150.00 $27955.34 -10343554.23 123373177.54
11 Concrete 5 30 -11.50 | 0.001675 Tension 1 5.05 3013.50 0.76 -0.13 150.00 452025.53 -T310447.76 135432835.62
12 Concrete 5 50 -22.50| 0.002125 Tenzion 1 3.33 1563.63 0.53 -0.13 250.00 332156.56 -5523523.41 133523411.76
13 Steel 2.5 7.85 -26.25| 0.002463 | Tension 12.5 320.00 1624365.45 78.50 -20.61 245.31 | 33547T157.36 | -10460025350.71 | 274575666245.66
14 Concrete 2.5 50 -25.75| 0.002653 | Tension 1 1.13 442.97 0.15 -0.04 125.00 55370.93 -1531315.54 45767580.29
-86.27 -57.73 | 2057.83 | 673523333.52 | -4560287335.23 | 420337631537.97
Hormal force = -86.27 tom Beading moment = m.t
A =3 0]
% 673523334 -2250143333 1.40323E+11
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Strain Curve for Concrete and Steel
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