CE472

A-solid slab design:

a)
W l _3000_125
min =94 T g T T
h > hy,;, — ok
b)
DL = own weight + superimposed
DL = (0.18 % 25) + 2 = 6.5 kn/m?
LL =3 kn/m?
Wu = 1.4(6.5) + 1.7(3) = 14.2 Kn/m?
1
M,+ = 1z *14.2+2.7=7394 kn.m
1
M, —= 'y *14.2 2.7 = 8.6265 kn.m
c)
M, =20 kn.m ,Assume d, =12
d =180 - 20 12 154 R __20/09 _ 10% = 0.937 M
= — —_——_—— — * = V.
2 mm " = 71000 = 1542 pa
420 19.765 1 L h 2%0.937 *x19.765 | _ 0.00228
Mm=085%25 '™ P T 19765 420 e

A = 0.00228 * 1000 * 154 = 351.5mm?,  Agmin = 0.0018 x 1000 * 180 = 324 mm?

113.04
3515

Smax = min( * 1000 = 321.6 mm ,300mm, 2 * 180 = 360) =300 mm

for flexural — use P12@300 mm

Ag shrinkage = 0.0018 % 1000 * 180 = 324 mm?

~ (113.04
Smax = mm( 324

* 1000 = 348.89mm, 300mm, 4 * 180 = 720) = 300mm

for shrinkage — use @12@300 mm
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g). Wus=load from slab +self weight

B Beam B-E R,
Wu slab = 14.2 kn/m?

3 3
Wu beam(B —E) = 14.2 (E + E) + 1.4 % (0.42 % 0.3 % 25) = 47.01 kn/m

Pu=load from beam E-B

Wu= load from slfb +self weight + weight of wall

B Beam D-F e
Wu beam(D — F) = 1.4 % [(0.42 * 0.3 %« 25) + (3% 2.8)] = 16.17kn/m

6.2
Pubeam(D — F) = 47.01 - = 145.731 Kn
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B-joist slab design:

a)
h = : —3000—16216
min =185 185 oo
h =380 mm > h,,;, — ok
500
hf > (SOmm = = 41,67 mm) =50mm hf =80mm ok
h,, #(3.5 * 150 = 525mm) h, =300 mm ok
b, = 100 mm b, = 150 mm ok
S » 800 mm S =500mm ok
b =500 + 150 = 650 mm ) by -
A
hf hf
h
hw hW
v
< e >« > +—>
bw S by by,
b)

The appropriate direction of joists slab is with short direction

Q)
DL = own weight + superimposed
DL = (0.08 * 25) + 2 = 4 kn/m?
LL = 3 kn/m?
Wu =14DL+ 1.7LL
Wu = 1.4(4) + 1.7(3) = 10.7 kn/m?

Load on typical rip:

Wu,py, = 10.7 % (0.65) + 1.4 % (0.3  0.15 * 25) = 8.53 kn/m
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Wu= load from slab +self weight + weight of wall

(LLERLETRREREIRR IR TR R PR RO
A A

T Beam A-D T

Wu beam(A — D) =

8.53 /3
5ec (E - 0.15) + 1.4 % [(0.6 x 0.3 % 25) + (0.3 % 2) + (2.8 * 3)] + 1.7 = (0.3 * 3) = 38.146 kn/m

e)

Wu= load from slab +self weight

A Beam B-E e
853 (/3 3
Wu beam(B — E) = m * (E + 5~ 0.3) + 1.4 % [(0.6 *0.3%25)+ (0.3*2)]+1.7*(0.3x3)

Wu beam(B — E) = 44.10 kn/m

Pu=load from beam B-E

Wu= load from slfb +self weight + weight of wall

Wu beam(A — C) = 1.4 % [(0.6 * 0.3 * 25) + (2.8 * 3)] = 18.06 kn/m

6.2
Pu beam(A — C) = 44.10 -5 = 136.71 Kn
6 1
Axial load on column(A)from beam (A—C) = [18.06 * E] + [136.71 * 5] = 122.535Kn

6.5
Axial load on column(A)from beam (A — D) = [38.146 * 7] = 123.9745 Kn

Self weight of column A =1.4%0.3%0.3%25%28=28.82Kn
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Total axial load on column A =

No.of story * (Axial load from beam (A — D) + Axial load from beam (A — C)
+ self weight of column A)

Total axial load on column A = 4 « (123.9745 + 122.535 + 8.82) = 1021.318 Kn

Ag; = 1471.875mm? , Ay, = 981.25mm? , Ay = 1471.875 mm?

Ay =250+ 10® mm?* , Ay = 3925 mm?
P, =[085 (4 —Ag) + f, * Ay | ¥ 1073

P, =[0.85 20 % (250 * 103 — 3925) + 420 *3925] 1073

P, = 5831.775 Kn
OPymax = 0.80 % 0.65  [0.85 f,"(A; — Ag) + f, * A | ¥ 1073
BP, ax = 0.80 = 0.65 * [0.85 20 * (250 » 103 — 3925) + 420 % 3925] x 1073
OP, max = 3032.523 Kn

di =625mm , d, =250mm , d3 =437.5mm

0003
= —x
0.003+¢ °

Balanced point &, = 0.0021

0.003

=0.003_{_0,0021*437.5=257.35mm

C
& = * (0.003

| 62.5 - 257.35
17775735

250 -257.35
£ = 755735

* 0.003 = —0.0023

% 0.003 = —8.5681 % 10>

_ 437.5—-1257.35

= . = 0.0021
&3 55735 *0.003 = 0.00
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fsi=&g+E= —420 < f; <420
fs1 = —0.0023 x 200,000 = —460 wuse — 420 Mpa
fez = —8.5681 % 107> % 200,000 = —17.1362 Mpa
fs3 =0.0021 200,000 = 420 Mpa
a, =B *C
a, = 0.85 x257.35 = 218.75 mm
a, >d; — compressionzone , a,<d; - tensionzone
Fy = fy *Ag x 1073 — Tension Zone
Fy = (fsi +0.85%f.") x Ay * 1073 — Compression Zone
Fy; = (—420 + 0.85 = 20) = 1471.875 * 1073 = —593.16 Kn
Fy; = —17.1362%981.25% 1073 = —16.815 Kn
Fy3 = 420+ 1471.875+ 1073 = 618.1875 Kn
C.=085xf «b*f*c*1073

C. = 0.85 20 %500 * 0.85 * 257.35 1073 = 1859.35 Kn

P, = 1859.35 — (—593.16 — 16.815 + 618.1875) = 1851.14 Kn
h a h h ho
Mn=CCI:E_E]-{_FSlI:dl_E:l-l_FSZI:dZ_E +F33[d3—§]*10

500 218.75

+ 618.1875 [437.5 +

500 500
] —593.16 [62.5 - T] —16.815(250 — T]

500 ;
> ]* 1073 = 487.44 Kn.m

@B, = 0.65 % 1851.14 = 1203.24 Kn

@M, = 0.65 * 487.44 = 316.84Kn.m
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point B, M, @h, oM,
Pure compression @ = 0.65 4665.42 0 3032.523 0
Balanced @ = 0.65 1851.14 488.6 1203.24 317.59
0.005 strain @ = 0.9 780.2404 427.5199 702.2163 384.7680
Pure bending @ = 0.9 0 323.6746 0 291.3071
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