CE472

Q1)
super imposed = 2 Kn/m? |\LL = 3Kn/m? h =185mm
a)
h,; =L=M= 166.67 mm
™24 24
h > h,;, — ok
b)
DL = (0.185 x 24) + 2 = 6.44 kn/m?
LL = 3 kn/m?
Wu = 1.4(6.44) + 1.7(3) = 14.116 Kn/m?
c)
M,+ = % * 14.116 = 3.72 = 13.803 kn.m
M,— = % * 14,116 = 3.7% = 21.47 kn.m
d)
M, =20 kn.m ,Assume d, =12
d= 185—20—£= 159mm , R, =20/i* 10° = 0.879 Mpa
2 1000 * 1592
. 420 19765, p= 1 _j _2x0.879 19765 | _ 0.00214
0.85 * 25 19.765 420

A, = 0.00214 % 1000 x 159 = 340 mm?, A, = 0.0018 * 1000 * 185 = 333 mm?
113.04

Smax = min( * 1000 = 332.5mm ,300mm, 2 x 185 = 370) = 300 mm

for flexural — use P12@300 mm
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Ag shrinkage = 0-0018 * 1000 * 185 = 333 mm?

113.04
333

Smax = min( * 1000 = 339.45 mm, 300mm, 4 = 185 = 740) = 300mm

for shrinkage — use @12@300 mm

d)
1.15 % 14.116 = 3.7
c,=115, 1V, = z =30.03 kn
12
d= 185—20—7= 159 mm
5
@V, = 0.75 * %1000 * 159 * 1073 = 99.375 kn
V. >V, - ok
f)
Wu=load from slab +self weight
UITELAEEREE T TR T T
A /\
] Beam C-D T
Wu slab = 14.116 kn/m?
4 4
Wu beam(B — E) = 14.116 (E + E) + 1.4 % (0.415 % 0.3 * 24) = 60.65 kn/m
a)

Force transfer from beam (B-E) to (D-F):-

8.1-03
Piop = 60.65  (~———) = 236.535 kn/m
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Q2)
super imposed = 2Kn/m? ,LL = 3Kn/m? h = 190 mm
Wu = 1.4(2 + 0.19 * 24) + 1.7(3) = 14.284 Kn/m?
Span B;-B,
Ly (m) 5
L, (m) 5
Ln (M) 4.7
Ly
I—min (m) 6
CS width (m) =0.5 Lmin 3
Moment coefficients 0.26 0.52 0.7
-ve and +ve moments 51.27 102.55 138.05
CS moment (%) 100 60 75
CS moments (kN.m) 51.27 61.53 103.54
Q2)
a)

Ag = 628 mm? Ay, = 628 mm?
Ay =90+ 103 mm? , A, = 1256 mm?

I — At point &, = 0.006

di =60mm , , d3 =240mm

0.003
=—=x (3
0.003 + ¢,

0.003

= 0.003 £ 0,006 " 240 = 80mm

i

& = * (0.003
_60—-280

0.003 = —0.00075
80

&
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240 — 80
&y = ———x0.003 % 0.003 = 0.006
80
fsi:Si*E: —420 < fSl<420

fs1 = —0.00075 % 200,000 = —150

fs2 = 0.006 x 200,000 = 1200 > 420 = use 420 Mpa
a, =B *C
a, = 0.85 %80 = 68mm
ap, >d; - compressionzone , a,<d; - tensionzone
Fy = fy *Ag x 1073 — Tension Zone
Fy = (fsi +0.85%f.") x Ay * 1073 — Compression Zone
Fyy = (=150 + 0.85 * 25) * 628 * 1073 = —80.855 Kn
Fy; =420 % 628« 1073 = 263.76Kn
C.=085%f «bx*B+c*1073

C, = 0.85 25 %300 0.85 %80 x 1073 = 433.5 Kn

P, = 433.5 — (—80.55 + 263.76) = 250.595 Kn
h a h h hoL
Mn=CCI:E_E]-{_FSlI:dl_E:l-l_FSZI:dZ_E +F33[d3—§]*10

300 68
2 2

300
> ] %1073 =78.87 Kn.m

300
M, = 433.5 [ ] —80.855 [60 - T] +236.76 [240 -

@P, = 0.9 * 250.595 = 225.536 Kn
oM, = 0.9 x 78.87 = 70.98Kn.m

Il — atpoint C =150 mm

di=60mm , , dz =240mm

* 0.003

& =

i

* 0.003

Ay
I
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60— 150 1003 = —0.0018
= * U. = —Uu.
&1 150
240~ 150 1 003 = 0.0018
= —x (). = ().
€2 150
fss=&*E = —420 < fy; <420

fs1 = —0.0018 * 200,000 = —360
fs2 = 0.0018 * 200,000 = 360
a, =B *C
ap = 0.85 %150 = 127.5mm
ap, >d; - compressionzone , a, <d; - tensionzone
Fy = fy *Ag x 1073 — Tension Zone
Fy = (fsi +0.85%f.") x Ay *x 1073 — Compression Zone
F;; = (=360 + 0.85 * 25) * 628 * 1073 = —212.735 Kn
F, =360 * 628 x 1073 = 226.08Kn
C.=085%f «bx*B+c*1073

C, = 0.85 25 %300 = 0.85 x 150 x 1073 = 812.813Kn

P, =812.813 — (—212.735 4+ 226.08) = 799.468 Kn
h a h h h .,
My = Cely =]+ Fa | =5] + R =3 ] 4 B [y =5 10

300 127.5 300
M, =812.813 [T |~ 212.74 [60 - T] +226.08 [240 -

300
5 ] %1073 = 109.6 Kn.m

@P, = 0.65 * 799.468 = 519.654 Kn

PM,, = 0.65%109.6 =71.24 Kn.m
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b)
fo=25MPa , 300x300 , L=3000 , K=1 , M;==M,;=100Knm
Double curvature

13000 _ 5, 12( 100) — 33.33 < 46 = short col
0.3%300 — —100 . = short column

A
Q3) 400 mm Feou = 16 Kn/m?
qa; = 280 Kn/m? ,400x400

y

Piead = 1500 Kn , Bive = 1300 Kn 3
800 mm Y concrete = 24 Kn/m

a)
Onet = 280 — {0.4 x 16 + 0.8 x 24} = 254.4 Kn/m?
Minimum Area of footing = % = 11.006 m? N
b)
< > l,=3.5m
L,=1.55
v
Quic = LA 1502;2;7 1300 _ 35184 Kn/m? ,L, = 3'52;0'4 —155mo2 M
M, = Quit * Ly * 12 _351.84+3.5+ 1.552 147997 Kmm

2 2
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B " 35m

A
v

3.5m

Py =C; +dg =400+ 710 = 1110 mm
P, =C, +dg =400+ 710 = 1110 mm
V, =W, (A, —A.) =351.84 (3.5%3.5—-1.11 % 1.11) = 3876.54 KN

b, =length of critical perimeter= 2*(P,+ P2)= 2*(1110+ 1110)=4440 mm.

_ i long side y _ 400
B.=column length ratio (shortside) =00 = 1
os =40
( 2\ V25 3 )
(1 + I) e 4440 * 710 x107° = 7881 Kn
. 40 * 710\ v25
V. = Min{ (2 > 444 10 x10~3 = 11028.67KN 1 = 5254 KN
c ( + 2210 ) 12 * 0+710x10 028.67KN
V25 3
L 3 * 4440 * 710x107° = 5254 Kn )

@V, = 0.75 * 5254 = 3940.5 Kn > 3876.54 Kn - ok
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