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Check of Flexural Strength
Strength | limit State (Factored Moments):
Mpc = Mpey + Mpe, = 1920.24 + 180 = 2100.24 kN.m
M, =n;[1.25Mp; + 1.50Mpy, + 1.75M;; 4 1m]
= 1.0[1.25 x 2100.24 + 1.50 x115.2 + 1.75 x 1955.35] = 6220 kN.m
Aps = Np. Ay, = 27 x 98.7 = 2664.9 mm?
0.5fp, = 0.5x 1860 = 930 MPa
fpe = R.fpi = 0.8x 1395 = 1116 MPa > 0.5f,, = 930 MPa - OK
dys = h — yp, = 1650 — 120 = 1530 mm
B, = 0.85 —0.05(f; —28)/7 = 0.85 — 0.05(35 —28)/7 = 0.8
k =2(1.04—f,,/fn) = 2(1.04 - 0.9) = 0.28
Aps-fpu

085/ B1. b + k. Aps. fou/ dps
2664.9 x 1860

~ 0.85x35x0.8x2146.6+ 0.28 x 2664.9 x 1860/1530
¢ = 95.33 mm < 200 mm - rectangular section
fos = fou(l —k.c/d,s) = 1860(1 — 0.28 x 95.33/1530) = 1827.55 MPa
a=f;.c=08x9533=7626mm
M, = Aps. fos(dps — a/2) = 2664.9 x 1827.55(1530 — 76.26/2) = 7265.76 kN.m
¢p=10->M,=M,
M, = 7265.76 kN.m > M,, = 6220 kN.m .. OK

Check of Minimum Reinforcement

fr = 0.63,/f] = 0.63 x V35 =3.73 MPa
P, = Apg. fro = 2664.9 x1116 = 2974 kN
P, P.e, 2974x10° 2974x103x504

Jeve = 4t 75, = 525x10° | 180.07x10°

Mg, = (ﬁ” + fc,pe - MD,nc/Sbg)Sbcg
= (3.73 + 13.99 — 1920.24/180.07) x 303.97x10° = 2144.85 kN.m
Mgy = fr.Speg = 3.73 x 303.97x10° = 1133.81 kN.m -~ OK
1.2M_,. = 1.2 x 2144.85 = 2573.82 kN/m
1.33M,, = 1.33 x 6220 = 8272.6 kN.m > 1.2M_, - OK
M, = 7265.76 kN.m > 1.2M_, = 2573.82kN.m .. OK
Design of Shear
v A;=0-d, =d,s = 1530 mm
d, =dys —a/2=1530—-76.26/2 = 1453.74 mm  « governs
>0.9d, =09x 1530 = 1377 mm
> 0.72h = 0.72 x 1650 = 1188 mm
x=d,+ 05w, =1453.74 + 150 = 1603.74mm = 1.6 m
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Vpe = wpc(0.5L — x) = 29.17(0.5 x 24 — 1.6) = 303.37 kN
Vow = wpw (0.5L — x) = 1.6(10.4) = 16.64 kN
Vin = wi,(0.5L — x) = 9.3(10.4) =96.72 kN
Vi = 264.81 kKN
Live Load Distribution Factor for Shear:
DFV,; = 0.36+5/7600
=0.36+2.4/7.6 =0.676
DFV,; = 0.2+ 5/3600 — (5/10700)?
=0.2+24/3.6 —(2.4/10.7)? = 0.817
- DFV,,; = 0.817
Viremn = DFVig e [(1 + IM)Vyy + Vi
= 0.817[1.33 x 246.81 + 96.72] = 347.2 kN
Strength | limit State (Factored Shear):
V, = n;[1.25Vpc + 1.50V,y, + .75V 1 1m]
= 1.0[1.25x 303.37 + 1.5 x 16.64 + 1.75 x 347.2] = 1011.8 kN
Check the adequacy of the section for shear resistance:
V, = 0.25f..b,.d,, = 0.25 x 35 x 200 x 1453.74 = 2544 kN
¢V, = 0.9 x 2544 = 2289.6 kN >V, = 1011.8 kN — the section is adequate
V. =0.166,/f..b,.d, = 0.166 x V35 x 200 x 1453.74 = 285.53 kN
¢V. =09 x 28553 =257kN <V, - A,isrequired
Vo=, —¢V.)/¢ = (1011.8 — 257)/0.9 = 838.67 kN
Details of shear reinforcement:
v, =V,/0b,.d, = 1011.8x103/(0.9 x 200 x 1453.74) = 3.867 MPa
0.125f = 0.125 x 35 = 4.375 MPa > v,
Smax = 0.8d, = 0.8 x 1453.74 = 1163 mm
< 600 mm < governs
@, =12mm - A, = 226 mm?
s = Ay fy.d,/Ve = 226 x 420 x 1453.74/(838.67x10°) = 164.53 mm
use P12 @ 150 mm o.c. stirrups

60 mm
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at each end
@12 @ 150 mm
27%12.7 mm
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