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11.5 cm 0.115 m
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3.3 x 10"4N/m
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18 N/mm2

2.2 x 10 N/mm2
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33.50 kN/m

0.0035 fckh 50
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kw

Mpd

Mwd

Md

2)-2

X2

Md

0.236-0.237Rc+0.017RE-0.153Rh+0.094Rc RE+0.143RE Rh-0.637Rc

0.2104

0.0671-0.0935Rc+0.0097

(dh+th+tc) 2000

RE-0.0653Rh+0.0182Rc RE =

0.0565

0.7375 m

kp P R"2 = 30.011 KN m/m
Wh = 11.415 KN/m
Wc = 33.50 kN/m
w = WhtWc = 4491 kN/m
kw W R = 1.87 kN m/m
Mpd+Mwd = 31.88 kKN m/m
nb
tc
+ —=
X2 h
b=100cm
RE = 0.667
b th+n b tc = 2,217 ¢ /m
(b th"2/2)+n b tc(th+tc/2)
———————————— = 12.4 cm

Rh



b th"3 th n b tc"3
| = ———+b th (X2- ——— )2+ ——— +n te(th+tc/2-X2)"2
12 2 12

140,054 cm4/m

Md
o dh = ———= X2 = 2.815 N/m
|
- = 1.78 1.25 O.K
o dh
2)-3
X
tc
d
~—-1 O O O O O h
X
Ash = 8.05c
d = tc+th/2 = 21.75 cm
Ash
p = —-——- = 0.00370
b d
e yh = fykh Esh = 0.0027
0.68 '’
pb = —————————- = 0.0128
fykh( 1+e yh ¢ ‘cuh)
p pb
C' = 0.85f'ckc 10b 0.8x = 12,240 x
T = Ash fykh 10" = 434,700 N/m
X = T/C = 35.5 mm
Mu = T(10d-0.4x)/10"6 = 88.37 KN m/m
Mu/Md = 2.77 2.0 O.K



3)-1 Nd Md*
Npd =  -P(dh+2th+2tc) 2 = -229.44 kN/m
Nwd = -(Wh+Wc) 4 = -11.23 kN/m
Nd = Npd+Nwd = -240.67 KN/m
kp2 = -0.228+0.050Rc+0.013RE+0.356Rh-0.107Rc RE-0.350RE Rh
= -0.2104
kw2 = -0.0524+0.0223Rc+0.0017RE+0.0878Rh-0.0142Rc RE-0.0668RE Rh
= -0.0454
Mpd* = kp2 P RM = -30.01 KN m/m
Mwd® = kw2 W R = -1.50 kN m/m
Md" = Mpd' + Mwd' = -31.52 KN m/m
ed = Md Nd = 0.131 m = 13.1 cm
3)-2
Nd Md*
odc = n{——— x10 - ——— (tc+th-X2)x 10"3} = 1.55 N/m
A I
foc o dc = 1.86 1.25 O.K
3)-3
th
d
tc
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d =  th+tc-d0 = 21.5 cm

Asc
p = —-——-= = 0.00295
b d
eyc = fykc Esc = 0.00148
0.68f"'ckc
pp = ————————— = 0.08108
fykc(l+e € 'cuc)
p<pb
'cu
eb
€ 'cuh x = (¢ 'cuh+te yc) d X
€ 'cuh A
X = —-——————— d
(¢ "cuh+te yc)
= 15.1 cm
€ ykc
Nub* = 0.85f'ckh 10b 10 0.8x - Asc fykc 102
= Cc'-T
= 5,142,714 - 186,883 = 4,955,831 N/m
Mub = Nub' eb = Cc'(y0-0.4x) + T(d-y0)
yo = h/2 = (th+tc)/2 = 13.8 cm
eb = {Cc'(y0- 0.4x) + T(d-y0) } Nub’ = 8.3 cm
ed = 13.1 cm eb = 8.3 cm
e = 13.1 cm
Nu* = Cc¢'-T = 0.85f'ckh 10b 10 0.8x - Asc fykc Q)
Mu* = Nu" e = Cc'(y0 - 0.4x) + T(d-y0)
Nu* = {Cc'(y0-0.4x) + T(d-y0)} e (2



Cc'-T = {Cc'(y0-0.4x)+T(d-y0)} e
Cc® = 0.85f'ckh 10b 10 O = 340,000 x
T = 186,883 N/m
e = 13.1 cm
0.4Cc" x+Cc'(e-y0)-T(e+d-y0) = 0
136000 x*2 + ( -222,794 ) x - 3,895,514 = 0
X2 + ( -1.64 )x- 28.643 = 0
X = 6.2 cm
Nu = Cc'-T = 340,000 x - 186,883
= 1,932,464 N/m
Mu* = Nu' e 100 1,932,464  x 0.131 = 253,051 N/m
= 253.05 kN/m
Mu'* Md'" = 8.03 2.0 O.K
foh o dh= 1.78 1.25Mu Md = 277 2.0 o
foc o dc= 1.86  1.25 Mu' Md'= 8.03 2.0 o




