N, MnmTEAZF#H—LTL\S.

l/ 7I—€ S I\ 0) ﬁz’ K1§IJ The units are unified by N and mm.
Sl = ReREEBLEEELEBELLVRED, LELLER

ET 5. BE, AEEHTIEIREERFFRLTLAL.

Sa m ple An Swer ( 1 1) Both answers considering and not considering safety

factors are treated as a correct answer.

1.

b g, = 0.0035 0.85f.’
<> <> <>
> 0 4x® C = 8160x
h d 700 — 0.4x
‘ 700 — x 700 — x
° 2 <« _ -
N o, = 400 T = 0.8 x 10°
W7 X [0 I Y Xiil Akl DL
Cross section Strain dist. Stress dist. Force dist.
T=C&kY fromT =2C, 0.8x10°=8160x
th 3T #f{si & x (& Position of neutral axis x is
_08x10°
*= 78160 MM
BHDOUVT HDD, RIROBEEEFHEZ T S. Check yielding by reinforcement strain
700 — x 700 — 98
g = 0.0035 x . = 0.0035 x T = 0.0215

fE{R V9" # yielding strain ¢, = f,,/E; = 400/200000 = 0.002
&5 > €,JED T, FEMIZFEIKLTLVS. The reinforcement is surly yielded because ¢; > ¢,,.
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BrmE &£ CTULBHIITE—AV FE Bending moment in the cross section is
M, =T x (700 — 0.4x) = 0.8 x 10° X (700 — 0.4 x 98) ~ 5.29 x 108N - mm

Xisd HRIEPERMHS. Calculate the corresponding load.

HFE—AVMIRN R RTRARELGY, ZDOfEIX Bending moment becomes the maximum at
the mid span and its value is

P x3200

max —
2

= 1600P

L=A>T, BHIFREIERTE X Therefore, flexural failure load becomes,

M, 529x108
1600 1600

25ton < P, < 40ton’gMDT, M EDIEMIZLYFHEEA B EIZ/ES. Strengthening is necessary due
to the increase of the applied load because 25ton < B, < 40ton.

P, = 3.304 x 10°N =~ 33.7ton
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factors are treated as a correct answer.

2.
b g, = 0.0035 0.85f.'
> > 5
— C = 8160x
xI 0.8xI 0.4x$
h d 700 — 0.4x
‘| |700-x g5 = 400 700 —x T = 0.8 x 10°
® é% 100 <1 4100 <1100
] 7 <——-— <—
Es g, = 400 T'= 0.4 x 10°

¥ T ] U9 Hn vk, il IO
Cross section Strain dist. Stress dist. Force dist.
T+T =C&kY fromT+T =C, 1.2 X 10° = 8160x
b 3T #{s B x (& Position of neutral axis x is

_l2x10t
X< 78160 /MM
BHOUVT A, BIKOFEREMEIRT S, Check yielding by reinforcement strain

700 — x 700 — 147
g = 0.0035 x = 0.0035 x = 0.01317
X 147

&5 > &, JEMT, FEMIZFERLTLVS. The reinforcement is surly yielded because & > ¢,,.
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MIRDVT A, BIROFEEMEIET S. Check yielding by steel plate strain
20,0035 x 222 TX _ .0035 x S0 17 50155
S x 147

es' > &, JEMDT, FEMNIZFEIRLTLVS. The reinforcement is surly yielded because &' > «,,.

BrmE A CTLVA /T E— A2 ME Bending moment in the cross section is
M, =T x (700 — 0.4x) + T’ X (800 — 0.4x)
= 0.8 X 10° X (700 — 0.4 X 147) + 0.4 X 10 x (800 — 0.4 x 147)
~ 8.09 X 108N - mm
Lf=A> T, BhIFHEIERIE (L Therefore, flexural failure load becomes,
M, 809 x10°
1600 1600

B, > 40ton’gM T, #IRIZKYP = 40tonIZf A BN S ELI1Z7E%. The beam can resist against
P = 40ton after the strengthening because P, > 40ton.

P, ~ 5.06 X 10°N =~ 51.6ton




