=0.750m)
N=3.0)

4=10.00kN/m?)
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11
12

13
14

15

16

1.7

18

19

a)

b)

(1)
(2)

(

(
Fc = 800

¢ 216.3mm ® 600mm
5.8mm
( )

g= 10.000  (kN/m?)

y = 19 (kN/m®

o= 30 ()

c= 0 (kN/m?)

o ck= 30 (N/mm?)

o sk= 1.8E+02 (N/mm?)

0 sk= 1.4e+05 (KN/ mz)

BL=30

® a<5.0cm

)
(kN/m?)
E = 180Fc

H= 0.75 (m)
B= 2.00 (m)

(

(Fc  1500kN/m?)

) (

)



1.10

N

3



2.1

1)
() (rad)
o0: 30 0.5236
0: (6 = 2/3) 20 0.3491
B 0 0
a . 0 0
Ka= cos’(q -6 )/cos’® cos(® +3 ) {1+V (sin(e +d ) sin(p -a ))/cos(® +5 ) cos(® -a )
= 0.297
2.2
y = 190 (kN/m°)
Ka= 0.297
a/y = 0526 (m)
h= +
= 0.75+0.526
= 1276 (m)

Pa= 1/2Ka y h?
= 1/2x 0.297x 19.0x 1.3"2
= 4601 (kKN/m)

2.0m ( )
P= Pax B
= 9202 (kN)
3 M T
T
I P a <
i TRIZ Y5 Y — %L ™
AN
GL <

SHEM S D X t

K ith BRI R &

MRANE L

506?600




3.1
1)
kh=kh,(BH/0.30)"*/¥

kho: 30cm

khy=1/0.30a E,
BH:
B
B =(kh D/(4El)*?
E; 180Fc(kN/m?)
E=180x 800= 144,000  (kN/m?)
: (m*
I=t /64D"= 6.362E-03 (m")
= 0.6 (m)
E,=2800N= 8400 (kN/m?)
kho= 28000 (kN/m°)

2)
~ (kh D/(4EN)
14,947x 0.6/(4x 144,000 0.00636))(1/4)

001251  (cm™)
79.95 (cm)
0.80 (m)

1/8

3)
3.0/B 239.85 (cm)
240 (m)
240(cm)
BH= v (B/B )
= (0.6/0.01251)"(1/2)
0.6926 (m)
kho(BH/0.30)%/9
28,000.00% (0.693/0.30)(-3/4)

14,947 (kN/m?)

kh

(cm)



3.2

1)
kh=kh,(BH/0.30)"*/¥
kho: 30cm
khy=17/0.30a E,
BH: (cm)
B
B =(kh D/(4El)*?
E: (kN/m?)
E= 2.00E+08  (KN/m?)
I (m*
l,=mt /64(D"*-d"*)= 2.1261E-05 (m")
= 216.3 (mm)=  0.216 (m)
= 5.8 (mm)= 0.0058 (m)
l,= 0.00E+00 (m%) H
|=1,+l, 0.0000213+0.0000000
= 213E-05 (m"
E,=2800N= 84000  (kN/m?)
(N 30 )
kho= 2800 (kN/m?°)
2)
B =, (kh D/(4EI)
= 222,107x 0.216/(4x 2.00e+08x 0.0000213))\(1/4)
= 0.01296
/8 = 7714 (cm)
= 077 (m)
3)
3.0/8 = 23141 (cm)
= 231 (m)
231(cm)
BH= Vv (B/B )
= (0.22/0.01296)"(1/2)
= 40.847 (cm)

kh= khy(BH/0.30)"%/9
= 2,800% (40.847/0.30)(-3/4)
= 222,107 (kN/m®)



1)
30/B = 23985 (cm)= 240 (m)

2)
3.0/ = 23141 (cm)= 231 (m)

2.40 231 - 2.40

3.000

(m)



5.1

H= 0750 (m)

hy= 0.750/3
= 0250 (m)
B = 1.29640 (m™)

El= 2.00e+08x 0.0000213
= 4.25E+03 (kN/m®)

5,
3 1= (1+B ho)/(2EIB %) P
(1+1.29640% 25.0)/(2x 4.25e+03x 1.29640"3)x 9202.3

= 0.001 (m)
= 0.066 (cm)
3,
5 ,= P hy’(3H-h)/6El
= 9x 0.25"2(3x 0.8-0.25)/6/4.25e+03
= 0.0000 (m)
= 0.005 (cm)

a = (1+B hy)*/(2EIB %) P
= (1+1.29640x 0.3) 2/(2x 4.25e+03x 1.29640"2)x 9.2

= 0.00113 (rad)
a 0 ;
0 ;= H tana
= 75.000x tan 0.00113)
= 0.0008 (m)
= 0.085 (cm)
6 6 :6 1+6 2+6 3
6 = 6 1+6 2+6 3
= 0.066+0.005+0.085
= 0.155 5.0(cm)=0 a
5.2
1% (
1%
1% D=60(cm)
D/100= 0.60(cm) 0 = 0.066 (cm)



chang

Im
Mmax=-H/2B {(1+2B hy)*+1}*?exp(-p Im)

Im=1/B tan"{1/(1+2B ho)}

6.1
B= 001251 (cm™)
= 1.251 (m™)
Im= 1/B tan {1/(1+2 h)}
= 1/1.251x tan-1{1/(1+2x 1.251x 0.250)}
= 0.441 (m)
Mmax= -H/2B {(1+2B he)*+1}**?exp(-B Im)
= -9.202/(2x 1.251)x {(1+2x 1.251x 0.250)"2+1}*(1/2)x exp(-1.251x 0.441)
= -4.044 (kN m)
6.2
B= 00129 (cm™)
= 1.296 (m™)
Im= 0.421 (m)
Mmax= -3.966 (KN m)



Q= 216.3 (mm)

t= 58 (mm)
t(mm)
45 155
@ =216.30(mm) 5.8 197
8.2 269
¢ =190.70(mm) 53 139
45 88.9
5.0 97.8
© =165.20(mm) 7.1 134
9.3 168
11.0 193
M= -4.044 (kN m)
Z=  197+0 197
o= 20571.6 140000  (kN/m?)



8.1

b= 3.00 (m)
8.2
a)
M= [°/2
- 0.69 (m)
M=w 2/2 = 4.737 (kN m)
- 4737195 (N mm)
b)
2000
590 300 590
D60 260
O &
™ O
’—/—\ o
L() <~
(@)
590+H=690
o (PH)

- 10 -



8.3

B cm 1.000
H cm 0.100
> As|  cm’ 10.13600
M N mm 4737.195
N N 0
S N 13.731
ocal N/mm? 10
osal N/mm? 180
Ta| N/mm? 0.45
ogc| N/mm’ 5.48
ogs | N/mm’ 85.94
T N/mm? 0.20
d(m) D n( ) As(cm?)
0.065 13 8 10.136
2 As 10.136
H=3.0(m)

-11 -




Ra=y /n (UX Lifi)

Ra: (kN)
AV
y = 1.0

n: n= 40 ( )

u: (m) U= 1.88 (m)
L: (m)

U= 3.0 (m)
£ (kN/m®)
f= 10.0

f= 300 (KN/m?)

Ra=vy /n (UZ Lifi)
= 1.0/4.0x 1.885x 3.0x 30.00

= 42.41 (kN)

W= Hx ( )
= 0.75x 7.436
= 5.58 (kN)

- 12 -



