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2003/12/15 18:11:59
UNION SYSTEM INC.
Fc= 210(FC21)  [kg/cm?] y c= 2.30 [t/md]
y c= 2.40 [t/m3]
[kg/cm?]
FC21 70.0 7.0 21.0| 140.0 14.0 31.5| 210.0 21.0
1 2
D16 SD295A D19 SD345 D32 SD390
F [kg/cm?2]
SD295A | 3000 2000 (2000) 2000 3000 3000
SD345 3500 2200 (2000) 2000 3500 3500
SD390 4000 2200 (2000) 2000 4000 4000
) 28mm
y s Ka ® go
1.80 0.35 24.0 0.50
o 1.70 0.40 20.0 0.50
1.60 0.50 16.0 0.50
1.60 0.50 16.0 0.50
y s : [t/m3]
Ka :
@ : [ 1]
qo : [t/m2]
M ¢ a
0.500 35.0 0.70
o 0.400 30.0 0.60
0.300 25.0 0.50
0.300 25.0 0.50
v tang b
Q [ 1]
a
[t/m?]
20.0 40.0 40.0
y sf= 0.00 [t/m3]
of= 0.0 [ ]
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€h)
<0>
kh kv
1.50
0.00 0.20 0.00
1.00 0.25 0.00
<0>
@
<0>
€))
2.0
1.5
<1>
®
<0>
<0>
<0>
1000 mm
0.50
0 mm
0 mm
0 mm
60 mm
40 mm

60 mm
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No. 1 [ 1
1.
1-1
300,
& Pi = 0.100 t/m
3
qg= 1.00 t/
o
3
o ™M
o
@
S g
Yol n
,,,,,,, NG
300, 2400
2700
1-2
0s
9] = 0.450* tang b
¢ =30.0 [°1]
al=20.0 [t/m?]
asS =40.0 [t/m?]
al=40.0 [t/m?]
ys =170 [t/m?]
¢ =25.0* [ ]



*** Super Build

No.

1-3

1-4

1L

]

*** 100-999999 [

<0>

D16-@125
D16-@150

D16-@150

<0>
<0>

<0>
<0>

D16-

D16-@100

60
40
60

mm
mm
mm

mm
mm
mm
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D16-@250
D16-@250

D16-@250

4
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No. 1 [ ]
2.
2-1
C1 s1
C3 c4
2-2
c c %
[n?] [m] (] [t/m*] [t/m]
C1 0.945 0.150 1.925 2.40 2.268
C3 0.105 0.150 0.175 2.40 0.252
c4 0.840 1.500 0.175 2.40 2.016
C 1.890 0.750 1.050 2.40 4.536
s1 7.560 1.500 1.925 1.70 12.852
S 7.560 1.500 1.925 1.70 12.852
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No. 1 [ 1
3.
3-1
3-1-1
1 1
0 :T(p :T*25.0212.50
D
Ka = cos? (@ -a )
sin(p +0 ) sin(ep -B)
cos?a  cos(d +3 ) (1 ¥ /cos(a +d ) cos(a -B)
@-B =25.0- 0.0= 25.00° ¢ B 0
- c0s2(25.0- 0.0) _
Ka = = 0.3673
sin(25.0+12.5) sin(25.0
cos2 0.0 * cos( 0.0+12.5) *(1 + /COSE 0.0+12.5; COSE 0_02 0.0)
2)
Pal = 5 Ka ys H =3 *0.3673 *1.70 * 3.5002 = 3.825 t/m
3)
Pa2 =Ka q H=0.3673* 1.00* 3.500 = 1.285 t/m
4)
d0s=a o = 0.000 + 12.500 = 12.500°
Pal H = Pal cosd s = 3.825 * cos(12.500) = 3.734 t/m
Pal V = Pal sind s = 3.825 * sin(12.500) = 0.827 t/m
Pa2 H = Pa2 cosd s = 1.285 * cos(12.500) = 1.255 t/m
Pa2 V = Pa2 sind s = 1.285 * sin(12.500) = 0.278 t/m
3-1-2
X X y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750 3.402 0.000 1.050 0.000
12.852 12.852 1.500 19.278 0.000 1.925 0.000
2.400 2.400 1.500 3.600 0.000 3.500 0.000
3.825 0.827 0.300 0.248 3.734 1.166 4.356
1.285 0.278 0.300 0.083 1.255 1.750 2.196
0.100 0.000 0.000 0.000 0.100 4.600 0.460
> 20.894 26.611 5.089 7.013

6



*** Super Build

No. 1[
3-1-3
D

2)

3)

4)

Fs

ql,

ql,

Fs

Rh

*** 100-999999 [

1

S Mr _ X x _ 26.611 3

" Mo T Xy © 7.013

_ Mr-Mo _  26.611 -  7.013

=y = 20.894

_ B _2.700

=5 -d =570 0.937

5 6

g2 = B (1% Be)
_20.894 6 * 0.412

92 =590 ~Q* T5700
ql Q2

_ Rh . 9.402 _

=5 T 5.080 - 1.8

=5 oy = 20.894 * 0.450 =

] 2004/01/28 17:37 PAGE- 7
.794 1.50 OK

= 0.937m
= 0.412m B/6 = 0.450 OK
) = 14.824 t/m? 20.0 OK

- 0.653 t/m?
1.50 OK
9.402 t/m
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No. 1[ ]
3-1-4
5 :%(p :%*25.0:12.50
D
‘o - cos?(@ -a ) _
cos?a  cos(a +3 ) (1 * /2:)222 :g ; iéggg :E ;
@-p =25.0- 0.0= 25.00° ¢ B 0

‘o - c0s2(25.0- 0.0) = 0.3673

sin(25.0+12.5) sin(25.0)
cos? 0.0 * cos( 0.0+12.5) *(1 + /cos( 0.0¢12.5) cos( 0.0- 0.0)

2)
Pal = 5 Ka ys H =3 *0.3673 * 1.70 * 3.1502 = 3.098 t/m
3)
Pa2 =Ka g H=0.3673* 1.00* 3.150 = 1.157 t/m
4)
d0s=a o = 0.000 + 12.500 = 12.500°
Pal H = Pal cosd s = 3.098 * cos(12.500) = 3.024 t/m
Pal V = Pal sind s = 3.098 * sin(12.500) = 0.670 t/m
Pa2 H = Pa2 cosd s = 1.157 * cos(12.500) = 1.129 t/m
Pa2 V = Pa2 sind s = 1.157 * sin(12.500) = 0.250 t/m
3-1-5
D
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
3.098 3.024 1.050 3.176
1.157 1.129 1.575 1.779
0.100 0.100 4.250 0.425
)2 4.254 5.380

8



*** Super Build

No. 1 [
2)

3-1-6
D

2)

wx% 100-999999 [ 1 2004/01/28 17:37 PAGE-
1
[ D16 -0125]
= 5.380 tm/m
= 4254 t/m
As _ 15.888 _
P bd - 100.0 * 23.2 - 0-00684
k =4y2pn+@nZ -pn
= /2 * 0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1- K =1--03%2 o o7
_ 2 _ 2 * 5.380 * 1e5 _
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 - ©2.80 kg/cm? 70.0
L 5.380 1le5 _
OS="asjd <~ 15.888 * 0.879 * 23.2 = 1660.0  kg/cm 2000
o 4.254 * 1e3 _
T “hjd 100.0 * 0.879 * 23.2 = 2.08 kg/cm® 7.0
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200  2.419
12852 |  12.852 1.200 15.422
2400 21400 1.200  2.880
3.008 0.670 1.600  1.072
1.157 0.250 1.600  0.400
13.249 | -16.683 0.837 -13.973
5 1.505 8.221
= 5.380
[ D16 -@150]
= 5.380 tm/m
= 1.505 t/m
_As 13.240 _
P =94 = 100.0* 28.2 - 0-00469
k =4y2pn+@nZ -pn
= /2 * 0.00469 * 15 + ( 0.00469 * 15)2 - 0.00469 * 15 = 0.311
io=1-K=1- 03 o g
2 2 * 5.380 * 1e5 _
OC="Kjbd? - 0.311 * 0.89 * 100.0 * 28.22 - 48-48 kg/cm® 70.0
_ ) 5.380 1le5 )
0S = g jd = 13.240 * 0.896 * 28.2 = 1608.0 kg/cm? 2000
. 1.505 * 1e3 _
T T 100.0 * 0.896 * 28.2 = 0.59 ko/cm?® 7.0

9

OK

OK

OK

OK

OK

OK
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p
No. 1 [
3-2 ]
3-2-1
3-2-2
X X y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750 3.402 0.000 1.050 0.000
12.852 12.852 1.500 19.278 0.000 1.925 0.000
3.825 0.827 0.300 0.248 3.734 1.166 4.356
0.100 0.000 0.000 0.000 0.100 4.600 0.460
18.215 22.928 3.834 4.816
3-2-3
D
22.928
4816 4.759 1.50 0K
2)
22.928 - 4.816  _
18215 = 0.994 m
0.994 = 0.355m B/6 = 0.450 OK
3)
5 )
e 6 * 0.355 y = 12.079 t/m? 20.0 0K
- 2.700 - 1.413 t/m?
gl L/////////////////,//) g2
4)
= 2.137 1.50 0K

18.215 * 0.450 =

8.197 t/m



*** Super Build

No. 1 [
3-2-4

3-2-5
D

2)

*xx 100-999999 [ ] 2004/01/28 17:37 PAGE-
1
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
3.098 3.024 1.050 3.176
0.100 0.100 4.250  0.425
s 3.124 3.601
[ D16 -@125]
= 3.601 tm/m
= 3.124 t/m
_As _ 15.888 _
P = "bd ~ 100.0* 23.2 - 0-00684
k =J2pn+@nZ -pn
= /2 * 0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1-K =032 o g7
2 2 * 3.601 * le5 _
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 - 42-03 kg/cm® 70.0
_ 3.601 15 _
0S =g jd = 15.888 * 0.870 * 23.2 = 1111.0 kg/cm? 2000
_ 3.124 * 1e3 _
T *hjd 100.0 * 0.879 * 23.2 = 1.53 kg/cm® 7.0

11

OK

OK

OK
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No. 1 [ 1
3-2-6
1)
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200  2.419
12852 | 12.852 1.200 15.422
3.008 0.670 1.600  1.072
-10.894 | -14.769 0.891 -13.172
5 0.768 5.742
= 3.601
2) [ D16 -@150]
= 3.601 tm/m
= 0.768 t/m
_As 13.240 _
P = pq - 100.0* 282 - 0-00469
k =4y2pn+@nZ -pn
= /2 * 0.00469 * 15 + ( 0.00469 * 15)2 - 0.00469 * 15 = 0.311
io=1-K =103 o og0
_ 2 _ 2 * 3.601 * 1e5 _
OC= "1 jbd = 0.311 *0.89 * 100.0 * 28.22 - 32-45 kg/cm? 7.0  OK
L 3.601 1e5 )
gs = Asj d = 13.240 * 0.896 * 28.2 = 1076.2  kg/cm? 2000 0K
_ _ 0.768 * 1e3 _
T = pjd = 100.0 *0.896 * 28.2 = 0.30 ko/cm?® 7.0 0K
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No. 1 [ 1

3-3
3-3-1
3-3-2
X X Yy Yy
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750  3.402 0.907 1.050  0.952
12852 | 12.852 1.500 19.278 2570 1.925  4.948
2.400 2400 1.500  3.600 0.000 3.500  0.000
3.825 0.827 0.300  0.248 3.734 1.166  4.356
1.285 0.278 0.300  0.083 1.255 1.750  2.196
s 20.894 26.611 8.467 12.454
3-3-3
1)
_ Mr-Mo _  26.611 - 12.454 _
d =75 = 20.894 = 0.677m
e =B g =-270 _ 54677 = o672m
2 5
2)
2/3 B/6 e B/3)
g = 22 220892 = 20.557 t/m2
XN

gl g2 xn = 2.032m



*** Super Build

No. 1 [
3-3-4

3-3-5
D

2)

*xx 100-999999 [ ] 2004/01/28 17:37 PAGE-
1
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.268 0.453 1.575  0.714
3.098 3.024 1.050 3.176
1.157 1.129 1.575  1.779
s 4.608 5.669
[ D16 -@125]
= 5.669 tm/m
= 4.608 t/m
_ As 15.888 _
P = bd ~ 100.0 * 23.2 - 0-00684
k =4J2pn+@nZ -pn
= /2 * 0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1-K =032 o g7
2 2 * 5.669 * le5
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 66.18 ko/cm? 140.0
_ 5.669 1le5 _
gs “Asj d " 15.888 * 0.879 * 23.2 = 1749.3  kg/cm? 3000
_ 4.608 * le3 _
T " bhjd 100.0 * 0.879 * 23.2 = 2.25 ko/cm® 14.0

14

OK

OK

OK



*** Super Build

No. 1 [
3-3-6
D

2)

wx% 100-999999 [ 1 2004/01/28 17:37 PAGE-
1
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200  2.419
12852 | 12.852 1.200 15.422
2400 2.400 1.200  2.880
3.008 0.670 1.600  1.072
1.157 0.250 1.600  0.400
170523 | -15.182 0.577 -8.768
5 3.007 13.426
= 5.669
[ D16 -@150]
= 5.669 tm/m
= 3.007 t/m
_ As 13.240 _
P =94 = 100.0* 28.2 - 0-00469
k =J2pn+@nZ -pn
= /2 * 0.00469 * 15 + ( 0.00469 * 15)2 - 0.00469 * 15 = 0.311
io=1-K =103 o 0g0
2 _ 2 * 5.669 * 1e5 _
OC="Kjbd? - 0.311 * 0.89 * 100.0 * 28.22 - °1.09 kg/cm? 140.0
L 5.669 1e5 _
0S =g jd = 13240 * 0.896 * 28.2 = 1694.5  kg/cm? 3000
o 3.007 * 1e3 )
U ="pjd = 100.0 * 0.89 * 28.2 = 1.18 kg/em 14.0

15

OK

OK

OK
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No. 1 [ 1
3-4 [ ]
3-4-1
3-4-2
X X Yy Yy
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750  3.402 0.907 1.050  0.952
12.852 12.852 1.500 19.278 2.570 1.925  4.948
3.825 0.827 0.300  0.248 3.734 1.166  4.356
s 18.215 22.928 7.212 10.257
3-4-3
1)
Mr - Mo 22.928 - 10.257 _
d = % T8 T = 0.695 m
e =B g =-2700 _ 5495 = o0.654m
2 2
2)
2/3 B/6 e B/3)
o = 22 2182 - 17458 tm
XN
gl g2 xn = 2.086 m

16



*** Super Build

No. 1 [
3-4-4

3-4-5
1

2)

*xx 100-999999 [ ] 2004/01/28 17:37 PAGE-
1
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.268 0.453 1.575  0.714
3.098 3.024 1.050 3.176
s 3.478 3.890
[ D16 -@125]
= 3.890 tm/m
= 3.478 t/m
_As _ 15.888 _
P = "bd ~ 100.0* 23.2 - 0-00684
k =J2pn+@nZ -pn
= /2 * 0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1-K =032 o g7
2 2 * 3.890 * le5 _
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 - 45-41 kg/cm? 140.0
_ 3.890 1e5 .
0S =g jd = 15.888 * 0.870 * 23.2 = 1200.3  kg/cm? 3000
_ 3.478 * 1e3 _
T *hjd 100.0 * 0.879 * 23.2 = 1.70 kg/cm® 14.0

17

OK

OK

OK
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No. 1 [
3-4-6
D

2)

xx% 100-999999 [ 2004/01/28 17:37 PAGE-
1
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200  2.419
121852 | 12.852 1.200 15.422
3.008 0.670 1.600  1.072
_14.948 | -13.354 0.595 -7.954
5 2.183 10.960
= 3.890
[ ~0150]
= 3.800 tn/m
= 2.183 t/m
_As 13.240 _
P = pq - 100.0* 282 - 0-00469
k =4y2pn+@nZ -pn
= /2 * 0.00469 * 15 + ( 0.00469 * 15)2 - 0.00469 * 15 = 0.311
io=1-K =103 o og0
2 2 * 3.800 * 1e5
OC="1jbd = 0.311 *0.89 * 100.0 * 28.22 35.05 kg/cm? 140.0
L 3.890 1e5 )
s Asj d = 13.240 * 0.896 * 28.2 = 1162.7  kg/cm? 3000
. 2.183 * 1e3 _
T T 100.0 * 0.896 * 28.2 = 0.86 ko/cm?® 14.0

18

OK

OK

OK
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No. 1 [ 1
3-5
3-5-1
- _ kh _ N 0.20 _ o
6 = tan 1(1 - kv)' tan 1( 270.00 =11.30
1 1
5627([) :T*25.0212.50
D
Kea = (1 - kv) cos?(p -a -0)
sin(p +d e) sin(p -B -6)
cos® cos?2a  cos(0 eta +0 ) (1 + /cos(é eta +8) cos(a -B )
@-B-6 =2500- 0.00-11.30 = 13.69° @ [ +6 0
oeta +6 = 12.50 + 0.00 + 11.30 = 23.80°
Kea = (1 - 0.00) * cos?(25.0 - 0.00 -11.30) - 0.5392
sin(25.0 +12.50) sin(13.69) ’
c0s11.30 * co0s20.00 * cos(23.80) *(1 + /003(23.80) cos( 0.00 - 0.00)
2)
Pal = 5 Kea y's H = *0.5302 * 1.70 * 3.5002 = 5.615 t/m
3)
Pa2 = Kea g H=0.5392 * 1.00* 3.500 = 1.887 t/m
4)
ds=a o = 0.000 + 12.500 = 12.500°
Pal H = Pal cosd s = 5.615 * cos(12.500) = 5.482 t/m
Pal V = Pal sind s = 5.615 * sin(12.500) = 1.215 t/m
Pa2 H = Pa2 cosd s = 1.887 * cos(12.500) = 1.842 t/m
Pa2 V = Pa2 sind s = 1.887 * sin(12.500) = 0.408 t/m
3-5-2
X X y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750 3.402 0.000 1.050 0.000
12.852 12.852 1.500 19.278 0.000 1.925 0.000
2.400 2.400 1.500 3.600 0.000 3.500 0.000
5.615 1.215 0.300 0.364 5.482 1.166 6.395
1.887 0.408 0.300 0.122 1.842 1.750 3.224
2 21.411 26.767 7.325 9.620
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No. 1 [ 1
3-5-3
D
Mr - Mo _ 26.767 - 9.620 _
d =% = 21.411 = 0.800m
e =5 -d =% _ 080 = 0549
2)
2/3 B/6 e B/3)
o = 23— =22 24l - 1785 un
XN
gl g2 xn = 2.402 m
3-5-4
_ ) kh _ B} 0.20 _ o
6 = tan ‘(1 » kv)' tan 1(1 = 0.00 =11.30
-1, -1 -
0e= 5 0 = *25.0 = 12.50
D
Kea = (1 - kv) cos?2(9 -a -6)
sin(p +d e) sin(p -B -6)
cos® cos?2a  cos(0 eta +0 ) (1 + /cos(é e+a +8) cos(a -B )
@-B-6 =25.00- 0.00-11.30 = 13.69° @ [ +6 0
oeta +6 = 12.50 + 0.00 + 11.30 = 23.80°
_ (1 - 0.00) * cos?(25.0 - 0.00 -11.30) _
Kea = = 0.5392
sin(25.0 +12.50) sin(13.69)
c0s11.30 * co0s20.00 * cos(23.80) *(1 + /cos(23.80) cos( 0.00 - 0.00)
2)
Pal = 5 Kea y s H> =3 *0.5302 * 1.70 * 3.1502 = 4.548 t/m
3)
Pa2 = Kea g H=0.5392 * 1.00* 3.150 = 1.698 t/m



*** Super Build

No. 1 [
4)

3-5-5
D

2)

*** 100-999999 [ ] 2004/01/28 17:37 PAGE-
1
ds=0a O = 0.000 + 12.500 = 12.500°
Pal H = Pal cosd s = 4.548 * cos(12.500) = 4.440 t/m
Pal V = Pal sind s = 4.548 * sin(12.500) = 0.984 t/m
Pa2 H = Pa2 cosd s = 1.698 * cos(12.500) = 1.658 t/m
Pa2 V = Pa2 sind s = 1.698 * sin(12.500) = 0.367 t/m
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.548 4.440 1.050 4.662
1.698 1.658 1.575 2.612
b3 6.099 7.274
[ D16 -@125]
= 7.274 tm/m
= 6.099 t/m
As _ 15.888 -
P bd - 100.0 » 23.2 - 0-00684
k =4J2pn+@nZ -pn
=/ 2 *0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1-K =032 o g7
_ 2 2 * 7.274 * 1eb _
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 - ©4.91 kg/cm? 140.0
- 7.274 1e5 _
0S = g jd = 15.888 * 0.870 * 23.2 = 22444  kg/cm? 3000
_ 6.099 * 1e3 _
T *hjd 100.0 * 0.879 * 23.2 = 2.98 kg/cm® 14.0

21

OK

OK

OK



*** Super Build

No. 1 [
3-5-6
D

2)

xx 100-999999 [ 1 2004/01/28 17:37 PAGE-
]
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200  2.419
12.852 | 12.852 1.200 15.422
2.400 21400 1.200  2.880
4.548 0.984 1.600  1.575
1.698 0.367 1.600  0.588
_15.509 | -16.398 0.700 -11.491
5 2.222 11.393
= 7.274
[ D16 -0150]
= 7.274 t/m
= 21222 tn
_As 13.240 _
P =94 = 100.0* 28.2 - 0-00469
k =42pn+(n? -pn
= /2 % 0.00460 * 15 + ( 0.00460 * 15)2 - 0.00469 * 15 = 0.311
io=1-K =103 o 0g0
_ 2 _ 2 % 7.274 * 1e5 _
OC= "L jbd - 0.311 *0.89 * 100.0 * 28.22 - ©5-55 kg/cm? 140.0
o 7.274 1e5 i
OS="4sjd = 13.240 *0.89 * 28.2 = 2174.1  kg/cn? 3000
. 2.222 * 1e3 i
U = bjd " 100.0 * 0.896 * 28.2 = 0.87 kg/cm 14.0

22

OK

OK

OK
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No. 1 [ 1
3-6 [ ]
3-6-1
3-6-2
X X y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750 3.402 0.000 1.050 0.000
12.852 12.852 1.500 19.278 0.000 1.925 0.000
5.615 1.215 0.300 0.364 5.482 1.166 6.395
3 18.603 23.044 5.482 6.395
3-6-3
D
_ Mr - Mo _ 23.044 - 6.395 _
d =75 = 18603 = 0.894m
e =5 -d =270 _ 08y = 0.45n
2 2
2)
2/3 B/6 e B/3)
o = 22 2 18.808 - 13.858 t/m?

gl g2 Xn = 2.684m
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No. 1 [ 1
3-6-4
3-6-5
1)
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.548 4.440 1.050  4.662
s 4.440 4.662
2) [ D16 -@125]
= 4.662 tm/m
= 4.440 t/m
As _ 15.888 _
P =754 = 100.0* 23.2 - 0-00684
k =4y2pn+@nZ -pn
= /2 * 0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1- K=o -03%2 o o7
2 _ 2 * 4.662 * 1e5 _
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 - °4.42 kg/cm® 140.0  OK
L 4.662 1e5 )
oS = As j d = 15.888 * 0.870 * 23.2 = 1438.5 kg/cm? 3000 0K
4.440 * le3 = 2.17 kg/cm? 14.0 0K

U “bjd = 7100.0 * 0.879 * 23.2
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No. 1 [ 1
3-6-6
1
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200 2.419
12.852 12.852 1.200 15.422
4.548 0.984 1.600 1.575
-12.309 -14.678 0.794 -11.668
z 1.174 7.748
= 4.662
2) [ D16 -@150]
= 4.662 tm/m
= 1.174 t/m
_ _As _ 13.240 -
P = pq - 100.0* 282 - 0-00469
k =4y2pn+@nZ -pn
=4 2 *0.00469 * 15 + ( 0.00469 * 15)2 - 0.00469 * 15 = 0.311
io=1-K =103 o og0
- 2 _ 2 * 4.662 * 1eb _
OC= "1 jbd - 0.311 *0.89 * 100.0 * 28.22 - 42-01 kg/cm? 140.0  OK
o 4.662 1e5 _
gs = Asj d = 13.240 * 0.896 * 28.2 = 1393.4  kg/cm? 3000 0K
_ 1.174 * 1e3 _
T = bj d = 1000 * 0.896 * 28.2 = 0.46 kg/cm? 14.0 0K
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No. 1 [ 1
3-7
3-7-1
3-7-2
X X Yy Yy
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750  3.402 1.134 1.050  1.190
12.852 | 12.852 1.500 19.278 3.213 1.925  6.185
2400 2.400 1.500  3.600 0.000 3.500  0.000
3.825 0.827 0.300  0.248 3.734 1.166  4.356
1.285 0.278 0.300  0.083 1.255 1.750  2.196
s 20.894 26.611 9.336 13.929
3-7-3
1)
o Mr _ 3 x _ 26.611
FS = o = 5y T 13028 1.910 1.00 0K
2)
_ Mr - Mo 26.611 - 13.929 _
d =5 20.894 = 0.606m
e =2 -d =% _ 0606 = 0.743m B/2 = 1.350 OK
3)
2/3 B/6 e B/3)
o = 23— =2 B - 2 un 40.0 0K
XN
gl g2 xn = 1.820 m
4)
_ Rh _  9.402 _
Fs= T = 3002 = 1 007 1.00 0K
Rh=5 u = 20.894*0.450 = 9.402 t/m



*** Super Build

No. 1 [
3-7-4

3-7-5
D

2)

*xx 100-999999 [ ] 2004/01/28 17:37 PAGE-
1
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.268 0.567 1.575  0.893
3.098 3.024 1.050 3.176
1.157 1.129 1.575  1.779
s 4.721 5.848
[ D16 -@125]
= 5.848 tm/m
= 4721 t/m
_ As 15.888 _
P = bd ~ 100.0 * 23.2 - 0-00684
k =4J2pn+@nZ -pn
= /2 * 0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1-K =032 o g7
2 2 * 5.848 * 1e5
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 68.26 ko/cm? 210.0
_ 5.848 15 _
gs “Asj d " 15.888 * 0.879 * 23.2 = 1804.4  kg/cm? 3000
_ 4.721 * 1e3 _
T *hjd 100.0 * 0.879 * 23.2 = 2.31 kg/em? 21.0

27

OK

OK

OK



*** Super Build

No. 1 [
3-7-6
D

2)

xx% 100-999999 [ 1 2004/01/28 17:37 PAGE-
]
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200  2.419
12852 | 12.852 1.200 15.422
2400 2.400 1.200  2.880
3.008 0.670 1.600  1.072
1.157 0.250 1.600  0.400
_19.167 | -14.576 0.506 -7.390
5 3.612 14.805
= 5.848
[ D16 -0150]
= 5.848 tm/m
= 3612 tm
_ As 13.240 3
P =94 = 100.0* 28.2 - 0-00469
k =42pn+(n? -pn
= /2 ¥ 0.00460 * 15 + ( 0.00460 * 15)2 - 0.00469 * 15 = 0.311
io=1-K =103 o 0g0
_ 2 _ 2 * 5.848 * 1e5 _
OC= "L jbd - 0.311 *0.89 * 100.0 * 28.22 - °2-70 kg/cm? 210.0
L 5.848 1e5 .
OS="4sjd " 13.240 *0.89 * 28.2 = 1747.8  kg/cn? 3000
L 3.612 * 1e3 .
U =hjd = 100.0 *0.89 * 28.2 = 1.42 kg/cnm? 21.0

28

OK

OK

OK
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No. 1 [ 1

3-8 [ ]
3-8-1
3-8-2
X X Yy Yy
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750  3.402 1.134 1.050  1.190
12.852 12.852 1.500 19.278 3.213 1.925  6.185
3.825 0.827 0.300 0.248 3.734 1.166 4.356
b3 18.215 22.928 8.081 11.732
3-8-3
D
_ Mr _ ¥ x _ 22.928 _
FS= o = 5 y = 11732 - 1.9 1.00 0K
2)
_ Mr - Mo _ 22.928 - 11.732 _
d = s = 18.215 = 0.614 m
e =25 -d =% _ o6 = 07350 B/2 = 1.350 OK
3)
2/3 B/6 e B/3)
g = 22 =20 1845 - 49758 wm 40.0 OK
XN
gl g2 xn = 1.843 m
4)
_ Rh _  8.197 _
Fs = = g os - 1-014 1.00 0K

Rh = X M = 18.215 * 0.450 = 8.197 t/m



*** Super Build

No. 1 [
3-8-4

3-8-5
D

2)

*xx 100-999999 [ ] 2004/01/28 17:37 PAGE-
1
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.268 0.567 1.575  0.893
3.098 3.024 1.050 3.176
s 3.591 4.069
[ D16 -@125]
= 4.069 tm/m
= 3.591 t/m
_As _ 15.888 _
P = "bd ~ 100.0* 23.2 - 0-00684
k =J2pn+@nZ -pn
= /2 * 0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1-K =032 o g7
2 2 * 4.069 * 1e5 _
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 - 47-49 kg/cm® 210.0
_ 4.069 1e5 .
0S =g jd = 15.888 * 0.870 * 23.2 = 1255.4  kg/cm? 3000
_ 3.501 * le3 .
T *hjd 100.0 * 0.879 * 23.2 = 1.76 kg/cm® 21.0

30

OK

OK

OK
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No. 1 [ 1
3-8-6
1)
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200  2.419
12852 | 12.852 1.200 15.422
3.008 0.670 1.600  1.072
_16.543 | -12.770 0.514 -6.571
s 2.768 12.342
= 4.069
2) [ D16 -@150]
= 4.069 tm/m
= 2.768 t/m
_As 13.240 _
P = pq - 100.0* 282 - 0-00469
k =4y2pn+@nZ -pn
= /2 * 0.00469 * 15 + ( 0.00469 * 15)2 - 0.00469 * 15 = 0.311
io=1-K =103 o og0
_ 2 ) 2 % 4.069 * 1e5
OC="1jbd = 0.311 *0.896 * 100.0 * 28.22 36.66 kg/cm? 210.0 0K
L 4.069 1e5 )
os = Asj d = 13.240 * 0.896 * 28.2 = 1216.1  kg/cm? 3000 0K
_ _ 2.768 * 1e3 _
U = pjd = 100.0 *0.89 * 28.2 = 1.09 ko/cm?® 21.0  OK
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No. 1 [ 1
3-9
3-9-1
- tan-yf - KN N_ gan-yf. 0-25 - o
6 = tan 1(1 - kv)' tan 1( 270.00 = 14.03
1 1
5627([) :T*25.0212.50
D
Kea = (1 - kv) cos?(p -a -0)
sin(p +d e) sin(p -B -6)
cos® cos?2a  cos(0 eta +0 ) (1 + /cos(é eta +0 ) cos(a -B )
@-B-6 =2500- 0.00-14.03 = 10.96° @ [ +6 0
oeta +6 = 12.50 + 0.00 + 14.03 = 26.53°
Kea = (1 - 0.00) * cos?(25.0 - 0.00 -14.03) - 0.6006
sin(25.0 +12.50) sin(10.96) ’
c0s14.03 * c0s20.00 * cos(26.53) *(1 + /003(26.53) cos( 0.00 - 0.00)
2)
Pal = 5 Kea y's H = *0.6006 * 1.70 * 3.5002 = 6.253 t/m
3)
Pa2 = Kea q H=0.6006 * 1.00* 3.500 = 2.102 t/m
4)
ds=a o = 0.000 + 12.500 = 12.500°
Pal H = Pal cosd s = 6.253 * cos(12.500) = 6.105 t/m
Pal V = Pal sind s = 6.253 * sin(12.500) = 1.353 t/m
Pa2 H = Pa2 cosd s = 2.102 * cos(12.500) = 2.052 t/m
Pa2 V = Pa2 sind s = 2.102 * sin(12.500) = 0.454 t/m
3-9-2
X X y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750 3.402 0.000 1.050 0.000
12.852 12.852 1.500 19.278 0.000 1.925 0.000
2.400 2.400 1.500 3.600 0.000 3.500 0.000
6.253 1.353 0.300 0.406 6.105 1.166 7.123
2.102 0.454 0.300 0.136 2.052 1.750 3.591
z 21.596 26.822 8.158 10.714




*** Super Build **% 100-999999 [ 1 2004/01/28 17:37 PAGE- 33

No. 1 [ 1
3-9-3
1
_ Mr _ X x _ 26.822
Fs = o = 5 y - 10,714 2.503 1.00 0K
2)
_ Mr - Mo _ 26.822 - 10.714 _
d = 3 = 51.596 = 0.745m
e =2 -d =% _ o745 = o0.604n B/2 = 1.350 OK
3)
2/3 B/6 e B/3)
_ 2z _ 2* 21.596 _
gl = 3 4 = 3w 0745 19.303 t/m? 40.0 0K
XN
gl g2 xn = 2.237m
4)
_ _Rh _ 9.718 _
Fs = 5 = 8158 - 1.191 1.00 0K
Rh = 2 M = 21.596 * 0.450 = 9.718 t/m
3-9-4
0.25 _ o
= tan- 1(1 kv) tan- 1(1 5200 = 14.03
5627([) :T*250—1250
iy
Kea = (1 - kv) cos?(p -a -0)
sin(p +d e) sin(p -B -6)
cos® cos?2a  cos(0 eta +0 ) (1 + /cos(é eta +0) cos(a -B )
@-p-6 =25.00- 0.00-14.03= 10.96° ¢ P +6 0
0et+ta +0 = 12.50 + 0.00 + 14.03 = 26.53°

Cea = (1 - 0.00) * cos?(25.0 - 0.00 -14.03) - 06006

sin(25.0 +12.50) sin(10.96)
c0s14.03 * c0s20.00 * cos(26.53) *(1 + /005(26.53) cos( 0.00 - 0.00)

2)
Pal = 5 Kea y's H = *0.6006 * 1.70 * 3.1502 = 5.065 t/m
3)
Pa2

Kea g H=0.6006 * 1.00* 3.150 = 1.891 t/m



*** Super Build

No. 1 [
4)

3-9-5
D

2)

**% 100-999999 [ ] 2004/01/28 17:37 PAGE-
1
ds=a o = 0.000 + 12.500 = 12.500°
Pal H = Pal cosd s = 5.065 * cos(12.500) = 4.945 t/m
Pal V = Pal sind s = 5.065 * sin(12.500) = 1.096 t/m
Pa2 H = Pa2 cosd s = 1.891 * cos(12.500) = 1.847 t/m
Pa2_V = Pa2 sind s = 1.891 * sin(12.500) = 0.409 t/m
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
5.065 4.945 1.050 5.192
1.891 1.847 1.575 2.909
2 6.792 8.102
[ D16 -@125]
= 8.102 tm/m
= 6.792 t/m
As _ 15.888 -
P bd - 100.0 » 23.2 - 0-00684
k =4J2pn+@nZ -pn
=/ 2 *0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1-K =032 o g7
_ 2 2 * 8.102 * 1eb -
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 - 94.56 kg/cm? 210.0
I 8.102 1e5 _
0S = g jd = 15.888 * 0.870 * 23.2 = 2499.7  kg/cm? 3000
- 6.792 * 1e3 _
U = hjd 100.0 * 0.879 * 23.2 = 3.32 kg/cm 21.0

34
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OK

OK



*** Super Build

No. 1 [
3-9-6
D

2)

bjd

wx% 100-999999 [ 1 2004/01/28 17:37 PAGE-
1
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200  2.419
12852 |  12.852 1.200 15.422
2400 2.400 1.200  2.880
5.065 1.096 1.600  1.754
1.801 0.409 1.600  0.655
_16.715 | -16.193 0.645 -10.458
s 2.580 12.672
= 8.102
[ D16 -@150]
= 8.102 tm/m
= 2.580 t/m
_As 13.240 _
P =94 = 100.0* 28.2 - 0-00469
k =J2pn+@nZ -pn
= /2 * 0.00469 * 15 + ( 0.00469 * 15)2 - 0.00469 * 15 = 0.311
io=1-K =103 o 0g0
2 2 * 8.102 * 1e5 _
OC="Kjbd? - 0.311 * 0.89 * 100.0 * 28.22 - /3-00 kg/cm? 210.0
L 8.102 1e5 .
0S =g jd = 13240 * 0.896 * 28.2 = 2421.3  kg/cm? 3000
) 2.580 * 1e3 _
LI 100.0 * 0.896 * 28.2 = 1.02 kg/cm? 21.0

35
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OK

OK
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No. 1 [ 1

3-10 [ ]
3-10-1
3-10-2
X X Yy Yy
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
4.536 4.536 0.750  3.402 0.000 1.050  0.000
12.852 |  12.852 1.500 19.278 0.000 1.925  0.000
6.253 1.353 0.300  0.406 6.105 1.166  7.123
s 18.741 23.086 6.105 7.123
3-10-3
1)
_Mr _ 3 x _  23.086 _
FS= Mo = 5 3 T sy = 3:-240 1.00 0K
2)
_ Mr-Mo _  23.086 -  7.123 _
d =—5 - 18.741 = 0.81m
e =25 -d =% _ 081 = 0.8 B/2 = 1.350 OK
3)
2/3 B/6 e B/3)
ql = g z = g - 18-;31 = 14.669 t/m? 40.0 0K
XN
gl g2 xn = 2.555 m
4)
_ Rh _  8.433 _
Fs = 50— = —2-33- = 1381 1.00 0K

Rh = X M = 18.741 * 0.450 = 8.433 t/m
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No. 1 [ 1
3-10-4
3-10-5
1)
Omm
y y
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
5.065 4.945 1.050 5.192
s 4.945 5.192
2) [ D16 -@125]
= 5.192 tm/m
= 4.945 t/m
As _ 15.888 _
P =754 = 100.0* 23.2 - 0-00684
k =4y2pn+@nZ -pn
= /2 * 0.00684 * 15 + ( 0.00684 * 15)2 - 0.00684 * 15 = 0.362
io=1- K=o -03%2 o o7
_ 2 _ 2 * 5.192 * 1e5 )
OC="Kjbd? - 0.362 * 0.879 * 100.0 * 23.22 - ©0-61 kg/cm? 210.0  OK
- 5.192 1e5 _
os = As j d = 15.888 * 0.870 * 23.2 = 1602.1  kg/cm? 3000 0K
4.945 * le3 = 2.42 kg/cm? 21.0  OK

U “bjd = 7100.0 * 0.879 * 23.2
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No. 1 [ 1
3-10-6
1
Omm
X X
[t/m] [t/m] [m] [tm/m] [t/m] [m] [tm/m]
2.016 2.016 1.200 2.419
12.852 12.852 1.200 15.422
5.065 1.096 1.600 1.754
-12.947 -14.599 0.751 -10.974
2 1.365 8.621
= 5.192
2) [ D16 -@150]
= 5.192 tm/m
= 1.365 t/m
_ _As _ 13.240 -
P = pq - 100.0* 282 - 0-00469
k =4y2pn+@nZ -pn
=4 2 *0.00469 * 15 + ( 0.00469 * 15)2 - 0.00469 * 15 = 0.311
io=1-K =103 o og0
_ 2 _ 2 * 5.192 * 1eb _
OC= "1 jbd = 0.311 *0.89 * 100.0 * 28.22 - 46-79 kg/cm? 210.0 0K
. 5.192 1eb _
0S = g jd = 13.240 * 0.896 * 28.2 = 1551.9  kg/cm? 3000 0K
- _ 1.365 * 1e3 _
T jd = 100.0 * 0.896 * 28.2 = 0.54 kg/cm? 21.0 0K
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No. 1 [ 1
4.
4-1
[t/m?]
[t/m] [m] gmax gmin
= 20.894 3.794 0.412 1.847 14.824  0.653
H= 5.089 1.50 0.450 1.50 20.0
0K 0K 0K 0K
= 18.215 4._759 0.355 2.137 12.079  1.413
H=  3.834 1.50 0.450 1.50 20.0
0K 0K 0K 0K
= 20.894 1.910 0.743 1.007 22.948
H= 9.336 1.00 1.350 1.00 40.0
0K 0K 0K 0K
= 18.215 1.954 0.735 1.014 19.758
= 8.081 1.00 1.350 1.00 40.0
0K 0K 0K 0K
= 21.596 2.503 0.604 1.191 19.303
= 8.158 1.00 1.350 1.00 40.0
0K 0K 0K 0K
= 18.741 3.240 0.498 1.381 14.669
=  6.105 1.00 1.350 1.00 40.0
0K 0K 0K 0K
4-2
D d As p n k i
[cm]  [cm] [cm?]
30.0 23.2 D16 -@125 15.88 0.00684 15 0.362 0.879
dt = 6.8
(o oS T
M [tm/m]
S [t/m] [kg/cm2] [kg/cm2] [kg/cm2]
M= 5.380 62.80 1660.0 2.08
S=  4.254 70.0 2000 7.0
0K 0K 0K
M= 3.601 42.03 1111.0 1.53
S=  3.124 70.0 2000 7.0
0K 0K 0K
M= 5.669 66.18 1749.3 2.25
S=  4.608 140.0 3000 14.0
0K 0K 0K
M= 3.890 45_41 1200.3 1.70
S=  3.478 140.0 3000 14.0
0K 0K 0K
M= 7.274 84.91 2244 .4 2.98
S=  6.099 140.0 3000 14.0
0K 0K 0K
M= 4.662 54_42 1438.5 2.17
S= 4.440 140.0 3000 14.0
0K 0K 0K
M= 5.848 68.26 1804.4 2.31
S=  4.721 210.0 3000 21.0
0K 0K 0K

39
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No. 1 [ 1
ccC oS T
M [tm/m]
S [t/m] [kg/cm2] [kg/cm2] [kg/cm2]
= 4.069 47.49 1255.4 1.76
= 3.591 210.0 3000 21.0
0K 0K 0K
= 8.102 94.56 2499.7 3.32
= 6.792 210.0 3000 21.0
0K 0K 0K
= 5.192 60.61 1602.1 2.42
= 4.945 210.0 3000 21.0
0K 0K 0K
4-3
D d As p n k i
[cm]  [cm] [cm?]
35.0 28.2 D16 -@150 13.24 0.00469 15 0.311 0.896
dt = 6.8
(o oS T
M [tm/m]
S [t/m] [kg/cm?2] [kg/cm2] [kg/cm2]
M= 5.380 48.48 1608.0 0.59
S=  1.505 70.0 2000 7.0
0K 0K 0K
M= 3.601 32.45 1076.2 0.30
S=  0.768 70.0 2000 7.0
0K 0K 0K
M= 5.669 51.09 1694.5 1.18
S=  3.007 140.0 3000 14.0
0K 0K 0K
M= 3.890 35.05 1162.7 0.86
S=  2.183 140.0 3000 14.0
0K 0K 0K
M= 7.274 65.55 2174.1 0.87
S= 2.222 140.0 3000 14.0
0K 0K 0K
M= 4.662 42.01 1393.4 0.46
S=  1.174 140.0 3000 14.0
0K 0K 0K
M= 5.848 52.70 1747.8 1.42
S=  3.612 210.0 3000 21.0
0K 0K 0K
M= 4.069 36.66 1216.1 1.09
S=  2.768 210.0 3000 21.0
0K 0K 0K
M= 8.102 73.00 2421.3 1.02
S=  2.580 210.0 3000 21.0
0K 0K 0K
M= 5.192 46.79 1551.9 0.54
S=  1.365 210.0 3000 21.0
0K 0K 0K
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