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3.500

150 mm
18 27N/mm2(180 270kgf/c )
0 = 2400 kg/ °®
12mm 4
@ 48.6x2.4 (STK500) 45 cm 5
90x90 ( ) 100 cm 6
100 cm 7
450 . 450
~ ] 150
O O O O O
= 1000mm
I 1000 |
= 40 kg/
= 360 kg/ [ 2400kg/ °x 0.150 ]
400 kg/
= 150 kg/
= = 550 kg/ (5400 N/ )
= = 400 kg/ (3930 N/ )
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12mm

( )
45¢ ( =145 )
= 120.000 ¢ * (12000mnt) _
( ) = 14.400 ¢ * (144000m1") T fﬁojgicl .
= 24.000 ¢ ° (24000mm*)
= 80000 kg/c  (7850N/mn’)
K =1.5 = 45¢
b = 150 kg/c  (14.8N/mn’) ‘
s = 9.0 kg/c  (0.883N/mn’)
0 f=0.30c (3.0mm)
@
= x 1.0
=550 kg/ x 1.0 = 550 kg/ = 5.50 kg/c (5.4 N/mm)
2 2
= = 5'5°g 45 _1392.2 kg c (137000 N mm)
ob = - 1392.2 55 6 yg/c b = 150 kg/c
24.000 , ,
(5.69 N/mn?) (14.8 N/mi?)
@
== 5-502" 45 - 123.8 kg (1220 N)
_ K _ 1.5x 123.8 _ _
T = = T 120.000 - 1.5 kg/c 2 s = 9 kg/c 2
(0.148 N/mm) (0.883 N/mm")
(©))
= x 1.0
=400 kg/ x 1.0 = 400 kg/ = 4.00 kg/c (3.93 N/mm)
_ 5 5x 4.00x 45" _ _
& = 3a = 384 80000x 14.400 ~ 0-18%¢C 0T=0.30c
(1.85 mm) (3.0 mm)
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@ 48.6x2.4 (STK500)

( )
100c ( =100c )
= 3.483 ¢ * (348.3mn")
= 2.48kg/c
= 3.830 ¢ * (3830mm°)
= 2100000 kg/c  (207000N/mn’)
K =2.0 , = 100c
b = 2400 kg/c  (236N/mm"™)
s = 1350.0 kg/c  (133N/mt)
0 f=0.30c (3.0mm)
@
= X
= 550 kg/ x 0.45 = 248 kg/ = 2.48 kg/c (2.44 N/mm)
2 2
= = 2'48; 100 - 3100.0 kg ¢ (305000 N mm)
ob = - %;22&? = 809.4 kg/c b = 2400 kg/c
) (79.5 N/mnt) (236 N/mn’)
2
== 2-48; 100 - 124.0 kg (1220 N)
v =X = Z'Q;Aiif'o = 71.2 kg/c s = 1350 kg/c
) (6.99 N/mt) (133 N/mn)
®3)
= X
= 400 kg/ x 0.45 =180 kg/ =1.80 kg/c  (1.77 N/mm)
_ 5 5x 1.80x 100" _ _
& = 3a = “384x 2100000x 9.320 _ 0-1%0°¢ 0T=0.30c

(1.20 mm) (3.0 mm)
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90x90 ( )

( )
100c ( =100c )
= 81.000 ¢ * (8100mm’) B
( ) = 546.750 ¢ ¢ (5467500m) | l\Ll_l5ii?jgiéLl .
= 121.500 ¢ * (121500mm")
= 70000 kg/c  (6870N/mn’)
K =1.5 , = 100c
b = 105 kg/c  (10.3N/mm")
s = 15.0 kg/c  (1.48N/mn’)
0 f=0.30c (3.0mm)
)
= X
= 550 kg/ x 1.00 = 550 kg/ = 5.50 kg/c (5.4 N/mm)
2 2
_ _ 5.50x 100° _
=" - 10 = 5500.0 kg ¢ (540000 N mm)
ob = = - 9500.0 _ 45 3 yg/c b = 105 kg/c
121.500 , ,
(4.45 N/mm”) (10.3 N/mm™)
()
-3 - 3x 5-%?* 100 - 4125 kg (4050 N)
ro= Ko 1XAI2S g 6 s = 15 kg/c
81.000 , o T
(0.746 N/mm) (1.48 N/mm™)
®3)
= X
= 400 kg/ x 1.00 =400 kg/ = 4.00 kg/c  (3.93 N/mm)
_3 3x 4.00x 100" _ _
& = 3a = 384 70000x 546.750 _ 0-082 ¢ 0T=0.30c
(0.82 mm) (3.0 mm)
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f = 2000 kg/

550 kg/

1.00
1.00

X

550 kg/
550.0 kg

(5400 N)

(5400 N/ )
X

x 1.00

x 1.00
f = 2000 kg
(19700 N)
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3.500

( ) 3.150
18 27N/mm2(180 270kgf/c )
o = 2300 kg/ °
10 /h 20 /h
12mm 9
@ 48.6x2.4 (STK500) 20 cm 10
@ 48.6x2.4 (STK500) 50 cm 11
2 5 @ 7 (NOS440) 60 cm 12
200 200
aso [N IIOT LA [T N
so [N ITOELIT ] = 1615kg/ - 219060/
50 b ooy b bbb B = 2765kg/ - 3300/
2O I = 3915Kkg/ - atoones
ol TITITITC
so [ [ITQIOT QNI T = 4600kg/ .
200 ° T N T N T W= 4600kg/ - 9/
oo 0 O O O O O O A A W 1 Wi= 4600kg/
leoo) | |600)
0.200
1 = 2.0 x 0

= 2.0 x 2300 = 4600 kg/ (45200 N/ )
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€Y)

@

®

ob

12mm

( )
20c ( =20c )
= 120.000 ¢ 2 (12000m?) _
= 14.400 ¢ * (144000m") 11 fi'(jol‘gf i
= 24.000 ¢ ° (24000mm*)
= 40000 kg/c  (3930N/mn’)
K =1.5 , = 20c
b = 100 kg/c  (9.8IN/mn?)
s = 12.0 kg/c  (1.18N/mn’)
0 f=0.30c (3.0mm)
= , x 1.0
= 4600 kg/ x 1.0 = 4600 kg/ = 46.00 kg/c (45.2 N/mm)
2
e = 46'0%" 20~ 2300.0 kg ¢ (226000 N mm)
= 2300.0 _ o5 5 yg/c b = 100 kg/c
24..000 . . ——
(9.4 N/mn") (9.81 N/mm™)
o= 46'0(2”‘ 20 - 460.0 kg (4520 N)
K _ 1.5x 460.0 _ _
= 120000 - 5.8 kg/c 2 s = 12 kg/c 2
(0.569 N/mn’) (1.18 N/mt)
5 ¢ 5x 46.00x 20°  _ _
384 384 40000x 14.400 ~ 0166 ¢C 6f=030¢c
(1.66 mm) (3.0 mm)
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@ 48.6x2.4 (STK500)
( )
50c ( =50c )
= 3.483 ¢ 2 (348.3mn") _
( ) = 9.320 ¢ * (93200m) T
= 3.830 ¢ * (3830mm’)
= 2100000 kg/c  (207000N/mn’)
K =2.0 = 50c
b = 3000 kg/c  (295N/m’)
s = 1650.0 kg/c  (162N/mnt)
0 f=0.30c (3.0mm)
_ 4600 ; 4600 _ ,e00 kg/
= 4600 X
= 4600 kg/ x 0.20 = 920 kg/ = 9.20 kg/c (9.03 N/mm)
@
2 9.20x 50
=—g— = g = 2875.0 kg ¢ (283000 N mm)
ob = - 2387853-00 = 750.7 kg/c b = 3000 kg/c
) (73.7 N/mn?) (295 N/mm’)
)
e B 9-202" 50 - 230.0 kg (2260 N)
o= K 2-03" 428330-0 = 132.1 kg/c s = 1650 kg/c
) (13 N/mn?) (162 N/mn’)
€))
5 5x 9.20x 50" _ _
T 384x 2100000x 9.320 ~ 0-038 ¢ 0f=030c -
(0.38 mm) (3.0 mm)
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€Y)

@

®

ob

¢ 48.6x2.4 (STK500)
( )
60c ( =60c )
= 6.960 ¢ 2 (696mn’) _
= 18.640 ¢ * (186400mn") iliif??T%illi
= 7.660 ¢ * (7660mm*)
= 2100000 kg/c  (207000N/mn’)
K =2.0 = 60c
b = 3000 kg/c  (295N/m’)
s = 1650.0 kg/c  (162N/mnt)
0 f=0.30c (3.0mm)
= 1 X
= 4600 kg/ x 0.50 = 2300 kg/ = 23.00 kg/c (22.6 N/mm)
23.00x 60° _
o C 0 = 8280.0 kg ¢ (812999.9 N mm)
ifigi? = 1080.9 kg/c b = 3000 kg/c
) (107 N/mm’) (295 N/mm’)
3 o 3x 23;?0x 60 - 1035.0 kg (10200 N)
K 208 200-0 = 297.4 kg/c s = 1650 kg/c
) (29.2 N/mm’) (162 N/m?)
3 ¢ 3x 23.00x 60° _ _
384 384 2100000x 18.640  0-000 © 0r=030c -
(0.60 mm) (3.0 mm)
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2 5 ¢ 7

4600 kg/

0.50 x
0.300

X
4600 kg/
1380.0 kg

(13600 N)

(NOS440)
f = 1400 kg/

(45200 N/ )
X

0.60

x 0.300
f = 1400 kg
(13800 N)
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3.500
( ) 3.150
900mm x  900mm
18 27N/mm2(180 270kgf/c )

o = 2300 kg/ °
10 /h 20 /h
12mm 14
@ 48.6x2.4 (STK500) 15 cm 15
¢ 48.6x2.4 (STK500) 50 cm 16
2 5 @ 7 (NOS440) 30 cm 17
150 150
450
T ST W= 1040kg/
500 W= 1615kg/
T PR W= 2190kg/
500 W= 2765kg/
s PR W= 3340kg/
500 e = = 3915k
T ST W= 4490kg/
500 R V= 4960ko/
T T W= 5430kg/
500 TR V= 58%0K0/
200 [ CHoiriE W= 6535kg/ W= 6350kg/
150 ) .. ) [150 W= 6720kg/
| 300300, |
0.200 , = 3.150 0.200 = 2.950

,=20 0 0.8 ox ( , 2.0)
2.0x 2300  0.8x 2300x ( 2.950 2.0 ) = 6350 kg/ (62300 N/ )

13 /7 88



€Y)

@

®

ob

12mm

( )
15¢ ( =15 )
= 120.000 ¢ 2 (12000m?) _
= 14.400 ¢ * (144000m") 11 ﬁ'j’ol‘gf i
= 24.000 ¢ ° (24000mm*)
= 40000 kg/c  (3930N/mn’)
K =1.5 , = 15¢c
b = 100 kg/c  (9.8IN/mn?)
s = 12.0 kg/c  (1.18N/mn’)
0 f=0.30c (3.0mm)
= , x 1.0
= 6350 kg/ x 1.0 = 6350 kg/ = 63.50 kg/c (62.3 N/mm)
2
e = 63'5%" 15 _1785.9 kg ¢ (176000 N mm)
= 1785.9 _ 24 4 kg/c b = 100 kg/c
24..000 . . ——
(7.3 N/mn™) (9.81 N/mm™)
;= IS - w63 kg (4680 )
K _ 1.5x 476.3 _ _
= 120000 - 6.0 kg/c 2 s = 12 kg/c 2
(0.589 N/mn?) (1.18 N/mt)
5 ¢ 5x 63.50x 15°  _ _
384 384 40000x 14.400 - 0073 € 6f=030¢c
(0.73 mm) (3.0 mm)
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@ 48.6x2.4 (STK500)
( )
50c ( =50c )
= 3.483 ¢ ? (348.3mr) _
( ) = 9.320 ¢ * (93200mn") I l_ fﬁfigﬁ T
= 3.830 ¢ * (3830mm’)
= 2100000 kg/c  (207000N/mn’)
K =2.0 = 50c
b = 3000 kg/c  (295N/m’)
s = 1650.0 kg/c  (162N/mnt)
0 f=0.30c (3.0mm)
_ 6350 ; 5430 _ g9 kg/
= 5890 x
= 5890 kg/ x 0.15 = 884 kg/ = 8.84 kg/c (8.68 N/mm)
@
? 8.84x 50
=g g = 2762.5 kg ¢ (271000 N mm)
ob = - 2376823-05 = 721.3 kg/c b = 3000 kg/c
) (70.8 N/mm’) (295 N/m?)
)
= 8-842" 0. - 21.0 kg (2170 N)
o= K 2-03" 428231-0 = 126.9 kg/c s = 1650 kg/c
) (12.5 N/mn?) (162 N/mm’)
€))
_ 5 ° 5x 8.84x 50" _ _
= e 384x 2100000x 9.320 ~ 0-037 ¢ 6f=030c —
(0.37 mm) (3.0 mm)
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@ 48.6x2.4 (STK500)

( )
30c ( =30c )
= 6.960 ¢ 2 (696mn’)
= 31.75kg/c
= 7.660 ¢ * (7660mm*)
= 2100000 kg/c  (207000N/mn’)
K =2.0 = 30c
b = 3000 kg/c  (295N/m’) ‘
s = 1650.0 kg/c  (162N/mnt)
0 f=0.30c (3.0mm)
= 1 X
= 6350 kg/ x 0.50 = 3175 kg/ = 31.75 kg/c (31.2 N/mm)
@
2 2
_ 31.75x 30" _
= T 10 = 2857.5 kg ¢ (281000 N mm)
ob = 2785676'05 = 373.0 kg/c b = 3000 kg/c
) (36.6 N/mnt) (295 N/mm’)
@
-3 - 3x 31;f5x 0. - 714.4 kg (7010 N)
ro= K 2'06" 976104'4 = 205.3 kg/c s = 1650 kg/c
) (20.2 N/mnt) (162 N/mn’)
©)
_ 3 3x 31.75x 30" _ _
o 384 384x 2100000x 18.640 0000 € 6f=030¢c
(0.05 mm) (3.0 mm)
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2 5 @ 7 (NOS440)

6350 kg/

0.50
0.150

X

6350 kg/
952.5 kg

(9350 N)

f = 1400 kg/

(62300 N/ )
X

x 0.300

x 0.150
f = 1400 kg
(13800 N)
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3.500

18 27N/mm2(180 270kgf/c )

0 = 2400 kg/ °®
150 mm
400 mm x 800 mm X
12mm 20
50x25 ( ) 13.3 cm 21
@ 48.6x2.4 (STK500) 13.3 cm
90x90 ( ) 100 cm 23
20 cm 24
12mm 25
¢ 48.6x2.4 (STK500) 30 cm 26
2 5 @ 7 (NOS440) 90 cm 27
150 :::::::::fﬁ/// T W= 350kg/
300 W= 695kg/
- - 800 W= 1040kg/
300 W= 1385kg/
50 g S ] Wi= 1785kg/ W= 1730kg/
Ltro ) ] W= 1840kg/

400
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40 kg/
1920 kg/

= 150

ka/

1960 kg/

2110 kg/

1960 kg/

[ 2400kg/ °x 0.800

(20700 N/ )

(19300 N/ )
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12mm

( )
13.3c ( =133c¢c )
= 120.000 ¢ * (12000mnt) _
( ) = 14.400 ¢ * (144000mm") 5 J\ft'jofifi »
= 24.000 ¢ ° (24000mm*)
= 40000 kg/c  (3930N/mn’)
K =1.5 , = 13.3c
b =75 kg/c  (7.36N/mn")
s = 9.0 kg/c  (0.883N/mn’)
0 f=0.30c (3.0mm)
@
= x 1.0
= 2110 kg/ x 1.0 = 2110 kg/ = 21.10 kg/c (20.7 N/mm)
2 2
= = 21'102 133 _ 466.5 kg c (45800 N mm)
ob = 466-5  _ 19 4 kg/c b = 75 kg/c
24.000 , o
(1.91 N/mm”) (7.36 N/mm™)
@
== 21-10; 13-3 - 140.3 kg (1380 N)
_ K _ 1.5x 140.3 _ _
T = = T 120.000 - 1.8 kg/c 2 s = 9 kg/c 2
(0.177 N/mm) (0.883 N/mm")
(©))
= x 1.0
= 1960 kg/ x 1.0 = 1960 kg/ = 19.60 kg/c  (19.3 N/mm)
_ 5 % b5x19.60x 13.3' _ _
& = 3a = 384 40000% 14.400 ~ 0014 C 0T =030c
(0.14 mm) (3.0 mm)
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50x25 ( )

( )
100c ( =10c )
. = 12.500 ¢ * (1250mnt) _
= 6.510 ¢ * (65100mi) l llﬁloi%fjgiéLl |
, =5.208 ¢ * (5208mn’)
. = 70000 kg/c  (6870N/mm’)
K, =1.5 = 100c
b, = 105 kg/c  (10.3N/m?) ‘
s, = 15.0 kg/c  (1.48N/mt)
o0 f =0.30c (3.0mm)
@ 48.6x2.4 (STK500)
, = 3.483 ¢ ? (348.3mt)
, = 9.320 ¢ * (93200mn")
, = 3.830 ¢ * (3830mn’)
, = 2100000 kg/c  (207000N/mnt)
K, =2.0
b, = 2400 kg/c  (236N/mn’)
s, = 1350.0 kg/c  (133N/mm’)
2 2 _ 40x 2100000x 9.320

1 1 2 2 2  2x70000x 6.510 2x 2100000 9.320 19.5¢

= (40c -19.5c x 2) 2 =0.5c¢
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€Y)

= X

= 2110 kg/ x 0.005 =11 kg/ = 0.11 kg/c (0.108 N/mm)
2 2
= = 0'112 100~ 1375 kgc (13500 N mm)
ob = = A31-5 96 4 kg/rc b = 105 kg/c
! (2.59 N/mnt) (10.3 N/mnt)
@
_ _ 01X 100 _ g g 54 1)
2 2
T = K = 1.5% 5.5 = 0.7 kg/C s =15 kg/C
; 12.500 i . ——
(0.069 N/mi?) (1.48 N/mi?)
€)
= X
= 1960 kg/ x 0.005 =10 kg/ = 0.10 kg/c (0.099 N/mm)
_ 5 %Y 5x0.10x 100°  _ _
® %384 1 1 ° 38ax 70000x 6.510  0-2%6¢C 0T=0.30c
(2.86 mm) (3.0 mm)
€))
= X
= 2110 kg/ x 0.195 = 411 kg/ = 4.11 kg/c  (4.04 N/mm)
2 2
= = 4'11; 100 - 5137.5 kg ¢ (504000 N mm)
ob = - i:iii? = 1341.4 kg/c b = 2400 kg/c
2 ) (132 N/mif) (236 N/mi’)
@
== 4-11; 100~ 205.5 kg (2020 N)
S S 2'2;‘§25'5 = 118.0 kg/c s = 1350 kg/c
2 ) (11.6 N/mn?) (133 N/mi’)
©)
= X
= 1960 kg/ x 0.195 = 382 kg/ = 3.82 kg/c (3.75 N/mm)
4 4
5 =20 = 8.Bx100 a5 c  5f=-0.30c

B4 2 2 384x 2100000 9.320
(2.54 mm) (3.0 mm)
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€Y)

@

®

ob

90x90 ( )

( )
20.0c ( =20.0c )
= 81.000 ¢ *
= 70000 kg/c
kK =1.5
b = 105 kg/c
s = 15.0 kg/c
0f=030c (3
X
2110 kg/ x 1.00 = 2110.0 kg/
2 2
21.10x 20.0° _
g - g = 1055.0 kg
_ 1055.0 _
= 121500 - o7 ka/C
(0.854 N/mm)
_ 21.10x 20.0 _
o= 5 = 211.0 kg (
K _ 1.5x211.0 _
= 81,000 = 3.9 kg/c 2
(0.383 N/mm")
X
1960 kg/ x 1.00 = 1960.0 kg/
5 ° 5x 19.60x 20.0°
384 384x 70000% 546.750
0.001 c 60 f=03c
(0.01 mm) (3.0 mm)

23 / 88

(8100mn?)

546.750 ¢ * (5467500mm")
121.500 ¢ * (121500mm*)

(6870N/mn’)
(10.3N/mn’)

(1.48N/mn’)
.0mm)

= 21.10 kg/c

= 20c

(20.7 N/mm)

c (104000 N mm)

b = 105 kg/c
(10.3 N/mt)

2070 N)

s = 15 kg/c

(1.48 N/mt)

= 19.60 kg/c

(19.3 N/mm)



f = 2000 kg/

2110 kg/ (20700 N/ )
= x 4
1.00 x 0.400 4
0.10

X
2110 kg/ x 0.10
211.0 kg f = 2000 kg

(2070 N) (19700 N)

2110 kg/ (20700 N/ )
= X 2
1.00 x 0.400 2
0.20

X

2110 kg/ x 0.20
422.0 kg T = 2000 kg

(4140 N) (19700 N)
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12mm

( )
30c ( =30c )
= 120.000 ¢ 2 (12000m?) _
( ) = 14.400 ¢ * (144000m") 11 ﬁ'sjoﬁl i
= 24.000 ¢ ° (24000mm*)
= 80000 kg/c  (7850N/mn’)
K =1.5 = 30c
b = 200 kg/c  (19.7N/mn’) ‘
s = 12.0 kg/c  (1.18N/mn’)
0 f=0.30c (3.0mm)
_ 1730 : 1040 _ 435 g/
= 1385 kg/ x 1.0
= 1385 kg/ = 13.90 kg/c (13.7 N/mm)
@
2 2
= = 13'9%" 30 - 1563.8 kg ¢ (154000 N m)
ob = = 1563.8 g5 5 kgrc b = 200 kg/c
24.000 , "
(6.4 N/mm°) (19.7 N/mm™)
)
== 13'9(2)" 30 - 208.5 kg (2050 N)
_ K _ 1.5x 208.5 _ _
T = = 120,000 - 2.6 kg/c 2 s = 12 kg/c 2
(0.256 N/mm) (1.18 N/mm)
€))
_ 5 Y 5x13.90x 30°  _ _
T = “38ax 80000 14.400 _ 0127 ¢ 61=030c  ___
(1.27 mm) (3.0 mm)

25/ 88



@ 48.6x2.4 (STK500)

90c ( =9%¢c )
2 2
6.960 ¢ ° (696mm) = 5.19kg/c

18.640 c * (186400mnf) HERRRE RN

7.660 ¢ * (7660mn°)

2100000 kg/c  (207000N/mn’)
2.0 = 90c
3000 kg/c  (295N/mnt)
1650.0 kg/c  (162N/mt)
0.30 ¢ (3.0mm)

-0 T

1730 kg/ x 0.30 = 519 kg/ = 5.19 kg/c (5.1 N/mm)

€Y)

_ _ 5.19x 90° _
=t o = 4203.9 kg ¢ (413000 N mm)
4203.9

7.660

ob = 548.8 kg/c b = 3000 kg/c

(53.9 N/mi’) (295 N/mnt)
)
-3 - 3x 5-19x 0. - 350.3 kg (3440 N)

o= K- 2.0x350.3 _ 444 7 kg/c s = 1650 kg/c

6.960 ; .
(9.88 N/mi) (162 N/mi?)

®

4
5 =3 - 3x 5.19x 90 = 0.068 ¢ 5f=0.30c

384 384x 2100000% 18.640
(0.68 mm) (3.0 mm)
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2 5 0

1730 kg/

0.30
0.27

X

1730 kg/
467.1 kg

(4590 N)

7 (NOS440)
f = 1400 kg/

(17000 N/ )
X

x 0.90

x 0.27
f = 1400 kg
(13800 N)
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18 27N/mm2(180 270kgf/c )

0 = 2400 kg/ °
3.500
6.000
0.150

X

7.500

0.400 x 0.800 x 5.250 x 2.0
0.400 x 0.750 x 6.250 x 2.0
0.300 x 0.500 x 2.850 x 1.0

@
0.150 x 6.000 x 7.500 x 2400kg/ ° = 16,200 kg
0.400 x 0.800 x 5.250 x 2.0 x 2400kg/ ° = 8,064 kg
0.400 x 0.750 x 6.250 x 2.0 x 2400kg/ ° = 9,000 kg
0.300 x 0.500 x 2.850 x 1.0 x 2400kg/ ° = 1,026 kg
40kg/ x 6.000 x 7.500 = 1,800 kg
150kg/ x 6.000 x 7.500 = 6,750 kg
42,840 kg
(421000 N)
)

= X
42,840 kg x 0.05
2,142 kg/ (21100 N/ )
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(@ 48.6x2.4 (STK500)

-

%
= 3.483 ¢ (348.3m%)
=1.64 c (16.4mm)
= 350 kg
. = 2.000
. = 2.000 |
@
k, = 2 2 =,/2.0000 2.000° =,/ 8.00 = 2.83
_ L _ 2.000 _
0, cosO k. > 83 0.71
2142 kg
1= = =4.31 -
x c0s0 , 2x 350x 0.71 3 5
@
_ _ 2142 kg _
7 1xcosb,  5x0.71 603 kg (5920 N)
_ k. _ 283¢c _
A= = Jeae 178
fc 1.7
fc = 320 kg/c
= 1 = 603 = =
oC 3483 173.1 kg/c fc = 320 kg/c
(17 N/mn?) (31.4 N/mt)
, = 2.000
, = 2.000
@
k, = 2 2 =,/2.0000 2.000° =,/ 8.00 = 2.83
_ , _ 2.000 _
0, cosO , = K, 2.83 0.71
_ _ 2142 kg _
2= cost , 2% 350x 0.71 4.31 =5
@
_ _ 2142 kg _
* S xcosh, - Bx 071 " 603 kg (5920 N)
_ k., _ 283¢c _
A= = lede 1B
fc 1.7
fc = 320 kg/c
= 2 = 603 = =
ocC 3.483 173.1 kg/c fc = 320 kg/c
7 N/mn?)

(31.4 N/mn?)
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3.950

18 27N/mm2(180 270kgf/c )

0 = 2400 kg/ °®
120 mm
450 mm x 800 mm X
2.850
12mm 32
@ 48.6x2.3 (STK500) 40 cm 33
AX25-32 40 cm 34
12mm 36
@ 48.6x2.4 (STK500) 11.3 cm 37
90x45 ( ) 11.3 cm 38
90x90 ( ) 50 cm 39
45 cm 40
12mm 41
@ 48.6x2.4 (STK500) 30 cm 42
¢ 48.6x2.4 (STK500) 35 cm 43
2 5 @ 7 (NOS440) 60 cm 44
120 = W= 280kg/
280 ®) \ O O W= 600kg/
= 800 W= 920kg/
350 W= 1325kg/
50 Z 5 _ W= 1785kg/ W\/\:/=11783¢(1)(l)(|%/

—

450
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40 kg/
288 kg/

= 150

kg/

328 kg/

[ 2400kg/ °x 0.120

478 kg/

328 kg/

317 88

]

— 480 kg/
(4710 N/

- 330 kg/
(3240 N/



12mm

( )
40c ( =40c )
= 120.000 ¢ * (12000mnt) B
( ) = 14.400 ¢ * (144000m1") T fﬁjgﬁ .
= 24.000 ¢ ° (24000mm*)
= 80000 kg/c  (7850N/mn’)
K =1.5 = 40c
b = 150 kg/c  (14.8N/mn’) ‘
s = 9.0 kg/c  (0.883N/mn’)
0 f=0.30c (3.0mm)
@
= x 1.0
=480 kg/ x 1.0 = 480 kg/ = 4.80 kg/c (4.71 N/mm)
2 2
= = 4'8°g 40~ 960.0 kg ¢ (94200 N mm)
ob = = 960.0_ 45 0 Kkg/c b = 150 kg/c
24.000 , ,
(3.93 N/mi?) (14.8 N/mi?)
@
== 4-802" 40 - 96.0 kg (942 N)
_ K _ 1.5x 96.0 _ _
T = = 120,000 - 1.2 kg/c 2 s = 9 kg/c 2
(0.118 N/mm) (0.883 N/mm")
(©))
= x 1.0
=330 kg/ x 1.0 =330 kg/ = 3.30 kg/c  (3.24 N/mm)
_ 5 5x 3.30x 40° _ _
& = 3a = 384 80000x 14.400 ~ 009 C 0T=0.30c
(0.95 mm) (3.0 mm)
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(@ 48.6x2.3 (STK500)

(
40c ( =40c )
= 3.345 ¢ ? (334.5m%)
= 1.92kg/c
= 3.690 ¢ * (3690mm*)
= 2100000 kg/c  (207000N/mn’)
K =2.0 = 40c
b = 2400 kg/c  (236N/mn’)
s = 1350.0 kg/c  (133N/mt)
0 f=0.30c (3.0mm)
@
= X
= 480 kg/ x 0.40 =192 kg/ = 1.92 kg/c (1.89 N/mm)
2 2
= = 1'9i; 40 _ 3840 kgc (37700 N mm)
ob = - 28258 = 104.1 kg/c b = 2400 kg/c
) (10.3 N/mnt) (236 N/mn’)
@
== 1-9%; 40 - 38.4kg (377 N)
v =X = 2'2x32§'4 = 23.0 kg/c s = 1350 kg/c
) (2.26 N/mt) (133 N/mn)
(©))
= X
=330 kg/ x 0.40 =132 kg/ =1.32 kg/c (1.3 N/mm)
_ 5 5x 1.32x 40" _ _
& = 3a = “384x 2100000x 8.990 _ 0-002 ¢ 0T =030c
(0.02 mm) (3.0 mm)
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= 1.92kg/c

AX25-32
IR ERRERN
( )
285.0 = 285.0

¢ ( c ) = 285c

a=530kg (5200 KN mm)

a = 720 kg (7070 N)

€))
= X
- 480 kg/ x 0.40 =192 kg/ = 1.92 kg/c  (1.89 N/mm)
2 2
= = 1'92x2585'0 = 10494.0 kg ¢ = 194.9 kg (1920 N )
(
= 194.9 kg a = 530 kg
(1920 N ) (5200 N )
@
== 1-92x2285-0 = 273.6 kg (2690 N)
( a
= 273.6 kg a = 720 kg
(2690 N) (7070 N)
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18 kg/ [ 40kg/ x 0.450 1]

864 kg/ [ 2400kg/ °x 0.800 x 0.450 ]

68

882 kg/

kg/ [ 150kg/ x 0.450 ]

=( )
= 950 kg/ 0.450 = 2111 kg/
= 882 kg/ 0.450 = 1960 kg/

35 7/ 88

- 2120 kg/
(20800 N/ )

(19300 N/ )



12mm

( )
11.3c ( =11.3c )
= 120.000 ¢ * (12000mnt) _
( ) = 14.400 ¢ * (144000mm") 5 J\ft'jofifi »
= 24.000 ¢ ° (24000mm*)
= 40000 kg/c  (3930N/mn’)
K =1.5 , = 11.3c
b =75 kg/c  (7.36N/mn")
s = 9.0 kg/c  (0.883N/mn’)
0 f=0.30c (3.0mm)
@
= x 1.0
= 2120 kg/ x 1.0 = 2120 kg/ = 21.20 kg/c (20.8 N/mm)
2 2
= = 21'202 1.3 _338.4kgc (33200 N mm)
ab = 338-4 _ 14 1 kg/c b = 75 kg/c
24.000 , o
(1.39 N/mm™) (7.36 N/mm™)
@
== 21-20; 113~ 119.8 kg (1180 N)
_ K _ 1.5x 119.8 _ _
T = = T 120.000 - 1.5 kg/c 2 s = 9 kg/c 2
(0.148 N/mm) (0.883 N/mm")
(©))
= x 1.0
= 1960 kg/ x 1.0 = 1960 kg/ = 19.60 kg/c  (19.3 N/mm)
_ 5 % 5x19.60x11.3" _ _
& = 3a = 384 40000% 14.400 ~ 0007 € 0T =030c
(0.07 mm) (3.0 mm)
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90x45 ( )

( )
50c ( =50c )
, = 40.500 ¢ * (4050mm’) B
( ) , = 68.344 ¢ ¢ (683440mm4) \L \L \L_\L7\L-4\L8ligic\t \L\L
, =30.375 ¢ ® (30375mn)
. = 70000 kg/c  (6870N/mm’)
K, =1.5 = 50c
b, = 105 kg/c  (10.3N/m?)
s, = 15.0 kg/c  (1.48N/mt)
o0 f =0.30c (3.0mm)
@ 48.6x2.4 (STK500)
, = 3.483 ¢ 2 (348.3mn")
( ) , = 9.320 ¢ * (93200mn")
, = 3.830 ¢ * (3830mn’)
, = 2100000 kg/c  (207000N/mnt)
K, =2.0
b, = 2400 kg/c  (236N/mt)
s, = 1350.0 kg/c  (133N/mm’)
_ 2 2 _ 45x 2100000x 9.320 - 12.9c
T2 11 3 2 2 2x 70000% 68.344 3x 2100000x 9.320 ;
@
= X
= 2120 kg/ x 0.129 =273 kg/ = 2.73 kg/c  (2.68 N/mm)
2 2
= = 2-73;‘ 50 _g53.1kgc (83700 N mm)
ob = - 2525(1) = 222.7 kg/c b = 2400 kg/c
) (21.9 N/mt) (236 N/mn’)
@
= ——= 2-732" 0 - 68.3kg (671 N)
T =X = 2_gx4g§_3 = 39.2 kg/c s = 1350 kg/c
) (3.85 N/mt) (133 N/mn)
®A)
= X
= 1960 kg/ x 0.129 =253 kg/ = 2.53 kg/c  (2.49 N/mm)
_ 5 5x 2.53x 50" _ _
o 384 = “384x 2100000x 9.320 ~ 0-0tt ¢ 0T=0.30c
(0.11 mm) (3.0 mm)
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€Y)

@

®

X ) = 2

=(45c -129c x 3)+ 2 =3.2c =0.032

1 kg/ [ 40kg/ x 0.032 ]
57 kg/ [ 40kg/ x (2.850 2) ]
61 kg/ [ 0.800 x 0.032 x 2400kg/ ° ]
410 kg/ [ 0.120 x ( 2.850 2 )x 2400kg/ ° ]

ob

529 kg/

219 kg/ [ 150kg/ x ( 2.850 2 0.032 ) ]
_ = 748 kg/ (7340 N/ )
= = 529 kg/ (5190 N/ )
748 kg/ = 7.48 kg/c (7.34 N/mm)
2 2
e = 7'4i; 50~ 23375 kgc (230000 N mm)
= 2381-5 - 47 o kg/c b = 105 kg/c
30.375 i o —
(7.56 N/mm”) (10.3 N/mm”)
o = 7'4i; 50 - 187.0 kg (1840 N)
K - 1.5x 187.0 _ 6.9 kg/c s = 15 kg/c
40.500 i L ——
(0.677 N/mm) (1.48 N/mm)
529 kg/ = 5.29 kg/c (5.19 N/mm)
5 _ 5x 5.29x 50" _ _
384 1 1 _ 384x 70000x 68.344 0090 ¢C 0T1=030c
(0.90 mm) (3.0 mm)
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90x90 ( )

( )
45.0c ( =45.0c )
= 81.000 ¢ * (8100mm’) = 10.60kg/c
( ) = 546.750 ¢ * (5467500mn") TTIITTIITTTI
= 121.500 ¢ * (121500mm")
= 70000 kg/c  (6870N/mn’)
K =1.5 = 45¢c
b = 105 kg/c  (10.3N/mt)
s = 15.0 kg/c  (1.48N/mn’)
0 f=0.30c (3.0mm)
@

= X

= 2120 kg/ x 0.50 = 1060.0 kg/ = 10.60 kg/c (10.4 N/mm)

2 2
- _ 10.60x 45.0° _
=" - 10 = 2146.5 kg ¢ (211000 N mm)
_ 2146.5 _ _
ob = 121,500 - 17.7 kg/c2 b = 105 kg/c 2
(1.74 N/mm) (10.3 N/mm™)
)
= S = A0 a5 kg (3510 1)
v =X - 1.5% 357.8 6.6 kg/c s = 15 kg/c
81.000 ) "
(0.648 N/mm) (1.48 N/mm™)
®
= X
= 1960 kg/ x 0.50 = 980.0 kg/ = 9.80 kg/c (9.62 N/mm)
5 -8 ° _ 3x9.80x45.0'
384 384x 70000% 546.750
= 0.008 ¢ 60 f=03c
(0.08 mm) (3.0 mm)
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f = 2000 kg/

= 9 kg/
= 57 kg/
= 432 kg/
= 410 kg/
= 34 kg/
= 214 kg/

1156 kg/

1156 kg/ x 0.50
578.0 kg f = 2000 kg

(5680 N) (19700 N)

[ 40kg/ x ( 0.450 2)1
[ 40kg/ x 2.850 2]

[ (0.450 2 )x 0.800 x 2400kg/ ° ]

[ 0.120 x 2.850 x 2400kg/
[ 150kg/ x ( 0.450 2 )]
[ 150kg/ x 2.850 2]
(11400 N/ )
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12mm

( )
30c ( =30c )
= 120.000 ¢ * (12000mnt) B
( ) = 14.400 ¢ * (144000mi") 0 j\fi jofifj N
= 24.000 ¢ ° (24000mm*)
= 80000 kg/c  (7850N/mn’)
K =1.5 = 30c
b = 200 kg/c  (19.7N/mn’)
s = 12.0 kg/c  (1.18N/mn’)
0 f=0.30c (3.0mm)
- 1730 , 90 - 1325 kg/ - 1330 kg/
= 1330 kg/ x 1.0
= 1330 kg/ = 13.30 kg/c (13.1 N/mm)
@
2 2
= = 13'32: 30 - 1496.3 kg c (147000 N mm)
_ k _ 3 _
= 035 - 00
A =0.0 100
k= c(1 0.007A)
= 271x (1  0.007x 0.0) = 0.0 kg/c
274 1496.3
k b 120.000x 0.0 24.000x 200
=0.00 0.00=0.00 1
)
== 13'3gx 30 - 109.5 kg (1960 N)
_ K _ 1.5x 199.5 _ _
T = = 120,000 - 2.5 kg/c 2 s = 12 kg/c 2
(0.246 N/mm) (1.18 N/mm)
€))
_ 5 ° 5x 13.30x 30°  _ _
= e 384x 80000x 14.400 ~ 0122 € 6f=030¢c
(1.22 mm) (3.0 mm)
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(@ 48.6x2.4 (STK500)

( )
35¢c ( =35 )
= 3.483 ¢ * (348.3mr")
( ) =9.320 ¢ “* (93200mm")
= 3.830 ¢ * (3830mm’) B
= 2100000 kg/c  (207000N/mi?) llﬂﬁ??le
K =2.0
b = 3000 kg/c  (295N/mm’)
s = 1650.0 kg/c  (162N/mn’) - 35¢
0 f=0.30c (3.0mm)
=1.64 c (16.4mm)
k=35c
= 274 kg ( )
_ 1730 ; 920 _ 1305 kg/
= 1325 kg/  x
= 1325 kg/ x 0.30 =398 kg/ = 3.98 kg/c  (3.91 N/mm)
@
2 3.98x 35°
= 3 = — 3 = 609.4 kg c (59800 N mm)
_ k _ 3 _
A= = eq - A3
k 1.7
k = 2120 kg/c
- 274 609.4
k b 3.483x 2120 3.830x 3000
=0.04 0.05=0.09 1
@
= 3-9i; 35 - 69.7 kg (684 N)
T =X = 2'2x4gg'7 = 40.0 kg/c s = 1650 kg/c
) (3.93 N/mt) (162 N/mn’)
®A)
_ 5 5x 3.98x 35 _ _
= 3 = “384x 2100000x 9.320 ~ 0-0%4 ¢ 61=030¢c
(0.04 mm) (3.0 mm)
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@ 48.6x2.4 (STK500)

( )
60c ( =60c )
= 6.960 ¢ 2 (696mn’) -

( ) = 18.640 ¢ * (186400m") - 3220/
7600 6 (7o60m LTI ITTITL
= 2100000 kg/c  (207000N/mn’)

K =2.0 , = 60c
b = 3000 kg/c  (295N/mi’)
s = 1650.0 kg/c  (162N/mnt)
0 f=0.30c (3.0mm)
= X
=920 kg/ x 0.35 = 322 kg/ = 3.22 kg/c (3.16 N/mm)
@
2 3.22x 60°
=@ ¢ 0 = 1159.2 kg ¢ (114000 N mm)
ob = - %}iiif = 151.3 kg/c b = 3000 kg/c
) (14.9 N/mt) (295 N/mn’)
@
-3 - 3x 3_sz 60 - 144.9 kg (1430 N
.= Ko Z-Q;Siﬁf'g = 41.6 Kg/c s = 1650 kg/c
) (4.09 N/m’) (162 N/mnt)
©)
_3 3x 3.22x 60" _ _
o = 384 = “384x 2100000x 18.640 _ 0008 € 01=030c
(0.08 mm) (3.0 mm)
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2 5 0

1730 kg/

0.35
0.21

X

1730 kg/
363.3 kg

(3570 N)

7 (NOS440)
f = 1400 kg/

(17000 N/ )
X

x 0.60

x 0.21
f = 1400 kg
(13800 N)
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3.500

18 27N/mm2(180 270kgf/c )

0 = 2400 kg/ °®
150 mm
450 mm x 800 mm X
2.800
1
( 0.8mm) 47
90x90 ( ) 1 48
100 cm 49
12mm 51
¢ 48.6x2.4 (STK500) 15.0 cm 52
90x45 ( ) 15.0 cm 53
90x90 ( ) 50 cm 54
45 cm 55
12mm 56
¢ 48.6x2.4 (STK500) 30 cm 57
@ 48.6x2.4 (STK500) 30 cm 58
2 5 @ 7 (NOS440) 100 cm 59
12mm 61
@ 48.6x2.4 (STK500) 20 cm 62
@ 48.6x2.4 (STK500) 50 cm 63
2 5 @ 7 (NOS440) 60 cm 64
120 W= 345kg/
300 Z% W= 690kg/
] 800 Wi= 1035kg/
300 W= 1380kg/
50 0 0O - W= 1783ka/ w;:lzggggg/

450
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20 kg/
360 kg/

= 150

kg/

380 kg/

[ 2400kg/ °x 0.150

530 kg/
380 kg/

46 / 88

]

(5200 N/ )
(3730 N/ )



( 0.8mm)

( )
140c ( =280 2=140c )
= 120.000 ¢ * (1200000mn")
( ) = 18.700 ¢ * (18700mm*)
= 2100000 kg/c  (207000N/mn’)
b = 2100 kg/c  (207N/mn’)
=1.6 = 5.30kg/c
1000 kg/  (9810N/ ) IIENERRREEN
o f = W 0.5 »
_ 140 | = 140c
© 180 0-5
=1.28 ¢ (12.8mm)
= X ]__0
=530 kg/ x 1.0 =530 kg/ =5.30 kg/c (5.2 N/mm)
@
2 2
= = 5'302 140 _ 15985.0 kg ¢ (1280000 N mm)
ob = ﬁi?iiﬁ? = 694.4 kg/c b = 2100 kg/c
’ (68.2 N/mnt) (207 N/mnt?)
@
4 4
5 - 5 " - 5x 5.30x 140 1.6
384 384x 2100000x 120.000
= 0.170 ¢ d5f=1.28¢c
(1.70 mm) (12.8 mm)
©)
= X
=530 kg/ x 1.40
= 742.0 kg/ = 1000 kg/
(7280 N/ ) (9810 N/ )
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90x90 ( )

( )
100c ( =100c )
= 81.000 ¢ * (8100mm’) B
( ) = 546.750 ¢ * (5467500Mm) | llﬁl7iffjgiéLl |
= 121.500 ¢ * (121500mm")
= 70000 kg/c  (6870N/mn’)
K =1.5 , = 100c
b = 105 kg/c  (10.3N/mm")
s = 15.0 kg/c  (1.48N/mn’)
0 f=0.30c (3.0mm)
@
= X
=530 kg/ x 1.40 = 742 kg/ = 7.42 kg/c (7.28 N/mm)
2 2
= = 7'42; 100~ 9275.0 kg ¢ (909999.9 N mm)
_ _9275.0 _ _
ob = = 191.500 - 76.3 kg/c2 b = 105 kg/c 2
(7.49 N/mm™) (10.3 N/mm™)
@
== 7-42; 100~ 371.0 kg (3640 N)
v =X - 1.5%371.0 6.9 kg/c s = 15 kg/c
81.000 , o
(0.677 N/mm) (1.48 N/mm™)
(©))
= X
=380 kg/ x 1.40 =532 kg/ =5.32kg/c  (5.22 N/mm)
_ 5 5x 5.32x 100" _ _
& = 3a = “384x 70000x 546.750 _ O-18l ¢ 0T=0.30c
(1.81 mm) (3.0 mm)
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f = 2000 kg/

530 kg/

( 2.800
1.40

X

530 kg/
742.0 kg

(7280 N)

(5200 N/ )
X

2) x 1.00

x 1.40
f = 2000 kg
(19700 N)
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18 kg/
864 kg/

68

kg/

882 kg/

(
950 kg/

882 kg/

0.450

0.450

[ 40kg/ x 0.450 ]
[ 2400kg/ °x 0.800 x 0.450 ]

[ 150kg/ x 0.450 ]

)
= 2111 kg/

= 1960 kg/

50 /7 88

- 2120 kg/
(20800 N/ )

(19300 N/ )



12mm

( )
15.0c ( =15.0c )
= 120.000 ¢ * (12000mnt) _
( ) = 14.400 ¢ * (144000mm") 5 J\ft'jofifi »
= 24.000 ¢ ° (24000mm*)
= 40000 kg/c  (3930N/mn’)
K =1.5 = 15c
b = 75 kg/c  (7.36N/mt)
s = 9.0 kg/c  (0.883N/mn’)
0 f=0.30c (3.0mm)
@
= x 1.0
= 2120 kg/ x 1.0 = 2120 kg/ = 21.20 kg/c (20.8 N/mm)
2 2
= = 21'22: 15 - 596.3kgc (58500 N mm)
ob = 59-3  _ 54 g kg/c b = 75 kg/c
24.000 , o
(2.44 N/mm") (7.36 N/mm™)
@
== 21.2gx 15 - 150.0 kg (1560 N)
_ K _ 1.5x 159.0 _ _
T = = T 120.000 - 2.0 kg/c 2 s = 9 kg/c 2
(0.197 N/mm) (0.883 N/mm")
(©))
= x 1.0
= 1960 kg/ x 1.0 = 1960 kg/ = 19.60 kg/c  (19.3 N/mm)
_ 5 ° 5x 19.60x 15°  _ _
o 384 384 40000x 14.400 - 0022 € 0T=0.30c
(0.22 mm) (3.0 mm)
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90x45 ( )

( )
50c ( =50c )
, = 40.500 ¢ * (4050mm’) B
( ) , = 68.344 ¢ ¢ (683440mm4) \L \L \L_\L4\L-6\L4jgic\t \L\L
, =30.375 ¢ ® (30375mn)
. = 70000 kg/c  (6870N/mm’)
K, =1.5 = 50c
b, = 105 kg/c  (10.3N/m?)
s, = 15.0 kg/c  (1.48N/mt)
o0 f =0.30c (3.0mm)
@ 48.6x2.4 (STK500)
, = 3.483 ¢ 2 (348.3mn")
( ) , = 9.320 ¢ * (93200mn")
, = 3.830 ¢ * (3830mn’)
, = 2100000 kg/c  (207000N/mnt)
K, =2.0
b, = 2400 kg/c  (236N/mt)
s, = 1350.0 kg/c  (133N/mm’)
_ 2 2 _ 45x 2100000x 9.320 - 18.1 c
T2 0101 2 2 2 2x 70000% 68.344 2x 2100000x 9.320 ;
@
= X
= 2120 kg/ x 0.181 =384 kg/ = 3.84 kg/c (.77 N/mm)
2 2
= = 3'84;‘ 50 - 1200.0 kg ¢ (118000 N mm)
ob = 1320803'00 = 313.3 kg/c b = 2400 kg/c
) (30.8 N/mt) (236 N/mn’)
@
= ——= 3'842" 0 - 96.0 kg (942 N)
T =X = 2'2x4gg'0 = 55.1 kg/c s = 1350 kg/c
) (5.41 N/mt) (133 N/mn)
®A)
= X
= 1960 kg/ x 0.181 =355 kg/ = 3.55 kg/c  (3.49 N/mm)
_ 5 5x 3.55x 50" _ _
o 384 = “384x 2100000x 9.320 _ -0 ¢ 0T=0.30c
(0.15 mm) (3.0 mm)
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2 = ( - x )+ 2
= (45c -18.1c x2) <+ 2=4.4c =0.044

2 kg/ [ 40kg/ x 0.044 1]

14 kg/ [ 20kg/ x ( 2.800 4) ]

84 kg/ [ 0.800 x 0.044 x 2400kg/ ° ]
252 kg/ [ 0.150 x ( 2.800 4 )x 2400kg/ * ]
352 kg/

= 112 kg/ [ 150kg/ x ( 2.800 4 0.044 )]

464 kg/ (4560 N/ )
352 kg/ (3460 N/ )

€))
= 464 kg/ = 4.64 kg/c
2 2
= = 4'6ﬂ; 50 - 1450.0 kg ¢ (143000 N mm)
ob = = ég5g%g = 47.7 kg/c b = 105 kg/c
) (4.68 N/mt) (10.3 N/mt)
@
== 4'6ﬁ; 50 - 116.0 kg (1140 N)
o= Ko 1.5xI6.0 _y 5 y0se s = 15 kg/c
40.500 i L, ——
(0.422 N/mm) (1.48 N/mm)
€))
= 352 kg/ = 3.52 kg/c (3.46 N/mm)
_ 5 5x 3.52x 50° _ _
& = e = 384 70000% 68.344 ~ 0080 C 0T=0.30c

(0.60 mm) (3.0 mm)

53 / 88



90x90 ( )

( )
45.0c ( =45.0c )
= 81.000 ¢ * (8100mm’)
( ) = 546.750 ¢ * (5467500mn’") l
= 121.500 ¢ * (121500mm*)
= 70000 kg/c  (6870N/mn’)
K =1.5 = 45¢c
b = 105 kg/c  (10.3N/mn’)
s = 15.0 kg/c  (1.48N/mn’)
0 f=0.30c (3.0mm)
@
= X X
= 2120 kg/ x 0.50 x 0.181 = 191.9 kg (1890 N)
-2 o = 2x 191;?* 5.0 - 1919.0 kg ¢ (189000 N mm)
_ 1919.0 _ _
ob = 121.500 - 15.8 kg/c2 b = 105 kg/c 2
(1.55 N/mm™) (10.3 N/mm™)
@
= =191.9 = 191.9 kg (1890 N)
v =X - 1.5x191.9 3.6 kg/c s = 15 kg/c
81.000 , "
(0.354 N/mm) (1.48 N/mm™)
(©))
= X X
= 1960 kg/ x 0.50 x 0.181 = 177.4 kg (1750 N)
5 - 1 0 1x177.4x45.0
324 324x 70000 546.750
= 0.009 ¢ 5f=0.30c
(0.09 mm) (3.0 mm)
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f = 2000 kg/

= 9 kg/
= 14 kg/
= 432 kg/
= 252 kg/
= 34 kg/
= 105 kg/

846 kg/

X
846 kg/ x 0.50
423.0 kg f = 2000 kg

(4150 N) (19700 N)

[ 40kg/ x ( 0.450
[ 20kg/ x ( 2.800

[ 0.150 x ( 2.800
[ 150kg/ x ( 0.450
[ 150kg/ x ( 2.800
(8300 N/ )
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2)1
2)

2)1
2)

21]
[ (0.450 2 )x 0.800 x 2400kg/ ° ]
2 )x 2400kg/ °

2]

2]



12mm

( )
30c ( =30c )
= 120.000 ¢ 2 (12000m?) _
( ) = 14.400 ¢ * (144000mi") 11 ﬁ'jol‘gf i
= 24.000 ¢ ° (24000mm*)
= 80000 kg/c  (7850N/mn’)
K =1.5 = 30c
b = 200 kg/c  (19.7N/mn’) ‘
s = 12.0 kg/c  (1.18N/mn’)
0 f=0.30c (3.0mm)
_ 1725 : 1035 _ 1380 g/
= 1380 kg/ x 1.0
= 1380 kg/ = 13.80 kg/c (13.6 N/mm)
@
2 2
= = 13'8%" 30 _ 15505 kgc (153000 N mm)
ob = = 1552.5 g4 7 yg/c b = 200 kg/c
24.000 , o T
(6.35 N/m’) (19.7 N/mn’)
)
= 13-8(2)" 30 - 207.0 kg (2040 N)
_ K _ 1.5x 207.0 _ _
T = = 120000 - 2.6 kg/c : s = 12 kg/c :
(0.256 N/mm) (1.18 N/mm)
€))
_ 5 Y 5x13.80x 30"  _ _
& = e = 384 80000x 14.400  0-126°¢C 6f=030¢c
(1.26 mm) (3.0 mm)
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30c

¢ 48.

6x2.4 (STK500)

~
1

w

o
o

)

3.483 ¢ 2 (348.3mf)
9.320 ¢ * (93200mn)

3 3
3.830 ¢ * (3830mm) = 4.14kg/c

2100000 kg/c
2.0

3000 kg/c
1650.0 kg/c
0.30 c
1.64 c
30 c

(16

= X x

= 530 kg/ x 0.300 X

1725 1035
2

1380 kg/ %
1380 kg/ x 0.30

€Y)

. _ 4.14x 30" _
= 5 = 3 = 465.8 kg ¢

k _ 30
1.64

k
2140 kg/c

111

= 18.3

(3.0mm)

( 2.800

= 414 kg/

(207000N/mm’) TTTTTITIT

(295N/mn’)

(162N/mn’) = 30c

.4mm)

4 ) = 111 kg (1100 N)

= 1380 kg/

= 4.14 kg/c (4.07 N/mm)

(45700 N mm)

1.7

465.8

3.483x 2140 3.8
=0.02 0.04 = 0.06

@

4.14x 30
2 2
K 2.0x 62.1
3.483

= 35.7 kg/c
(3.51 N/mi’)
®

5x 4.14x 30"
384x 2100000x 9.320

384 -

(0.02 mm)
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30x 3000
1

= 62.1 kg (610 N)

s = 1650 kg/c
(162 N/mn?)

.002 ¢ 6 f=0.30c

(3.0 mm)



@ 48.6x2.4 (STK500)

( )
100c ( =100c )
= 6.960 ¢ 2 (696mn’) _
( ) = 18.640 ¢ * (186400mm4) \L \L \L l_lgillljgicl \L \L \L
= 7.660 ¢ * (7660mm*)
= 2100000 kg/c  (207000N/mn’)
K =2.0 , = 100c
b = 3000 kg/c  (295N/mm’)
s = 1650.0 kg/c  (162N/mnt)
0 f=0.30c (3.0mm)
= X
= 1035 kg/ x 0.30 = 311 kg/ = 3.11 kg/c (3.06 N/mm)
@
2 2
_ _ 3.11x 100" _
= ° 0 = 3110.0 kg ¢ (306000 N mm)
b = i}igi? = 406.0 kg/c b = 3000 kg/c
) (39.9 N/mi’) (295 N/mnt)
@
_ 3 - 3x 3-%3* 100~ 2333 kg (2290 N)
.= Ko 2-2;Si§f'3 = 67.0 kg/c s = 1650 kg/c
) (6.58 N/mn?) (162 N/mm’)
©)
_3 3x 3.11x 100" _ _
o = 384 = “384x 2100000x 18.640  0-002 € 01=030c
(0.62 mm) (3.0 mm)
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2 5 o7

1725 kg/

0.30 x
0.30

X

1725 kg/
517.5 kg

(5080 N)

(NOS440)
f = 1400 kg/

(17000 N/ )
X

1.00

x 0.30
f = 1400 kg
(13800 N)
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3.500

( ) 3.150
18 27N/mm2(180 270kgf/c )
o = 2300 kg/ °®
10 /h 20 /h
12mm 61
@ 48.6x2.4 (STK500) 20 cm 62
@ 48.6x2.4 (STK500) 50 cm 63
2 5 ¢ 7 (NOS440) 60 cm 64
200 200
508= : - - - - ; —
700 W= 1040kg/
- W= 1615kg/
W= 2190kg/
700 I W= 2765kg/
I 8 0 0 0 W= 3340kg/
I 3150 _
sl TV TT - soiha/
soo - T T I = 4545kg/ - de0oes
soo T T IT = 4600kg/ - a0
200 I N Y A B [ A T W= 4600kg/ - g
2000 VULl l1200 li= 4600kg/
1600 | | 1 600}
0.200
;= 2.0 % 0

= 2.0 x 2300 = 4600 kg/ (45200 N/
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12mm

( )
20c ( =20c )
= 120.000 ¢ * (12000mn) _
( ) = 14.400 ¢ * (144000mm") 5 J\fi'?ofifi »
= 24.000 ¢ ° (24000mm*)
= 40000 kg/c  (3930N/mn’)
K =1.5 = 20c
b = 100 kg/c  (9.81N/mn’)
s = 12.0 kg/c  (1.18N/mn’)
0 f=0.30c (3.0mm)
= 1 X ]__0
= 4600 kg/ x 1.0 = 4600 kg/ = 46.00 kg/c (4520 N/mm)
@
2 2
== 46'02: 20 - 2300.0 kg ¢ (226000 N mm)
ob = = 2300.0 _ o5 5 yg/c b = 100 kg/c
24.000 . ,
(9.4 N/mn") (9.81 N/mm™)
@
== 46-ng 20 - 460.0 kg (4520 N)
_ K _ 1.5x 460.0 _ _
T = = 120,000 - 5.8 kg/c 2 s = 12 kg/c 2
(0.569 N/mm") (1.18 N/mm)
€))
_ 5 * _ bx46.00x 20°  _ _
T = “38ax 40000x 14.400 ~ O-1%6°¢ 6f=030c  ___

(1.66 mm)
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(3.0 mm)



(@ 48.6x2.4 (STK500)

50c (

1
a1
o
o

)

3.483 ¢ * (348.3mn")

9.320 ¢ * (93200mm")

3.830 ¢ ° (3830mn’) _ 9.20ka/
2100000 kg/c  (207000N/mn’) RILACLS A
5.0 yUPEPTET
3000 kg/c  (295N/mnt)
1650.0 kg/c  (162N/mnt) - 50c
0.30 ¢ (3.0mm)
1.64 ¢ (16.4mm)
50 c

= X X
=530 kg/ x 0.200 x (2.800 4) =74kg (728 N)

_ 4600 . 4600 _ 4600 kg/

4600 x
4600 kg/ x 0.20 =920 kg/ = 9.20 kg/c  (9.03 N/mm)

€Y)

2
e 9-22; S0 - 2875.0 kg ¢ (283000 N mm)
k. _ 50 _
A= = 0 =305

k 1.7
k = 2050 kg/c

i} 74 2875.0
k b~ 3.483x 2050 3.830x 3000

= 0.01 0.25 = 0.26 1

@

= ——= 9'22; 50 - 230.0 kg (2260 N)

1 =K = 2:0¢230.0 - 435 4 ygsc s = 1650 kg/c

3.483 ) )
(13 N/mm%) (162 N/mm")

®

_ 5 _ 5x 9.20x 50 _ _
5 =3 = “384x 2100000x 9.320 _ 2-0%8¢ 6f=030c
(0.38 mm) (3.0 mm)
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@ 48.6x2.4 (STK500)

( )
60c ( =60c )
= 6.960 ¢ 2 (696mm)
= 23.00kg/c
( ) = 18.640 ¢ * (186400mnt") TTTITLI LTI
= 7.660 ¢ * (7660mm*)
= 2100000 kg/c  (207000N/mn’)
K = 2.0 = 60c
b = 3000 kg/c  (295N/mn’)
s = 1650.0 kg/c  (162N/mnt)
0 f=0.30c (3.0mm)
= 1 X
= 4600 kg/ x 0.50 = 2300 kg/ = 23.00 kg/c  (22.6 N/mm)
@
2 2
_ _ 23.00x 60° _
=10 - 10 = 8280.0 kg ¢ (812999.9 N mm)
b = ifigig = 1080.9 kg/c b = 3000 kg/c
) (107 N/mn’) (295 N/mn’)
@
_ 3 - 3x 23;?0x 60 - 1035.0 kg (10200 N)
1 =X = 2'02 3285'0 = 297.4 kg/c s = 1650 kg/c
) (29.2 N/mn?) (162 N/mm’)
©))
_ 3t 3x 23.00% 60" _ _
T = “384x 2100000x 18.640 _ 0000 € 6f=030c

(0.60 mm) (3.0 mm)
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2 5 @ 7 (NOS440)

f = 1400 kg/

= 4600 kg/ (45200 N/ )

X
0.50 x 0.60
0.300
X

4600 kg/ x 0.300
1380.0 kg f = 1400 kg

(13600 N) (13800 N)
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3.950

18 27N/mm2(180 270kgf/c )

0 = 2400 kg/ °®
120 mm

30° ( 5.8 10)
12mm 66
@ 48.6x2.4 (STK500) 40 cm 67
90x90 ( ) 100 cm 68
100 cm 69
@ 48.6x2.4 (STK500) = 2 70

=1

40 kg/

328 kg/
= 150 kg/

288 kg/ [ 2400kg/ °*x 0.120

478 kg/
414 kg/

328 kg/
284 kg/
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]

x Cos30°
- 420 kg/
(4130 N/

x Cos30°

—~ 290 Kg/
(2850 N/




12mm

( )
40c ( =40c )
= 120.000 ¢ * (12000mnt) B
( ) = 14.400 ¢ * (144000m1") T fffjgﬁ .
= 24.000 ¢ ° (24000mm*)
= 80000 kg/c  (7850N/mn’)
K =1.5 = 40c
b = 150 kg/c  (14.8N/mn’) ‘
s = 9.0 kg/c  (0.883N/mn’)
0 f=0.30c (3.0mm)
@
= x 1.0
=420 kg/ x 1.0 = 420 kg/ = 4.20 kg/c (4.13 N/mm)
2 2
= = 4'205‘ 40~ 840.0 kg c (82500 N mm)
ob = - 840.0 _ o5 6 kg/c b = 150 kg/c
24.000 , ,
(3.44 N/mm") (14.8 N/mm™)
@
== 4-202" 40 - g4.0 kg (825 N)
_ K _ 1.5x 84.0 _ _
T = = 120000 - 1.1 kg/c 2 s = 9 kg/c 2
(0.108 N/mm") (0.883 N/mm")
(©))
= x 1.0
=290 kg/ x 1.0 =290 kg/ = 2.90 kg/c (2.85 N/mm)
_ 5 5x 2.90x 40° _ _
& = 3a = 384 80000x 14.400 ~ 0082 € 0T=0.30c
(0.82 mm) (3.0 mm)
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(
@
ob
@
T
©))
d

@ 48.6x2.4 (STK500)

( )
100c ( =100c )
= 3.483 ¢ ? (348.3mm") B
- 9.320 ¢ * (93200m") l l\flliéfjgiéLl |
= 3.830 ¢ * (3830mm°)
= 2100000 kg/c  (207000N/mn’)
K =2.0 , = 100c
b = 2400 kg/c  (236N/mm"™)
s = 1350.0 kg/c  (133N/mt)
0 f=0.30c (3.0mm)
X
420 kg/ x 0.40 = 168 kg/ = 1.68 kg/c (1.65 N/mm)
2 2
e = 1'68; 100 - 2100.0 kg ¢ (207000 N mm)
- %;22&? - 548.3 kg/c b = 2400 kg/c
) (53.8 N/mnt) (236 N/mn’)
;= 20— ok @25 M)
K = 2'2x42g'0 = 48.2 kg/c s = 1350 kg/c
) (4.73 N/mt) (133 N/mn)
X
290 kg/ x 0.40 =116 kg/ = 1.16 kg/c  (1.14 N/mm)
5 ¢ 5x 1.16x 100" _ _
384 384x 2100000x 9.320 _ 0077 ¢ 6f=030¢c
(0.77 mm) (3.0 mm)
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90x90 ( )

( )
100c
= 81.000 ¢ * (8100mm’) B
( ) = 546.750 ¢ ¢ (S467500m) || J¢4£%fjgile .
= 121.500 ¢ * (121500mm")
= 70000 kg/c  (6870N/mn’)
K =1.5 , = 100c
b = 105 kg/c  (10.3N/mm")
s = 15.0 kg/c  (1.48N/mn’)
0 f=0.30c (3.0mm)
@
= X
= 420 kg/ x 1.00 = 420 kg/ = 4.20 kg/c (4.13 N/mm)
2 2
_ _ 4.20x 100" _
=" - 10 = 4200.0 kg ¢ (413000 N mm)
_ _ 4200.0 _ _
ob = = 191500 - 34.6 kg/i b = 105 kg/c 2
(3.4 N/mn") (10.3 N/mm™)
@
-3 o 3x 4'%?x 100 - 315.0 kg (3100 N)
v =X - 1.5% 315.0 5.8 kg/c s = 15 kg/c
81.000 , "
(0.569 N/mm") (1.48 N/mm™)
©))
= X
=290 kg/ x 1.00 =290 kg/ = 2.90 kg/c  (2.85 N/mm)
_3 3x 2.90x 100" _ _
& = 3a = “384x 70000x 546.750 ~ 0-0%9 ¢ 0T=0.30c
(0.59 mm) (3.0 mm)
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f = 2000 kg/

420 kg/

1.00
1.00

X

420 kg/
420.0 kg

(4130 N)

(4130 N/ )

X

x 1.00

x 1.00
f = 2000 kg
(19700 N)
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€Y)

@

®

18 27N/mm2(180 270kgf/c )
0 = 2400 kg/ °
6.000 x 7.800

0.120
30° ( 5.8 10)
0.400 x 0.800 x 5.250 x 2.0
0.400 x 0.750 x 6.250 x 2.0
0.300 x 0.500 x 2.850 x 1.0
0.120 x 6.000 x 7.800 x 2400kg/ ° = 13,478 kg
0.400 x 0.800 x 5.250 x 2.0 x 2400kg/ * = 8,064 kg
0.400 x 0.750 x 6.250 x 2.0 x 2400kg/ * = 9,000 kg
0.300 x 0.500 x 2.850 x 1.0 x 2400kg/ ° = 1,026 kg
40kg/ x 6.000 x 7.800 = 1,872 kg
150kg/ x 6.000 x 7.800 = 7,020 kg
40,460 kg
(397000 N)

0 X
40,460 kg x 0.05
2,023 kg/ (19900 N/ )

p =0.2
420 kg/
x sinB x cosB 1 44J1447)
tan®

0.20
tan30°
0.20
0.577

420 x sin30° x cos30° (1 )

420 x 0.500 x 0.866 x (1
119 kg/ (1170 N/ )

)

0 X X
119 kg/ x 6.000 x 1.00
714 kg (7010 N)
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*

(@ 48.6x2.4 (STK500)

-

%
= 3.483 ¢ (348.3m%)
=1.64 c (16.4mm)
= 350 kg
. = 2.000
. = 2.000 |
k, = 2 2 =,/2.0000 2.000° =,/ 8.00 = 2.83
_ L _ 2.000 _
0, cosO k. > 83 0.71
_ 714 kg _
L= cose . 2x 350x 0.71 44 -2
_ _ T4 kg _
ST T i cose, T 2071 T 503 kg (4940 N)
_ k. _ 283¢c _
A= = Jeae 178
fc 1.7
fc, = 320 kg/c
_ 4 503 _ i}
(oo 3483 144 .4 kg/c fc = 320 kg/c
(14.2 N/mt) (31.4 N/mt)
®)
, = 2.000
, = 2.000
k, = 2 2 =,/2.0000 2.000° =,/ 8.00 = 2.83
_ 2 2.000 _
0, cosO , = K, > 83 - 0.71
_ 2023 kg _
2= cost 2 2x 350x 0,71 07 1
- _ 2023 kg _
* = xcosh, - X071 - 2849 kg (28000 N)
_ k., _ 283¢c _
A= = lede 1B
fc 1.7
fc, = 320 kg/c
= 2 = 2849 = =
ocC 3483 818.0 kg/c fc = 320 kg/c

(80.3 N/mn’)
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(31.4 N/mn?)




3.500
18 27N/mm2(180 270kgf/c )

0 = 2400 kg/ °®
2.100
120 mm
150 mm
73
12mm 74
75
76
@ 48.6x2.4 (STK400) 77
78
79
90x90 ( ) 80
81
82
82
82
150
1000
120
2100
= 40 kg/
= 150 kg/
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40c ( =40c )
= 120.000 ¢ 2 (12000mm?)
= 9.80k
14.400 ¢ * (144000mm*) 9. 80kg/c
24.000 ¢ * (24000mm®) —M—
80000 kg/c  (7848N/mm?) ‘

1.5 = 40c ‘
50 kg/c  (14.72N/mn?) ¢ :
.0 kg/c  (0.8829N/mn?)

.30 ¢ (3.0mm)

[EN

(o4}
-hU)O'x
nonon
o ©O

50 kg/

773 kg/ [ (0.120 0.124 ) 2 x 1.000 x 2400kg/ 2
0.200 x 1.000 x 2400kg/ 3]

823 kg/
150 kg/

= = 973 kg/
= 9.73 kg/c - 9.80 kg/c  (9.614 N/mm)
t= = 823 kg/
= 8.23 kg/c - 8.30 kg/c  (8.143 N/mm)

€y

2
_ _ _9.80x 40 _
=~ - 10 = 1568.0 kg c (153900 N mm)

- 1968-0 _ 45 5 g/c b = 150 kg/c

24.000 5 5
(6.406 N/mm%) (14.72 N/mm)

ob

®

-3 — - 3x Q.iOX 40 - 294.0 kg (2885 N)

1 =X - 1.5%x 294.0 3.7 kg/c s = 9 kg/c

120.000 , -
(0.3630 N/mn?) (0.8829 N/mn?)

®

_ 3 “ __ 3xs8.30x40"  _ i
® =3y = T384x 80000x 14.400 Ot ¢ 57=0.30c I
(1.44 mm) (3.0 mm)
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( )
40c ( =40c )
= 120.000 ¢ 2 (12000mm?)
= 5.30k
( ) = 14.400 ¢ * (144000mn") 5. 30kg/C
= 24.000 ¢ * (24000mm*) —M—
= 80000 kg/c  (7848N/mm*)
K =1.5 ‘ = 40c ‘
b = 150 kg/c  (14.72N/mn?) ¢ :
s = 9.0 kg/c  (0.8829N/mn?)
6 f=0.30c (3.0mm)
50 kg/
324 kg/ [ 0.135 x 1.000 x 2400kg/ ° ]
374 kg/
150 kg/
= = 524 kg/
= 5.24 kg/c - 5.30 kg/c (5.2 N/mm)
t= = 374 kg/
= 3.74 kg/c - 3.80 kg/c  (3.728 N/mm)
@
= - 5.80x40° | gg g e (83190 N mm)
" T 10 T 10 oK
ob = = 2i480'0% = 35.3 kg/c b = 150 kg/c
) (3.463 N/mm?) (14.72 N/mm?)
@
-3 - 3x 5'20" 40 _ 159.0 kg (1560 N)
_ K _ 1.5x 159.0 _ _
T = = 120.000 = 2.0 kg/c 2 s = 9 kg/c 2
(0.1962 N/mm?) (0.8829 N/mm?)
(€))
3 ¢ 3x 3.80x 40°
= = = 0. f = R
0 384 384x 80000 14.400 ~ 0-006 ¢ 6f=1030c —
(0.66 mm) (3.0 mm)
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( )
40c ( =40c )
= 120.000 ¢ 2 (12000mm?)
= 5.60k
( ) = 14.400 ¢ * (144000mn") 5. 60kg/C
= 24.000 ¢ * (24000mm*) —M—
= 80000 kg/c  (7848N/mm*)
K =1.5 ‘ = 40c ‘
b = 150 kg/c  (14.72N/mn?) ¢ :
s = 9.0 kg/c  (0.8829N/mn?)
6 f=0.30c (3.0mm)
50 kg/
355 kg/ [ (0.150  0.146 ) 2 x 1.000 x 2400kg/ 2]
405 kg/
150 kg/
= = 555 kg/
= 5.55 kg/c - 5.60 kg/c  (5-494 N/mm)
t= = 405 kg/
= 4.05 kg/c - 4.10 kg/c  (4.023 N/mm)
@
= © . 5:60%40° _ o066 g o (87900 N mm)
" T 10 T 10 PP
ob = = 896.0 _ 37 3 kg/c b = 150 kg/c
24.000 , ,
(3.66 N/mm%) (14.72 N/mm)
@
-3 - 3x 5'i°" 40 _ 168.0 kg (1649 N)
_ K _ 1.5x 168.0 _ _
T = = 120.000 = 2.1 kg/c 2 s = 9 kg/c 2
(0.2061 N/mm?) (0.8829 N/mm?)
(€))
3 ¢ 3x 4.10x 40°
= = = 071 f = -
0 384 384x 80000 14.400 0071 ¢ 6f=1030c
(0.71 mm) (3.0 mm)
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(@ 48.6x2.4 (STK400)

( )
30c ( =30c )
0 =22.5c ( 0=225 )
= 3.483 ¢ 2 (348.3mn")
( ) = 9.320 ¢ * (93200m") l
= 3.830 ¢ * (3830mm*)
= 2100000 kg/c  (207000N/mm’) beldld)
K =2.0
b = 1600 kg/c  (157N/mm’) l, 0=22.5¢
s = 900.0 kg/c  (88.3N/mi) ‘ 0
0 f=0.30c (3.0mm)
P) 144 kg [ 1.000 x 0.150 x 0.400 x 2400kg/ ° ]
16 kg/ [ 40kg/ x 0.400 ]
117 kg/ [ (0.120  0.124 ) 2 x 0.400 x 2400kg/ ° ]
133 kg/
60 kg/ [ 150kg/ x 0.400 ]
= = 193 kg/
=1.93 kg/c - 2.00 kg/c  (1.97 N/mm)
t= = 133 kg/
= 1.33 kg/c - 1.40 kg/c  (1.38 N/mm)
@
2 2
= — )= 42;9%§;¥24, 144x 22.5 = 4140.0 kg ¢ (407000 N mm)
ob = ﬁ:iﬁi? - 1080.9 kg/c b = 1600 kg/c
) (107 N/mn’) (157 N/mn’)
)
= = 2.00x 30 144 = 204.0 kg (2010 N)
ro= K- 2.2;‘§2f.0 = 117.1 kg/c s = 900 Kg/c
) (11.5 N/mt) (88.3 N/mt)
(©))
S SR 0 1.40x 30" N 144x 22.5°
8 3 8x 2100000x 9.320 3x 2100000 9.320
= 0.035 ¢ 5f=0.30c
(0.35 mm) (3.0 mm)
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(@ 48.6x2.4 (STK400)

( )
75¢c ( =75 )
= 3.483 ¢ ? (348.3mm") -
( ) = 9.320 ¢ * (93200mit) T fi' tojgﬁ »
= 3.830 ¢ * (3830mm’)
= 2100000 kg/c  (207000N/mn’)
K =2.0 = 75¢c
b = 1600 kg/c  (157N/mn’) ‘
s = 900.0 kg/c  (88.3N/mnt)
0 f=0.30c (3.0mm)
16 kg/ [ 40kg/ x 0.400 ]
130 kg/ [ 0.135 x 0.400 x 2400kg/ ° ]
146 kg/
60 kg/ [ 150kg/ x 0.400 ]
= = 206 kg/
= 2.06 kg/c - 2.10 kg/c  (2.06 N/mm)
t = = 146 kg/
= 1.46 kg/c - 1.50 kg/c  (1.48 N/mm)
@
2 2
- - 2-1°g S - 1476.6 kg ¢ (145000 N mm)
ob = - 1347863'06 = 385.5 kg/c b = 1600 kg/c
) (37.9 N/mn?) (157 N/mm’)
)
== 2-102" 5 -78.8kg (774 N)
¢ o= K- 2-2*4;2-8 = 45.2 kg/c s = 900 kg/c
) (4.44 N/mn’) (88.3 N/mm’)
©))
_ 5 * 5x 1.50% 75 _ _
= e = “384x 2100000x 9.320 _ 0-032 ¢ 0f=030c —
(0.32 mm) (3.0 mm)
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(@ 48.6x2.4 (STK400)

( )
30c ( =30c )
= 3.483 ¢ ? (348.3mm") -
( ) =9.320 ¢ * (93200m) T
= 3.830 ¢ * (3830mm’)
= 2100000 kg/c  (207000N/mn’)
K =2.0 ) = 30c
b = 1600 kg/c  (157N/mm")
s = 900.0 kg/c  (88.3N/mi’)
0 f=0.30c (3.0mm)
16 kg/ [ 40kg/ x 0.400 ]
142 kg/ [ (0.150  0.146 ) 2 x 0.400 x 2400kg/ * ]
158 kg/
60 kg/ [ 150kg/ x 0.400 ]
= = 218 kg/
= 2.18 kg/c - 2.20 kg/c  (2.16 N/mm)
t = = 158 kg/
= 1.58 kg/c - 1.60 kg/c  (1.57 N/mm)
@
? 2.20x 30°
=—— = =5 = 247.5 kg ¢ (24300 N mm)
Gb = - 54258 = 64.6 kg/c b = 1600 kg/c
) (6.34 N/mnt) (157 N/m?)
)
== 2-22; 30 - 33.0kg (324 N
o= K 2-2*422-0 = 19.0 kg/c s = 900 kg/c
) (1.87 N/mm’) (88.3 N/mm’)
©))
_ 5 * 5x 1.60x 30" _ _
= e = “384x 2100000x 9.320 _ -0 ¢ 0f=030c
(0.01 mm) (3.0 mm)

78 / 88



90x90 ( )

( )
100c ( =100c )
= 81.000 ¢ * (8100mm’) B
= 121.500 ¢ * (121500mm")
= 70000 kg/c  (6870N/mn’)
K =1.5 , = 100c
b = 105 kg/c  (10.3N/mm")
s = 15.0 kg/c  (1.48N/mn’)
0 f=0.30c (3.0mm)
27 kg/ [ 40kg/ x (0.300 0.750 2) ]
563 kg/ [ (0.120  0.130 ) 2x (0.300  0.750  2)x 2400kg/ °
0.150 x 1.000 x 2400kg/ ° ]
590 kg/
101 kg/ [ 150kg/ x (0.300  0.750  2) ]
= = 691 kg/
= 6.91 kg/c - 7.00 kg/c  (6.87 N/mm)
t= = 590 kg/
= 5.90 kg/c (5.79 N/mm)
@
2 2
= = 7'002 100" - §750.0 kg ¢ (858999.9 N mm)
_ _ 8750.0 _ _
ob = = 191500 - 72.0 kg/c2 b = 105 kg/c 2
(7.07 N/mm™) (10.3 N/mm)
@
== 7'00; 100 _ 350.0 kg (3440 N)
v =X - 1.5% 350.0 6.5 kg/c s = 15 kg/c
81.000 , ,
(0.638 N/mm) (1.48 N/mm™)
©)
_ 5 t 5x 5.90x 100" _ _
& = 3a = “384x 70000x 546.750 _ 0-201 ¢ 0T=0.30c

(2.01 mm) (3.0 mm)
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90x90 ( )
( )
100c ( =100c )
= 81.000 ¢ * (8100mm’) B
= 121.500 ¢ * (121500mm")
= 70000 kg/c  (6870N/mn’)
K =1.5 , = 100c
b = 105 kg/c  (10.3N/mm")
s = 15.0 kg/c  (1.48N/mn’)
0 f=0.30c (3.0mm)
30 kg/ [ 40kg/ x 0.750 ]
243 kg/ [ 0.135 x 0.750 x 2400kg/ ° ]
273 kg/
113 kg/ [ 150kg/ x 0.750 ]
= = 386 kg/
= 3.86 kg/c - 3.90 kg/c  (3.83 N/mm)
t= = 273 kg/
= 2.73 kg/c - 2.80 kg/c  (2.75 N/mm)
@
2 2
= = 3'902 100 4875.0 kg ¢ (479000 N mm)
ob = = 4875.0 _ 44 1 kg/c b = 105 kg/c
121.500 , ,
(3.94 N/mm”) (10.3 N/mm)
)
== 3-902 100~ 195.0 kg (1920 N)
t =KX - 1.5x195.0 3.6 kg/c s = 15 kg/c
81.000 , o T
(0.354 N/mm) (1.48 N/mm™)
©))
_ 5 * 5x 2.80x 100" _ _
o 384 = “384x 70000x 546.750 _ 0-0% ¢ 01=030¢
(0.95 mm) (3.0 mm)
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90x90 ( )

( )
100c ( =100c )
= 81.000 ¢ * (8100mm’) B
= 121.500 ¢ * (121500mm")
= 70000 kg/c  (6870N/mn’)
K =1.5 , = 100c
b = 105 kg/c  (10.3N/mm")
s = 15.0 kg/c  (1.48N/mn’)
0 f=0.30c (3.0mm)
27 kg/ [ 40kg/ x (0.300  0.750  2) ]
235 kg/ [ 0.150  0.140 ) 2x (0.300  0.750  2)x 2400kg/ * ]
262 kg/
101 kg/ [ 150kg/ x (0.300  0.750  2) ]
= = 363 kg/
= 3.63 kg/c - 3.70 kg/c  (3.63 N/mm)
t= = 262 kg/
= 2.62 kg/c - 2.70 kg/c  (2.65 N/mm)
@
2 2
= = 3'702 100~ 4625.0 kg ¢ (454000 N mm)
ob = - 4625.0 _ 3 4 \g/c b = 105 kg/c
121.500 , ,
(3.74 N/mm") (10.3 N/mm)
@
== 3-702 100~ 185.0 kg (1820 N)
o= Ko 1.5XU85.0 _ 5 y0sc s = 15 kg/c
81.000 , e T
(0.334 N/mm) (1.48 N/mm™)
(©))
_ 5 * 5x 2.70x 100" _ _
= e = “384x 70000x 546.750 _ 0-092 ¢ 0T=0.30c

(0.92 mm) (3.0 mm)
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f = 2000 kg/

)
27kg [ (0.300  0.750  2)x 1.000 x 40kg/ ]

203kg [ (0.120  0.130 )/2x (0.300  0.750  2)
x 1.000 x 2400kg/ ° ]

360kg [ 1.000 x 0.150 x 1.000 x 2400kg/ ° ]
101kg [ (0.300  0.750  2)x 1.000 x 150kg/ ]

( ) = 691.0 kg f = 2000 kg
(6780 N) (19700 N)

)
30kg [ 0.750 x 1.000 x 40kg/ ]

243kg [ 0.135 x 0.750 x 1.000 x 2400kg/ ° ]
113kg [ 0.750 x 1.000 x 150kg/ ]

( ) =386.0 kg f = 2000 kg
(3790 N) (19700 N)

)
27kg [ (0.300  0.750  2)x 1.000 x 40kg/ ]

235kg [ (0.150  0.140 )/2x (0.300  0.750  2)
x 1.000 x 2400kg/ ° ]

101kg [ (0.300  0.750  2)x 1.000 x 150kg/ ]

( ) = 363.0 kg f = 2000 kg
(3570 N) (19700 N)
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3.500

150 mm
X 400 mm x 800 mm
18 27N/mm2(180 270kgf/c )
0 = 2400 kg/ °®
TS-1217 (1200-1700) = 900 mm = 1200 mm

60x60 (STKR400)
SC12A 1-150x 75x 5.5 (SS400)

2
100.0 ¢
10 ¢
0c
3
100.0 ¢
10 ¢
25 ¢
LT L
=
‘ ‘ =1
[éj Il [
100
— S S——
wgool | 1200 |
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€Y)

= 40 kg/
= 360 kg/ [ 2400kg/ °x 0.150 ]
400 kg/
= 150 kg/
= = 550 kg/
=1.000 x 1.00 = 1.00
=550 kg/ x 1.00 =550 kg (5400 N)
@
= 40 kg/
= 1920 kg/ [ 2400kg/ °x 0.800 ]
1960 kg/
= 150 kg/
= 2110 kg/
= 1.000 x 0.400 4 =0.10

2110 kg/ x 0.10 = 211 kg (2070 N)

1.000  x 0.400 2 =0.20
2110 kg/ x 0.20 = 422 kg (4140 N)

84 / 88



60x60 (STKR400) 2
( )
120.0c ( =120.0c )

= 2.760 ¢ * (276m’)
28.300 ¢ “* (283000mm") l l
9.440 ¢ * (9440mn’)

~
-
I

= 2100000 kg/c  (207000N/mnt)
kK =1.0 ‘ ‘
b = 1600 kg/c  (157N/mn’)
s = 900.0 kg/c  (88.3N/mn’) = 120c
0 f=0.30c (3.0mm)
= 550 kg (5400 N)
a = 100.0 c
=10 c
@
- 2 ? _ 550x 2% 120.0 100.0 ° _
= 3 = 8% 120.0 = 11229.2 kg ¢ (1110000 N mm)
_ 11229.2  _ _
ob = 9% 9440 - 594.8 kg/c b = 1600 kg/c
(58.4 N/mnt) (157 N/mn’)
@
= = 550 = 550.0 kg (5400 N)
_ K _ 1.0x 550.0 _ -
T = = T ox2.760 - 99.6 kg/c2 s = 900 kg/c 2
(9.78 N/mm™) (88.3 N/mm”)
®
3
— 3 2
5 =g (¢ 3
_ 550x 120.0° ( 100.0 s 3x 100.0
2x 48x 2100000x 28.300 120.0 120.0
= 0.080 ¢ 0f=0.30c
(0.80 mm) (3.0 mm)
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€

O]

®

ob

422 kg (4140 N)

a = 100.0 c = 120c
=10.0 c
2 ? 422x  2x 120.0 100.0 ° _
3 = 8% 120.0 = 8615.8 kg ¢
8615.8 _ _
9% 9 440 - 456.3 kg/c b = 1600 kg/c

(44.8 N/mt)

= 422 = 422.0 kg (4140 N)

K

1

.0x 422.0

= 76.5 kg/c

2% 2.760
(7.51 N/mnt)

48

(

3 3x 2

422x 120.0° 100.0

2x 48x 2100000x 28.300

0.060 c
(0.60 mm)

( 120.0

0fF=0.30c
(3.0 mm)
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3x

(157 N/mn’)

s = 900 kg/c
(88.3 N/mnt)

100.0 .
120.0

(845999.9 N mm)



SC12A 1-150x 75x 5.5 (SS400)

( )
90.0c ( =190.0c )
= 7.000 ¢ * (700m") QI
( ) = 820.000 ¢ * (8200000mn")
= 109.300 ¢ * (109300mm®)
= 2100000 kg/c  (207000N/mi?) | = 90c
b = 1400 kg/c  (138N/mn’)
s = 800.0 kg/c  (78.5N/mnt)
0 f=0.30c (3.0mm)
= 550kgx 2 211kgx 2 422kgx 1 0.900
= 2160 kg/ = 21.60 kg/c (21.2 N/mm)
@
2 2
== 21'602 0-0 - »1870.0 kg ¢ (2150000 N )
_ 21870.0 _ _
ob = 109300 = 200-1 kg/i b = 1400 kg/i
(19.7 N/mm) (138 N/mm")
@
= — 21007900 = 972.0 kg (9540 N)
_ 972.0  _ _
T = 15.0x 0.55 117.8 kg/i s = 800 kg/c 2
(11.6 N/mm™) (78.5 N/mm")
(©))
_ 5 ° 5x 21.60x 90.0° _ _
0 384 384x 2100000x 820.000 ~ 00t © 0T=0.30c
(0.11 mm) (3.0 mm)
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€Y)

@

f = 5000 kg
= 550 kg x 4 = 2200 kg (21600 N)
= 211kgx 4 = 844kg (8280 N)
= 42kgx 2 = 844kg (8280 N)
[ 60x60 (STKR400) ] 4.060kg/ x 1.200 x 10 = 48.7 kg
[ SC12A 1-150x 75x 5.5 (SS400) ] 16.900kg/ x 0.900 x 1 = 15.2 kg
[ TS-1217 (1200-1700) ] 17.700kg 1 x 1 = 17.7 kg
[ YK-518 (1800-500) ] 16.800kg  x 1 x 1 = 16.8 kg
[ XA-1618(1200-1800) ] 4.100kg X 1 x 2 = 8.2Kkg
[ 48.6x2.4 (STK500) ] 2.730kg/ x 1.000 x 2 = 5.5 kg
112.1 kg
(1100 N)
=300 kg x 1 =300 kg (2950 N)

3888 kg  112.1 kg 300 kg
4300.1 kg f = 5000 kg

(42200 N) (49100 N)

4300.1 kg = 2
2150.1 kg F = 2500 kg

(21100 N) (24600 N)
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