1,054

09 03 31

HPPEQ 50

HPPEQ 75

HPPE@ 150

HIVPQ 75

HIVP@ 50







08 04 01

07 08 20

07

@







10t

(&)

@







10

@




@




A-1

11
A-1

12
A-1

13
A-2

14
A-2

15
A-2

16
A-3

17
A-3

18
A-3

19




A-4

20
A-4

21
A-4

22
A-5

23
A-5

24
A-5

25




26

27

28




29

30

31




32




SUS

33
(SUs )

34
(SUs )
( )

35
( )

36
( )

37
( )
( )

38




138




B-1)

39
B-1)

40
B-1)

41
B-2)

42
B-2)

43
B-2)




45

46

47




48

49




10

72

10




11

A-1
EF
@ 75x 5m
61
EF @75
3
EF @ 75% 11 1/4°
2
EF @ 75% 22 1/2°
5
EF @ 75x 45°
19
EF @ 75% 11 1/4°
2
EF @ 75x 22 1/2°
2
EF @ 75% 45°
6
EF S @ 75% 300H
2

11




11

EF S @ 75% 600H

EF @ 75% 75
PV
@75
PV 45° ( )
®75

HIVP-RR @ 75% 5m

® 75

HI 075

11




12

A-1
(p 100 )
H=45cm  FCD
4

Ws0

109
150% 50 2

322

12




13

A-1
( EF )
75mm
4
319.7
( )
75mm
5
77
( )
75mm
6
32
75mm
7
33
75mm
8
1.8
75mm
9
3
(
75mm
10
6
75mm
11
4
( )(
100mm
12
4

13




13

¢ 100
H=450
13
4
@ 75% 5000
14
1.8
@75
15
319.7
16
321.5

13




14

EF

@ 75x 5m

11
EF @75

5
EF @ 75% 11 1/4°

1
EF S @ 75x 600H

1
EF S @ 75% 600H

2

® 75 7.5K
2

14




15

A-2
(p 100 )

H=45cm  FCD

2
Ws0

19
150% 50 2

57

15




16

A-2
( EF )
75mm
4
57.1
( )
1 75mm
5
14
( )
2 75mm
6
6
75mm
7
5
( )(
100mm
12
2
¢ 100
H=450
13
2
@75
15
57.1
16
57.1

16




EF
@ 75x 5m
21
EF @75
1
EF @ 75% 11 1/4°
1
EF @ 75x 45°
1
EF @ 75x 45°
1
EF @ 75% 600H
4
PV
@75
1
HIVP-RR @ 75% 5m
1
©75 7.5K
2

17




17

HI

© 75

17




18

A-3
(p 100 )

H=45cm  FCD

2
Ws0

37
150% 50 2

109

18




19

A-3
( EF )
75mm
4
107.4
( )
75mm
5
26
( )
75mm
6
3
75mm
7
3
75mm
8
2.0
75mm
9
4
(
75mm
10
2
75mm
11
6
( )(
100mm
12
2

19




19

¢ 100
H=450
13
2
@ 75% 5000
14
2.0
@75
15
107.4
16
109.4

19




20

EF
@ 50x 5m

EF @50

EF S @ 50x 600H

EF @ 75x 50

¢ 50

¢ 50

20




21

A-4
(p 100 )

H=45cm  FCD

1
Ws0

6
150% 50 2

24

21




22

A-4
( EF )
50mm
17
23.8
( EF )
75mm
4
0.3
( )
1 50mm
18
6
( )
1 75mm
5
1
( )
2 50mm
19
1
50mm
20
1
)(
50mm
21
1
¢ 100
H=450
13
1
® 50
22
23.8

22




22

©75

0.3

15

24.1

16

22




23

EF

@ 50x 5m

15
EF @ 50

2
EF S @ 50% 600H

2
EF @ 75% 50

2

¢ 50
1
PV

¢ 50

1
HIVP-RR ¢ 50x 5m

1

@ 50 7.5K

3
HI @ 50

3

23




23

23




24

A-5
(p 100 )

H=45cm  FCD

3
Ws0

19
150% 50 2

80

24




25

A-5
( EF )
50mm
17
77.4
( EF )
75mm
4
0.7
( )
50mm
18
17
( )
75mm
5
2
( )
50mm
19
2
50mm
23
2.3
50mm
24
4
(
50mm
25
2
50mm
26
6

25




25

A-5
(
50mm X
¢ 100 ’ :
H=450

5 13

¢ 50
) s 27

¢ 50
77.4 #

@75
o 15
80.4 0

25




26

)
FCD
@ 75x 150L FCD 7.5K
PE T (GF )
@ 150x 75
@ 75 7.5K

28

26




27

H=55cm

FCD

29

27




28

(
75(80)mm
JWWA 7.5K 30
31
H=55cm
32

28




29

(
EF ( )
@ 50x 20 JP K 012
15
EF )
@ 75% 20 JP K 012
35
EF )
@ 75% 25 JP K 012
1
(PE100) @ 20x 4m
JP K 002
25
(PE100) @ 25x 4m
JP K 002
6
(PE100) EF ¢ 20
JP K 011
50
(PE100) EF ¢ 25
JP K 011
3
(PEI00)EF ¢ 20x 90°
JP K 011
50
(PEI00)EF ¢ 25x 90°
JP K 011
3

29




29

(PE100)EF @ 25x 25
JP K 011

2
1
PV @ 20( )
50
1
PV @ 25% 20V
3

29




30

MK-1W

53

30




31

(
20mm 50mm
33
15
20mm 75mm
34
35
25mm 75mm
35
1
( EF )
20mm
36
100.0
( EF )
25mm
37
24.0
( )
20mm
38
100
( )
25mm
39
8
20mm
40
103
25mm
41
3

31




31

31




32

0.28m3

+

150

m3

42

32




33

SUS

SUS

300

33




34

(sus

)

G50A
43
123.6
GB0A
44
1,219.2
G100A
45
425.1
G50A
46
117
GB0A
47
701
G100A
48
201
G50A
49
1
GB0A
50
3
G100A
51
1

34




34

(sus

)

G50A
52
4
G80A
53
1
G100A
54
1
G50A
55
21
G80A
56
57
G100A
57
17
G80A
58
5

34




35

(sus

)

G50A
59
123.6
G8OA
60
1,219.2
G100A
61
425.1
G50A
62
117
G8OA
63
701
G100A
64
201
G50A
65
1
G8OA
66
3
G100A
67
1

35




35

(sus

)

G50A
68
4
G80A
69
1
G100A
70
1
G50A
71
21
G80A
72
57
G100A
73
17
G80A
74
5

35




36

( )3
1
® 20
€ ) 75
1,899.0
1
@25
€ ) 76
60.0
PE (1 )
® 20
€ ) 77
85
PE (1 )
¢ 20
€ ) 78
85
PE (1 )
¢ 20
€ ) 79
8
PE (1 )
@ 25% 20
G ) 80
7
PE (1 )
¢ 25x 20
€ ) 81
8
20A
G ) 82
89
20Ax 500L
€ ) 83
89

36




36

)3

(€

20A

89

84

36




37

20mm
85
1,889.0
25mm
86
60.0
20mm
87
209
25mm
88
22
20mm
40
437

37




38

) (
20mm
89
1,899.0
25mm
90
60.0
20mm
91
209
25mm
92
22
20mm
93
437

38




39

B-1)
EF
@ 150%x 5m
74
@ 75% 5m
1
EF @75
1
EF ¢ 150
6
EF @ 150x 45°
11
EF @ 75% 45°
1
EF @ 150x 11 1/4°
1
EF @ 150x 45°
7
EF ¢ 50x 45°
1

39




39

B-1)
EF @ 75x 45°
1
EF S @ 150x 600H
20
EF @ 150x 75
2
EF @ 150x 75
5
EF @ 75x 50
1
PV
@75
1
PV 45° ( )
¢ 50
1
PV
¢ 150x 100
1
HIVP-RR @ 75x 5m
1

39




39

B-1)

@75

@ 150

7.5K

HI

© 75

39




40

B-1)
(@100 )
H=45cm  FCD
2
1
(¢ 150)
H=45cm  FCD
94
1
W50
279
150x 50 2
3
414

40




4

B-1)
( EF )
50mm
17
0.3
( EF )
75mm
4
1.7
( EF )
150mm
95
408.0
( )
50mm
18
1
( )
75mm
5
2
( )
150mm
96
107
( )
75mm
6
2
( )
150mm
97
19
75mm
7
1

41




4

B-1)
150mm
98
24
75mm
8
4.
75mm
9
5
50mm
25
2
75mm
10
2
100mm
99
1
150mm
100
1
75mm
11
8
)(
100mm
12
1

M




41

B-1)
( )(
150mm
. 101
¢ 100
H=450
. 13
¢ 150
H=450
. 102
@ 75% 5000
. 14
® 50
. 22
@75
. 15
¢ 150
408 =
16

414.

41




42

B-2)
EF
@ 75x 5m
EF @75
EF @ 75% 11 1/4°
EF @ 75x 11 1/4°

EF S @ 75% 450H

42




43

B-2)

W50

16

150x 50 2

47

43




B-2)
( EF )
75mm
4
46.9
( )
1 75mm
5
13
( )
2 75mm
6
2
75mm
7
3
@75
15
46.9
16
46.9

44




45

(
EF ( )
@ 150x 20 JP K 012
28
EF ( )
@ 150x 25 JP K 012
1
(PE100) @ 20x 4m
JP K 002
14
(PE100) @ 25x 4m
JP K 002
15
(PE100) EF ¢ 20
JP K 011
28
(PE100) EF ¢ 25
JP K 011
11
(PE100)EF @ 20x 90°
JP K 011
28
1
PV g 20( )
28

45




46

MK-1W

30

46




47

(
20mm 150mm
104
28
25mm 150mm
105
1
( EF )
20mm
36
56.0
( EF )
25mm
37
59.7
( )
20mm
38
56
( )
25mm
39
11
20mm
40
56

47




48

1
)
15cm
106
200
Ocm 10cm
0.28m3 107
62 m2
C )
4t 6.9km
DID 0.28m3 108
3 m3
( YAs ()
( )
3 m3
0.28m3( 0.2)
109
49 m3
4t 20km
DID 0.28m3 110
40 m3
40 m3
( )
0.28m3 + 42
119 m3
( )
0.28m3 + 111
12 m3

48




48

( )
( 1.8 a )
0.15
RC-30 112
62 m2
( 1.8 a )
0.12
M-30 113
62 m2
)( a )
30mm (13)
t 50mm 114
62 m2

48




49

)
Ocm 10cm
0.28m3 107
360 m2
C )
4t 6.9km
DID 0.28m3 108
18 m3
( YAs ()
( )
18 m3
( 1.8 a )
0
115
366 m2
( )1 50mm
(20)
3.0m 2.35 116
202 m2
( )1 50mm
13)
3.0m 2.35 117
202 m2
( )1 50mm
13)
3.0m 2.35 118
164 m2

49




[ 1
[B] = 2




(¢ 100 ) H=45cm  FCD

@ 25cm FCD

@ 25cm H=15cm

@ 26cm H=15cm

@ 26cm H=2.5cm




150x 50 2

50

150mmx 50m 2




(EF

))

75mm

10

[A] = 7

75mm

[B] -

(EF




( ) 1 75mm

[Al=6 75mm




( ) 2 75mm

[Al=6 75mm




75mm

[A] =

75mm




75mm

10

[ 1
[C]1=1
[B] = 1.000

1.0

[A] =

75mm




75mm

[A] =

75mm




10

)

75mm

[A] = 2

75mm

10




11

75mm

[A] =

75mm

[B] :

1.000

1.0

11




12
( )( ) 100mm

(
-
4 4.5t 2.9t
119
[ 1

[6]1=1 [A] = 100mm
[B] = 1 [C] =
[D] = 1.000 : 1.0

12




13

@ 100 H=450
1 250mm
120
« )
250 150
121
C )
250 150
122
C )
250 40
123

13




14
@ 75x 5000 100

( . )

[A] = 3 () @ 75x 5000

14




15
075 100

1
[A] = 2 075

15




16

100

16




17

(EF

))

50mm

10

[A]l= 6

50mm

[B] -

(EF

17




18

50mm

[Al=5

50mm

18




19

50mm

[Al=5

50mm

19




20

50mm

[A] =

50mm

20




21

X(

)

50mm

[

1
[C]1=1
[B] = 1.000

1.0

[A] =

50mm

21




22
© 50 100

1
[A] = 1 © 50

22




23

50mm

10

1
1.000 : 1.0

[A] =

50mm

23




24

50mm

[A] =

50mm

24




25

)

50mm

[A] = 1

50mm

25




26

50mm

[A] =

50mm

[B] :

1.000

1.0

26




27

© 50

100

[ 1
[Al1=1

(mm)

® 50

27




28
( )o757.5

@ 75 7.5K

M16x 75  SUS304

M16 SUS304

(
M16 SUS304

28




29
H=55cm  FCD

( )
44cmx 33cm FCD (O )

44cmx 33cm H=20cm

45cmx 34cm H=10cm

45cmx 34cm H=15cm

O 70cmx 20cm H=1cm

29




75(80)mm
- JWWA 7.5K , )

tJWWA 7.5K

[ERN

75(80)mm [B] =
[C] = 2




31

¢ -D
4 4.5t 2.9t

119

[A] =




H=55cm

500% 400mm
124
1
« )
500x 400 200
125
1
C )
500x 400 100
126
1
C )
500x 400 200
127
1
« )
500x 400 40
128
1




33

20mm

50mm

[A] =

17

50mm

[8] =

20mm

33




34

20mm

75mm

[A] =

18

75mm

[8] =

20mm

34




35

25mm

75mm

[A] =

18

75mm

[8] =

25mm

35




36

(EF

))

20mm

10

[A] = 2

20mm

[B] -

(EF

36




37

(EF

))

25mm

10

[Al=3

25mm

[B] -

(EF

37




38

20mm

[A] = 1

20mm

38




39

25mm

[A] = 2

25mm

39




40

20mm

[A] =

20mm

40




4

25mm

[A] =

25mm

M




42

( 100 m3
( 0.28m3
+
-
0.28m3(  0.2)
2 129
C H(C -3
60 80kg
130
(
10
m3
[ 1
[C]=1 [DS]/= 6
[A] = 105.300 m3 [B] = 1 0.28m3( | 0.2)

42




42

0.28m3

100

m3

X1 =

3

42




43

G50A

10

43




G80A

10

44




45

G100A

10

45




46

G50A

10

46




47

G80A

10

47




48

G100A

10

48




49

G50A

49




50

G80A

50




51

G100A

51




52

G50A

52




53

G80A

53




54

G100A

54




55

G50A

10

55




56

G80A

10

56




57

G100A

10

57




58

G80A

58




59

G50A

10

59




60

G80A

10

60




61

G100A

10

61




62

G50A

10

62




63

G80A

10

63




64

G100A

10

64




65

G50A

65




66

G80A

66




67

G100A

67




68

G50A

68




69

G80A

69




70

G100A

70




71

G50A

10

71




72

G80A

10

72




73

G100A

10

73




74

G80A

74




75
1 ¢20
(€] ) ,

® 20

75




76
1 @25
(€] ) ,

® 25

76




7

@

PE (1)

¢ 20

PE (I )

® 20

7




78

@

PE (1)

¢ 20

PE (I )

® 20

78




79
PE (1) 920
(€] )

PE (1)
o 20

79




80

PE (1)
(€ )

¢ 25x 20

PE (I )

@ 25x 20

80




81

PE (1)
(€ )

¢ 25x 20

PE (I )

@ 25x 20

81




82

@

20A

20A

82




83

@

20Ax 500L

20Ax 500L

83




84

e

5K

20A

5K

20A

84




85

20mm

10

[A] = 2

20mm

[B] -

(EF

85




86

25mm

10

[Al=3

25mm

[B] -

(EF

86




87

20mm

[A] =

20mm

87




88

25mm

[A] =

25mm

88




89

20mm

20mm

85

89




90

25mm

25mm

86

90




91

20mm

20mm

87

91




92

25mm

25mm

88

92




93

20mm

20mm

40

93




94
(¢ 150) H=45cm  FCD

@ 25cm FCD

@ 25cm H=10cm

@ 26-35cm H=20cm

@ 35cm H=1cm

94




95

(EF

)

150mm

10

[Al= 9

150mm

[B] -

(EF

95




96

150mm

[A] =

150mm

96




97

150mm

[A] =

150mm

97




98

150mm

[A] =

150mm

98




99

)

100mm

[Al=3

100mm

99




100
( ) 150mm

[A] = 4 150mm

100




101
( )( ) 150mm

¢ -D
4 4.5t 2.9t
119

1 [A] = 3 150mm
1 [C] x 2
1

-000 : 1.0

101




102

@ 150 H=450
1 250mm
120
1
« )
250 100
131
1
C )
250 200
132
1
C )
250 40
123
1
1

102




103
@ 150 100

[A] = 4 @ 150

103




104

20mm

150mm

[A] = 20

150mm

[e] =

20mm

104




105

25mm

150mm

[A] = 20

150mm

[e] =

25mm

105




106

15cm

(%)

Q)

15.05

20cm

@ 56¢cm

10.24

58.43

19.96

10.88

26.52

18

22.39

106




106

15cm

()

Q)

1
[J1] = 1

[J2] = 1

15¢

106




107

( 0.28n3,

Ocm

10cm

100

m2

-
0.28m3(  0.2)

129

Ocm 10cm
2

(8]

0.28m3(

0.2)

107




108

( 4t 6.9km 10 m
(ID 0.28n3)
( -22)
4t
133
1
[A] = 2 4t [B] = 6.900 knm
[C]= 1 DID DID [a] = 1
[0] = 3 0.28m3 [E] = 2 As  Co
[sB] = 1

108




109

0.28m3(

0.2)

100

m3

-
0.28m3(  0.2)

129

[Al=1

0.28m3(

0.2)

[x1

109




110
4t 20km ° "
(0ID , 0.28n3)
D)
at
133
[ 1
- 2 st [8] = 20.000 kn
[C]= 1 DID DID fal = 1
[0] = 3 0.2813 [e1 = 1
[SB] = 1

110




111

( 100 m3
( 0.28m3
+
-
0.28m3(  0.2)
2 129
C H(C -3
60 80kg
130
(
CBR6
m3
[ 1
[C]=1 [DS]/= 6
[A] = 111.100 m3 [B] = 1 0.28m3( | 0.2)

111




111

0.28m3

100

m3

[X] = 3

111




112

( 1.8 Q@ ) 0.15 100
( RC-30 , )
RC-30
m3
C H(C -3
60 80kg
134

1
[c]1=1 [A] = 0.150
[yl] = 4 RC-30

112




113
( 1.8 @

100

m2

( M-30
M-30
m3
C H(C -3
60 80kg
134

1
[C]= 2 [A] = 0.120
[yll1 =6 M-30

113




114

C X xa ) 30mm 13) 100 m2
(t 50mm
)
€3)
( -23)
( ) 0.5 0.6t
135
( ) ( -23)
40 60kg
136

114




114

C X xa ) 30mm 13) 100
(t 50mm , )
=1 1 t  50mm [A] = 30.000 mm
=1 [0] = 2
= 3 [AS]|= 7 13)
=1

114




115

( 1.8 Q@ 100 m2
C )(C -28
( ) 3 4t
i1 137
C )(C -3
60 80kg
134
1
[y =1 [Xc] =

115




116

( )1 50mm (20) m2
( 3.0m 2.35)
) (O]
1.63
( )
2.3 6.0m (2014 )
1.04
( )
13 14t (2011 )
0.16
( )
10 12t )
0.16
C )
12.02
4.32
2.43
2.40
0.87
C )
86.35

116




116

)1 50mm (20) m2
( 3.0m 2.35)
Q) O]
C )

(20)
77.19

PK-3
8.47

1,2
0.58

C )
[ 1
[J2] = 50.000 mm 1 [J1] = 4 3.0m
[A1] = 12 (20) [J4] = 3 PK-3

116




117

( )1 50mm 13)
( 3.0m 2.35
) (O]
1.44
( )
2.3 6.0m (2014 )
0.92
( )
13 14t (2011 )
0.14
( )
10 12t )
0.14
C )
10.68
3.84
2.16
2.13
0.77
C )
87.88

117




117

( )1 50mm 13) m2
( 3.0m 2.35
() Q)
C )
13
84.70
PK-4
2.57
1,2
0.51
C )
[ 1
[J2] = 50.000 mm 1 [J1] = 4 3.0m
[AL] = 11 (13) [4] =1 PK-4

117




118

( )1 50mm (13)
( 3.0m 2.35)
() )
1.38
( )
2.3 6.0m (2014 )
0.88
( )
13 14t (2011 )
0.14
( )
10 12t @)
0.13
« )
10.17
3.66
2.06
2.03
0.73
« )
88.45

118




118

)1 50mm 13) m2
( 3.0m 2.35)
Q) O]
C )

(13)
80.70

PK-3
7.17

1,2
0.49

C )
[ 1
[J2] = 50.000 mm 1 [J1] = 4 3.0m
[A1] = 11 13) [J4] = 3 PK-3

118




119

4 4.5t

2.9t

1,2
[ 1
4 4.5t 2.9t
1
[A]= 5 4 45t 2.9t

119




120

1

250mm

[A] :

1

250mm

120




121

)1

250

150

[ 1
[B]=1

[A] =

mm)

(mm) 1

250

150

121




122

)1

250

150

[ 1
[B]=1

[A] =

mm)

(mm) 1

250

150

122




123

)1

250

40

[ 1
[B]=1

[A] ES

mm)

(mm) 1

250

40

123




124

1

500% 400mm

[A]

1

500x 40

Omm

124




125

)1

500x 400

200

[B] =

1

[A] =

mm)

(mm) 1

500x 400

2(

125




126

)1

500x 400

100

[B] =

1

[A] =

mm)

(mm) 1

500x 400

10

126




127

)1

500x 400

200

[B] =

1

[A] =

mm)

(mm) 1

500x 400

2(

127




128

)1

500x 400

40

[ 1
[B]=1

[A] =

mm)

(mm) 1

500x 400

40

128




129

(G 0.28m3(  0.2)
( 2 , )
1,2
( ) 2 1
0.26m3[  0.2m3]
1
[A]= 1 0.26m3(  0.2) [GH] = 1
[X1= 3 2 [B] = 0.160 1
[C] = 5.900 1

129




130

( ) ( -31) 60 80kg

)
60 80kg
[ 1
[A] = 1 60 80kg [B] = 1.000
[C] = 5.000 1 [D] = 1.380

130




131

)1

250

100

[ 1
[B]=1

[A] =

mm)

(mm) 1

250

100

131




132

)1

250

200

[ 1
[B]=1

[A] =

mm)

(mm) 1

250

200

132




133

( -22) 4t
( , )
1,2
[ 1
4t
1 )
()
1
[A] = 2 4t [B] = 1
[C] = 1.000 1 [D] = 32.000 1
[E] = 1.290 1 [GH] = 1

133




134

( ) ( -31) 60 80kg

)
60 80kg
[ 1
[A]= 1 60 80kg [B] = 1.000
[C] = 4.000 1 [D] = 1.610

134




135

( -23) ( ) 0.5 0.6t
1,2
( ) 1
0.5 0.6t
1
[A]= 1 0.5 0.6t [B] = 3.000
[C] = 1.230 1

135




136

( ) ( -23) 40 60kg
[ 1
40 60kg
1
[A]= 1 40 60kg [B] = 5.000
[C] = 1.400 1

136




137

C )C-8)( ) 4t
)
1,2
[
3 4t (¢
[ 1
[A] = 3 41t [B] # 1.000
[C] = 13.000 [D] = 1.520
[Xc] = 2 11

137




