Technical code for ground treatment of buildings

JGJ 79—2002
J 220—2002

2002



Technical code for ground treatment of buildings

JGJ 79—2002

:2 003 1 1

2002



64

( )

( » s
JGJ79—2002, 2003 1 1 o s 3.0.5,

3.0.6, 4.4.2, 5.4.2, 6.1.2, 6.3.5, 6.4.3, 7.4.4, 8.4.4,
9.4.2, 10.4.2, 11.1.2, 11.3.15, 11.4.3, 12.4.5, 13.3.9,
13.4.3, 14.4.3, 15.4.3, 16.4.2 ,

; { Y JGI7T9—91

o



[1997] 71 ,

s ( Y JGT

14. ; 15. ; 16.
H 17- o

30 , . 100013)






— N © &

- 156

< 24
30
- 35
40

— AN N T KOO,

- 45
- 48
- b5
- b9
- 63
- 68
- 72
- 79
- 80
- 82

o
—

i
i

3]
—

o
—

<t
—

Lo
i

«©
—

b~
—



1.0.1

1.0.2 N

1.0.3 ,

1.0.4 s

( » GB 50007



2.1
2.1.1 ground treatment
9
2.1.2 composite subgrade, composite foundation
b
2.1.3 characteristic value of subgrade
bearing capacity
b °
2.1.4 cushion
b N
b b ]
2.1.5 preloading
M
2.1.6 vacuum preloading
b
2.1.7 dynamic compaction, dynamic consolidation
b
’ o
2.1.8 dynamic replacement



.10

11

.12

.13

.14

.15

.16

vibroflotation, vibro-replacement

sand-gravel pile

o

cement-flyash-gravel pile

rammed soil-cement pile

b

cement deep mixing

b

deep mixing

dry jet mixing

jet grouting



2.1.17 lime pile

i o
2.1.18 lime soil pile
b o
M
2.1.19 eatrth pile
b o
’
2.1.20 piles thrusted-expanded in column-
hammer
’
9
2.1.21 silicification grouting
b
’ ’ A
b °
2.1.22 soda solution grouting
( )y
b b A
b 9
2.2
A— 3
A— ;






3.0.1

3.0.2

3.0.3



3.0.4 ,

3.0.5

3.0.6 5

3.0.7 N

3.0.8 A o
3.0.9 € » GB 50007

9 b



4.1
4.1.1
4.1.2 . . ‘ ‘
4.2
4.2.1 ”
Bt 1o (4.2.1-1)
pZ— ,
(kPa);
D™ (kPa);
Jo—
(kPa),
P, (4.2.1-2)
(4.2.1-3)
_b(p—p)
=5 24g0 (4.2.1-2)
= b (pe—p)
BTt 24g0) ((+24g0) (4.2.1-3)
(m);
— (m) 3



(kPa);
P (kPa) ;
— () ;
0— (o) ’ ’
, 4.2.1 o
4.2.1 0
z/ b N N N N
0.25 20 6
28
=0.50 30 23
. 1 2/ 5<0.25, 0=28> 6=0°, R
2 0.25<<z/b<0.5 , 8
0.5m, 3m,
4.2.2 ,
b'=b+24g0 (4.2.2)
b'— (m);
—— s 4.2.1 3 z/ b<0.25
’ Z/ b=0.25 °
300mm,
4.2.3 s
4.2.4 ’



4.2.1 . 4.2.2
Y GB 50007 o
4.2.5
1 o hY A Y hY
( 2mm
0.075mm 9%%)
30% o
2 o
o b
1
3 . 2:8  3:7,
15mm,
5mm,
4 ° N
o 0.3~0.5m,
5 o

10

4.2.6

(

45%),

50mm,

5%,

50mm,



Byo hY
’ o
6
7 o
4
» GB 50290 R
4%~5% . . .
b
9
4.2.6 4.9.6
4.2.8
2’0
. 30%
: ~50%) 0.94~0.97
. 309
~50%)

11




A
AR 0.94~0.97
’ 0.95
0.90~0.95
. 1 Ae Pa Petmax H
, 2.0~2.2t/m 5
2 > ztc ) ’
A 3
3 2mm,
4.2.7 ’
9 o
4.3
4.3.1 o
~ A b
~ ~ -] 9
4.3.2 N N
b ’
200~300mm,,
b o
4.3.3
Wy +2% ’
wop_—|_4% ° b
4.3.4 N . . .
b M

12



4.3.5

4.3.6

4.3.7

4.3.8

4.4.1

150~300mm

4.4

’ 200[1][1’1
9
500mm,
° 3ad
b
b

13



14

10~20m

4m,

50~100m”

5



5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

5.1

15



(1)
5.2.1 ,
o ,
5.2.2
1 b N N
2 N . .
3 N N °
5.2.3 . .
300~500mm, 70~120mm,
6,=2 09 (5.2.3)
tdy—— (mm)
b— (mm) ;
— (mm) ,
5.2.4 .
d, l
d,=1.051
d,—1.131
5.2.5
° ’ n
(n=4d./dy, d, , dy=14d,),
n=15~22 ’
n=6~8 o
5.2.6

16



2.0m,

5.2.7 , :

=1 EA])
(5.2.7)
U—t ,
g i (KPa/d);
24p (kPa);
Ti—l’ Tl— I3 (
) (D), P
¢ s T, t;
a f— 5.2.7
° , ﬁ
5.2.7 «. B
(
TU,>30% )
2 2
a % 1 % Fo=——in (n) —s’jmzl
G (am? /s)
& (ar?/s)
B e, 8an 8a +ﬁ H— (em)
4 F,d% F. 2 AIP 7 —

17



o 9y
by , )
_ Sch
U=1—e72'
F=F,+F,+F,
F.—In (n) —% n>15
|
FS—{E ].J ]1’18
ALk
F.= r—y
U, t
by (em/s) ;
k—— ’
k, (cm/s);
s d d,
2.0~3.0,
L— (em);
QW ’
(em®/s);
(5.2.7)

18

(5.2.8-1)
(5.2.8-2)

(5.2.8-3)

(5.2.8-4)

(5.2.8-5)



5.2.10 °

5.2.11 ’
. s
Ty =1y + Ao, U tan g, (5.2.11)
Tg—1 , (kPa) ;
Tp—— (kPa);
fg—— (kPa) ;
U— ;
P —
@F
5.2.12
Sf:g’”; %ki (5.2.12)
§—— (m);
€; ? ’
e-p ]
e )
R e-p H

19



5.2.13
, 500mm,
, 3%
50mm R
1.5g/cm®, 1X10"%cm/s,

b
5.2.14 , 3%.

(1)

5.2.15 °

5.2.16 5.2.5 .
, 1X10%em/s,
5.2.17 ’
3.0m,

5.2.18 650mmHg ’

90%.
5.2.19 s

20



5.2.20

5.2.21 5.2.12
s & 0.8~0.9, -
, & 0.9,
5.2.22 ’
N ’ 1000~
1500m’ .
5.3
(1)
5.3.1 o
5.3.2 ’
i 95%0
.3 ’ °
5.3.4
’ 20011’1[110
, 1.5%, .
500mm,
5.3.5 , .

21



o ’ 15mm,
’ 10mm;

5mm, N

(I

5.3.6 s
95kPa ’
5.3.7 s
o ’
100~200mm R s
5.3.8 N N
o i
15mm,
’ ~
5.3.9 — s s
b b b
5.4
5.4.1
1

22



5.4.2

23



6.1

6.1.1 N N
6.1.2
6.1.3 .
’ ]
6.2
(1)
6.2.1
6.2.1 R
6.2.1 (m)
(kNem)
1000 5.0~6.0 4.0~5.0
2000 6.0~7.0 5.0~6.0
3000 7.0~8.0 6.0~7.0
4000 8.0~9.0 7.0~8.0
5000 9.0~9.5 8.0~8.5
6000 9.5~10.0 8.5~9.0
8000 10.0~10.5 9.0~9.5

24




4000kN ¢m 50mm;
100mm; 6000kNem
2 3

6.2.4

3~4
6.2.5 s

6.2.6

1/2
3m,
6.2.7 ’

6.2.8

§ » GB 50007

4000~ 6000kN+m

20011’]11’1,

2/3,

2.5

25



2.9

2.11
2.12

» GB 50007

30%.

2.17
2.18

1.56~2.0

o

(L)

2~3

300mm
1.5~2.0 ;
6.2.6
500mm
100mm,

(

6.2.2

1.1~1.2



6.2.20

6.2.22

6.3.1

40kPa,

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

’ 6.2.7

7.2.9
6.3
’ 25~
’ 250~300mm,,
100~200kPa,
2m, o

27



(2 TNV

6.3.8

28



6.3.9

6.4.1

6.4.2

7~14d;

28d,
6.4.3

6.4.4

6.4

14~28d,

1%9 3 o

29



7.1.1

7.1.2

7.2.1

7.2.2

7.2.3

75kW

7.2.4

30

7.1

7.2

1.3~2.0m; 55kW

4m,

1.5~3.0m,

20kPa

10%



7.2.5

7.2.6

75kW

7.2.7
7.2.8

5% . .
. 30kW 20 ~ 80mm; 55kW 30 ~ 100mm;
40~150mm,
Ffo=mfy+ (A—m) f, (7.2.8-1)
m=d*/ d* (7.2.8-2)
fspk— (kPa),
fpk— (kPa) ’
fsk— (kPa) ’
m— 3
d— (m) ;
d— .
d,=1.05s
d,=1.13s
4.=1.13 /s s
8\ 81\ 82 Y °
fo= [1+m (n—1)] £, (7.2.8-3)
n ’ 9 2’\’4,

31



7.2.9 (

Y GB 50007 o
E,= [1+m (n—1)] E, (7.2.9)
B,—— (MPa) ;
ES— (N[Pa)y ’
9 o
(7.2.9) , ’
2""4, 1-5~3, ’
7.2.10
30kW Tm, 75kW
15m,
7.2.11 2~3m,
7.2.12
§ » GB 50007 R
7.2.13
4 Y GB 50007 o
7.3
7.3.1 N N

32



7.3.2

7.3.3

1

2

3
200~400L/min,
2.0m/min,

7.3.4

7.3.5

7.3.6

, 0.5m,

.
’

200~600kPa,
’ 0.5~
’ ’
’
’ 5001’I1o
30~50cm,
’
»
s 1

33



4.1

.4.2

4.3

.4.5

.4.6

34

1%,

7.4

21~28d,

0.5%,



8.1
8.1.1 N N N N
8.1.2 N
o 2 4
8.1.3 ’
14 o
8.2
8.2.1 o
300~800mm,
8.2.2 o ’
4.5
3 o b o
1 e
1+ ¢
=0.958&d [—— 8.2.2-1
s=0.9580 [~ ( )

35



s=0.89&d o (8.2.22)
€= Crax — Drl (emax_ ernjn) (8.2.2—3)
s (m);
d— (m) ;
é’i ’ ’
1.1~1.2; ,
1.0;
30 ’
e 3
Craxc~  Cmin ~ ’
4 » GB/T 50123
Dﬂ— b
0.70~0.85,
2
s=1.08 /A, (8.2.2-4)
s=./ A, (8.2.2-5)
A—1 (m?);
_A
A= (8.2.2-6)
A— COF
m— o (7.2.8-2) .
8.2.3
1 , ;

36



3 ’
) GB 50011
4 4m,
8.2.4
1~3 o
1/2,
8.2.5
B
’
8.2.6 .
50mm,
8.2.7
8.2.8
1
(7.2.8-1) (7.2.8-3)
2
’ 4
8.2.9
Y GB 50007
8.2.10
) GB 50007

2m H

(

bm,
b
s B 1.2~1.4,
5%,
300~500mm R
Y GB 50007
, 7.2.9
’ §
’ €

37



8.3

-3-1 N

3.7 0.3
1%,
3.8 s
9 [}
8.4

4.1 ’

b Y
.4.2 o

N , 7d,

38

28d;



8.4.3

2%
8.4.4

8.4.5

0.5%,

39



9.1
9.1.1 (CFG )
9.1.2
9.1.3
9.2
9.2.1
350~600mm,
9.2.2
b 3~5 o
9.2.3 ’
300mm,
9.2.4 N N
30mm,
9.2.5
R,
4
fspki (kPa),
m— 3
R— (kND 5
A— (m?);

40

150~

(9.2.5)



ﬂ— ’ ’

0.75~0.95,
fsk— (kPa)9
9.2.6 R, R
1 ’
2;
2 ’
Bo= 4,3 g+ g, 4, 9.2.6)
Uy (m);
% b
9si~ G ? N
(kPa), (
Y GB 50007 3
li— 1’ (m)o
9.2.7
P 9.2.7)
cu=—"" Ap olie
Jo— ( 150mm )
28d (kPa),
9.2.8 ¢
» GB 50007
s 5 6
S
= .2.8-1
g 7, 9.2 )
faki (kPa)o

41



9.2.8

9.2.8

¥,

¥s

‘E, (MPa)

2.5

4.0

7.0

15.0

%

1.1

1.0

0.4

0.2

=l

9.2.9

9.3.1

42

Esi—

(

(MPa),

» GB 50007

9.3

(9.2.8-2)



o N

160~200mm,
30~ 50mm,
200mm;
2 N

’ ’ H

, 1.2~1.5m/min

’ 3

0.5m;

@ > ( 150mm )s ’

9.3.6 1% ’
0.4 3 , 0.25

’ 60mm,,

9.4

43



, 28d
0.5%~1%,
9.4.4 10%

44



10

10.1
10.1.1 \
N N R 10m,
10.1.2 N N
10.1.3 ,
b b
o 28d
10.2
10.2.1 ’ N
6m,
10.2.2 o
300~600mm, o
2~A4 o
10.2.3 . ,
10.2.4 100~ 300mm ,
N , 20mm,
10.2.5
R (9.2.5) ’
R, (kN),

45



9.2.6 . B

1.05 fu (kPa),
10.2.6 \
9 b
(9.2.7) .
10.2.7
» GB 50007 o
10.3
10.3.1 ,
10.3.2 N o
0.93,
10.3.3 5%,
s 10~20mm
wOD’ iz%o
’ o
’ N
) , 0.9,
10.3.4 :
1 1/4,
1/6;

1.5%;

46

(

9.2.8

0.9~



10.3.5 o
200~ 300mm, )
10.3.6 ’ ’
o 9
b o
10.3.7 ’ N s
10.4
10.4.1 ’ ’
o zyo
’ o
24h Ny
b o
10.4.2 s
o ’
10.4.3 0.5%~1%,
3 .

47



11

11.1
11.1.1 ( )
( Do
30% ( 2696) 70% pH 1
o b ]
11.1.2 . . 1,
25 A ’
11.1.3 ’
b4 A A b
11.1.4
° 3 A
14 pH ’ hY
11.1.5 o
’ Ay ’
90d
; 28d

48



11.2

11.2.1 32.5
. 7%~12%
s 12%~20%, 0.45~
0.55, N N
11.2.2 ,
s zmo
20m; 15m,
500mm,,
11.2.3
(9.2.5) , fa (kPa),
s B o
, 0.1~0.4, 3
0-5’\"0-9, °
11.2.4 o
(11.2.4-1) R (11.2.4-2)
’ ( )
Ro= 1,3 4.+ g, 4, (11.2.4-1)
R,=1nfy A (11.2.4-2)
Ja—™
( 70.7mm R

49



50mm ) 90d
(kPa) ;
— , 0.20~0.30;
0.25~0.33;
u, (m);
n 14
Qi i o 4~
7TkPa; 6~12kPa;
10~15kPa;
12~18kPa;
l— i (m);
A — (kPa),
( »
GB 50007 5
o— , 0.4~
0.6, o
11.2.5
. 200~ 300mm, N N
, 20mm,,
11.2.6 10m
o s
11.2.7
3 . N o
11.2.8 ,
€ ) GB 50007

50



11.2.9

§
1
P
Pa——
E,—
E’P
E—
2
(
11.3.1
11.3.2
2 o
11.3.3
11.3.4
300~500mm,

8

_(p+p)
AT 28,

E,=mE,+ (1—m) E,

’

(kPa),

» GB 50007

11.3

20 o

(11.2.9-1)

(11.2.9-2)
(kPa);
(kPa);

(100~120) f, (kPa),

?

51



11.3.5 ,

1%; 50mm;
11.3.6
1 A b
2 ;
3 (GEDN ¢
4 3
5 , )
C )
6 ;
) , C D s
(1)
11.3.7 N
11.3.8 ’ b
11.3.9
11.3.10 , 30s,
11.3.11 .
b b o

52



11.3.12 s

0.5m , o
b -]
11.3.13 , 24h,
’ M
(I)
11.3.14 R . (
N . . C )
60m,
11.3.15 ( )
11.3.16 R 16mm,
11.3.17 R
10mm,
11.3.18 1.5m
o 500mm
11.3.19 ,
Im , o
11.3.20 30%
11.4
11.4.1 ,

53



11.4.2
1 7,
0.5m),

5%,

11.4.3

11.4.4

28d o

28d ’

11.4.5

11.4.6 ,

54



12

12.1

12.1.1 N N N

12.1.2 s

12.1.3 N °

12.1.4

12.1.5 s

12.2

12.2.1 s

12.2.2
° ’ (9.2.5)

’ ’ 0N0059

55



12.2.3

(12.2.3-1) (12.2.3-2) ;
B,=nf. A, (12.2.3-1)
R,= upg 4kt g, A (12.2.3-2)
o
( 70.7mm )
28d (kPa) ;
n— . 0.33;
n 3
L— 1 (m);
qsii v (kPa) .
4 » GB 50007
/P — (kPa),
{ Yy GB
50007 o
12.2.4 ,
4 » GB 50007
12.2.5
R 200~ 300mm, N N
’ 3011’][1’10
12.2.6
o 4 o
12.2.7
4 Y GB 50007 ,
12.2.8

56



12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

3.1

3.2

3.3

3.4
1.0,
3.5

3.6

3.7

3.8

3.9

3.10

300mm,

12.3

32.5

100mm,

50m,

57



12.3.11

12.3.12

12.3.13

12.4.1

12.4.2

12.4.3
12.4.4
12.4.5

12.4.6
28d

58

12.4

0.5%~1%,



13

13.1
13.1.1 N N N
13.1.2 R

13.2
13.2.1 R

’ 1:1 1:2,
Ay b
3%~10%.
13.2.2 , 200~ 300mm
13.2.3 500mm .
100mm R
13.2.4
, 300~400mm, ,
2~3 ° ’
70kPa 1~2

59



13.2.5
8m;
13.2.6

@

13.2.7

50007
13.2.8

13.2.9

Jo

(kPa) 3 fsk
1.06~1.20 ,

o

13.2.10

» GB 50007

60

»

611‘1;

(

350~ 500kPa,

b

1.1~1.2

E,=a [14+m (n—1)] E,

(MPa)
1.1~1.3,
’ 3~A4 ’
(MPa) ;

) GB

160kPa,

(7.2.8-1) >

(kPa); m

(
s

(13.2.10)



13.3.1

70%%,

15% .,

13.

13.

13.

13.
13.

13.
13.

13.

13

13

3.2

3.3

3.4

3.5
3.6

3.7
3.8

3.9

4.1

4.2

30%

28d

13.

3

70mm,

400mm,

13.4

0.54d,

7~10d

.
b

61



1%
13.4.3 ,

13.4.4 200m’

62



14

14.1.1

15m,

65%
14.1.2

14.2.1

» GB 50025
14.2.3

14.1
’ 5~
24% .
’
14.2
i
0501’11, 0
s 1.00m,
1/2, 2m,
4
300~ 450mm,

63



§=0.95d |t Pax__ (14.2.3)
nc pdmsx_pd

s (m);
d— (m);
P (t/m);
p— (t/m*);
e ,
0.93, 0.90,
14.2.4 e
7;;/% (14.2.4)
i , (t/m*),
6 .
14.2.5 .
nzf (14.2.5)
n 9
A— ()
A—1 (),
wd”
A=
d,—— (m);
d,=1.05s;
d,=1.13s,
14.2.6 ,
, T .

64



hY 9

Je 0.96;
s 2:8 337,
14.2.7 300~500mm 2:8 ,
0.95,
14.2.8 ,
s 2.0 , 250kPa;
, 1.4
180kPa,
14.2.9 ,
4 » GB 50007 ,
14.3
14.3.1 . .
, (GEN ) .
14.3.2
« . ) , 0.50~0.70m;
2 , 1.20~1.50m,
14.3.3 , ( ) ;
12% ,
Q=vp, (wy—w) k (14.3.3)
Q— (m*);
— (n®);
T (t/m*);
We—— (%), ;

65



w— (%)

— , 1.05~1.10,
4~6d,
’ o
14.3.4
1 s ,
( ) 1~2 ) ,
H ’ 1~2 5
2 , , .
3
3 1.5%;
4 5%;
5 ’ ’
. s o
14.3.5 ,
) .
14.3.6 , ,
. ,
14.3.7 , ,
14.4
14.4.1 ,
,
A oo , ,
14.4.2 , 1%;

66



14.4.3

14.4.4

0.5%,

67



15

15.1
15.1.1 N
° 6m,
160kPa,
15.1.2 N
15.2
15.2.1 o
1~2 ’
b o
15.2.2 N N
1.5~2.5m, 2~3
15.2.3 500 ~800mm,
15.2.4
H ’ 4
GB 50011 o
15.2.5 200~300mm
15.2.6 N
1:2:4,

68

1/2,

»



15.2.7

T
’ 0.2~0.5; =
/\/4,
(kPa),

15.2.8
Y GB 50007
(7.2.9)
(MPa) ; E,
15.2.9
{

15.3

15.3.1
1~8t ( )
15.3.2

15.3.3

1

300~500mm,

(7.2.8-3) ’
(kPa); m

5fsk

§
sp

(MPa),

» GB 50007

2~6m,

o
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2)

3

4)

5)
15.3.4
15.3.5

15.4.1

15.4.2

15.4.3

15.4.4
70

15.4

7~14d

0.5%,

b

2%



15.4.5

14d
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16

16.1.1
0.10~2.00m/d

’

16.1.2

1

16.1.4

16.2.1
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16.1



¢

¢
16.2.2

Sio,) ,
1.15,

2%,
16.2.3

16.2.4
1
0.40~0.60m;
2

].Il’l;

1094 ~15%
2.5% o
1.10,

Q="V ndy
(m®);

(m*);

s 0.60~0.80,
2.56~3.3,

(t);

@®.

0.80~1.20m;

(Na,O-
1.13~

(16.2.2)

(16.2.3)
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M 2 o
3m 2
(I)
16.2.5 100g 10
mgeeq ’ ’ H
’ ’
16.2.6 N
R 2~bm,
’ ]_.5’\’
2.0
I , 2.0
~3.0 ,
16.2.7 k, :
h=I1+r (16.2.7)
— , (m);
r— (m)o
16.2.8 ry .
16.3.6 16.3.8 ’
- V
=06 |—r (16.2.8)
V— (L),

(16.2.10) ;
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y T 0.40~0.50m,

16.2.9 ) )
’ 0.7~0.9m, ’
1.2~2.5m,
16.2.10 :
V=ofm’ (I+71) n (16.2.10)
a—— . 0.6~0.8;
/3— ’ ’ 1°10
16.3
(1)
16.3.1 .
1 ’
b b ’
2 s s
3 ’
200kPa,
16.3.2 ,
1 s ( )
2 ’
0-50m’ H
3 ) 2~3h, ’
16.3.3 N
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16.3.4

16.3.5

C )

16.3.6

’

2:8
16.3.7
NaOH
90g/L,

16.3.8
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300mm

1

m

(I

S

60~100mm,

b

3%,  35~45kg,
90~100g/L,

im®

__ 1000

(g/L),
, NaOH

50~80g/L,

2:8

20~40mm

Im'

(16.3.8-1)

(kg);

kg;

(%),



|
_ M
Vl—IOOOdN—N (16.3.8-2)
V,
_ __M
V,=1000 (1 dNN) (16.3.8-3)
V,i— (L;
V,—— L);
dy— 3
N— o
16.3.9 90C ’
80C.
16.3.10 s 2~5L/min,
16.3.11 R .
].’\"2 ) ’
3d, 3m,
16.3.12 , s 8~
12h s 1/2~1/4.
16.3.13 , o
16.4
(1)
16.4.1 R 7~10d ,
16.4.2 R
s 1m s
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16.4.3 , (G

M 9
(L)
16.4.4 ,
o lNgd,
16.4.5 ’ 28d
o ’
o , 3
, 28d 90%%
b o
16.4.6 s
’
’ o
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17

17.0.1 N N

o

17.0.2 N N N

17.0.3 N N N N

N Ay ]

17.0.4 N N N N
17.0.5 N N

( y JGI
123—2000 o
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A.0.1

A.0.2

A.0.4

A.0.5

A.0.6

A.0.7

80

o

50~150mm,

2

0.1lmm

6% ;

9



A.0.8

2m

s/d

s/ b
2)
s/ d
s/ b
3

0.01
4)
0.006
5)

A.0.10
30%

s/d

2, ;
, s/b s/d 0.015 (s
5 b d ,
’ 2m ), ,
0.01 .
> ’ S/b
0.012 ) ,
0.008 )
’
s s/b  s/d 0.008
d A ’ S/b S/d
’ S/b S/d
3,

b
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